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Major Contributions: Behcet Ackimese




SISO: Sensitivity and Robustness

<latexit sha1_base64="XANJ/xCNU5B47CSr42JJTQ6YAkI=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY9KDHCvYD2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPpppTH2BR5KFjGCTSXdVfT4oV9yaOwdaJV5OKpCjOSh/9YcRSQSVhnCsdc9zY+OnWBlGOJ2V+ommMSYTPKI9SyUWVPvp/NYZOrPKEIWRsiUNmqu/J1IstJ6KwHYKbMZ62cvE/7xeYsJrP2UyTgyVZLEoTDgyEcoeR0OmKDF8agkmitlbERljhYmx8ZRsCN7yy6ukfVHzLmveQ73SuMnjKMIJnEIVPLiCBtxDE1pAYAzP8ApvjnBenHfnY9FacPKZY/gD5/MHN2WNsw==</latexit>

G(s)
<latexit sha1_base64="9QyqbZlsOFamTwyHLTLpLgBOwPg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY7MVjBfsB7VKyabYNTbJLkhXK0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G02bmd5+o0iySj2YWU1/gsWQhI9hkUrOqL4fliltzF0DrxMtJBXK0huWvwSgiiaDSEI617ntubPwUK8MIp/PSINE0xmSKx7RvqcSCaj9d3DpHF1YZoTBStqRBC/X3RIqF1jMR2E6BzUSvepn4n9dPTHjrp0zGiaGSLBeFCUcmQtnjaMQUJYbPLMFEMXsrIhOsMDE2npINwVt9eZ10rmredc17qFcad3kcRTiDc6iCBzfQgHtoQRsITOAZXuHNEc6L8+58LFsLTj5zCn/gfP4AMUmNrw==</latexit>

C(s)

<latexit sha1_base64="Kf9mXI33HZBwgZP3GwzBDcRuRwY=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFC6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C73u09UaRbJR5PG1Bd4LFnICDa5lNb1+bBacxvuHGiVeAWpQYHWsPo1GEUkEVQawrHWfc+NjZ9hZRjhdFYZJJrGmEzxmPYtlVhQ7WfzW2fozCojFEbKljRorv6eyLDQOhWB7RTYTPSyl4v/ef3EhDd+xmScGCrJYlGYcGQilD+ORkxRYnhqCSaK2VsRmWCFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHABJ7hFd4c4bw4787HorXkFDPH8AfO5w+Dw43l</latexit>

y(s)

<latexit sha1_base64="bPGUI7uTOwawc40lrKHHT4O49FM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbNqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo5TRWibxDxWvQBrypmkbcMMp71EUSwCTrvB5C73u09UaRbLRzNNqC/wSLKIEWxyKazr82G15jbcOdAq8QpSgwKtYfVrEMYkFVQawrHWfc9NjJ9hZRjhdFYZpJommEzwiPYtlVhQ7WfzW2fozCohimJlSxo0V39PZFhoPRWB7RTYjPWyl4v/ef3URDd+xmSSGirJYlGUcmRilD+OQqYoMXxqCSaK2VsRGWOFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHAGJ7hFd4c4bw4787HorXkFDPH8AfO5w9jsI3Q</latexit>

d(s)

<latexit sha1_base64="KTcTtUnmZcm/a2cj2dg6AHoG/wY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4sSQi6rHoxWML9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxUP++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasIbP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSvKh4VxWvflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPdoWMtw==</latexit>�

<latexit sha1_base64="o1aIZT27tCW4nd0bTkFWvq6VF04=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZTtqlu0nY3Qil9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBY+wabgR2EkUUhkIbAfju8xvP6HSPI4ezSRBX9JhxEPOqMkkrOrzfrni1tw5yCrxclKBHI1++as3iFkqMTJMUK27npsYf0qV4UzgrNRLNSaUjekQu5ZGVKL2p/NbZ+TMKgMSxspWZMhc/T0xpVLriQxsp6RmpJe9TPzP66YmvPGnPEpSgxFbLApTQUxMssfJgCtkRkwsoUxxeythI6ooMzaekg3BW355lbQuat5VzXu4rNRv8ziKcAKnUAUPrqEO99CAJjAYwTO8wpsjnRfn3flYtBacfOYY/sD5/AFlN43R</latexit>

e(s)
<latexit sha1_base64="OJtlB+ycfgHnWjCz9eBJgG7+VxQ=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwyKanr82G15jbcHGiVeAWpQYHWsPo1GEUkEVQawrHWfc+NjZ9iZRjhdF4ZJJrGmEzxmPYtlVhQ7af5rXN0ZpURCiNlSxqUq78nUiy0nonAdgpsJnrZy8T/vH5iwhs/ZTJODJVksShMODIRyh5HI6YoMXxmCSaK2VsRmWCFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHABJ7hFd4c4bw4787HorXkFDPH8AfO5w99p43h</latexit>

u(s)
<latexit sha1_base64="/kEOhEpO5xRMVaqaWI6VVUflB6U=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwySdX1+bBacxtuDrRKvILUoEBrWP0ajCKSCCoN4VjrvufGxk+xMoxwOq8MEk1jTKZ4TPuWSiyo9tP81jk6s8oIhZGyJQ3K1d8TKRZaz0RgOwU2E73sZeJ/Xj8x4Y2fMhknhkqyWBQmHJkIZY+jEVOUGD6zBBPF7K2ITLDCxNh4KjYEb/nlVdK5aHhXDe/hsta8LeIowwmcQh08uIYm3EML2kBgAs/wCm+OcF6cd+dj0Vpyiplj+APn8wd5Eo3e</latexit>

r(s)

<latexit sha1_base64="do7WY/vNWpTt5pzK60ma8NppWmo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwySdb1+bBacxtuDrRKvILUoEBrWP0ajCKSCCoN4VjrvufGxk+xMoxwOq8MEk1jTKZ4TPuWSiyo9tP81jk6s8oIhZGyJQ3K1d8TKRZaz0RgOwU2E73sZeJ/Xj8x4Y2fMhknhkqyWBQmHJkIZY+jEVOUGD6zBBPF7K2ITLDCxNh4KjYEb/nlVdK5aHhXDe/hsta8LeIowwmcQh08uIYm3EML2kBgAs/wCm+OcF6cd+dj0Vpyiplj+APn8wdy9o3a</latexit>

n(s)

<latexit sha1_base64="HncpTNfcdUn3uYya98I3GGpDNYc=">AAAB8HicbVBNS8NAEN34WetX1aOXYBE8lUREPRa9eKxiP6QNZbOdtEt3N2F3IpbQX+HFgyJe/Tne/Ddu2xy09cHA470ZZuaFieAGPe/bWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQZ3FItatkBoQXEEdOQpoJRqoDAU0w+H1xG8+gjY8Vvc4SiCQtK94xBlFKz10EJ4wu4Nxt1T2Kt4U7iLxc1ImOWrd0lenF7NUgkImqDFt30swyKhGzgSMi53UQELZkPahbamiEkyQTQ8eu8dW6blRrG0pdKfq74mMSmNGMrSdkuLAzHsT8T+vnWJ0GWRcJSmCYrNFUSpcjN3J926Pa2AoRpZQprm91WUDqilDm1HRhuDPv7xIGqcV/7zi356Vq1d5HAVySI7ICfHJBamSG1IjdcKIJM/klbw52nlx3p2PWeuSk88ckD9wPn8AMF6Qqg==</latexit>

Re

<latexit sha1_base64="zSqv6Nf+TXilv7yzy+d4jEgEidA=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDAYhacKuiNoIwRRaWEQwD0iWMDuZTcbM7Cwzs0JY0tj4KzYWitj6D3b+jZNkQU08cOFwzr3ce48fMaq043xZmYXFpeWV7GpubX1jc8ve3qkrEUtMalgwIZs+UoTRkNQ01Yw0I0kQ9xlp+IPK2G/cE6moCG/1MCIeR72QBhQjbaSOvX9duINtwUkPFeE5LFxWij9Cx847JWcCOE/clORBimrH/mx3BY45CTVmSKmW60TaS5DUFDMyyrVjRSKEB6hHWoaGiBPlJZMvRvDQKF0YCGkq1HCi/p5IEFdqyH3TyZHuq1lvLP7ntWIdnHkJDaNYkxBPFwUxg1rAcSSwSyXBmg0NQVhScyvEfSQR1ia4nAnBnX15ntSPSu5Jyb05zpcv0jiyYA8cgAJwwSkogytQBTWAwQN4Ai/g1Xq0nq03633amrHSmV3wB9bHN1Zale0=</latexit>

L(j!) = (GC)(j!)

-1

<latexit sha1_base64="oDddi44xtPe59OLKwF2puYSIHDE=">AAAB8HicbVBNS8NAEN34WetX1aOXYBE8lUREPRa96K2C/ZA2lM120i7d3YTdiVhCf4UXD4p49ed489+4bXPQ1gcDj/dmmJkXJoIb9LxvZ2l5ZXVtvbBR3Nza3tkt7e03TJxqBnUWi1i3QmpAcAV15CiglWigMhTQDIfXE7/5CNrwWN3jKIFA0r7iEWcUrfTQQXjC7FaOu6WyV/GmcBeJn5MyyVHrlr46vZilEhQyQY1p+16CQUY1ciZgXOykBhLKhrQPbUsVlWCCbHrw2D22Ss+NYm1LoTtVf09kVBozkqHtlBQHZt6biP957RSjyyDjKkkRFJstilLhYuxOvnd7XANDMbKEMs3trS4bUE0Z2oyKNgR//uVF0jit+OcV/+6sXL3K4yiQQ3JETohPLkiV3JAaqRNGJHkmr+TN0c6L8+58zFqXnHzmgPyB8/kDLtCQqQ==</latexit>

Im

<latexit sha1_base64="rhWIMj5U/I02I62f3lsTpsiaIMk=">AAAB+3icbVBNS8NAEJ3Ur1q/aj16WSxCRVoSEfUiFHvQYwX7AW0om822XbrZhN2NGEr/ihcPinj1j3jz37htc9DWBwOP92aYmedFnClt299WZmV1bX0ju5nb2t7Z3cvvF5oqjCWhDRLyULY9rChngjY005y2I0lx4HHa8ka1qd96pFKxUDzoJKJugAeC9RnB2ki9fCFB1+i2hkqynJTFCTpFfi9ftCv2DGiZOCkpQop6L//V9UMSB1RowrFSHceOtDvGUjPC6STXjRWNMBnhAe0YKnBAlTue3T5Bx0bxUT+UpoRGM/X3xBgHSiWBZzoDrIdq0ZuK/3mdWPev3DETUaypIPNF/ZgjHaJpEMhnkhLNE0MwkczcisgQS0y0iStnQnAWX14mzbOKc1Fx7s+L1Zs0jiwcwhGUwIFLqMId1KEBBJ7gGV7hzZpYL9a79TFvzVjpzAH8gfX5AwPrkdg=</latexit>

y = GC(r � y � n) + d
<latexit sha1_base64="BFZ99NajB2JP0OkEvTwMQXXhtUw=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1iElmJJRNSNUOyiuqtgH9CGMplM7NDJJMxMhBAK/oobF4q49Tvc+TdO2yy09cCFwzn3cu89bsSoVJb1beSWlldW1/LrhY3Nre0dc3evLcNYYNLCIQtF10WSMMpJS1HFSDcSBAUuIx13VJ/4nUciJA35vUoi4gTogVOfYqS0NDAPSreVRr2cwCvYqJfECS/DCvQGZtGqWlPARWJnpAgyNAfmV98LcRwQrjBDUvZsK1JOioSimJFxoR9LEiE8Qg+kpylHAZFOOj1/DI+14kE/FLq4glP190SKAimTwNWdAVJDOe9NxP+8Xqz8SyelPIoV4Xi2yI8ZVCGcZAE9KghWLNEEYUH1rRAPkUBY6cQKOgR7/uVF0j6t2udV++6sWLvO4siDQ3AESsAGF6AGbkATtAAGKXgGr+DNeDJejHfjY9aaM7KZffAHxucPTieSfw==</latexit>

(I +GC)y = GC(r � n) + d

<latexit sha1_base64="wnrovYvfBA0Bb4qwbUUTyk9R3Oo=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4sSQi6kUoevFYwX5AG8pmO22XbjZxdyOE0D/hxYMiXv073vw3btsctPXBwOO9GWbmBbHg2rjut7O0vLK6tl7YKG5ube/slvb2GzpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3U785hMqzSP5YNIY/ZAOJO9zRo2VWkiuiTpNSbdUdivuFGSReDkpQ45at/TV6UUsCVEaJqjWbc+NjZ9RZTgTOC52Eo0xZSM6wLalkoao/Wx675gcW6VH+pGyJQ2Zqr8nMhpqnYaB7QypGep5byL+57UT07/yMy7jxKBks0X9RBATkcnzpMcVMiNSSyhT3N5K2JAqyoyNqGhD8OZfXiSNs4p3UfHuz8vVmzyOAhzCEZyAB5dQhTuoQR0YCHiGV3hzHp0X5935mLUuOfnMAfyB8/kDa7iO6g==</latexit>e = r � y
<latexit sha1_base64="DaE/czx+6s/uVif7UxHeeuKWwTw=">AAACGHicbVDLTgIxFO3gC/E16tJNIzGBGHDGGHVjQmSB7jCRRwIj6ZQCDZ3OpO2YkAmf4cZfceNCY9yy82/swCwEPMm9OTnn3rT3uAGjUlnWj5FaWV1b30hvZra2d3b3zP2DuvRDgUkN+8wXTRdJwignNUUVI81AEOS5jDTcYTn2G89ESOrzRzUKiOOhPqc9ipHSUsc8I/AGisIo7rAAc/enlXL+KSrY40o5Jwo8Py92O2bWKlpTwGViJyQLElQ75qTd9XHoEa4wQ1K2bCtQToSEopiRcaYdShIgPER90tKUI49IJ5oeNoYnWunCni90cQWn6t+NCHlSjjxXT3pIDeSiF4v/ea1Q9a6diPIgVITj2UO9kEHlwzgl2KWCYMVGmiAsqP4rxAMkEFY6y4wOwV48eZnUz4v2ZdF+uMiWbpM40uAIHIMcsMEVKIE7UAU1gMELeAMf4NN4Nd6NL+N7Npoykp1DMAdj8gu1aJqc</latexit>

e = r � y = r � (I +GC)�1GC(r � n)� (I +GC)�1d
<latexit sha1_base64="XAhnaxQko95s3P9VDu9KC+aNbNw=">AAACKXicbZDLSgMxFIYz9VbrbdSlm2ARWqRlRkTdCMUuqrsK9gLtWDJp2oZmMkOSEYahr+PGV3GjoKhbX8S0nUUvHkj4+P9zSM7vBoxKZVnfRmpldW19I72Z2dre2d0z9w/q0g8FJjXsM180XSQJo5zUFFWMNANBkOcy0nCH5bHfeCJCUp8/qCggjof6nPYoRkpLHbNE4DUUhUjfubvTSjn/GBfs0RQFLMyKlXJOFHh+Xux2zKxVtCYFl8FOIAuSqnbM93bXx6FHuMIMSdmyrUA5MRKKYkZGmXYoSYDwEPVJSyNHHpFOPNl0BE+00oU9X+jDFZyosxMx8qSMPFd3ekgN5KI3Fv/zWqHqXTkx5UGoCMfTh3ohg8qH49hglwqCFYs0ICyo/ivEAyQQVjrcjA7BXlx5GepnRfuiaN+fZ0s3SRxpcASOQQ7Y4BKUwC2oghrA4Bm8gg/wabwYb8aX8TNtTRnJzCGYK+P3D6rzn5g=</latexit>

e = r � y = (I +GC)�1(I +GC)r � (I +GC)�1GC(r � n)� (I +GC)�1d
<latexit sha1_base64="2Glrax1/n14zLGTQRpUbVHYusk8=">AAACH3icbVDLTgIxFO3gC/E16tJNIzHBEMiMMejGhMgC3WEijwRG0ikFGjqdSdsxmUz4Ezf+ihsXGmPc8TcWmAWCJ2lzes69ub3HDRiVyrImRmptfWNzK72d2dnd2z8wD48a0g8FJnXsM1+0XCQJo5zUFVWMtAJBkOcy0nRHlanffCZCUp8/qiggjocGnPYpRkpLXbNE4A0UhUjfuft8tXL+FBfssYD5xWe1wmFhUeh1zaxVtGaAq8ROSBYkqHXNn07Px6FHuMIMSdm2rUA5MRKKYkbGmU4oSYDwCA1IW1OOPCKdeLbfGJ5ppQf7vtCHKzhTFzti5EkZea6u9JAaymVvKv7ntUPVv3ZiyoNQEY7ng/ohg8qH07BgjwqCFYs0QVhQ/VeIh0ggrHSkGR2CvbzyKmlcFO1S0X64zJZvkzjS4AScghywwRUogztQA3WAwQt4Ax/g03g13o0v43temjKSnmPwB8bkFzxhnPM=</latexit>

e = r � y = (I +GC)�1r + (I +GC)�1GCn� (I +GC)�1d
<latexit sha1_base64="WUbhcoyqwCCBTRCf1kQMZtjrZh4="></latexit>

e = r � y = (I +GC)�1

| {z }
S

r + (I +GC)�1GC| {z }
T

n� (I +GC)�1

| {z }
S

d

Sensitivity

Complementary 
Sensitivity

<latexit sha1_base64="NN7LndHn6xlfAE9kdjGpq/JoYRM=">AAAB+HicbVDLSgNBEOyNrxgfWfXoZTAIETHsiqgXIZiDeotoHpCsYXYymwyZfTAzK8QlX+LFgyJe/RRv/o2TZA+aWNBQVHXT3eVGnEllWd9GZmFxaXklu5pbW9/YzJtb23UZxoLQGgl5KJoulpSzgNYUU5w2I0Gx73LacAeVsd94pEKyMLhXw4g6Pu4FzGMEKy11zPwdukDFm8OrysFDcmSPOmbBKlkToHlip6QAKaod86vdDUns00ARjqVs2VaknAQLxQino1w7ljTCZIB7tKVpgH0qnWRy+Ajta6WLvFDoChSaqL8nEuxLOfRd3elj1Zez3lj8z2vFyjt3EhZEsaIBmS7yYo5UiMYpoC4TlCg+1AQTwfStiPSxwETprHI6BHv25XlSPy7ZpyX79qRQvkzjyMIu7EERbDiDMlxDFWpAIIZneIU348l4Md6Nj2lrxkhnduAPjM8fkxuRGg==</latexit>

S = (I +GC)�1

<latexit sha1_base64="D5qLAQTbF3OtP3jCgDaaA2JsBTo=">AAAB+nicbVDLSgNBEOyNrxhfGz16GQxCRAy7IupFCOYQvUXIC5I1zE4myZDZBzOzSljzKV48KOLVL/Hm3zhJ9qCJBQ1FVTfdXW7ImVSW9W2klpZXVtfS65mNza3tHTO7W5dBJAitkYAHouliSTnzaU0xxWkzFBR7LqcNd1ia+I0HKiQL/KoahdTxcN9nPUaw0lLHzFbRFcrfHpdLR/fxiT0ulzpmzipYU6BFYickBwkqHfOr3Q1I5FFfEY6lbNlWqJwYC8UIp+NMO5I0xGSI+7SlqY89Kp14evoYHWqli3qB0OUrNFV/T8TYk3LkubrTw2og572J+J/XilTv0omZH0aK+mS2qBdxpAI0yQF1maBE8ZEmmAimb0VkgAUmSqeV0SHY8y8vkvppwT4v2HdnueJ1Ekca9uEA8mDDBRThBipQAwKP8Ayv8GY8GS/Gu/Exa00Zycwe/IHx+QO4E5G5</latexit>

T = (I +GC)�1GC

<latexit sha1_base64="syY3oCAif3PL0akRpoLFvFiuzOs=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBAEIeyKqBch6EVvEfOCZAmzk0kyZHZ2mekVwpKP8OJBEa9+jzf/xkmyB00saCiquunuCmIpDLrut7O0vLK6tp7byG9ube/sFvb26yZKNOM1FslINwNquBSK11Cg5M1YcxoGkjeC4e3EbzxxbUSkqjiKuR/SvhI9wShaqfF4WiXX5L5TKLoldwqySLyMFCFDpVP4ancjloRcIZPUmJbnxuinVKNgko/z7cTwmLIh7fOWpYqG3Pjp9NwxObZKl/QibUshmaq/J1IaGjMKA9sZUhyYeW8i/ue1Euxd+alQcYJcsdmiXiIJRmTyO+kKzRnKkSWUaWFvJWxANWVoE8rbELz5lxdJ/azkXZS8h/Ni+SaLIweHcAQn4MEllOEOKlADBkN4hld4c2LnxXl3PmatS042cwB/4Hz+AH9njl4=</latexit>

S + T = I
… fundamental


limitation

<latexit sha1_base64="UYt3Pod39ngMoNbvqfxt6cqqjBg="></latexit>

y = (I +GC)�1GC| {z }
T

(r � n) + (I +GC)�1

| {z }
S

d

<latexit sha1_base64="gOhfs16H5HsTlNvhUl/QEHoLivY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYhA8hV0R9Rj04jGCeUCyhNlJbzJmHsvMrBBC/sGLB0W8+j/e/BsnyR40saChqOqmuytOOTM2CL69ldW19Y3NwlZxe2d3b790cNgwKtMU61RxpVsxMciZxLpllmMr1UhEzLEZD2+nfvMJtWFKPthRipEgfckSRol1UqOjBPZJt1QOKsEM/jIJc1KGHLVu6avTUzQTKC3lxJh2GKQ2GhNtGeU4KXYygymhQ9LHtqOSCDTReHbtxD91Ss9PlHYlrT9Tf0+MiTBmJGLXKYgdmEVvKv7ntTObXEdjJtPMoqTzRUnGfav86et+j2mklo8cIVQzd6tPB0QTal1ARRdCuPjyMmmcV8LLSnh/Ua7e5HEU4BhO4AxCuIIq3EEN6kDhEZ7hFd485b14797HvHXFy2eO4A+8zx+SKY8h</latexit>!
<latexit sha1_base64="1vR6UjuQPRJ8qb7fMANHxTb3tgo=">AAAB83icbVBNSwMxEM3Wr1q/qh69BItQL2VXRD0WvXisaD+gu5RsOtvGJpslyQql7d/w4kERr/4Zb/4b03YP2vpg4PHeDDPzwoQzbVz328mtrK6tb+Q3C1vbO7t7xf2DhpapolCnkkvVCokGzmKoG2Y4tBIFRIQcmuHgZuo3n0BpJuMHM0wgEKQXs4hRYqzkj+/Lj74U0COn406x5FbcGfAy8TJSQhlqneKX35U0FRAbyonWbc9NTDAiyjDKYVLwUw0JoQPSg7alMRGgg9Hs5gk+sUoXR1LZig2eqb8nRkRoPRSh7RTE9PWiNxX/89qpia6CEYuT1EBM54uilGMj8TQA3GUKqOFDSwhVzN6KaZ8oQo2NqWBD8BZfXiaNs4p3UfHuzkvV6yyOPDpCx6iMPHSJqugW1VAdUZSgZ/SK3pzUeXHenY95a87JZg7RHzifP5NskWM=</latexit>

|S(j!)| <latexit sha1_base64="nj3XqTzprASFsxfegmr0WWJLFo4=">AAAB83icbVDLSgNBEJyNrxhfUY9eFoMQL2FXRD0GvXiMkBdklzA76U3GzGOZmRVCkt/w4kERr/6MN//GSbIHTSxoKKq66e6KEka18bxvJ7e2vrG5ld8u7Ozu7R8UD4+aWqaKQINIJlU7whoYFdAw1DBoJwowjxi0ouHdzG89gdJUiroZJRBy3Bc0pgQbKwWTevkxkBz6+HzSLZa8ijeHu0r8jJRQhlq3+BX0JEk5CEMY1rrje4kJx1gZShhMC0GqIcFkiPvQsVRgDjocz2+eumdW6bmxVLaEcefq74kx5lqPeGQ7OTYDvezNxP+8Tmrim3BMRZIaEGSxKE6Za6Q7C8DtUQXEsJElmChqb3XJACtMjI2pYEPwl19eJc2Lin9V8R8uS9XbLI48OkGnqIx8dI2q6B7VUAMRlKBn9IrenNR5cd6dj0VrzslmjtEfOJ8/lPqRZA==</latexit>

|T (j!)|

Bandwidth

<latexit sha1_base64="CQlPXgoFrM7Xet2OtjAKp+2XZkA=">AAAB8HicbVBNS8NAEJ34WetX1aOXYBE8lUREPZZ68VjBfkgbymazbZfubsLuRCyhv8KLB0W8+nO8+W/ctjlo64OBx3szzMwLE8ENet63s7K6tr6xWdgqbu/s7u2XDg6bJk41ZQ0ai1i3Q2KY4Io1kKNg7UQzIkPBWuHoZuq3Hpk2PFb3OE5YIMlA8T6nBK300EX2hFlUm/RKZa/izeAuEz8nZchR75W+ulFMU8kUUkGM6fhegkFGNHIq2KTYTQ1LCB2RAetYqohkJshmB0/cU6tEbj/WthS6M/X3REakMWMZ2k5JcGgWvan4n9dJsX8dZFwlKTJF54v6qXAxdqffuxHXjKIYW0Ko5vZWlw6JJhRtRkUbgr/48jJpnlf8y4p/d1Gu1vI4CnAMJ3AGPlxBFW6hDg2gIOEZXuHN0c6L8+58zFtXnHzmCP7A+fwBFpuQmQ==</latexit>

dB

disturbance 
rejection


(low frequency)
noise rejection


(high frequency)



SISO: Sensitivity and Robustness

<latexit sha1_base64="XANJ/xCNU5B47CSr42JJTQ6YAkI=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY9KDHCvYD2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPpppTH2BR5KFjGCTSXdVfT4oV9yaOwdaJV5OKpCjOSh/9YcRSQSVhnCsdc9zY+OnWBlGOJ2V+ommMSYTPKI9SyUWVPvp/NYZOrPKEIWRsiUNmqu/J1IstJ6KwHYKbMZ62cvE/7xeYsJrP2UyTgyVZLEoTDgyEcoeR0OmKDF8agkmitlbERljhYmx8ZRsCN7yy6ukfVHzLmveQ73SuMnjKMIJnEIVPLiCBtxDE1pAYAzP8ApvjnBenHfnY9FacPKZY/gD5/MHN2WNsw==</latexit>

G(s)
<latexit sha1_base64="9QyqbZlsOFamTwyHLTLpLgBOwPg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY7MVjBfsB7VKyabYNTbJLkhXK0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G02bmd5+o0iySj2YWU1/gsWQhI9hkUrOqL4fliltzF0DrxMtJBXK0huWvwSgiiaDSEI617ntubPwUK8MIp/PSINE0xmSKx7RvqcSCaj9d3DpHF1YZoTBStqRBC/X3RIqF1jMR2E6BzUSvepn4n9dPTHjrp0zGiaGSLBeFCUcmQtnjaMQUJYbPLMFEMXsrIhOsMDE2npINwVt9eZ10rmredc17qFcad3kcRTiDc6iCBzfQgHtoQRsITOAZXuHNEc6L8+58LFsLTj5zCn/gfP4AMUmNrw==</latexit>

C(s)

<latexit sha1_base64="Kf9mXI33HZBwgZP3GwzBDcRuRwY=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFC6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C73u09UaRbJR5PG1Bd4LFnICDa5lNb1+bBacxvuHGiVeAWpQYHWsPo1GEUkEVQawrHWfc+NjZ9hZRjhdFYZJJrGmEzxmPYtlVhQ7WfzW2fozCojFEbKljRorv6eyLDQOhWB7RTYTPSyl4v/ef3EhDd+xmScGCrJYlGYcGQilD+ORkxRYnhqCSaK2VsRmWCFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHABJ7hFd4c4bw4787HorXkFDPH8AfO5w+Dw43l</latexit>

y(s)

<latexit sha1_base64="bPGUI7uTOwawc40lrKHHT4O49FM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbNqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo5TRWibxDxWvQBrypmkbcMMp71EUSwCTrvB5C73u09UaRbLRzNNqC/wSLKIEWxyKazr82G15jbcOdAq8QpSgwKtYfVrEMYkFVQawrHWfc9NjJ9hZRjhdFYZpJommEzwiPYtlVhQ7WfzW2fozCohimJlSxo0V39PZFhoPRWB7RTYjPWyl4v/ef3URDd+xmSSGirJYlGUcmRilD+OQqYoMXxqCSaK2VsRGWOFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHAGJ7hFd4c4bw4787HorXkFDPH8AfO5w9jsI3Q</latexit>

d(s)

<latexit sha1_base64="KTcTtUnmZcm/a2cj2dg6AHoG/wY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4sSQi6rHoxWML9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxUP++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasIbP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSvKh4VxWvflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPdoWMtw==</latexit>�

<latexit sha1_base64="o1aIZT27tCW4nd0bTkFWvq6VF04=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZTtqlu0nY3Qil9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBY+wabgR2EkUUhkIbAfju8xvP6HSPI4ezSRBX9JhxEPOqMkkrOrzfrni1tw5yCrxclKBHI1++as3iFkqMTJMUK27npsYf0qV4UzgrNRLNSaUjekQu5ZGVKL2p/NbZ+TMKgMSxspWZMhc/T0xpVLriQxsp6RmpJe9TPzP66YmvPGnPEpSgxFbLApTQUxMssfJgCtkRkwsoUxxeythI6ooMzaekg3BW355lbQuat5VzXu4rNRv8ziKcAKnUAUPrqEO99CAJjAYwTO8wpsjnRfn3flYtBacfOYY/sD5/AFlN43R</latexit>

e(s)
<latexit sha1_base64="OJtlB+ycfgHnWjCz9eBJgG7+VxQ=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwyKanr82G15jbcHGiVeAWpQYHWsPo1GEUkEVQawrHWfc+NjZ9iZRjhdF4ZJJrGmEzxmPYtlVhQ7af5rXN0ZpURCiNlSxqUq78nUiy0nonAdgpsJnrZy8T/vH5iwhs/ZTJODJVksShMODIRyh5HI6YoMXxmCSaK2VsRmWCFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHABJ7hFd4c4bw4787HorXkFDPH8AfO5w99p43h</latexit>

u(s)
<latexit sha1_base64="/kEOhEpO5xRMVaqaWI6VVUflB6U=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwySdX1+bBacxtuDrRKvILUoEBrWP0ajCKSCCoN4VjrvufGxk+xMoxwOq8MEk1jTKZ4TPuWSiyo9tP81jk6s8oIhZGyJQ3K1d8TKRZaz0RgOwU2E73sZeJ/Xj8x4Y2fMhknhkqyWBQmHJkIZY+jEVOUGD6zBBPF7K2ITLDCxNh4KjYEb/nlVdK5aHhXDe/hsta8LeIowwmcQh08uIYm3EML2kBgAs/wCm+OcF6cd+dj0Vpyiplj+APn8wd5Eo3e</latexit>

r(s)

<latexit sha1_base64="do7WY/vNWpTt5pzK60ma8NppWmo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwySdb1+bBacxtuDrRKvILUoEBrWP0ajCKSCCoN4VjrvufGxk+xMoxwOq8MEk1jTKZ4TPuWSiyo9tP81jk6s8oIhZGyJQ3K1d8TKRZaz0RgOwU2E73sZeJ/Xj8x4Y2fMhknhkqyWBQmHJkIZY+jEVOUGD6zBBPF7K2ITLDCxNh4KjYEb/nlVdK5aHhXDe/hsta8LeIowwmcQh08uIYm3EML2kBgAs/wCm+OcF6cd+dj0Vpyiplj+APn8wdy9o3a</latexit>

n(s)

<latexit sha1_base64="rhWIMj5U/I02I62f3lsTpsiaIMk=">AAAB+3icbVBNS8NAEJ3Ur1q/aj16WSxCRVoSEfUiFHvQYwX7AW0om822XbrZhN2NGEr/ihcPinj1j3jz37htc9DWBwOP92aYmedFnClt299WZmV1bX0ju5nb2t7Z3cvvF5oqjCWhDRLyULY9rChngjY005y2I0lx4HHa8ka1qd96pFKxUDzoJKJugAeC9RnB2ki9fCFB1+i2hkqynJTFCTpFfi9ftCv2DGiZOCkpQop6L//V9UMSB1RowrFSHceOtDvGUjPC6STXjRWNMBnhAe0YKnBAlTue3T5Bx0bxUT+UpoRGM/X3xBgHSiWBZzoDrIdq0ZuK/3mdWPev3DETUaypIPNF/ZgjHaJpEMhnkhLNE0MwkczcisgQS0y0iStnQnAWX14mzbOKc1Fx7s+L1Zs0jiwcwhGUwIFLqMId1KEBBJ7gGV7hzZpYL9a79TFvzVjpzAH8gfX5AwPrkdg=</latexit>

y = GC(r � y � n) + d

<latexit sha1_base64="wnrovYvfBA0Bb4qwbUUTyk9R3Oo=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4sSQi6kUoevFYwX5AG8pmO22XbjZxdyOE0D/hxYMiXv073vw3btsctPXBwOO9GWbmBbHg2rjut7O0vLK6tl7YKG5ube/slvb2GzpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3U785hMqzSP5YNIY/ZAOJO9zRo2VWkiuiTpNSbdUdivuFGSReDkpQ45at/TV6UUsCVEaJqjWbc+NjZ9RZTgTOC52Eo0xZSM6wLalkoao/Wx675gcW6VH+pGyJQ2Zqr8nMhpqnYaB7QypGep5byL+57UT07/yMy7jxKBks0X9RBATkcnzpMcVMiNSSyhT3N5K2JAqyoyNqGhD8OZfXiSNs4p3UfHuz8vVmzyOAhzCEZyAB5dQhTuoQR0YCHiGV3hzHp0X5935mLUuOfnMAfyB8/kDa7iO6g==</latexit>e = r � y
<latexit sha1_base64="WUbhcoyqwCCBTRCf1kQMZtjrZh4="></latexit>

e = r � y = (I +GC)�1

| {z }
S

r + (I +GC)�1GC| {z }
T

n� (I +GC)�1

| {z }
S

d

Sensitivity

Complementary 
Sensitivity

<latexit sha1_base64="NN7LndHn6xlfAE9kdjGpq/JoYRM=">AAAB+HicbVDLSgNBEOyNrxgfWfXoZTAIETHsiqgXIZiDeotoHpCsYXYymwyZfTAzK8QlX+LFgyJe/RRv/o2TZA+aWNBQVHXT3eVGnEllWd9GZmFxaXklu5pbW9/YzJtb23UZxoLQGgl5KJoulpSzgNYUU5w2I0Gx73LacAeVsd94pEKyMLhXw4g6Pu4FzGMEKy11zPwdukDFm8OrysFDcmSPOmbBKlkToHlip6QAKaod86vdDUns00ARjqVs2VaknAQLxQino1w7ljTCZIB7tKVpgH0qnWRy+Ajta6WLvFDoChSaqL8nEuxLOfRd3elj1Zez3lj8z2vFyjt3EhZEsaIBmS7yYo5UiMYpoC4TlCg+1AQTwfStiPSxwETprHI6BHv25XlSPy7ZpyX79qRQvkzjyMIu7EERbDiDMlxDFWpAIIZneIU348l4Md6Nj2lrxkhnduAPjM8fkxuRGg==</latexit>

S = (I +GC)�1

<latexit sha1_base64="D5qLAQTbF3OtP3jCgDaaA2JsBTo=">AAAB+nicbVDLSgNBEOyNrxhfGz16GQxCRAy7IupFCOYQvUXIC5I1zE4myZDZBzOzSljzKV48KOLVL/Hm3zhJ9qCJBQ1FVTfdXW7ImVSW9W2klpZXVtfS65mNza3tHTO7W5dBJAitkYAHouliSTnzaU0xxWkzFBR7LqcNd1ia+I0HKiQL/KoahdTxcN9nPUaw0lLHzFbRFcrfHpdLR/fxiT0ulzpmzipYU6BFYickBwkqHfOr3Q1I5FFfEY6lbNlWqJwYC8UIp+NMO5I0xGSI+7SlqY89Kp14evoYHWqli3qB0OUrNFV/T8TYk3LkubrTw2og572J+J/XilTv0omZH0aK+mS2qBdxpAI0yQF1maBE8ZEmmAimb0VkgAUmSqeV0SHY8y8vkvppwT4v2HdnueJ1Ekca9uEA8mDDBRThBipQAwKP8Ayv8GY8GS/Gu/Exa00Zycwe/IHx+QO4E5G5</latexit>

T = (I +GC)�1GC

<latexit sha1_base64="syY3oCAif3PL0akRpoLFvFiuzOs=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBAEIeyKqBch6EVvEfOCZAmzk0kyZHZ2mekVwpKP8OJBEa9+jzf/xkmyB00saCiquunuCmIpDLrut7O0vLK6tp7byG9ube/sFvb26yZKNOM1FslINwNquBSK11Cg5M1YcxoGkjeC4e3EbzxxbUSkqjiKuR/SvhI9wShaqfF4WiXX5L5TKLoldwqySLyMFCFDpVP4ancjloRcIZPUmJbnxuinVKNgko/z7cTwmLIh7fOWpYqG3Pjp9NwxObZKl/QibUshmaq/J1IaGjMKA9sZUhyYeW8i/ue1Euxd+alQcYJcsdmiXiIJRmTyO+kKzRnKkSWUaWFvJWxANWVoE8rbELz5lxdJ/azkXZS8h/Ni+SaLIweHcAQn4MEllOEOKlADBkN4hld4c2LnxXl3PmatS042cwB/4Hz+AH9njl4=</latexit>

S + T = I
… fundamental


limitation

<latexit sha1_base64="UYt3Pod39ngMoNbvqfxt6cqqjBg="></latexit>

y = (I +GC)�1GC| {z }
T

(r � n) + (I +GC)�1

| {z }
S

d

<latexit sha1_base64="HncpTNfcdUn3uYya98I3GGpDNYc=">AAAB8HicbVBNS8NAEN34WetX1aOXYBE8lUREPRa9eKxiP6QNZbOdtEt3N2F3IpbQX+HFgyJe/Tne/Ddu2xy09cHA470ZZuaFieAGPe/bWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQZ3FItatkBoQXEEdOQpoJRqoDAU0w+H1xG8+gjY8Vvc4SiCQtK94xBlFKz10EJ4wu4Nxt1T2Kt4U7iLxc1ImOWrd0lenF7NUgkImqDFt30swyKhGzgSMi53UQELZkPahbamiEkyQTQ8eu8dW6blRrG0pdKfq74mMSmNGMrSdkuLAzHsT8T+vnWJ0GWRcJSmCYrNFUSpcjN3J926Pa2AoRpZQprm91WUDqilDm1HRhuDPv7xIGqcV/7zi356Vq1d5HAVySI7ICfHJBamSG1IjdcKIJM/klbw52nlx3p2PWeuSk88ckD9wPn8AMF6Qqg==</latexit>

Re

<latexit sha1_base64="zSqv6Nf+TXilv7yzy+d4jEgEidA=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDAYhacKuiNoIwRRaWEQwD0iWMDuZTcbM7Cwzs0JY0tj4KzYWitj6D3b+jZNkQU08cOFwzr3ce48fMaq043xZmYXFpeWV7GpubX1jc8ve3qkrEUtMalgwIZs+UoTRkNQ01Yw0I0kQ9xlp+IPK2G/cE6moCG/1MCIeR72QBhQjbaSOvX9duINtwUkPFeE5LFxWij9Cx847JWcCOE/clORBimrH/mx3BY45CTVmSKmW60TaS5DUFDMyyrVjRSKEB6hHWoaGiBPlJZMvRvDQKF0YCGkq1HCi/p5IEFdqyH3TyZHuq1lvLP7ntWIdnHkJDaNYkxBPFwUxg1rAcSSwSyXBmg0NQVhScyvEfSQR1ia4nAnBnX15ntSPSu5Jyb05zpcv0jiyYA8cgAJwwSkogytQBTWAwQN4Ai/g1Xq0nq03633amrHSmV3wB9bHN1Zale0=</latexit>

L(j!) = (GC)(j!)

-1

<latexit sha1_base64="oDddi44xtPe59OLKwF2puYSIHDE=">AAAB8HicbVBNS8NAEN34WetX1aOXYBE8lUREPRa96K2C/ZA2lM120i7d3YTdiVhCf4UXD4p49ed489+4bXPQ1gcDj/dmmJkXJoIb9LxvZ2l5ZXVtvbBR3Nza3tkt7e03TJxqBnUWi1i3QmpAcAV15CiglWigMhTQDIfXE7/5CNrwWN3jKIFA0r7iEWcUrfTQQXjC7FaOu6WyV/GmcBeJn5MyyVHrlr46vZilEhQyQY1p+16CQUY1ciZgXOykBhLKhrQPbUsVlWCCbHrw2D22Ss+NYm1LoTtVf09kVBozkqHtlBQHZt6biP957RSjyyDjKkkRFJstilLhYuxOvnd7XANDMbKEMs3trS4bUE0Z2oyKNgR//uVF0jit+OcV/+6sXL3K4yiQQ3JETohPLkiV3JAaqRNGJHkmr+TN0c6L8+58zFqXnHzmgPyB8/kDLtCQqQ==</latexit>

Im

Gain Margin 

Phase Margin 

<latexit sha1_base64="m9vb4jTS0rvBWG+cRrwWmgvza+U=">AAACGHicbVC7TsMwFHXKq5RXgJHFokIqS0kQgo4VLAwMRaIPqQmV4zqtqRNHtoNUhXwGC7/CwgBCrN34G5w2A7Qc6V4dnXOv7Hu8iFGpLOvbKCwtr6yuFddLG5tb2zvm7l5L8lhg0sSccdHxkCSMhqSpqGKkEwmCAo+Rtje6yvz2IxGS8vBOjSPiBmgQUp9ipLTUM08cXyCc2GnieHTwdJP1yoPDAzJAvcSuWfc8zbRjOPXTnlm2qtYUcJHYOSmDHI2eOXH6HMcBCRVmSMqubUXKTZBQFDOSlpxYkgjhERqQrqYhCoh0k+lhKTzSSh/6XOgKFZyqvzcSFEg5Djw9GSA1lPNeJv7ndWPl19yEhlGsSIhnD/kxg4rDLCXYp4JgxcaaICyo/ivEQ6STUjrLkg7Bnj95kbROq/Z51b49K9cv8ziK4AAcggqwwQWog2vQAE2AwTN4Be/gw3gx3oxP42s2WjDynX3wB8bkB5UaoBk=</latexit>

1��L
�
j!180o

���

<latexit sha1_base64="QfQYYSBxm2IItg59KC/EnF3RLzo=">AAACGXicbVA9SwNBEN3z2/gVtbRZDIIWhjsRtRFEGwsLBRMDuRDmNpPL6u7esbsnhDN/w8a/YmOhiKVW/hs3MYVGHww83pthZl6UCm6s7396Y+MTk1PTM7OFufmFxaXi8krVJJlmWGGJSHQtAoOCK6xYbgXWUo0gI4FX0c1J37+6RW14oi5tN8WGhFjxNmdgndQs+sGBT7dpKBFMprEFKhZIz8KIx5vXNEwkxtDM787uDoNeX9xqFkt+2R+A/iXBkJTIEOfN4nvYSlgmUVkmwJh64Ke2kYO2nAnsFcLMYArsBmKsO6pAomnkg896dMMpLdpOtCtl6UD9OZGDNKYrI9cpwXbMqNcX//PqmW0fNHKu0syiYt+L2pmgNqH9mGiLa2RWdB0Bprm7lbIOaGDWhVlwIQSjL/8l1Z1ysFcOLnZLR8fDOGbIGlknmyQg++SInJJzUiGM3JNH8kxevAfvyXv13r5bx7zhzCr5Be/jCwx/nyE=</latexit>

180� ]L
�
j!|L|=1

�

<latexit sha1_base64="zSqv6Nf+TXilv7yzy+d4jEgEidA=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDAYhacKuiNoIwRRaWEQwD0iWMDuZTcbM7Cwzs0JY0tj4KzYWitj6D3b+jZNkQU08cOFwzr3ce48fMaq043xZmYXFpeWV7GpubX1jc8ve3qkrEUtMalgwIZs+UoTRkNQ01Yw0I0kQ9xlp+IPK2G/cE6moCG/1MCIeR72QBhQjbaSOvX9duINtwUkPFeE5LFxWij9Cx847JWcCOE/clORBimrH/mx3BY45CTVmSKmW60TaS5DUFDMyyrVjRSKEB6hHWoaGiBPlJZMvRvDQKF0YCGkq1HCi/p5IEFdqyH3TyZHuq1lvLP7ntWIdnHkJDaNYkxBPFwUxg1rAcSSwSyXBmg0NQVhScyvEfSQR1ia4nAnBnX15ntSPSu5Jyb05zpcv0jiyYA8cgAJwwSkogytQBTWAwQN4Ai/g1Xq0nq03633amrHSmV3wB9bHN1Zale0=</latexit>

L(j!) = (GC)(j!)

-1

<latexit sha1_base64="oDddi44xtPe59OLKwF2puYSIHDE=">AAAB8HicbVBNS8NAEN34WetX1aOXYBE8lUREPRa96K2C/ZA2lM120i7d3YTdiVhCf4UXD4p49ed489+4bXPQ1gcDj/dmmJkXJoIb9LxvZ2l5ZXVtvbBR3Nza3tkt7e03TJxqBnUWi1i3QmpAcAV15CiglWigMhTQDIfXE7/5CNrwWN3jKIFA0r7iEWcUrfTQQXjC7FaOu6WyV/GmcBeJn5MyyVHrlr46vZilEhQyQY1p+16CQUY1ciZgXOykBhLKhrQPbUsVlWCCbHrw2D22Ss+NYm1LoTtVf09kVBozkqHtlBQHZt6biP957RSjyyDjKkkRFJstilLhYuxOvnd7XANDMbKEMs3trS4bUE0Z2oyKNgR//uVF0jit+OcV/+6sXL3K4yiQQ3JETohPLkiV3JAaqRNGJHkmr+TN0c6L8+58zFqXnHzmgPyB8/kDLtCQqQ==</latexit>

Im

<latexit sha1_base64="HncpTNfcdUn3uYya98I3GGpDNYc=">AAAB8HicbVBNS8NAEN34WetX1aOXYBE8lUREPRa9eKxiP6QNZbOdtEt3N2F3IpbQX+HFgyJe/Tne/Ddu2xy09cHA470ZZuaFieAGPe/bWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQZ3FItatkBoQXEEdOQpoJRqoDAU0w+H1xG8+gjY8Vvc4SiCQtK94xBlFKz10EJ4wu4Nxt1T2Kt4U7iLxc1ImOWrd0lenF7NUgkImqDFt30swyKhGzgSMi53UQELZkPahbamiEkyQTQ8eu8dW6blRrG0pdKfq74mMSmNGMrSdkuLAzHsT8T+vnWJ0GWRcJSmCYrNFUSpcjN3J926Pa2AoRpZQprm91WUDqilDm1HRhuDPv7xIGqcV/7zi356Vq1d5HAVySI7ICfHJBamSG1IjdcKIJM/klbw52nlx3p2PWeuSk88ckD9wPn8AMF6Qqg==</latexit>

Re

<latexit sha1_base64="vr2yagdi+rHoGzDD0iOBoPfJtVs=">AAACDnicbVC7TsMwFHXKq5RXgJHFoqpUlipBCDpWsDAwFIk+pCZUjuu0pk4c2Q5SFfoFLPwKCwMIsTKz8Tc4aQZoOdK9OjrnXtn3eBGjUlnWt1FYWl5ZXSuulzY2t7Z3zN29tuSxwKSFOeOi6yFJGA1JS1HFSDcSBAUeIx1vfJH6nXsiJOXhjZpExA3QMKQ+xUhpqW9WHI8OH67SXr1zeECGqJ/YdeuWT1PtCGZ+3yxbNSsDXCR2TsogR7NvfjkDjuOAhAozJGXPtiLlJkgoihmZlpxYkgjhMRqSnqYhCoh0k+ycKaxoZQB9LnSFCmbq740EBVJOAk9PBkiN5LyXiv95vVj5dTehYRQrEuLZQ37MoOIwzQYOqCBYsYkmCAuq/wrxCAmElU6wpEOw509eJO3jmn1as69Pyo3zPI4iOACHoApscAYa4BI0QQtg8AiewSt4M56MF+Pd+JiNFox8Zx/8gfH5A0S+m5w=</latexit>��L
�
j!180o

���

<latexit sha1_base64="F94bKGgYPhZkGb5lGmngjuZelDc=">AAACE3icbVC5SgRBEO3xdr1WDU0aF0ENlhkRNRFEEwMDBfeAnWWp6a0dW7t7hu4eYRn3H0z8FRMDRUxNzPwbe4/A60HB470qqupFqeDG+v6nNzY+MTk1PTNbmJtfWFwqLq9UTZJphhWWiETXIzAouMKK5VZgPdUIMhJYi25O+n7tFrXhibq03RSbEmLFO5yBdVKruB1KBJNpbIOKBdKzMOLx5jUNE4kxtPK7s7vDoNcXt1rFkl/2B6B/STAiJTLCeav4EbYTlklUlgkwphH4qW3moC1nAnuFMDOYAruBGBuOKpBomvngpx7dcEqbdhLtSlk6UL9P5CCN6crIdUqwV+a31xf/8xqZ7Rw0c67SzKJiw0WdTFCb0H5AtM01Miu6jgDT3N1K2RVoYNbFWHAhBL9f/kuqO+Vgrxxc7JaOjkdxzJA1sk42SUD2yRE5JeekQhi5J4/kmbx4D96T9+q9DVvHvNHMKvkB7/0LcVCd3w==</latexit>

]L
�
j!|L|=1

�

<latexit sha1_base64="INl0wmoB0B9YBu5V9sG2fj26G+Q=">AAAB83icbVBNS8NAEN3Ur1q/qh69BIvgqSQi6rHoxWMFWwtNKJvtpF262Sy7E7GE/g0vHhTx6p/x5r9x2+agrQ8GHu/N7M68SAlu0PO+ndLK6tr6RnmzsrW9s7tX3T9omzTTDFosFanuRNSA4BJayFFAR2mgSSTgIRrdTP2HR9CGp/IexwrChA4kjzmjaKUgQHjCXA3tC5NetebVvRncZeIXpEYKNHvVr6CfsiwBiUxQY7q+pzDMqUbOBEwqQWZAUTaiA+haKmkCJsxnO0/cE6v03TjVtiS6M/X3RE4TY8ZJZDsTikOz6E3F/7xuhvFVmHOpMgTJ5h/FmXAxdacBuH2ugaEYW0KZ5nZXlw2ppgxtTBUbgr948jJpn9X9i7p/d15rXBdxlMkROSanxCeXpEFuSZO0CCOKPJNX8uZkzovz7nzMW0tOMXNI/sD5/AG4z5Ii</latexit>

phase
<latexit sha1_base64="2UUaTjJfeLQSwXq9DwaDiPyGiqE=">AAAB9HicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAbymY7aZduNnF3Uiyhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIa3U785Am1ErB5wnIAfsb4SoeAMreR3EJ4wi5juCzXplspuxZ2BLhMvJ2WSo9YtfXV6MU8jUMglM6btuQn6GdMouIRJsZMaSBgfsj60LVUsAuNns6Mn9NQqPRrG2pZCOlN/T2QsMmYcBbYzYjgwi95U/M9rpxhe+5lQSYqg+HxRmEqKMZ0mQHtCA0c5toRxLeytlA+YZhxtTkUbgrf48jJpnFe8y4p3f1Gu3uRxFMgxOSFnxCNXpEruSI3UCSeP5Jm8kjdn5Lw4787HvHXFyWeOyB84nz+IGpKZ</latexit>

margin

Stability Margin
<latexit sha1_base64="FX6t43mjelDqYzBJiVt8VUtkKPA=">AAACCXicbZDLSsNAFIZPvNZ6i7p0M1gEQSiJiLoRil3owkUFe4E2lMl00g6dTMLMRCixWze+ihsXirj1Ddz5Nk7bCNr6w8DHf87hzPn9mDOlHefLmptfWFxazq3kV9fWNzbtre2aihJJaJVEPJINHyvKmaBVzTSnjVhSHPqc1v1+eVSv31GpWCRu9SCmXoi7ggWMYG2sto1aPuveu4fXE0DnP8ZleUJtu+AUnbHQLLgZFCBTpW1/tjoRSUIqNOFYqabrxNpLsdSMcDrMtxJFY0z6uEubBgUOqfLS8SVDtG+cDgoiaZ7QaOz+nkhxqNQg9E1niHVPTddG5n+1ZqKDMy9lIk40FWSyKEg40hEaxYI6TFKi+cAAJpKZvyLSwxITbcLLmxDc6ZNnoXZUdE+K7s1xoXSRxZGDXdiDA3DhFEpwBRWoAoEHeIIXeLUerWfrzXqftM5Z2cwO/JH18Q2gbZhk</latexit>��1 + L

�� =
��1 +GC

��

<latexit sha1_base64="TEDaNdECjKibrZ8NVpkX6RZCQKw=">AAACBHicbVDLSgMxFM3UV62vUZfdBIsgCGUiom6EohsXLiraB3SGkkkzbWgmMyQZoYyzcOOvuHGhiFs/wp1/YzrtQlsPXO7hnHtJ7vFjzpR2nG+rsLC4tLxSXC2trW9sbtnbO00VJZLQBol4JNs+VpQzQRuaaU7bsaQ49Dlt+cPLsd+6p1KxSNzpUUy9EPcFCxjB2khdu3wLz6EbSExSlKWuz/oP6PA671nXrjhVJwecJ2hKKmCKetf+cnsRSUIqNOFYqQ5yYu2lWGpGOM1KbqJojMkQ92nHUIFDqrw0PyKD+0bpwSCSpoSGufp7I8WhUqPQN5Mh1gM1643F/7xOooMzL2UiTjQVZPJQkHCoIzhOBPaYpETzkSGYSGb+CskAm0S0ya1kQkCzJ8+T5lEVnVTRzXGldjGNowjKYA8cAAROQQ1cgTpoAAIewTN4BW/Wk/VivVsfk9GCNd3ZBX9gff4AgaGXZA==</latexit>

S =
1��1 + L

��

<latexit sha1_base64="zSqv6Nf+TXilv7yzy+d4jEgEidA=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDAYhacKuiNoIwRRaWEQwD0iWMDuZTcbM7Cwzs0JY0tj4KzYWitj6D3b+jZNkQU08cOFwzr3ce48fMaq043xZmYXFpeWV7GpubX1jc8ve3qkrEUtMalgwIZs+UoTRkNQ01Yw0I0kQ9xlp+IPK2G/cE6moCG/1MCIeR72QBhQjbaSOvX9duINtwUkPFeE5LFxWij9Cx847JWcCOE/clORBimrH/mx3BY45CTVmSKmW60TaS5DUFDMyyrVjRSKEB6hHWoaGiBPlJZMvRvDQKF0YCGkq1HCi/p5IEFdqyH3TyZHuq1lvLP7ntWIdnHkJDaNYkxBPFwUxg1rAcSSwSyXBmg0NQVhScyvEfSQR1ia4nAnBnX15ntSPSu5Jyb05zpcv0jiyYA8cgAJwwSkogytQBTWAwQN4Ai/g1Xq0nq03633amrHSmV3wB9bHN1Zale0=</latexit>

L(j!) = (GC)(j!)

-

<latexit sha1_base64="gOhfs16H5HsTlNvhUl/QEHoLivY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYhA8hV0R9Rj04jGCeUCyhNlJbzJmHsvMrBBC/sGLB0W8+j/e/BsnyR40saChqOqmuytOOTM2CL69ldW19Y3NwlZxe2d3b790cNgwKtMU61RxpVsxMciZxLpllmMr1UhEzLEZD2+nfvMJtWFKPthRipEgfckSRol1UqOjBPZJt1QOKsEM/jIJc1KGHLVu6avTUzQTKC3lxJh2GKQ2GhNtGeU4KXYygymhQ9LHtqOSCDTReHbtxD91Ss9PlHYlrT9Tf0+MiTBmJGLXKYgdmEVvKv7ntTObXEdjJtPMoqTzRUnGfav86et+j2mklo8cIVQzd6tPB0QTal1ARRdCuPjyMmmcV8LLSnh/Ua7e5HEU4BhO4AxCuIIq3EEN6kDhEZ7hFd485b14797HvHXFy2eO4A+8zx+SKY8h</latexit>!
<latexit sha1_base64="1vR6UjuQPRJ8qb7fMANHxTb3tgo=">AAAB83icbVBNSwMxEM3Wr1q/qh69BItQL2VXRD0WvXisaD+gu5RsOtvGJpslyQql7d/w4kERr/4Zb/4b03YP2vpg4PHeDDPzwoQzbVz328mtrK6tb+Q3C1vbO7t7xf2DhpapolCnkkvVCokGzmKoG2Y4tBIFRIQcmuHgZuo3n0BpJuMHM0wgEKQXs4hRYqzkj+/Lj74U0COn406x5FbcGfAy8TJSQhlqneKX35U0FRAbyonWbc9NTDAiyjDKYVLwUw0JoQPSg7alMRGgg9Hs5gk+sUoXR1LZig2eqb8nRkRoPRSh7RTE9PWiNxX/89qpia6CEYuT1EBM54uilGMj8TQA3GUKqOFDSwhVzN6KaZ8oQo2NqWBD8BZfXiaNs4p3UfHuzkvV6yyOPDpCx6iMPHSJqugW1VAdUZSgZ/SK3pzUeXHenY95a87JZg7RHzifP5NskWM=</latexit>

|S(j!)| <latexit sha1_base64="nj3XqTzprASFsxfegmr0WWJLFo4=">AAAB83icbVDLSgNBEJyNrxhfUY9eFoMQL2FXRD0GvXiMkBdklzA76U3GzGOZmRVCkt/w4kERr/6MN//GSbIHTSxoKKq66e6KEka18bxvJ7e2vrG5ld8u7Ozu7R8UD4+aWqaKQINIJlU7whoYFdAw1DBoJwowjxi0ouHdzG89gdJUiroZJRBy3Bc0pgQbKwWTevkxkBz6+HzSLZa8ijeHu0r8jJRQhlq3+BX0JEk5CEMY1rrje4kJx1gZShhMC0GqIcFkiPvQsVRgDjocz2+eumdW6bmxVLaEcefq74kx5lqPeGQ7OTYDvezNxP+8Tmrim3BMRZIaEGSxKE6Za6Q7C8DtUQXEsJElmChqb3XJACtMjI2pYEPwl19eJc2Lin9V8R8uS9XbLI48OkGnqIx8dI2q6B7VUAMRlKBn9IrenNR5cd6dj0VrzslmjtEfOJ8/lPqRZA==</latexit>

|T (j!)|

Bandwidth

<latexit sha1_base64="CQlPXgoFrM7Xet2OtjAKp+2XZkA=">AAAB8HicbVBNS8NAEJ34WetX1aOXYBE8lUREPZZ68VjBfkgbymazbZfubsLuRCyhv8KLB0W8+nO8+W/ctjlo64OBx3szzMwLE8ENet63s7K6tr6xWdgqbu/s7u2XDg6bJk41ZQ0ai1i3Q2KY4Io1kKNg7UQzIkPBWuHoZuq3Hpk2PFb3OE5YIMlA8T6nBK300EX2hFlUm/RKZa/izeAuEz8nZchR75W+ulFMU8kUUkGM6fhegkFGNHIq2KTYTQ1LCB2RAetYqohkJshmB0/cU6tEbj/WthS6M/X3REakMWMZ2k5JcGgWvan4n9dJsX8dZFwlKTJF54v6qXAxdqffuxHXjKIYW0Ko5vZWlw6JJhRtRkUbgr/48jJpnlf8y4p/d1Gu1vI4CnAMJ3AGPlxBFW6hDg2gIOEZXuHN0c6L8+58zFtXnHzmCP7A+fwBFpuQmQ==</latexit>

dB

disturbance 
rejection


(low frequency)
noise rejection


(high frequency)



SISO: Sensitivity and Robustness

<latexit sha1_base64="XANJ/xCNU5B47CSr42JJTQ6YAkI=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY9KDHCvYD2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPpppTH2BR5KFjGCTSXdVfT4oV9yaOwdaJV5OKpCjOSh/9YcRSQSVhnCsdc9zY+OnWBlGOJ2V+ommMSYTPKI9SyUWVPvp/NYZOrPKEIWRsiUNmqu/J1IstJ6KwHYKbMZ62cvE/7xeYsJrP2UyTgyVZLEoTDgyEcoeR0OmKDF8agkmitlbERljhYmx8ZRsCN7yy6ukfVHzLmveQ73SuMnjKMIJnEIVPLiCBtxDE1pAYAzP8ApvjnBenHfnY9FacPKZY/gD5/MHN2WNsw==</latexit>

G(s)
<latexit sha1_base64="9QyqbZlsOFamTwyHLTLpLgBOwPg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY7MVjBfsB7VKyabYNTbJLkhXK0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G02bmd5+o0iySj2YWU1/gsWQhI9hkUrOqL4fliltzF0DrxMtJBXK0huWvwSgiiaDSEI617ntubPwUK8MIp/PSINE0xmSKx7RvqcSCaj9d3DpHF1YZoTBStqRBC/X3RIqF1jMR2E6BzUSvepn4n9dPTHjrp0zGiaGSLBeFCUcmQtnjaMQUJYbPLMFEMXsrIhOsMDE2npINwVt9eZ10rmredc17qFcad3kcRTiDc6iCBzfQgHtoQRsITOAZXuHNEc6L8+58LFsLTj5zCn/gfP4AMUmNrw==</latexit>

C(s)

<latexit sha1_base64="Kf9mXI33HZBwgZP3GwzBDcRuRwY=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFC6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C73u09UaRbJR5PG1Bd4LFnICDa5lNb1+bBacxvuHGiVeAWpQYHWsPo1GEUkEVQawrHWfc+NjZ9hZRjhdFYZJJrGmEzxmPYtlVhQ7WfzW2fozCojFEbKljRorv6eyLDQOhWB7RTYTPSyl4v/ef3EhDd+xmScGCrJYlGYcGQilD+ORkxRYnhqCSaK2VsRmWCFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHABJ7hFd4c4bw4787HorXkFDPH8AfO5w+Dw43l</latexit>

y(s)

<latexit sha1_base64="bPGUI7uTOwawc40lrKHHT4O49FM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbNqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo5TRWibxDxWvQBrypmkbcMMp71EUSwCTrvB5C73u09UaRbLRzNNqC/wSLKIEWxyKazr82G15jbcOdAq8QpSgwKtYfVrEMYkFVQawrHWfc9NjJ9hZRjhdFYZpJommEzwiPYtlVhQ7WfzW2fozCohimJlSxo0V39PZFhoPRWB7RTYjPWyl4v/ef3URDd+xmSSGirJYlGUcmRilD+OQqYoMXxqCSaK2VsRGWOFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHAGJ7hFd4c4bw4787HorXkFDPH8AfO5w9jsI3Q</latexit>

d(s)

<latexit sha1_base64="KTcTtUnmZcm/a2cj2dg6AHoG/wY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4sSQi6rHoxWML9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxUP++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasIbP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSvKh4VxWvflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPdoWMtw==</latexit>�

<latexit sha1_base64="o1aIZT27tCW4nd0bTkFWvq6VF04=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZTtqlu0nY3Qil9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBY+wabgR2EkUUhkIbAfju8xvP6HSPI4ezSRBX9JhxEPOqMkkrOrzfrni1tw5yCrxclKBHI1++as3iFkqMTJMUK27npsYf0qV4UzgrNRLNSaUjekQu5ZGVKL2p/NbZ+TMKgMSxspWZMhc/T0xpVLriQxsp6RmpJe9TPzP66YmvPGnPEpSgxFbLApTQUxMssfJgCtkRkwsoUxxeythI6ooMzaekg3BW355lbQuat5VzXu4rNRv8ziKcAKnUAUPrqEO99CAJjAYwTO8wpsjnRfn3flYtBacfOYY/sD5/AFlN43R</latexit>

e(s)
<latexit sha1_base64="OJtlB+ycfgHnWjCz9eBJgG7+VxQ=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwyKanr82G15jbcHGiVeAWpQYHWsPo1GEUkEVQawrHWfc+NjZ9iZRjhdF4ZJJrGmEzxmPYtlVhQ7af5rXN0ZpURCiNlSxqUq78nUiy0nonAdgpsJnrZy8T/vH5iwhs/ZTJODJVksShMODIRyh5HI6YoMXxmCSaK2VsRmWCFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHABJ7hFd4c4bw4787HorXkFDPH8AfO5w99p43h</latexit>

u(s)
<latexit sha1_base64="/kEOhEpO5xRMVaqaWI6VVUflB6U=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwySdX1+bBacxtuDrRKvILUoEBrWP0ajCKSCCoN4VjrvufGxk+xMoxwOq8MEk1jTKZ4TPuWSiyo9tP81jk6s8oIhZGyJQ3K1d8TKRZaz0RgOwU2E73sZeJ/Xj8x4Y2fMhknhkqyWBQmHJkIZY+jEVOUGD6zBBPF7K2ITLDCxNh4KjYEb/nlVdK5aHhXDe/hsta8LeIowwmcQh08uIYm3EML2kBgAs/wCm+OcF6cd+dj0Vpyiplj+APn8wd5Eo3e</latexit>

r(s)

<latexit sha1_base64="do7WY/vNWpTt5pzK60ma8NppWmo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwySdb1+bBacxtuDrRKvILUoEBrWP0ajCKSCCoN4VjrvufGxk+xMoxwOq8MEk1jTKZ4TPuWSiyo9tP81jk6s8oIhZGyJQ3K1d8TKRZaz0RgOwU2E73sZeJ/Xj8x4Y2fMhknhkqyWBQmHJkIZY+jEVOUGD6zBBPF7K2ITLDCxNh4KjYEb/nlVdK5aHhXDe/hsta8LeIowwmcQh08uIYm3EML2kBgAs/wCm+OcF6cd+dj0Vpyiplj+APn8wdy9o3a</latexit>

n(s)

<latexit sha1_base64="HncpTNfcdUn3uYya98I3GGpDNYc=">AAAB8HicbVBNS8NAEN34WetX1aOXYBE8lUREPRa9eKxiP6QNZbOdtEt3N2F3IpbQX+HFgyJe/Tne/Ddu2xy09cHA470ZZuaFieAGPe/bWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQZ3FItatkBoQXEEdOQpoJRqoDAU0w+H1xG8+gjY8Vvc4SiCQtK94xBlFKz10EJ4wu4Nxt1T2Kt4U7iLxc1ImOWrd0lenF7NUgkImqDFt30swyKhGzgSMi53UQELZkPahbamiEkyQTQ8eu8dW6blRrG0pdKfq74mMSmNGMrSdkuLAzHsT8T+vnWJ0GWRcJSmCYrNFUSpcjN3J926Pa2AoRpZQprm91WUDqilDm1HRhuDPv7xIGqcV/7zi356Vq1d5HAVySI7ICfHJBamSG1IjdcKIJM/klbw52nlx3p2PWeuSk88ckD9wPn8AMF6Qqg==</latexit>

Re

<latexit sha1_base64="zSqv6Nf+TXilv7yzy+d4jEgEidA=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDAYhacKuiNoIwRRaWEQwD0iWMDuZTcbM7Cwzs0JY0tj4KzYWitj6D3b+jZNkQU08cOFwzr3ce48fMaq043xZmYXFpeWV7GpubX1jc8ve3qkrEUtMalgwIZs+UoTRkNQ01Yw0I0kQ9xlp+IPK2G/cE6moCG/1MCIeR72QBhQjbaSOvX9duINtwUkPFeE5LFxWij9Cx847JWcCOE/clORBimrH/mx3BY45CTVmSKmW60TaS5DUFDMyyrVjRSKEB6hHWoaGiBPlJZMvRvDQKF0YCGkq1HCi/p5IEFdqyH3TyZHuq1lvLP7ntWIdnHkJDaNYkxBPFwUxg1rAcSSwSyXBmg0NQVhScyvEfSQR1ia4nAnBnX15ntSPSu5Jyb05zpcv0jiyYA8cgAJwwSkogytQBTWAwQN4Ai/g1Xq0nq03633amrHSmV3wB9bHN1Zale0=</latexit>

L(j!) = (GC)(j!)

-1

<latexit sha1_base64="oDddi44xtPe59OLKwF2puYSIHDE=">AAAB8HicbVBNS8NAEN34WetX1aOXYBE8lUREPRa96K2C/ZA2lM120i7d3YTdiVhCf4UXD4p49ed489+4bXPQ1gcDj/dmmJkXJoIb9LxvZ2l5ZXVtvbBR3Nza3tkt7e03TJxqBnUWi1i3QmpAcAV15CiglWigMhTQDIfXE7/5CNrwWN3jKIFA0r7iEWcUrfTQQXjC7FaOu6WyV/GmcBeJn5MyyVHrlr46vZilEhQyQY1p+16CQUY1ciZgXOykBhLKhrQPbUsVlWCCbHrw2D22Ss+NYm1LoTtVf09kVBozkqHtlBQHZt6biP957RSjyyDjKkkRFJstilLhYuxOvnd7XANDMbKEMs3trS4bUE0Z2oyKNgR//uVF0jit+OcV/+6sXL3K4yiQQ3JETohPLkiV3JAaqRNGJHkmr+TN0c6L8+58zFqXnHzmgPyB8/kDLtCQqQ==</latexit>

Im

<latexit sha1_base64="vr2yagdi+rHoGzDD0iOBoPfJtVs=">AAACDnicbVC7TsMwFHXKq5RXgJHFoqpUlipBCDpWsDAwFIk+pCZUjuu0pk4c2Q5SFfoFLPwKCwMIsTKz8Tc4aQZoOdK9OjrnXtn3eBGjUlnWt1FYWl5ZXSuulzY2t7Z3zN29tuSxwKSFOeOi6yFJGA1JS1HFSDcSBAUeIx1vfJH6nXsiJOXhjZpExA3QMKQ+xUhpqW9WHI8OH67SXr1zeECGqJ/YdeuWT1PtCGZ+3yxbNSsDXCR2TsogR7NvfjkDjuOAhAozJGXPtiLlJkgoihmZlpxYkgjhMRqSnqYhCoh0k+ycKaxoZQB9LnSFCmbq740EBVJOAk9PBkiN5LyXiv95vVj5dTehYRQrEuLZQ37MoOIwzQYOqCBYsYkmCAuq/wrxCAmElU6wpEOw509eJO3jmn1as69Pyo3zPI4iOACHoApscAYa4BI0QQtg8AiewSt4M56MF+Pd+JiNFox8Zx/8gfH5A0S+m5w=</latexit>��L
�
j!180o

���

<latexit sha1_base64="F94bKGgYPhZkGb5lGmngjuZelDc=">AAACE3icbVC5SgRBEO3xdr1WDU0aF0ENlhkRNRFEEwMDBfeAnWWp6a0dW7t7hu4eYRn3H0z8FRMDRUxNzPwbe4/A60HB470qqupFqeDG+v6nNzY+MTk1PTNbmJtfWFwqLq9UTZJphhWWiETXIzAouMKK5VZgPdUIMhJYi25O+n7tFrXhibq03RSbEmLFO5yBdVKruB1KBJNpbIOKBdKzMOLx5jUNE4kxtPK7s7vDoNcXt1rFkl/2B6B/STAiJTLCeav4EbYTlklUlgkwphH4qW3moC1nAnuFMDOYAruBGBuOKpBomvngpx7dcEqbdhLtSlk6UL9P5CCN6crIdUqwV+a31xf/8xqZ7Rw0c67SzKJiw0WdTFCb0H5AtM01Miu6jgDT3N1K2RVoYNbFWHAhBL9f/kuqO+Vgrxxc7JaOjkdxzJA1sk42SUD2yRE5JeekQhi5J4/kmbx4D96T9+q9DVvHvNHMKvkB7/0LcVCd3w==</latexit>

]L
�
j!|L|=1

�

<latexit sha1_base64="INl0wmoB0B9YBu5V9sG2fj26G+Q=">AAAB83icbVBNS8NAEN3Ur1q/qh69BIvgqSQi6rHoxWMFWwtNKJvtpF262Sy7E7GE/g0vHhTx6p/x5r9x2+agrQ8GHu/N7M68SAlu0PO+ndLK6tr6RnmzsrW9s7tX3T9omzTTDFosFanuRNSA4BJayFFAR2mgSSTgIRrdTP2HR9CGp/IexwrChA4kjzmjaKUgQHjCXA3tC5NetebVvRncZeIXpEYKNHvVr6CfsiwBiUxQY7q+pzDMqUbOBEwqQWZAUTaiA+haKmkCJsxnO0/cE6v03TjVtiS6M/X3RE4TY8ZJZDsTikOz6E3F/7xuhvFVmHOpMgTJ5h/FmXAxdacBuH2ugaEYW0KZ5nZXlw2ppgxtTBUbgr948jJpn9X9i7p/d15rXBdxlMkROSanxCeXpEFuSZO0CCOKPJNX8uZkzovz7nzMW0tOMXNI/sD5/AG4z5Ii</latexit>

phase
<latexit sha1_base64="2UUaTjJfeLQSwXq9DwaDiPyGiqE=">AAAB9HicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAbymY7aZduNnF3Uiyhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIa3U785Am1ErB5wnIAfsb4SoeAMreR3EJ4wi5juCzXplspuxZ2BLhMvJ2WSo9YtfXV6MU8jUMglM6btuQn6GdMouIRJsZMaSBgfsj60LVUsAuNns6Mn9NQqPRrG2pZCOlN/T2QsMmYcBbYzYjgwi95U/M9rpxhe+5lQSYqg+HxRmEqKMZ0mQHtCA0c5toRxLeytlA+YZhxtTkUbgrf48jJpnFe8y4p3f1Gu3uRxFMgxOSFnxCNXpEruSI3UCSeP5Jm8kjdn5Lw4787HvHXFyWeOyB84nz+IGpKZ</latexit>

margin

<latexit sha1_base64="zSqv6Nf+TXilv7yzy+d4jEgEidA=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDAYhacKuiNoIwRRaWEQwD0iWMDuZTcbM7Cwzs0JY0tj4KzYWitj6D3b+jZNkQU08cOFwzr3ce48fMaq043xZmYXFpeWV7GpubX1jc8ve3qkrEUtMalgwIZs+UoTRkNQ01Yw0I0kQ9xlp+IPK2G/cE6moCG/1MCIeR72QBhQjbaSOvX9duINtwUkPFeE5LFxWij9Cx847JWcCOE/clORBimrH/mx3BY45CTVmSKmW60TaS5DUFDMyyrVjRSKEB6hHWoaGiBPlJZMvRvDQKF0YCGkq1HCi/p5IEFdqyH3TyZHuq1lvLP7ntWIdnHkJDaNYkxBPFwUxg1rAcSSwSyXBmg0NQVhScyvEfSQR1ia4nAnBnX15ntSPSu5Jyb05zpcv0jiyYA8cgAJwwSkogytQBTWAwQN4Ai/g1Xq0nq03633amrHSmV3wB9bHN1Zale0=</latexit>

L(j!) = (GC)(j!)

-1

<latexit sha1_base64="oDddi44xtPe59OLKwF2puYSIHDE=">AAAB8HicbVBNS8NAEN34WetX1aOXYBE8lUREPRa96K2C/ZA2lM120i7d3YTdiVhCf4UXD4p49ed489+4bXPQ1gcDj/dmmJkXJoIb9LxvZ2l5ZXVtvbBR3Nza3tkt7e03TJxqBnUWi1i3QmpAcAV15CiglWigMhTQDIfXE7/5CNrwWN3jKIFA0r7iEWcUrfTQQXjC7FaOu6WyV/GmcBeJn5MyyVHrlr46vZilEhQyQY1p+16CQUY1ciZgXOykBhLKhrQPbUsVlWCCbHrw2D22Ss+NYm1LoTtVf09kVBozkqHtlBQHZt6biP957RSjyyDjKkkRFJstilLhYuxOvnd7XANDMbKEMs3trS4bUE0Z2oyKNgR//uVF0jit+OcV/+6sXL3K4yiQQ3JETohPLkiV3JAaqRNGJHkmr+TN0c6L8+58zFqXnHzmgPyB8/kDLtCQqQ==</latexit>

Im

<latexit sha1_base64="HncpTNfcdUn3uYya98I3GGpDNYc=">AAAB8HicbVBNS8NAEN34WetX1aOXYBE8lUREPRa9eKxiP6QNZbOdtEt3N2F3IpbQX+HFgyJe/Tne/Ddu2xy09cHA470ZZuaFieAGPe/bWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQZ3FItatkBoQXEEdOQpoJRqoDAU0w+H1xG8+gjY8Vvc4SiCQtK94xBlFKz10EJ4wu4Nxt1T2Kt4U7iLxc1ImOWrd0lenF7NUgkImqDFt30swyKhGzgSMi53UQELZkPahbamiEkyQTQ8eu8dW6blRrG0pdKfq74mMSmNGMrSdkuLAzHsT8T+vnWJ0GWRcJSmCYrNFUSpcjN3J926Pa2AoRpZQprm91WUDqilDm1HRhuDPv7xIGqcV/7zi356Vq1d5HAVySI7ICfHJBamSG1IjdcKIJM/klbw52nlx3p2PWeuSk88ckD9wPn8AMF6Qqg==</latexit>

Re
Sensitivity

Complementary 
Sensitivity

<latexit sha1_base64="NN7LndHn6xlfAE9kdjGpq/JoYRM=">AAAB+HicbVDLSgNBEOyNrxgfWfXoZTAIETHsiqgXIZiDeotoHpCsYXYymwyZfTAzK8QlX+LFgyJe/RRv/o2TZA+aWNBQVHXT3eVGnEllWd9GZmFxaXklu5pbW9/YzJtb23UZxoLQGgl5KJoulpSzgNYUU5w2I0Gx73LacAeVsd94pEKyMLhXw4g6Pu4FzGMEKy11zPwdukDFm8OrysFDcmSPOmbBKlkToHlip6QAKaod86vdDUns00ARjqVs2VaknAQLxQino1w7ljTCZIB7tKVpgH0qnWRy+Ajta6WLvFDoChSaqL8nEuxLOfRd3elj1Zez3lj8z2vFyjt3EhZEsaIBmS7yYo5UiMYpoC4TlCg+1AQTwfStiPSxwETprHI6BHv25XlSPy7ZpyX79qRQvkzjyMIu7EERbDiDMlxDFWpAIIZneIU348l4Md6Nj2lrxkhnduAPjM8fkxuRGg==</latexit>

S = (I +GC)�1

<latexit sha1_base64="D5qLAQTbF3OtP3jCgDaaA2JsBTo=">AAAB+nicbVDLSgNBEOyNrxhfGz16GQxCRAy7IupFCOYQvUXIC5I1zE4myZDZBzOzSljzKV48KOLVL/Hm3zhJ9qCJBQ1FVTfdXW7ImVSW9W2klpZXVtfS65mNza3tHTO7W5dBJAitkYAHouliSTnzaU0xxWkzFBR7LqcNd1ia+I0HKiQL/KoahdTxcN9nPUaw0lLHzFbRFcrfHpdLR/fxiT0ulzpmzipYU6BFYickBwkqHfOr3Q1I5FFfEY6lbNlWqJwYC8UIp+NMO5I0xGSI+7SlqY89Kp14evoYHWqli3qB0OUrNFV/T8TYk3LkubrTw2og572J+J/XilTv0omZH0aK+mS2qBdxpAI0yQF1maBE8ZEmmAimb0VkgAUmSqeV0SHY8y8vkvppwT4v2HdnueJ1Ekca9uEA8mDDBRThBipQAwKP8Ayv8GY8GS/Gu/Exa00Zycwe/IHx+QO4E5G5</latexit>

T = (I +GC)�1GC

<latexit sha1_base64="syY3oCAif3PL0akRpoLFvFiuzOs=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBAEIeyKqBch6EVvEfOCZAmzk0kyZHZ2mekVwpKP8OJBEa9+jzf/xkmyB00saCiquunuCmIpDLrut7O0vLK6tp7byG9ube/sFvb26yZKNOM1FslINwNquBSK11Cg5M1YcxoGkjeC4e3EbzxxbUSkqjiKuR/SvhI9wShaqfF4WiXX5L5TKLoldwqySLyMFCFDpVP4ancjloRcIZPUmJbnxuinVKNgko/z7cTwmLIh7fOWpYqG3Pjp9NwxObZKl/QibUshmaq/J1IaGjMKA9sZUhyYeW8i/ue1Euxd+alQcYJcsdmiXiIJRmTyO+kKzRnKkSWUaWFvJWxANWVoE8rbELz5lxdJ/azkXZS8h/Ni+SaLIweHcAQn4MEllOEOKlADBkN4hld4c2LnxXl3PmatS042cwB/4Hz+AH9njl4=</latexit>

S + T = I
… fundamental


limitation

Gain Margin 

Phase Margin 

<latexit sha1_base64="m9vb4jTS0rvBWG+cRrwWmgvza+U=">AAACGHicbVC7TsMwFHXKq5RXgJHFokIqS0kQgo4VLAwMRaIPqQmV4zqtqRNHtoNUhXwGC7/CwgBCrN34G5w2A7Qc6V4dnXOv7Hu8iFGpLOvbKCwtr6yuFddLG5tb2zvm7l5L8lhg0sSccdHxkCSMhqSpqGKkEwmCAo+Rtje6yvz2IxGS8vBOjSPiBmgQUp9ipLTUM08cXyCc2GnieHTwdJP1yoPDAzJAvcSuWfc8zbRjOPXTnlm2qtYUcJHYOSmDHI2eOXH6HMcBCRVmSMqubUXKTZBQFDOSlpxYkgjhERqQrqYhCoh0k+lhKTzSSh/6XOgKFZyqvzcSFEg5Djw9GSA1lPNeJv7ndWPl19yEhlGsSIhnD/kxg4rDLCXYp4JgxcaaICyo/ivEQ6STUjrLkg7Bnj95kbROq/Z51b49K9cv8ziK4AAcggqwwQWog2vQAE2AwTN4Be/gw3gx3oxP42s2WjDynX3wB8bkB5UaoBk=</latexit>

1��L
�
j!180o

���

<latexit sha1_base64="QfQYYSBxm2IItg59KC/EnF3RLzo=">AAACGXicbVA9SwNBEN3z2/gVtbRZDIIWhjsRtRFEGwsLBRMDuRDmNpPL6u7esbsnhDN/w8a/YmOhiKVW/hs3MYVGHww83pthZl6UCm6s7396Y+MTk1PTM7OFufmFxaXi8krVJJlmWGGJSHQtAoOCK6xYbgXWUo0gI4FX0c1J37+6RW14oi5tN8WGhFjxNmdgndQs+sGBT7dpKBFMprEFKhZIz8KIx5vXNEwkxtDM787uDoNeX9xqFkt+2R+A/iXBkJTIEOfN4nvYSlgmUVkmwJh64Ke2kYO2nAnsFcLMYArsBmKsO6pAomnkg896dMMpLdpOtCtl6UD9OZGDNKYrI9cpwXbMqNcX//PqmW0fNHKu0syiYt+L2pmgNqH9mGiLa2RWdB0Bprm7lbIOaGDWhVlwIQSjL/8l1Z1ysFcOLnZLR8fDOGbIGlknmyQg++SInJJzUiGM3JNH8kxevAfvyXv13r5bx7zhzCr5Be/jCwx/nyE=</latexit>

180� ]L
�
j!|L|=1

�

Stability Margin
<latexit sha1_base64="FX6t43mjelDqYzBJiVt8VUtkKPA=">AAACCXicbZDLSsNAFIZPvNZ6i7p0M1gEQSiJiLoRil3owkUFe4E2lMl00g6dTMLMRCixWze+ihsXirj1Ddz5Nk7bCNr6w8DHf87hzPn9mDOlHefLmptfWFxazq3kV9fWNzbtre2aihJJaJVEPJINHyvKmaBVzTSnjVhSHPqc1v1+eVSv31GpWCRu9SCmXoi7ggWMYG2sto1aPuveu4fXE0DnP8ZleUJtu+AUnbHQLLgZFCBTpW1/tjoRSUIqNOFYqabrxNpLsdSMcDrMtxJFY0z6uEubBgUOqfLS8SVDtG+cDgoiaZ7QaOz+nkhxqNQg9E1niHVPTddG5n+1ZqKDMy9lIk40FWSyKEg40hEaxYI6TFKi+cAAJpKZvyLSwxITbcLLmxDc6ZNnoXZUdE+K7s1xoXSRxZGDXdiDA3DhFEpwBRWoAoEHeIIXeLUerWfrzXqftM5Z2cwO/JH18Q2gbZhk</latexit>��1 + L

�� =
��1 +GC

��

<latexit sha1_base64="rhWIMj5U/I02I62f3lsTpsiaIMk=">AAAB+3icbVBNS8NAEJ3Ur1q/aj16WSxCRVoSEfUiFHvQYwX7AW0om822XbrZhN2NGEr/ihcPinj1j3jz37htc9DWBwOP92aYmedFnClt299WZmV1bX0ju5nb2t7Z3cvvF5oqjCWhDRLyULY9rChngjY005y2I0lx4HHa8ka1qd96pFKxUDzoJKJugAeC9RnB2ki9fCFB1+i2hkqynJTFCTpFfi9ftCv2DGiZOCkpQop6L//V9UMSB1RowrFSHceOtDvGUjPC6STXjRWNMBnhAe0YKnBAlTue3T5Bx0bxUT+UpoRGM/X3xBgHSiWBZzoDrIdq0ZuK/3mdWPev3DETUaypIPNF/ZgjHaJpEMhnkhLNE0MwkczcisgQS0y0iStnQnAWX14mzbOKc1Fx7s+L1Zs0jiwcwhGUwIFLqMId1KEBBJ7gGV7hzZpYL9a79TFvzVjpzAH8gfX5AwPrkdg=</latexit>

y = GC(r � y � n) + d

<latexit sha1_base64="wnrovYvfBA0Bb4qwbUUTyk9R3Oo=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4sSQi6kUoevFYwX5AG8pmO22XbjZxdyOE0D/hxYMiXv073vw3btsctPXBwOO9GWbmBbHg2rjut7O0vLK6tl7YKG5ube/slvb2GzpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3U785hMqzSP5YNIY/ZAOJO9zRo2VWkiuiTpNSbdUdivuFGSReDkpQ45at/TV6UUsCVEaJqjWbc+NjZ9RZTgTOC52Eo0xZSM6wLalkoao/Wx675gcW6VH+pGyJQ2Zqr8nMhpqnYaB7QypGep5byL+57UT07/yMy7jxKBks0X9RBATkcnzpMcVMiNSSyhT3N5K2JAqyoyNqGhD8OZfXiSNs4p3UfHuz8vVmzyOAhzCEZyAB5dQhTuoQR0YCHiGV3hzHp0X5935mLUuOfnMAfyB8/kDa7iO6g==</latexit>e = r � y
<latexit sha1_base64="WUbhcoyqwCCBTRCf1kQMZtjrZh4="></latexit>

e = r � y = (I +GC)�1

| {z }
S

r + (I +GC)�1GC| {z }
T

n� (I +GC)�1

| {z }
S

d

<latexit sha1_base64="UYt3Pod39ngMoNbvqfxt6cqqjBg="></latexit>

y = (I +GC)�1GC| {z }
T

(r � n) + (I +GC)�1

| {z }
S

d <latexit sha1_base64="sbeOLujs5NYentWsYW7xTGsnET0=">AAACI3icbZDLSsNAFIYn9VbrLerSzWARKkJJRFQEoejGhYuK9gJNKJPpJB07uTAzEUrMu7jxVdy4UIobF76L0zSgtv4w8POdczhzfidiVEjD+NQKc/MLi0vF5dLK6tr6hr651RRhzDFp4JCFvO0gQRgNSENSyUg74gT5DiMtZ3A5rrceCBc0DO7kMCK2j7yAuhQjqVBXP7Mc6j3eVu6hFfrEQ/swA/AcWi5HODHTJAPmwfVPT0bSrl42qkYmOGvM3JRBrnpXH1m9EMc+CSRmSIiOaUTSThCXFDOSlqxYkAjhAfJIR9kA+UTYSXZjCvcU6UE35OoFEmb090SCfCGGvqM6fST7Yro2hv/VOrF0T+2EBlEsSYAni9yYQRnCcWCwRznBkg2VQZhT9VeI+0hlI1WsJRWCOX3yrGkeVs3jqnlzVK5d5HEUwQ7YBRVgghNQA1egDhoAgyfwAt7Au/asvWoj7WPSWtDymW3wR9rXNwejo04=</latexit>��S(j!)
�� = 1��1 + L(j!)

��

<latexit sha1_base64="0Qp8WFRued+ggq46Y3GmGzgUZFY="></latexit>�
I + L

��1
=

1

det
�
I + L

�
| {z }

char poly

Adj
�
I + L

�<latexit sha1_base64="TEDaNdECjKibrZ8NVpkX6RZCQKw=">AAACBHicbVDLSgMxFM3UV62vUZfdBIsgCGUiom6EohsXLiraB3SGkkkzbWgmMyQZoYyzcOOvuHGhiFs/wp1/YzrtQlsPXO7hnHtJ7vFjzpR2nG+rsLC4tLxSXC2trW9sbtnbO00VJZLQBol4JNs+VpQzQRuaaU7bsaQ49Dlt+cPLsd+6p1KxSNzpUUy9EPcFCxjB2khdu3wLz6EbSExSlKWuz/oP6PA671nXrjhVJwecJ2hKKmCKetf+cnsRSUIqNOFYqQ5yYu2lWGpGOM1KbqJojMkQ92nHUIFDqrw0PyKD+0bpwSCSpoSGufp7I8WhUqPQN5Mh1gM1643F/7xOooMzL2UiTjQVZPJQkHCoIzhOBPaYpETzkSGYSGb+CskAm0S0ya1kQkCzJ8+T5lEVnVTRzXGldjGNowjKYA8cAAROQQ1cgTpoAAIewTN4BW/Wk/VivVsfk9GCNd3ZBX9gff4AgaGXZA==</latexit>

S =
1��1 + L

��

<latexit sha1_base64="dmuCbQi1i93HdGlEm0vOeipY6oQ=">AAACDHicbVC9TsMwGHTKXyl/BUYWiwqpLFWCEDBWsDAWQX+kJqoc10lNbSeyHUQV+gAsvAoLAwix8gBsvA1ukwFaTrJ0vrtP9nd+zKjStv1tFRYWl5ZXiqultfWNza3y9k5LRYnEpIkjFsmOjxRhVJCmppqRTiwJ4j4jbX94MfHbd0QqGokbPYqJx1EoaEAx0kbqlSsuR/c9N+IkRND1afhwXb2F2f0wE6BJ2TV7CjhPnJxUQI5Gr/zl9iOccCI0ZkiprmPH2kuR1BQzMi65iSIxwkMUkq6hAnGivHS6zBgeGKUPg0iaIzScqr8nUsSVGnHfJDnSAzXrTcT/vG6igzMvpSJONBE4eyhIGNQRnDQD+1QSrNnIEIQlNX+FeIAkwtr0VzIlOLMrz5PWUc05qTlXx5X6eV5HEeyBfVAFDjgFdXAJGqAJMHgEz+AVvFlP1ov1bn1k0YKVz+yCP7A+fwBJipp8</latexit>

max
!

��S(j!)
��

<latexit sha1_base64="gOhfs16H5HsTlNvhUl/QEHoLivY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYhA8hV0R9Rj04jGCeUCyhNlJbzJmHsvMrBBC/sGLB0W8+j/e/BsnyR40saChqOqmuytOOTM2CL69ldW19Y3NwlZxe2d3b790cNgwKtMU61RxpVsxMciZxLpllmMr1UhEzLEZD2+nfvMJtWFKPthRipEgfckSRol1UqOjBPZJt1QOKsEM/jIJc1KGHLVu6avTUzQTKC3lxJh2GKQ2GhNtGeU4KXYygymhQ9LHtqOSCDTReHbtxD91Ss9PlHYlrT9Tf0+MiTBmJGLXKYgdmEVvKv7ntTObXEdjJtPMoqTzRUnGfav86et+j2mklo8cIVQzd6tPB0QTal1ARRdCuPjyMmmcV8LLSnh/Ua7e5HEU4BhO4AxCuIIq3EEN6kDhEZ7hFd485b14797HvHXFy2eO4A+8zx+SKY8h</latexit>!
<latexit sha1_base64="1vR6UjuQPRJ8qb7fMANHxTb3tgo=">AAAB83icbVBNSwMxEM3Wr1q/qh69BItQL2VXRD0WvXisaD+gu5RsOtvGJpslyQql7d/w4kERr/4Zb/4b03YP2vpg4PHeDDPzwoQzbVz328mtrK6tb+Q3C1vbO7t7xf2DhpapolCnkkvVCokGzmKoG2Y4tBIFRIQcmuHgZuo3n0BpJuMHM0wgEKQXs4hRYqzkj+/Lj74U0COn406x5FbcGfAy8TJSQhlqneKX35U0FRAbyonWbc9NTDAiyjDKYVLwUw0JoQPSg7alMRGgg9Hs5gk+sUoXR1LZig2eqb8nRkRoPRSh7RTE9PWiNxX/89qpia6CEYuT1EBM54uilGMj8TQA3GUKqOFDSwhVzN6KaZ8oQo2NqWBD8BZfXiaNs4p3UfHuzkvV6yyOPDpCx6iMPHSJqugW1VAdUZSgZ/SK3pzUeXHenY95a87JZg7RHzifP5NskWM=</latexit>

|S(j!)| <latexit sha1_base64="nj3XqTzprASFsxfegmr0WWJLFo4=">AAAB83icbVDLSgNBEJyNrxhfUY9eFoMQL2FXRD0GvXiMkBdklzA76U3GzGOZmRVCkt/w4kERr/6MN//GSbIHTSxoKKq66e6KEka18bxvJ7e2vrG5ld8u7Ozu7R8UD4+aWqaKQINIJlU7whoYFdAw1DBoJwowjxi0ouHdzG89gdJUiroZJRBy3Bc0pgQbKwWTevkxkBz6+HzSLZa8ijeHu0r8jJRQhlq3+BX0JEk5CEMY1rrje4kJx1gZShhMC0GqIcFkiPvQsVRgDjocz2+eumdW6bmxVLaEcefq74kx5lqPeGQ7OTYDvezNxP+8Tmrim3BMRZIaEGSxKE6Za6Q7C8DtUQXEsJElmChqb3XJACtMjI2pYEPwl19eJc2Lin9V8R8uS9XbLI48OkGnqIx8dI2q6B7VUAMRlKBn9IrenNR5cd6dj0VrzslmjtEfOJ8/lPqRZA==</latexit>

|T (j!)|

Bandwidth

<latexit sha1_base64="CQlPXgoFrM7Xet2OtjAKp+2XZkA=">AAAB8HicbVBNS8NAEJ34WetX1aOXYBE8lUREPZZ68VjBfkgbymazbZfubsLuRCyhv8KLB0W8+nO8+W/ctjlo64OBx3szzMwLE8ENet63s7K6tr6xWdgqbu/s7u2XDg6bJk41ZQ0ai1i3Q2KY4Io1kKNg7UQzIkPBWuHoZuq3Hpk2PFb3OE5YIMlA8T6nBK300EX2hFlUm/RKZa/izeAuEz8nZchR75W+ulFMU8kUUkGM6fhegkFGNHIq2KTYTQ1LCB2RAetYqohkJshmB0/cU6tEbj/WthS6M/X3REakMWMZ2k5JcGgWvan4n9dJsX8dZFwlKTJF54v6qXAxdqffuxHXjKIYW0Ko5vZWlw6JJhRtRkUbgr/48jJpnlf8y4p/d1Gu1vI4CnAMJ3AGPlxBFW6hDg2gIOEZXuHN0c6L8+58zFtXnHzmCP7A+fwBFpuQmQ==</latexit>

dB

disturbance 
rejection


(low frequency)
noise rejection


(high frequency)



SISO Design - Final Value Theorem

<latexit sha1_base64="XANJ/xCNU5B47CSr42JJTQ6YAkI=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY9KDHCvYD2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPpppTH2BR5KFjGCTSXdVfT4oV9yaOwdaJV5OKpCjOSh/9YcRSQSVhnCsdc9zY+OnWBlGOJ2V+ommMSYTPKI9SyUWVPvp/NYZOrPKEIWRsiUNmqu/J1IstJ6KwHYKbMZ62cvE/7xeYsJrP2UyTgyVZLEoTDgyEcoeR0OmKDF8agkmitlbERljhYmx8ZRsCN7yy6ukfVHzLmveQ73SuMnjKMIJnEIVPLiCBtxDE1pAYAzP8ApvjnBenHfnY9FacPKZY/gD5/MHN2WNsw==</latexit>

G(s)
<latexit sha1_base64="9QyqbZlsOFamTwyHLTLpLgBOwPg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY7MVjBfsB7VKyabYNTbJLkhXK0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G02bmd5+o0iySj2YWU1/gsWQhI9hkUrOqL4fliltzF0DrxMtJBXK0huWvwSgiiaDSEI617ntubPwUK8MIp/PSINE0xmSKx7RvqcSCaj9d3DpHF1YZoTBStqRBC/X3RIqF1jMR2E6BzUSvepn4n9dPTHjrp0zGiaGSLBeFCUcmQtnjaMQUJYbPLMFEMXsrIhOsMDE2npINwVt9eZ10rmredc17qFcad3kcRTiDc6iCBzfQgHtoQRsITOAZXuHNEc6L8+58LFsLTj5zCn/gfP4AMUmNrw==</latexit>

C(s)

<latexit sha1_base64="Kf9mXI33HZBwgZP3GwzBDcRuRwY=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFC6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C73u09UaRbJR5PG1Bd4LFnICDa5lNb1+bBacxvuHGiVeAWpQYHWsPo1GEUkEVQawrHWfc+NjZ9hZRjhdFYZJJrGmEzxmPYtlVhQ7WfzW2fozCojFEbKljRorv6eyLDQOhWB7RTYTPSyl4v/ef3EhDd+xmScGCrJYlGYcGQilD+ORkxRYnhqCSaK2VsRmWCFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHABJ7hFd4c4bw4787HorXkFDPH8AfO5w+Dw43l</latexit>

y(s)

<latexit sha1_base64="bPGUI7uTOwawc40lrKHHT4O49FM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbNqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo5TRWibxDxWvQBrypmkbcMMp71EUSwCTrvB5C73u09UaRbLRzNNqC/wSLKIEWxyKazr82G15jbcOdAq8QpSgwKtYfVrEMYkFVQawrHWfc9NjJ9hZRjhdFYZpJommEzwiPYtlVhQ7WfzW2fozCohimJlSxo0V39PZFhoPRWB7RTYjPWyl4v/ef3URDd+xmSSGirJYlGUcmRilD+OQqYoMXxqCSaK2VsRGWOFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHAGJ7hFd4c4bw4787HorXkFDPH8AfO5w9jsI3Q</latexit>

d(s)

<latexit sha1_base64="KTcTtUnmZcm/a2cj2dg6AHoG/wY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4sSQi6rHoxWML9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxUP++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasIbP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSvKh4VxWvflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPdoWMtw==</latexit>�

<latexit sha1_base64="o1aIZT27tCW4nd0bTkFWvq6VF04=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZTtqlu0nY3Qil9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBY+wabgR2EkUUhkIbAfju8xvP6HSPI4ezSRBX9JhxEPOqMkkrOrzfrni1tw5yCrxclKBHI1++as3iFkqMTJMUK27npsYf0qV4UzgrNRLNSaUjekQu5ZGVKL2p/NbZ+TMKgMSxspWZMhc/T0xpVLriQxsp6RmpJe9TPzP66YmvPGnPEpSgxFbLApTQUxMssfJgCtkRkwsoUxxeythI6ooMzaekg3BW355lbQuat5VzXu4rNRv8ziKcAKnUAUPrqEO99CAJjAYwTO8wpsjnRfn3flYtBacfOYY/sD5/AFlN43R</latexit>

e(s)
<latexit sha1_base64="OJtlB+ycfgHnWjCz9eBJgG7+VxQ=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwyKanr82G15jbcHGiVeAWpQYHWsPo1GEUkEVQawrHWfc+NjZ9iZRjhdF4ZJJrGmEzxmPYtlVhQ7af5rXN0ZpURCiNlSxqUq78nUiy0nonAdgpsJnrZy8T/vH5iwhs/ZTJODJVksShMODIRyh5HI6YoMXxmCSaK2VsRmWCFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHABJ7hFd4c4bw4787HorXkFDPH8AfO5w99p43h</latexit>

u(s)
<latexit sha1_base64="/kEOhEpO5xRMVaqaWI6VVUflB6U=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwySdX1+bBacxtuDrRKvILUoEBrWP0ajCKSCCoN4VjrvufGxk+xMoxwOq8MEk1jTKZ4TPuWSiyo9tP81jk6s8oIhZGyJQ3K1d8TKRZaz0RgOwU2E73sZeJ/Xj8x4Y2fMhknhkqyWBQmHJkIZY+jEVOUGD6zBBPF7K2ITLDCxNh4KjYEb/nlVdK5aHhXDe/hsta8LeIowwmcQh08uIYm3EML2kBgAs/wCm+OcF6cd+dj0Vpyiplj+APn8wd5Eo3e</latexit>

r(s)

<latexit sha1_base64="do7WY/vNWpTt5pzK60ma8NppWmo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwySdb1+bBacxtuDrRKvILUoEBrWP0ajCKSCCoN4VjrvufGxk+xMoxwOq8MEk1jTKZ4TPuWSiyo9tP81jk6s8oIhZGyJQ3K1d8TKRZaz0RgOwU2E73sZeJ/Xj8x4Y2fMhknhkqyWBQmHJkIZY+jEVOUGD6zBBPF7K2ITLDCxNh4KjYEb/nlVdK5aHhXDe/hsta8LeIowwmcQh08uIYm3EML2kBgAs/wCm+OcF6cd+dj0Vpyiplj+APn8wdy9o3a</latexit>

n(s)

<latexit sha1_base64="rhWIMj5U/I02I62f3lsTpsiaIMk=">AAAB+3icbVBNS8NAEJ3Ur1q/aj16WSxCRVoSEfUiFHvQYwX7AW0om822XbrZhN2NGEr/ihcPinj1j3jz37htc9DWBwOP92aYmedFnClt299WZmV1bX0ju5nb2t7Z3cvvF5oqjCWhDRLyULY9rChngjY005y2I0lx4HHa8ka1qd96pFKxUDzoJKJugAeC9RnB2ki9fCFB1+i2hkqynJTFCTpFfi9ftCv2DGiZOCkpQop6L//V9UMSB1RowrFSHceOtDvGUjPC6STXjRWNMBnhAe0YKnBAlTue3T5Bx0bxUT+UpoRGM/X3xBgHSiWBZzoDrIdq0ZuK/3mdWPev3DETUaypIPNF/ZgjHaJpEMhnkhLNE0MwkczcisgQS0y0iStnQnAWX14mzbOKc1Fx7s+L1Zs0jiwcwhGUwIFLqMId1KEBBJ7gGV7hzZpYL9a79TFvzVjpzAH8gfX5AwPrkdg=</latexit>

y = GC(r � y � n) + d

<latexit sha1_base64="wnrovYvfBA0Bb4qwbUUTyk9R3Oo=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4sSQi6kUoevFYwX5AG8pmO22XbjZxdyOE0D/hxYMiXv073vw3btsctPXBwOO9GWbmBbHg2rjut7O0vLK6tl7YKG5ube/slvb2GzpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3U785hMqzSP5YNIY/ZAOJO9zRo2VWkiuiTpNSbdUdivuFGSReDkpQ45at/TV6UUsCVEaJqjWbc+NjZ9RZTgTOC52Eo0xZSM6wLalkoao/Wx675gcW6VH+pGyJQ2Zqr8nMhpqnYaB7QypGep5byL+57UT07/yMy7jxKBks0X9RBATkcnzpMcVMiNSSyhT3N5K2JAqyoyNqGhD8OZfXiSNs4p3UfHuz8vVmzyOAhzCEZyAB5dQhTuoQR0YCHiGV3hzHp0X5935mLUuOfnMAfyB8/kDa7iO6g==</latexit>e = r � y
<latexit sha1_base64="WUbhcoyqwCCBTRCf1kQMZtjrZh4="></latexit>

e = r � y = (I +GC)�1

| {z }
S

r + (I +GC)�1GC| {z }
T

n� (I +GC)�1

| {z }
S

d

Sensitivity

Complementary 
Sensitivity

<latexit sha1_base64="NN7LndHn6xlfAE9kdjGpq/JoYRM=">AAAB+HicbVDLSgNBEOyNrxgfWfXoZTAIETHsiqgXIZiDeotoHpCsYXYymwyZfTAzK8QlX+LFgyJe/RRv/o2TZA+aWNBQVHXT3eVGnEllWd9GZmFxaXklu5pbW9/YzJtb23UZxoLQGgl5KJoulpSzgNYUU5w2I0Gx73LacAeVsd94pEKyMLhXw4g6Pu4FzGMEKy11zPwdukDFm8OrysFDcmSPOmbBKlkToHlip6QAKaod86vdDUns00ARjqVs2VaknAQLxQino1w7ljTCZIB7tKVpgH0qnWRy+Ajta6WLvFDoChSaqL8nEuxLOfRd3elj1Zez3lj8z2vFyjt3EhZEsaIBmS7yYo5UiMYpoC4TlCg+1AQTwfStiPSxwETprHI6BHv25XlSPy7ZpyX79qRQvkzjyMIu7EERbDiDMlxDFWpAIIZneIU348l4Md6Nj2lrxkhnduAPjM8fkxuRGg==</latexit>

S = (I +GC)�1

<latexit sha1_base64="D5qLAQTbF3OtP3jCgDaaA2JsBTo=">AAAB+nicbVDLSgNBEOyNrxhfGz16GQxCRAy7IupFCOYQvUXIC5I1zE4myZDZBzOzSljzKV48KOLVL/Hm3zhJ9qCJBQ1FVTfdXW7ImVSW9W2klpZXVtfS65mNza3tHTO7W5dBJAitkYAHouliSTnzaU0xxWkzFBR7LqcNd1ia+I0HKiQL/KoahdTxcN9nPUaw0lLHzFbRFcrfHpdLR/fxiT0ulzpmzipYU6BFYickBwkqHfOr3Q1I5FFfEY6lbNlWqJwYC8UIp+NMO5I0xGSI+7SlqY89Kp14evoYHWqli3qB0OUrNFV/T8TYk3LkubrTw2og572J+J/XilTv0omZH0aK+mS2qBdxpAI0yQF1maBE8ZEmmAimb0VkgAUmSqeV0SHY8y8vkvppwT4v2HdnueJ1Ekca9uEA8mDDBRThBipQAwKP8Ayv8GY8GS/Gu/Exa00Zycwe/IHx+QO4E5G5</latexit>

T = (I +GC)�1GC

<latexit sha1_base64="syY3oCAif3PL0akRpoLFvFiuzOs=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBAEIeyKqBch6EVvEfOCZAmzk0kyZHZ2mekVwpKP8OJBEa9+jzf/xkmyB00saCiquunuCmIpDLrut7O0vLK6tp7byG9ube/sFvb26yZKNOM1FslINwNquBSK11Cg5M1YcxoGkjeC4e3EbzxxbUSkqjiKuR/SvhI9wShaqfF4WiXX5L5TKLoldwqySLyMFCFDpVP4ancjloRcIZPUmJbnxuinVKNgko/z7cTwmLIh7fOWpYqG3Pjp9NwxObZKl/QibUshmaq/J1IaGjMKA9sZUhyYeW8i/ue1Euxd+alQcYJcsdmiXiIJRmTyO+kKzRnKkSWUaWFvJWxANWVoE8rbELz5lxdJ/azkXZS8h/Ni+SaLIweHcAQn4MEllOEOKlADBkN4hld4c2LnxXl3PmatS042cwB/4Hz+AH9njl4=</latexit>

S + T = I… fundamental

limitation

<latexit sha1_base64="UYt3Pod39ngMoNbvqfxt6cqqjBg="></latexit>

y = (I +GC)�1GC| {z }
T

(r � n) + (I +GC)�1

| {z }
S

d

<latexit sha1_base64="zSqv6Nf+TXilv7yzy+d4jEgEidA=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDAYhacKuiNoIwRRaWEQwD0iWMDuZTcbM7Cwzs0JY0tj4KzYWitj6D3b+jZNkQU08cOFwzr3ce48fMaq043xZmYXFpeWV7GpubX1jc8ve3qkrEUtMalgwIZs+UoTRkNQ01Yw0I0kQ9xlp+IPK2G/cE6moCG/1MCIeR72QBhQjbaSOvX9duINtwUkPFeE5LFxWij9Cx847JWcCOE/clORBimrH/mx3BY45CTVmSKmW60TaS5DUFDMyyrVjRSKEB6hHWoaGiBPlJZMvRvDQKF0YCGkq1HCi/p5IEFdqyH3TyZHuq1lvLP7ntWIdnHkJDaNYkxBPFwUxg1rAcSSwSyXBmg0NQVhScyvEfSQR1ia4nAnBnX15ntSPSu5Jyb05zpcv0jiyYA8cgAJwwSkogytQBTWAwQN4Ai/g1Xq0nq03633amrHSmV3wB9bHN1Zale0=</latexit>

L(j!) = (GC)(j!)

-1

<latexit sha1_base64="gOhfs16H5HsTlNvhUl/QEHoLivY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYhA8hV0R9Rj04jGCeUCyhNlJbzJmHsvMrBBC/sGLB0W8+j/e/BsnyR40saChqOqmuytOOTM2CL69ldW19Y3NwlZxe2d3b790cNgwKtMU61RxpVsxMciZxLpllmMr1UhEzLEZD2+nfvMJtWFKPthRipEgfckSRol1UqOjBPZJt1QOKsEM/jIJc1KGHLVu6avTUzQTKC3lxJh2GKQ2GhNtGeU4KXYygymhQ9LHtqOSCDTReHbtxD91Ss9PlHYlrT9Tf0+MiTBmJGLXKYgdmEVvKv7ntTObXEdjJtPMoqTzRUnGfav86et+j2mklo8cIVQzd6tPB0QTal1ARRdCuPjyMmmcV8LLSnh/Ua7e5HEU4BhO4AxCuIIq3EEN6kDhEZ7hFd485b14797HvHXFy2eO4A+8zx+SKY8h</latexit>!
<latexit sha1_base64="1vR6UjuQPRJ8qb7fMANHxTb3tgo=">AAAB83icbVBNSwMxEM3Wr1q/qh69BItQL2VXRD0WvXisaD+gu5RsOtvGJpslyQql7d/w4kERr/4Zb/4b03YP2vpg4PHeDDPzwoQzbVz328mtrK6tb+Q3C1vbO7t7xf2DhpapolCnkkvVCokGzmKoG2Y4tBIFRIQcmuHgZuo3n0BpJuMHM0wgEKQXs4hRYqzkj+/Lj74U0COn406x5FbcGfAy8TJSQhlqneKX35U0FRAbyonWbc9NTDAiyjDKYVLwUw0JoQPSg7alMRGgg9Hs5gk+sUoXR1LZig2eqb8nRkRoPRSh7RTE9PWiNxX/89qpia6CEYuT1EBM54uilGMj8TQA3GUKqOFDSwhVzN6KaZ8oQo2NqWBD8BZfXiaNs4p3UfHuzkvV6yyOPDpCx6iMPHSJqugW1VAdUZSgZ/SK3pzUeXHenY95a87JZg7RHzifP5NskWM=</latexit>

|S(j!)| <latexit sha1_base64="nj3XqTzprASFsxfegmr0WWJLFo4=">AAAB83icbVDLSgNBEJyNrxhfUY9eFoMQL2FXRD0GvXiMkBdklzA76U3GzGOZmRVCkt/w4kERr/6MN//GSbIHTSxoKKq66e6KEka18bxvJ7e2vrG5ld8u7Ozu7R8UD4+aWqaKQINIJlU7whoYFdAw1DBoJwowjxi0ouHdzG89gdJUiroZJRBy3Bc0pgQbKwWTevkxkBz6+HzSLZa8ijeHu0r8jJRQhlq3+BX0JEk5CEMY1rrje4kJx1gZShhMC0GqIcFkiPvQsVRgDjocz2+eumdW6bmxVLaEcefq74kx5lqPeGQ7OTYDvezNxP+8Tmrim3BMRZIaEGSxKE6Za6Q7C8DtUQXEsJElmChqb3XJACtMjI2pYEPwl19eJc2Lin9V8R8uS9XbLI48OkGnqIx8dI2q6B7VUAMRlKBn9IrenNR5cd6dj0VrzslmjtEfOJ8/lPqRZA==</latexit>

|T (j!)|

Bandwidth

<latexit sha1_base64="CQlPXgoFrM7Xet2OtjAKp+2XZkA=">AAAB8HicbVBNS8NAEJ34WetX1aOXYBE8lUREPZZ68VjBfkgbymazbZfubsLuRCyhv8KLB0W8+nO8+W/ctjlo64OBx3szzMwLE8ENet63s7K6tr6xWdgqbu/s7u2XDg6bJk41ZQ0ai1i3Q2KY4Io1kKNg7UQzIkPBWuHoZuq3Hpk2PFb3OE5YIMlA8T6nBK300EX2hFlUm/RKZa/izeAuEz8nZchR75W+ulFMU8kUUkGM6fhegkFGNHIq2KTYTQ1LCB2RAetYqohkJshmB0/cU6tEbj/WthS6M/X3REakMWMZ2k5JcGgWvan4n9dJsX8dZFwlKTJF54v6qXAxdqffuxHXjKIYW0Ko5vZWlw6JJhRtRkUbgr/48jJpnlf8y4p/d1Gu1vI4CnAMJ3AGPlxBFW6hDg2gIOEZXuHN0c6L8+58zFtXnHzmCP7A+fwBFpuQmQ==</latexit>

dB

disturbance 
rejection


(low frequency)
noise rejection


(high frequency)

<latexit sha1_base64="rbmIEb9PNehThWR/2dXI0CEKNsw=">AAACKXicbVDLSgMxFM34rPVVdekmWIR2U2ZE1I1QFMRlBfuAzlAyaaYNzWSG5I4yDP0dN/6KGwVF3fojpo+FbT0QOJxzLjf3+LHgGmz7y1paXlldW89t5De3tnd2C3v7DR0lirI6jUSkWj7RTHDJ6sBBsFasGAl9wZr+4HrkNx+Y0jyS95DGzAtJT/KAUwJG6hSqruBhJwPsKt7rA1EqesQulwGkQxyUoIwv8SSiZyL2EGt8U9LlTqFoV+wx8CJxpqSIpqh1Cm9uN6JJyCRQQbRuO3YMXkYUcCrYMO8mmsWEDkiPtQ2VJGTay8aXDvGxUbo4iJR5EvBY/TuRkVDrNPRNMiTQ1/PeSPzPaycQXHgZl3ECTNLJoiARGCI8qg13uWIURGoIoYqbv2LaJ4pQMOXmTQnO/MmLpHFScc4qzt1psXo1rSOHDtERKiEHnaMqukU1VEcUPaEX9I4+rGfr1fq0vifRJWs6c4BmYP38AmM/pgc=</latexit>

lim
t!1

f(t) = lim
s!0

sF (s)

SISO: 

FVT: 

<latexit sha1_base64="ARr+CUxGrahUhw00rhKOtdtrDZc="></latexit>

1

1 +GC
=

1

1 + nGnC
dGdC

=
dGdC

dGdC + nGnC

 given

1. Design for 
disturbance  

rejection 2. Design 
for stability

<latexit sha1_base64="pMmDtUVZhMnMbKgTVCJu5sCQedk=">AAACCnicbZDLSsNAFIYnXmu9RV26GS2Cq5KIqBuh6KIuK9gLNKFMppN26GQSZk7EErp246u4caGIW5/AnW/jtM1CW38Y+PjPOZw5f5AIrsFxvq2FxaXlldXCWnF9Y3Nr297Zbeg4VZTVaSxi1QqIZoJLVgcOgrUSxUgUCNYMBtfjevOeKc1jeQfDhPkR6UkeckrAWB37oIovsRcqQjMP2ANkctSpjnLujrljl5yyMxGeBzeHEspV69hfXjemacQkUEG0brtOAn5GFHAq2KjopZolhA5Ij7UNShIx7WeTU0b4yDhdHMbKPAl44v6eyEik9TAKTGdEoK9na2Pzv1o7hfDCz7hMUmCSTheFqcAQ43EuuMsVoyCGBghV3PwV0z4xuYBJr2hCcGdPnofGSdk9K7u3p6XKVR5HAe2jQ3SMXHSOKugG1VAdUfSIntErerOerBfr3fqYti5Y+cwe+iPr8we9rJr3</latexit>

G =
nG
dG

<latexit sha1_base64="j1wft0CK/Cw+ILl20WjrN4MMhbk=">AAACCnicbZDLSsNAFIYn9VbrLerSzWgRXJVERN0IxW5cVrAXaEuZTCft0MkkzJyIJWTtxldx40IRtz6BO9/GSZuFtv4w8PGfczhzfi8SXIPjfFuFpeWV1bXiemljc2t7x97da+owVpQ1aChC1faIZoJL1gAOgrUjxUjgCdbyxrWs3rpnSvNQ3sEkYr2ADCX3OSVgrL59WMNXuOsrQpMusAdIZNqvpTkPMu7bZafiTIUXwc2hjHLV+/ZXdxDSOGASqCBad1wngl5CFHAqWFrqxppFhI7JkHUMShIw3Uump6T42DgD7IfKPAl46v6eSEig9STwTGdAYKTna5n5X60Tg3/ZS7iMYmCSzhb5scAQ4iwXPOCKURATA4Qqbv6K6YiYXMCkVzIhuPMnL0LztOKeV9zbs3L1Oo+jiA7QETpBLrpAVXSD6qiBKHpEz+gVvVlP1ov1bn3MWgtWPrOP/sj6/AGqxJrr</latexit>

C =
nC
dC

<latexit sha1_base64="MnALy66m5D7hSlqRqr0HHhL8dpI=">AAACLHicbZDLSgMxFIYz9VbrrerSTbAIrsqMiLoRirOoCxcV7AXaUjJppg3NZIbkjFiGeSA3voogLizi1ucwbWdRqwcSPv7/HJLze5HgGmx7YuVWVtfWN/Kbha3tnd294v5BQ4exoqxOQxGqlkc0E1yyOnAQrBUpRgJPsKY3cqd+85EpzUP5AOOIdQMykNznlICRekX3Dl/jqmuujq8ITTrAniCRaa+aZtyf8pLpLphu2iuW7LI9K/wXnAxKKKtar/jW6Yc0DpgEKojWbceOoJsQBZwKlhY6sWYRoSMyYG2DkgRMd5PZsik+MUof+6EyRwKeqYsTCQm0Hgee6QwIDPWyNxX/89ox+FfdhMsoBibp/CE/FhhCPE0O97liFMTYAKGKm79iOiQmFzD5FkwIzvLKf6FxVnYuys79ealyk8WRR0foGJ0iB12iCrpFNVRHFD2jV/SBJtaL9W59Wl/z1pyVzRyiX2V9/wArHamH</latexit>

L = GC =
nG
dG

nC
dC

Loop 
Transfer

…causal
<latexit sha1_base64="G6v+Z6/unswo8aK3i2ZFmhr3IV0=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cTNYBBdSEhF1WexClxXsBdoQJpNJO3RyYeZELLELX8WNC0Xc+hrufBunbRBt/WHg4z/ncM78XiK4Asv6MgoLi0vLK8XV0tr6xuaWub3TVHEqKWvQWMSy7RHFBI9YAzgI1k4kI6EnWMsb1Mb11h2TisfRLQwT5oSkF/GAUwLacs29LrB7yPyRe3WMf7jmmmWrYk2E58HOoYxy1V3zs+vHNA1ZBFQQpTq2lYCTEQmcCjYqdVPFEkIHpMc6GiMSMuVkk/tH+FA7Pg5iqV8EeOL+nshIqNQw9HRnSKCvZmtj879aJ4Xgwsl4lKTAIjpdFKQCQ4zHYWCfS0ZBDDUQKrm+FdM+kYSCjqykQ7BnvzwPzZOKfVaxb07L1cs8jiLaRwfoCNnoHFXRNaqjBqLoAT2hF/RqPBrPxpvxPm0tGPnMLvoj4+MbBn6WGw==</latexit>

dG, dC
<latexit sha1_base64="03VgsEeZLr2d27qAriYkPW64ews=">AAACAHicbZDLSsNAFIYnXmu9RV24cDNYBBdSEhF1WexClxXsBdpQJtNJO3QyCTMnYgnZ+CpuXCji1sdw59s4bYNo6w8DH/85hzPn92PBNTjOl7WwuLS8slpYK65vbG5t2zu7DR0lirI6jUSkWj7RTHDJ6sBBsFasGAl9wZr+sDquN++Z0jySdzCKmReSvuQBpwSM1bX3O8AeIJVZ9/oE/3AVd+2SU3YmwvPg5lBCuWpd+7PTi2gSMglUEK3brhODlxIFnAqWFTuJZjGhQ9JnbYOShEx76eSADB8Zp4eDSJknAU/c3xMpCbUehb7pDAkM9GxtbP5XaycQXHopl3ECTNLpoiARGCI8TgP3uGIUxMgAoYqbv2I6IIpQMJkVTQju7Mnz0Dgtu+dl9/asVLnK4yigA3SIjpGLLlAF3aAaqiOKMvSEXtCr9Wg9W2/W+7R1wcpn9tAfWR/fg9GWWQ==</latexit>nG, nC higher order than…

Output

Error

<latexit sha1_base64="LpC1aCpLS+5qFgFG4BBWv2d1yvY="></latexit>

= lim
s!0

snn + · · ·+ ↵ksk

snd + · · ·+ ↵k0sk0

<latexit sha1_base64="RZQtKCDdy1hmjclKwNN9kFmiVA0=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbRU9mVop6k6MVjBfsB7VKyabaNm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMCxLOtHHdb6ewsrq2vlHcLG1t7+zulfcPWlqmitAmkVyqToA15UzQpmGG006iKI4DTttBdDv1209UaSbFgxkn1I/xULCQEWys1IrQNYpO++WKW3VnQMvEy0kFcjT65a/eQJI0psIQjrXuem5i/Awrwwink1Iv1TTBJMJD2rVU4JhqP5tdO0EnVhmgUCpbwqCZ+nsiw7HW4ziwnTE2I73oTcX/vG5qwis/YyJJDRVkvihMOTISTV9HA6YoMXxsCSaK2VsRGWGFibEBlWwI3uLLy6R1XvUuqt59rVK/yeMowhEcwxl4cAl1uIMGNIHAIzzDK7w50nlx3p2PeWvByWcO4Q+czx8tbo43</latexit>

k > k0

<latexit sha1_base64="Az7jo6nqXcRzFYaD8a9VFMWpywk=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNoFe4kqIVF0MYygvmA5Ah7m71kvb3dY3dPCEf+g42FIrb+Hzv/jZvkCk18MPB4b4aZeUHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvLVBHaJJJL1QmwppwJ2jTMcNpJFMVxwGk7iG6nfvuJKs2keDDjhPoxHgoWMoKNlVoRukbRab9ccavuDGiZeDmpQI5Gv/zVG0iSxlQYwrHWXc9NjJ9hZRjhdFLqpZommER4SLuWChxT7WezayfoxCoDFEplSxg0U39PZDjWehwHtjPGZqQXvan4n9dNTXjlZ0wkqaGCzBeFKUdGounraMAUJYaPLcFEMXsrIiOsMDE2oJINwVt8eZm0zqveRdW7r1XqN3kcRTiCYzgDDy6hDnfQgCYQeIRneIU3RzovzrvzMW8tOPnMIfyB8/kDKmCONQ==</latexit>

k < k0

<latexit sha1_base64="JJI/zcQTqceq+ck1MDQAc/2WdcY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbRU9mVol6EohePFewHtEvJptk2bjZZkqxQlv4HLx4U8er/8ea/MW33oK0PBh7vzTAzL0g408Z1v53Cyura+kZxs7S1vbO7V94/aGmZKkKbRHKpOgHWlDNBm4YZTjuJojgOOG0H0e3Ubz9RpZkUD2acUD/GQ8FCRrCxUitC1yg67ZcrbtWdAS0TLycVyNHol796A0nSmApDONa667mJ8TOsDCOcTkq9VNMEkwgPaddSgWOq/Wx27QSdWGWAQqlsCYNm6u+JDMdaj+PAdsbYjPSiNxX/87qpCa/8jIkkNVSQ+aIw5chINH0dDZiixPCxJZgoZm9FZIQVJsYGVLIheIsvL5PWedW7qHr3tUr9Jo+jCEdwDGfgwSXU4Q4a0AQCj/AMr/DmSOfFeXc+5q0FJ585hD9wPn8AK+eONg==</latexit>

k = k0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0
<latexit sha1_base64="UyOwiy6/yuvViHZTFwAhrcazMuo=">AAACEnicbZDJSgNBEIZ74hbjFvXopTGIegkzIuox6MVjBLNAJoSaTk/SpGehu0YJwzyDF1/FiwdFvHry5tvYWQRN/KHh468qquv3Yik02vaXlVtYXFpeya8W1tY3NreK2zt1HSWK8RqLZKSaHmguRchrKFDyZqw4BJ7kDW9wNao37rjSIgpvcRjzdgC9UPiCARqrUzx2lej1EZSK7qmLvgKWuiDjPnQG2Q+lg8Ms6xRLdtkei86DM4USmaraKX663YglAQ+RSdC65dgxtlNQKJjkWcFNNI+BDaDHWwZDCLhup+OTMnpgnC71I2VeiHTs/p5IIdB6GHimMwDs69nayPyv1krQv2inIowT5CGbLPITSTGio3xoVyjOUA4NAFPC/JWyPphY0KRYMCE4syfPQ/2k7JyVnZvTUuVyGkee7JF9ckQcck4q5JpUSY0w8kCeyAt5tR6tZ+vNep+05qzpzC75I+vjG+qGnuM=</latexit>

! ↵k
↵k0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0
<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0 <latexit sha1_base64="mazb0970JojN35Q8uf+F2WEfF3o=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUREPRa9eKxgP6ANZbPdtGs3u2F3IoTQ/+DFgyJe/T/e/Ddu2xy09cHA470ZZuaFieAGPe/bWVldW9/YLG2Vt3d29/YrB4cto1JNWZMqoXQnJIYJLlkTOQrWSTQjcShYOxzfTv32E9OGK/mAWcKCmAwljzglaKVWj8sIs36l6tW8Gdxl4hekCgUa/cpXb6BoGjOJVBBjur6XYJATjZwKNin3UsMSQsdkyLqWShIzE+SzayfuqVUGbqS0LYnuTP09kZPYmCwObWdMcGQWvan4n9dNMboOci6TFJmk80VRKlxU7vR1d8A1oygySwjV3N7q0hHRhKINqGxD8BdfXiat85p/WfPvL6r1myKOEhzDCZyBD1dQhztoQBMoPMIzvMKbo5wX5935mLeuOMXMEfyB8/kDxCePQg==</latexit>1

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> ( <latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> (<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> (

 char poly



SISO Design - 1. Disturbance Rejection

<latexit sha1_base64="XANJ/xCNU5B47CSr42JJTQ6YAkI=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY9KDHCvYD2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPpppTH2BR5KFjGCTSXdVfT4oV9yaOwdaJV5OKpCjOSh/9YcRSQSVhnCsdc9zY+OnWBlGOJ2V+ommMSYTPKI9SyUWVPvp/NYZOrPKEIWRsiUNmqu/J1IstJ6KwHYKbMZ62cvE/7xeYsJrP2UyTgyVZLEoTDgyEcoeR0OmKDF8agkmitlbERljhYmx8ZRsCN7yy6ukfVHzLmveQ73SuMnjKMIJnEIVPLiCBtxDE1pAYAzP8ApvjnBenHfnY9FacPKZY/gD5/MHN2WNsw==</latexit>

G(s)
<latexit sha1_base64="9QyqbZlsOFamTwyHLTLpLgBOwPg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY7MVjBfsB7VKyabYNTbJLkhXK0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G02bmd5+o0iySj2YWU1/gsWQhI9hkUrOqL4fliltzF0DrxMtJBXK0huWvwSgiiaDSEI617ntubPwUK8MIp/PSINE0xmSKx7RvqcSCaj9d3DpHF1YZoTBStqRBC/X3RIqF1jMR2E6BzUSvepn4n9dPTHjrp0zGiaGSLBeFCUcmQtnjaMQUJYbPLMFEMXsrIhOsMDE2npINwVt9eZ10rmredc17qFcad3kcRTiDc6iCBzfQgHtoQRsITOAZXuHNEc6L8+58LFsLTj5zCn/gfP4AMUmNrw==</latexit>

C(s)

<latexit sha1_base64="Kf9mXI33HZBwgZP3GwzBDcRuRwY=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFC6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C73u09UaRbJR5PG1Bd4LFnICDa5lNb1+bBacxvuHGiVeAWpQYHWsPo1GEUkEVQawrHWfc+NjZ9hZRjhdFYZJJrGmEzxmPYtlVhQ7WfzW2fozCojFEbKljRorv6eyLDQOhWB7RTYTPSyl4v/ef3EhDd+xmScGCrJYlGYcGQilD+ORkxRYnhqCSaK2VsRmWCFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHABJ7hFd4c4bw4787HorXkFDPH8AfO5w+Dw43l</latexit>

y(s)

<latexit sha1_base64="bPGUI7uTOwawc40lrKHHT4O49FM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbNqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo5TRWibxDxWvQBrypmkbcMMp71EUSwCTrvB5C73u09UaRbLRzNNqC/wSLKIEWxyKazr82G15jbcOdAq8QpSgwKtYfVrEMYkFVQawrHWfc9NjJ9hZRjhdFYZpJommEzwiPYtlVhQ7WfzW2fozCohimJlSxo0V39PZFhoPRWB7RTYjPWyl4v/ef3URDd+xmSSGirJYlGUcmRilD+OQqYoMXxqCSaK2VsRGWOFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHAGJ7hFd4c4bw4787HorXkFDPH8AfO5w9jsI3Q</latexit>

d(s)

<latexit sha1_base64="KTcTtUnmZcm/a2cj2dg6AHoG/wY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4sSQi6rHoxWML9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxUP++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasIbP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSvKh4VxWvflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPdoWMtw==</latexit>�

<latexit sha1_base64="o1aIZT27tCW4nd0bTkFWvq6VF04=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZTtqlu0nY3Qil9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBY+wabgR2EkUUhkIbAfju8xvP6HSPI4ezSRBX9JhxEPOqMkkrOrzfrni1tw5yCrxclKBHI1++as3iFkqMTJMUK27npsYf0qV4UzgrNRLNSaUjekQu5ZGVKL2p/NbZ+TMKgMSxspWZMhc/T0xpVLriQxsp6RmpJe9TPzP66YmvPGnPEpSgxFbLApTQUxMssfJgCtkRkwsoUxxeythI6ooMzaekg3BW355lbQuat5VzXu4rNRv8ziKcAKnUAUPrqEO99CAJjAYwTO8wpsjnRfn3flYtBacfOYY/sD5/AFlN43R</latexit>

e(s)
<latexit sha1_base64="OJtlB+ycfgHnWjCz9eBJgG7+VxQ=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwyKanr82G15jbcHGiVeAWpQYHWsPo1GEUkEVQawrHWfc+NjZ9iZRjhdF4ZJJrGmEzxmPYtlVhQ7af5rXN0ZpURCiNlSxqUq78nUiy0nonAdgpsJnrZy8T/vH5iwhs/ZTJODJVksShMODIRyh5HI6YoMXxmCSaK2VsRmWCFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHABJ7hFd4c4bw4787HorXkFDPH8AfO5w99p43h</latexit>

u(s)
<latexit sha1_base64="/kEOhEpO5xRMVaqaWI6VVUflB6U=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwySdX1+bBacxtuDrRKvILUoEBrWP0ajCKSCCoN4VjrvufGxk+xMoxwOq8MEk1jTKZ4TPuWSiyo9tP81jk6s8oIhZGyJQ3K1d8TKRZaz0RgOwU2E73sZeJ/Xj8x4Y2fMhknhkqyWBQmHJkIZY+jEVOUGD6zBBPF7K2ITLDCxNh4KjYEb/nlVdK5aHhXDe/hsta8LeIowwmcQh08uIYm3EML2kBgAs/wCm+OcF6cd+dj0Vpyiplj+APn8wd5Eo3e</latexit>

r(s)

<latexit sha1_base64="do7WY/vNWpTt5pzK60ma8NppWmo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwySdb1+bBacxtuDrRKvILUoEBrWP0ajCKSCCoN4VjrvufGxk+xMoxwOq8MEk1jTKZ4TPuWSiyo9tP81jk6s8oIhZGyJQ3K1d8TKRZaz0RgOwU2E73sZeJ/Xj8x4Y2fMhknhkqyWBQmHJkIZY+jEVOUGD6zBBPF7K2ITLDCxNh4KjYEb/nlVdK5aHhXDe/hsta8LeIowwmcQh08uIYm3EML2kBgAs/wCm+OcF6cd+dj0Vpyiplj+APn8wdy9o3a</latexit>

n(s)

<latexit sha1_base64="rhWIMj5U/I02I62f3lsTpsiaIMk=">AAAB+3icbVBNS8NAEJ3Ur1q/aj16WSxCRVoSEfUiFHvQYwX7AW0om822XbrZhN2NGEr/ihcPinj1j3jz37htc9DWBwOP92aYmedFnClt299WZmV1bX0ju5nb2t7Z3cvvF5oqjCWhDRLyULY9rChngjY005y2I0lx4HHa8ka1qd96pFKxUDzoJKJugAeC9RnB2ki9fCFB1+i2hkqynJTFCTpFfi9ftCv2DGiZOCkpQop6L//V9UMSB1RowrFSHceOtDvGUjPC6STXjRWNMBnhAe0YKnBAlTue3T5Bx0bxUT+UpoRGM/X3xBgHSiWBZzoDrIdq0ZuK/3mdWPev3DETUaypIPNF/ZgjHaJpEMhnkhLNE0MwkczcisgQS0y0iStnQnAWX14mzbOKc1Fx7s+L1Zs0jiwcwhGUwIFLqMId1KEBBJ7gGV7hzZpYL9a79TFvzVjpzAH8gfX5AwPrkdg=</latexit>

y = GC(r � y � n) + d

<latexit sha1_base64="wnrovYvfBA0Bb4qwbUUTyk9R3Oo=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4sSQi6kUoevFYwX5AG8pmO22XbjZxdyOE0D/hxYMiXv073vw3btsctPXBwOO9GWbmBbHg2rjut7O0vLK6tl7YKG5ube/slvb2GzpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3U785hMqzSP5YNIY/ZAOJO9zRo2VWkiuiTpNSbdUdivuFGSReDkpQ45at/TV6UUsCVEaJqjWbc+NjZ9RZTgTOC52Eo0xZSM6wLalkoao/Wx675gcW6VH+pGyJQ2Zqr8nMhpqnYaB7QypGep5byL+57UT07/yMy7jxKBks0X9RBATkcnzpMcVMiNSSyhT3N5K2JAqyoyNqGhD8OZfXiSNs4p3UfHuz8vVmzyOAhzCEZyAB5dQhTuoQR0YCHiGV3hzHp0X5935mLUuOfnMAfyB8/kDa7iO6g==</latexit>e = r � y
<latexit sha1_base64="WUbhcoyqwCCBTRCf1kQMZtjrZh4="></latexit>

e = r � y = (I +GC)�1

| {z }
S

r + (I +GC)�1GC| {z }
T

n� (I +GC)�1

| {z }
S

d

Sensitivity

Complementary 
Sensitivity

<latexit sha1_base64="NN7LndHn6xlfAE9kdjGpq/JoYRM=">AAAB+HicbVDLSgNBEOyNrxgfWfXoZTAIETHsiqgXIZiDeotoHpCsYXYymwyZfTAzK8QlX+LFgyJe/RRv/o2TZA+aWNBQVHXT3eVGnEllWd9GZmFxaXklu5pbW9/YzJtb23UZxoLQGgl5KJoulpSzgNYUU5w2I0Gx73LacAeVsd94pEKyMLhXw4g6Pu4FzGMEKy11zPwdukDFm8OrysFDcmSPOmbBKlkToHlip6QAKaod86vdDUns00ARjqVs2VaknAQLxQino1w7ljTCZIB7tKVpgH0qnWRy+Ajta6WLvFDoChSaqL8nEuxLOfRd3elj1Zez3lj8z2vFyjt3EhZEsaIBmS7yYo5UiMYpoC4TlCg+1AQTwfStiPSxwETprHI6BHv25XlSPy7ZpyX79qRQvkzjyMIu7EERbDiDMlxDFWpAIIZneIU348l4Md6Nj2lrxkhnduAPjM8fkxuRGg==</latexit>

S = (I +GC)�1

<latexit sha1_base64="D5qLAQTbF3OtP3jCgDaaA2JsBTo=">AAAB+nicbVDLSgNBEOyNrxhfGz16GQxCRAy7IupFCOYQvUXIC5I1zE4myZDZBzOzSljzKV48KOLVL/Hm3zhJ9qCJBQ1FVTfdXW7ImVSW9W2klpZXVtfS65mNza3tHTO7W5dBJAitkYAHouliSTnzaU0xxWkzFBR7LqcNd1ia+I0HKiQL/KoahdTxcN9nPUaw0lLHzFbRFcrfHpdLR/fxiT0ulzpmzipYU6BFYickBwkqHfOr3Q1I5FFfEY6lbNlWqJwYC8UIp+NMO5I0xGSI+7SlqY89Kp14evoYHWqli3qB0OUrNFV/T8TYk3LkubrTw2og572J+J/XilTv0omZH0aK+mS2qBdxpAI0yQF1maBE8ZEmmAimb0VkgAUmSqeV0SHY8y8vkvppwT4v2HdnueJ1Ekca9uEA8mDDBRThBipQAwKP8Ayv8GY8GS/Gu/Exa00Zycwe/IHx+QO4E5G5</latexit>

T = (I +GC)�1GC

<latexit sha1_base64="syY3oCAif3PL0akRpoLFvFiuzOs=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBAEIeyKqBch6EVvEfOCZAmzk0kyZHZ2mekVwpKP8OJBEa9+jzf/xkmyB00saCiquunuCmIpDLrut7O0vLK6tp7byG9ube/sFvb26yZKNOM1FslINwNquBSK11Cg5M1YcxoGkjeC4e3EbzxxbUSkqjiKuR/SvhI9wShaqfF4WiXX5L5TKLoldwqySLyMFCFDpVP4ancjloRcIZPUmJbnxuinVKNgko/z7cTwmLIh7fOWpYqG3Pjp9NwxObZKl/QibUshmaq/J1IaGjMKA9sZUhyYeW8i/ue1Euxd+alQcYJcsdmiXiIJRmTyO+kKzRnKkSWUaWFvJWxANWVoE8rbELz5lxdJ/azkXZS8h/Ni+SaLIweHcAQn4MEllOEOKlADBkN4hld4c2LnxXl3PmatS042cwB/4Hz+AH9njl4=</latexit>

S + T = I… fundamental

limitation

<latexit sha1_base64="UYt3Pod39ngMoNbvqfxt6cqqjBg="></latexit>

y = (I +GC)�1GC| {z }
T

(r � n) + (I +GC)�1

| {z }
S

d

<latexit sha1_base64="zSqv6Nf+TXilv7yzy+d4jEgEidA=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDAYhacKuiNoIwRRaWEQwD0iWMDuZTcbM7Cwzs0JY0tj4KzYWitj6D3b+jZNkQU08cOFwzr3ce48fMaq043xZmYXFpeWV7GpubX1jc8ve3qkrEUtMalgwIZs+UoTRkNQ01Yw0I0kQ9xlp+IPK2G/cE6moCG/1MCIeR72QBhQjbaSOvX9duINtwUkPFeE5LFxWij9Cx847JWcCOE/clORBimrH/mx3BY45CTVmSKmW60TaS5DUFDMyyrVjRSKEB6hHWoaGiBPlJZMvRvDQKF0YCGkq1HCi/p5IEFdqyH3TyZHuq1lvLP7ntWIdnHkJDaNYkxBPFwUxg1rAcSSwSyXBmg0NQVhScyvEfSQR1ia4nAnBnX15ntSPSu5Jyb05zpcv0jiyYA8cgAJwwSkogytQBTWAwQN4Ai/g1Xq0nq03633amrHSmV3wB9bHN1Zale0=</latexit>

L(j!) = (GC)(j!)

-1

<latexit sha1_base64="gOhfs16H5HsTlNvhUl/QEHoLivY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYhA8hV0R9Rj04jGCeUCyhNlJbzJmHsvMrBBC/sGLB0W8+j/e/BsnyR40saChqOqmuytOOTM2CL69ldW19Y3NwlZxe2d3b790cNgwKtMU61RxpVsxMciZxLpllmMr1UhEzLEZD2+nfvMJtWFKPthRipEgfckSRol1UqOjBPZJt1QOKsEM/jIJc1KGHLVu6avTUzQTKC3lxJh2GKQ2GhNtGeU4KXYygymhQ9LHtqOSCDTReHbtxD91Ss9PlHYlrT9Tf0+MiTBmJGLXKYgdmEVvKv7ntTObXEdjJtPMoqTzRUnGfav86et+j2mklo8cIVQzd6tPB0QTal1ARRdCuPjyMmmcV8LLSnh/Ua7e5HEU4BhO4AxCuIIq3EEN6kDhEZ7hFd485b14797HvHXFy2eO4A+8zx+SKY8h</latexit>!
<latexit sha1_base64="1vR6UjuQPRJ8qb7fMANHxTb3tgo=">AAAB83icbVBNSwMxEM3Wr1q/qh69BItQL2VXRD0WvXisaD+gu5RsOtvGJpslyQql7d/w4kERr/4Zb/4b03YP2vpg4PHeDDPzwoQzbVz328mtrK6tb+Q3C1vbO7t7xf2DhpapolCnkkvVCokGzmKoG2Y4tBIFRIQcmuHgZuo3n0BpJuMHM0wgEKQXs4hRYqzkj+/Lj74U0COn406x5FbcGfAy8TJSQhlqneKX35U0FRAbyonWbc9NTDAiyjDKYVLwUw0JoQPSg7alMRGgg9Hs5gk+sUoXR1LZig2eqb8nRkRoPRSh7RTE9PWiNxX/89qpia6CEYuT1EBM54uilGMj8TQA3GUKqOFDSwhVzN6KaZ8oQo2NqWBD8BZfXiaNs4p3UfHuzkvV6yyOPDpCx6iMPHSJqugW1VAdUZSgZ/SK3pzUeXHenY95a87JZg7RHzifP5NskWM=</latexit>

|S(j!)| <latexit sha1_base64="nj3XqTzprASFsxfegmr0WWJLFo4=">AAAB83icbVDLSgNBEJyNrxhfUY9eFoMQL2FXRD0GvXiMkBdklzA76U3GzGOZmRVCkt/w4kERr/6MN//GSbIHTSxoKKq66e6KEka18bxvJ7e2vrG5ld8u7Ozu7R8UD4+aWqaKQINIJlU7whoYFdAw1DBoJwowjxi0ouHdzG89gdJUiroZJRBy3Bc0pgQbKwWTevkxkBz6+HzSLZa8ijeHu0r8jJRQhlq3+BX0JEk5CEMY1rrje4kJx1gZShhMC0GqIcFkiPvQsVRgDjocz2+eumdW6bmxVLaEcefq74kx5lqPeGQ7OTYDvezNxP+8Tmrim3BMRZIaEGSxKE6Za6Q7C8DtUQXEsJElmChqb3XJACtMjI2pYEPwl19eJc2Lin9V8R8uS9XbLI48OkGnqIx8dI2q6B7VUAMRlKBn9IrenNR5cd6dj0VrzslmjtEfOJ8/lPqRZA==</latexit>

|T (j!)|

Bandwidth

<latexit sha1_base64="CQlPXgoFrM7Xet2OtjAKp+2XZkA=">AAAB8HicbVBNS8NAEJ34WetX1aOXYBE8lUREPZZ68VjBfkgbymazbZfubsLuRCyhv8KLB0W8+nO8+W/ctjlo64OBx3szzMwLE8ENet63s7K6tr6xWdgqbu/s7u2XDg6bJk41ZQ0ai1i3Q2KY4Io1kKNg7UQzIkPBWuHoZuq3Hpk2PFb3OE5YIMlA8T6nBK300EX2hFlUm/RKZa/izeAuEz8nZchR75W+ulFMU8kUUkGM6fhegkFGNHIq2KTYTQ1LCB2RAetYqohkJshmB0/cU6tEbj/WthS6M/X3REakMWMZ2k5JcGgWvan4n9dJsX8dZFwlKTJF54v6qXAxdqffuxHXjKIYW0Ko5vZWlw6JJhRtRkUbgr/48jJpnlf8y4p/d1Gu1vI4CnAMJ3AGPlxBFW6hDg2gIOEZXuHN0c6L8+58zFtXnHzmCP7A+fwBFpuQmQ==</latexit>

dB

disturbance 
rejection


(low frequency)
noise rejection


(high frequency)

<latexit sha1_base64="rbmIEb9PNehThWR/2dXI0CEKNsw=">AAACKXicbVDLSgMxFM34rPVVdekmWIR2U2ZE1I1QFMRlBfuAzlAyaaYNzWSG5I4yDP0dN/6KGwVF3fojpo+FbT0QOJxzLjf3+LHgGmz7y1paXlldW89t5De3tnd2C3v7DR0lirI6jUSkWj7RTHDJ6sBBsFasGAl9wZr+4HrkNx+Y0jyS95DGzAtJT/KAUwJG6hSqruBhJwPsKt7rA1EqesQulwGkQxyUoIwv8SSiZyL2EGt8U9LlTqFoV+wx8CJxpqSIpqh1Cm9uN6JJyCRQQbRuO3YMXkYUcCrYMO8mmsWEDkiPtQ2VJGTay8aXDvGxUbo4iJR5EvBY/TuRkVDrNPRNMiTQ1/PeSPzPaycQXHgZl3ECTNLJoiARGCI8qg13uWIURGoIoYqbv2LaJ4pQMOXmTQnO/MmLpHFScc4qzt1psXo1rSOHDtERKiEHnaMqukU1VEcUPaEX9I4+rGfr1fq0vifRJWs6c4BmYP38AmM/pgc=</latexit>

lim
t!1

f(t) = lim
s!0

sF (s)

SISO: 

FVT: 

<latexit sha1_base64="ARr+CUxGrahUhw00rhKOtdtrDZc="></latexit>

1

1 +GC
=

1

1 + nGnC
dGdC

=
dGdC

dGdC + nGnC

 given

1. Design for 
disturbance  

rejection 2. Design 
for stability

<latexit sha1_base64="ARr+CUxGrahUhw00rhKOtdtrDZc="></latexit>

1

1 +GC
=

1

1 + nGnC
dGdC

=
dGdC

dGdC + nGnC

<latexit sha1_base64="3kHJhMtttsnrWAyqnNuSior7O98=">AAACC3icbVC7TsMwFHV4lvIKMLJYrZDKUiUIAWMFC2MR9CE1UeQ4TmvVsSPbAVVRdxZ+hYUBhFj5ATb+BrfNAC1HutLROffq3nvClFGlHefbWlpeWV1bL22UN7e2d3btvf22EpnEpIUFE7IbIkUY5aSlqWakm0qCkpCRTji8mvideyIVFfxOj1LiJ6jPaUwx0kYK7IrHaBLkCnqS9gcaSSkeoDOGHlS3NXUcmQrsqlN3poCLxC1IFRRoBvaXFwmcJYRrzJBSPddJtZ8jqSlmZFz2MkVShIeoT3qGcpQQ5efTX8bwyCgRjIU0xTWcqr8ncpQoNUpC05kgPVDz3kT8z+tlOr7wc8rTTBOOZ4vijEEt4CQYGFFJsGYjQxCW1NwK8QBJhLWJr2xCcOdfXiTtk7p7VndvTquNyyKOEjgEFVADLjgHDXANmqAFMHgEz+AVvFlP1ov1bn3MWpesYuYA/IH1+QMlXpnQ</latexit>

lim
s!0

sS(s)d(s)
1. Design for 
disturbance 

rejection

<latexit sha1_base64="Uh8M37WnrBZ6E5iIpp3QxodH5IQ=">AAACAXicbVDLSsNAFJ34rPUVdSO4GSyCq5KIqBuh6MZlBfuAJoTJdNIOnUeYmSgl1I2/4saFIm79C3f+jdM2C209cOFwzr3ce0+cMqqN5307C4tLyyurpbXy+sbm1ra7s9vUMlOYNLBkUrVjpAmjgjQMNYy0U0UQjxlpxYPrsd+6J0pTKe7MMCUhRz1BE4qRsVLk7l/CgFEe5RoGivb6BiklH6A3ityKV/UmgPPEL0gFFKhH7lfQlTjjRBjMkNYd30tNmCNlKGZkVA4yTVKEB6hHOpYKxIkO88kHI3hklS5MpLIlDJyovydyxLUe8th2cmT6etYbi/95ncwkF2FORZoZIvB0UZIxaCQcxwG7VBFs2NAShBW1t0LcRwphY0Mr2xD82ZfnSfOk6p9V/dvTSu2qiKMEDsAhOAY+OAc1cAPqoAEweATP4BW8OU/Oi/PufExbF5xiZg/8gfP5A8wVlns=</latexit>

= lim
s!0

<latexit sha1_base64="vsDpfYbw0s5cDF7qjMYBdSqobT4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU0P1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5oVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTcmG4C2/vEpaF1Xvquo1Liu12zyOIpzAKZyDB9dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/gfP4A4J2M/Q==</latexit>s

Disturbance 
types

<latexit sha1_base64="ywJzHH7oki+MiNHzTkr3XOAEmOg=">AAACDXicbZDLSsNAFIYnXmu9VV26GaxC3ZRERN0IRTcuK9gLNKVMJpN26GQSZk7EEvICbnwVNy4UcevenW/jtM1CW38Y+PjPOZw5vxcLrsG2v62FxaXlldXCWnF9Y3Nru7Sz29RRoihr0EhEqu0RzQSXrAEcBGvHipHQE6zlDa/H9dY9U5pH8g5GMeuGpC95wCkBY/VKh35FH+NL7AaK0NQF9gCpzHp+lrM/5l6pbFftifA8ODmUUa56r/Tl+hFNQiaBCqJ1x7Fj6KZEAaeCZUU30SwmdEj6rGNQkpDpbjq5JsNHxvFxECnzJOCJ+3siJaHWo9AznSGBgZ6tjc3/ap0EgotuymWcAJN0uihIBIYIj6PBPleMghgZIFRx81dMB8TkAibAognBmT15HponVees6tyelmtXeRwFtI8OUAU56BzV0A2qowai6BE9o1f0Zj1ZL9a79TFtXbDymT30R9bnD/oqnDA=</latexit>

d(s) =
nd
dd

<latexit sha1_base64="ywJzHH7oki+MiNHzTkr3XOAEmOg=">AAACDXicbZDLSsNAFIYnXmu9VV26GaxC3ZRERN0IRTcuK9gLNKVMJpN26GQSZk7EEvICbnwVNy4UcevenW/jtM1CW38Y+PjPOZw5vxcLrsG2v62FxaXlldXCWnF9Y3Nru7Sz29RRoihr0EhEqu0RzQSXrAEcBGvHipHQE6zlDa/H9dY9U5pH8g5GMeuGpC95wCkBY/VKh35FH+NL7AaK0NQF9gCpzHp+lrM/5l6pbFftifA8ODmUUa56r/Tl+hFNQiaBCqJ1x7Fj6KZEAaeCZUU30SwmdEj6rGNQkpDpbjq5JsNHxvFxECnzJOCJ+3siJaHWo9AznSGBgZ6tjc3/ap0EgotuymWcAJN0uihIBIYIj6PBPleMghgZIFRx81dMB8TkAibAognBmT15HponVees6tyelmtXeRwFtI8OUAU56BzV0A2qowai6BE9o1f0Zj1ZL9a79TFtXbDymT30R9bnD/oqnDA=</latexit>

d(s) =
nd
dd

<latexit sha1_base64="pMmDtUVZhMnMbKgTVCJu5sCQedk=">AAACCnicbZDLSsNAFIYnXmu9RV26GS2Cq5KIqBuh6KIuK9gLNKFMppN26GQSZk7EErp246u4caGIW5/AnW/jtM1CW38Y+PjPOZw5f5AIrsFxvq2FxaXlldXCWnF9Y3Nr297Zbeg4VZTVaSxi1QqIZoJLVgcOgrUSxUgUCNYMBtfjevOeKc1jeQfDhPkR6UkeckrAWB37oIovsRcqQjMP2ANkctSpjnLujrljl5yyMxGeBzeHEspV69hfXjemacQkUEG0brtOAn5GFHAq2KjopZolhA5Ij7UNShIx7WeTU0b4yDhdHMbKPAl44v6eyEik9TAKTGdEoK9na2Pzv1o7hfDCz7hMUmCSTheFqcAQ43EuuMsVoyCGBghV3PwV0z4xuYBJr2hCcGdPnofGSdk9K7u3p6XKVR5HAe2jQ3SMXHSOKugG1VAdUfSIntErerOerBfr3fqYti5Y+cwe+iPr8we9rJr3</latexit>

G =
nG
dG

<latexit sha1_base64="j1wft0CK/Cw+ILl20WjrN4MMhbk=">AAACCnicbZDLSsNAFIYn9VbrLerSzWgRXJVERN0IxW5cVrAXaEuZTCft0MkkzJyIJWTtxldx40IRtz6BO9/GSZuFtv4w8PGfczhzfi8SXIPjfFuFpeWV1bXiemljc2t7x97da+owVpQ1aChC1faIZoJL1gAOgrUjxUjgCdbyxrWs3rpnSvNQ3sEkYr2ADCX3OSVgrL59WMNXuOsrQpMusAdIZNqvpTkPMu7bZafiTIUXwc2hjHLV+/ZXdxDSOGASqCBad1wngl5CFHAqWFrqxppFhI7JkHUMShIw3Uump6T42DgD7IfKPAl46v6eSEig9STwTGdAYKTna5n5X60Tg3/ZS7iMYmCSzhb5scAQ4iwXPOCKURATA4Qqbv6K6YiYXMCkVzIhuPMnL0LztOKeV9zbs3L1Oo+jiA7QETpBLrpAVXSD6qiBKHpEz+gVvVlP1ov1bn3MWgtWPrOP/sj6/AGqxJrr</latexit>

C =
nC
dC

<latexit sha1_base64="MnALy66m5D7hSlqRqr0HHhL8dpI=">AAACLHicbZDLSgMxFIYz9VbrrerSTbAIrsqMiLoRirOoCxcV7AXaUjJppg3NZIbkjFiGeSA3voogLizi1ucwbWdRqwcSPv7/HJLze5HgGmx7YuVWVtfWN/Kbha3tnd294v5BQ4exoqxOQxGqlkc0E1yyOnAQrBUpRgJPsKY3cqd+85EpzUP5AOOIdQMykNznlICRekX3Dl/jqmuujq8ITTrAniCRaa+aZtyf8pLpLphu2iuW7LI9K/wXnAxKKKtar/jW6Yc0DpgEKojWbceOoJsQBZwKlhY6sWYRoSMyYG2DkgRMd5PZsik+MUof+6EyRwKeqYsTCQm0Hgee6QwIDPWyNxX/89ox+FfdhMsoBibp/CE/FhhCPE0O97liFMTYAKGKm79iOiQmFzD5FkwIzvLKf6FxVnYuys79ealyk8WRR0foGJ0iB12iCrpFNVRHFD2jV/SBJtaL9W59Wl/z1pyVzRyiX2V9/wArHamH</latexit>

L = GC =
nG
dG

nC
dC

Loop 
Transfer

…causal
<latexit sha1_base64="G6v+Z6/unswo8aK3i2ZFmhr3IV0=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cTNYBBdSEhF1WexClxXsBdoQJpNJO3RyYeZELLELX8WNC0Xc+hrufBunbRBt/WHg4z/ncM78XiK4Asv6MgoLi0vLK8XV0tr6xuaWub3TVHEqKWvQWMSy7RHFBI9YAzgI1k4kI6EnWMsb1Mb11h2TisfRLQwT5oSkF/GAUwLacs29LrB7yPyRe3WMf7jmmmWrYk2E58HOoYxy1V3zs+vHNA1ZBFQQpTq2lYCTEQmcCjYqdVPFEkIHpMc6GiMSMuVkk/tH+FA7Pg5iqV8EeOL+nshIqNQw9HRnSKCvZmtj879aJ4Xgwsl4lKTAIjpdFKQCQ4zHYWCfS0ZBDDUQKrm+FdM+kYSCjqykQ7BnvzwPzZOKfVaxb07L1cs8jiLaRwfoCNnoHFXRNaqjBqLoAT2hF/RqPBrPxpvxPm0tGPnMLvoj4+MbBn6WGw==</latexit>

dG, dC
<latexit sha1_base64="03VgsEeZLr2d27qAriYkPW64ews=">AAACAHicbZDLSsNAFIYnXmu9RV24cDNYBBdSEhF1WexClxXsBdpQJtNJO3QyCTMnYgnZ+CpuXCji1sdw59s4bYNo6w8DH/85hzPn92PBNTjOl7WwuLS8slpYK65vbG5t2zu7DR0lirI6jUSkWj7RTHDJ6sBBsFasGAl9wZr+sDquN++Z0jySdzCKmReSvuQBpwSM1bX3O8AeIJVZ9/oE/3AVd+2SU3YmwvPg5lBCuWpd+7PTi2gSMglUEK3brhODlxIFnAqWFTuJZjGhQ9JnbYOShEx76eSADB8Zp4eDSJknAU/c3xMpCbUehb7pDAkM9GxtbP5XaycQXHopl3ECTNLpoiARGCI8TgP3uGIUxMgAoYqbv2I6IIpQMJkVTQju7Mnz0Dgtu+dl9/asVLnK4yigA3SIjpGLLlAF3aAaqiOKMvSEXtCr9Wg9W2/W+7R1wcpn9tAfWR/fg9GWWQ==</latexit>nG, nC higher order than…

Output

Error

<latexit sha1_base64="LpC1aCpLS+5qFgFG4BBWv2d1yvY="></latexit>

= lim
s!0

snn + · · ·+ ↵ksk

snd + · · ·+ ↵k0sk0

impulse  step  ramp quad
<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1
<latexit sha1_base64="EZ2msM4NwWSSnJ5VkGGc7mbpaBc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU01E1GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94jjhfkQHSoSCUbTSg3dmeuWKW3VnIMvEy0kFctR75a9uP2ZpxBUySY3peG6CfkY1Cib5pNRNDU8oG9EB71iqaMSNn81OnZATq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9G/SF5ozlGNLKNPC3krYkGrK0KZTsiF4iy8vk+Z51busevcXldpNHkcRjuAYTsGDK6jBHdShAQwG8Ayv8OZI58V5dz7mrQUnnzmEP3A+fwC8h41x</latexit>

1/s
<latexit sha1_base64="ZzcAa+fHMW9bNzjQABFAFK07Fi4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4qkkR9Vj04rGCaQttLJvtpF262YTdjVBKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfzsrq2vrGZmGruL2zu7dfOjhs6CRTDH2WiES1QqpRcIm+4UZgK1VI41BgMxzeTv3mEyrNE/lgRikGMe1LHnFGjZV871w/VrulsltxZyDLxMtJGXLUu6WvTi9hWYzSMEG1bntuaoIxVYYzgZNiJ9OYUjakfWxbKmmMOhjPjp2QU6v0SJQoW9KQmfp7YkxjrUdxaDtjagZ60ZuK/3ntzETXwZjLNDMo2XxRlAliEjL9nPS4QmbEyBLKFLe3EjagijJj8ynaELzFl5dJo1rxLive/UW5dpPHUYBjOIEz8OAKanAHdfCBAYdneIU3RzovzrvzMW9dcfKZI/gD5/MH4qyOFQ==</latexit>

1/s2
<latexit sha1_base64="pLmqFTm+52+mWpnCQ5YXuZQ/aC8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU01U1GPRi8cKpi20sWy203bpZhN2N0IJ/Q1ePCji1R/kzX/jts1Bqw8GHu/NMDMvTATXxnW/nMLS8srqWnG9tLG5tb1T3t1r6DhVDH0Wi1i1QqpRcIm+4UZgK1FIo1BgMxzdTP3mIyrNY3lvxgkGER1I3ueMGiv53ol+OOuWK27VnYH8JV5OKpCj3i1/dnoxSyOUhgmqddtzExNkVBnOBE5KnVRjQtmIDrBtqaQR6iCbHTshR1bpkX6sbElDZurPiYxGWo+j0HZG1Az1ojcV//PaqelfBRmXSWpQsvmifiqIicn0c9LjCpkRY0soU9zeStiQKsqMzadkQ/AWX/5LGqdV76Lq3Z1Xatd5HEU4gEM4Bg8uoQa3UAcfGHB4ghd4daTz7Lw57/PWgpPP7MMvOB/f5DCOFg==</latexit>

1/s3

<latexit sha1_base64="RZQtKCDdy1hmjclKwNN9kFmiVA0=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbRU9mVop6k6MVjBfsB7VKyabaNm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMCxLOtHHdb6ewsrq2vlHcLG1t7+zulfcPWlqmitAmkVyqToA15UzQpmGG006iKI4DTttBdDv1209UaSbFgxkn1I/xULCQEWys1IrQNYpO++WKW3VnQMvEy0kFcjT65a/eQJI0psIQjrXuem5i/Awrwwink1Iv1TTBJMJD2rVU4JhqP5tdO0EnVhmgUCpbwqCZ+nsiw7HW4ziwnTE2I73oTcX/vG5qwis/YyJJDRVkvihMOTISTV9HA6YoMXxsCSaK2VsRGWGFibEBlWwI3uLLy6R1XvUuqt59rVK/yeMowhEcwxl4cAl1uIMGNIHAIzzDK7w50nlx3p2PeWvByWcO4Q+czx8tbo43</latexit>

k > k0

<latexit sha1_base64="Az7jo6nqXcRzFYaD8a9VFMWpywk=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNoFe4kqIVF0MYygvmA5Ah7m71kvb3dY3dPCEf+g42FIrb+Hzv/jZvkCk18MPB4b4aZeUHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvLVBHaJJJL1QmwppwJ2jTMcNpJFMVxwGk7iG6nfvuJKs2keDDjhPoxHgoWMoKNlVoRukbRab9ccavuDGiZeDmpQI5Gv/zVG0iSxlQYwrHWXc9NjJ9hZRjhdFLqpZommER4SLuWChxT7WezayfoxCoDFEplSxg0U39PZDjWehwHtjPGZqQXvan4n9dNTXjlZ0wkqaGCzBeFKUdGounraMAUJYaPLcFEMXsrIiOsMDE2oJINwVt8eZm0zqveRdW7r1XqN3kcRTiCYzgDDy6hDnfQgCYQeIRneIU3RzovzrvzMW8tOPnMIfyB8/kDKmCONQ==</latexit>

k < k0

<latexit sha1_base64="JJI/zcQTqceq+ck1MDQAc/2WdcY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbRU9mVol6EohePFewHtEvJptk2bjZZkqxQlv4HLx4U8er/8ea/MW33oK0PBh7vzTAzL0g408Z1v53Cyura+kZxs7S1vbO7V94/aGmZKkKbRHKpOgHWlDNBm4YZTjuJojgOOG0H0e3Ubz9RpZkUD2acUD/GQ8FCRrCxUitC1yg67ZcrbtWdAS0TLycVyNHol796A0nSmApDONa667mJ8TOsDCOcTkq9VNMEkwgPaddSgWOq/Wx27QSdWGWAQqlsCYNm6u+JDMdaj+PAdsbYjPSiNxX/87qpCa/8jIkkNVSQ+aIw5chINH0dDZiixPCxJZgoZm9FZIQVJsYGVLIheIsvL5PWedW7qHr3tUr9Jo+jCEdwDGfgwSXU4Q4a0AQCj/AMr/DmSOfFeXc+5q0FJ585hD9wPn8AK+eONg==</latexit>

k = k0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0
<latexit sha1_base64="UyOwiy6/yuvViHZTFwAhrcazMuo=">AAACEnicbZDJSgNBEIZ74hbjFvXopTGIegkzIuox6MVjBLNAJoSaTk/SpGehu0YJwzyDF1/FiwdFvHry5tvYWQRN/KHh468qquv3Yik02vaXlVtYXFpeya8W1tY3NreK2zt1HSWK8RqLZKSaHmguRchrKFDyZqw4BJ7kDW9wNao37rjSIgpvcRjzdgC9UPiCARqrUzx2lej1EZSK7qmLvgKWuiDjPnQG2Q+lg8Ms6xRLdtkei86DM4USmaraKX663YglAQ+RSdC65dgxtlNQKJjkWcFNNI+BDaDHWwZDCLhup+OTMnpgnC71I2VeiHTs/p5IIdB6GHimMwDs69nayPyv1krQv2inIowT5CGbLPITSTGio3xoVyjOUA4NAFPC/JWyPphY0KRYMCE4syfPQ/2k7JyVnZvTUuVyGkee7JF9ckQcck4q5JpUSY0w8kCeyAt5tR6tZ+vNep+05qzpzC75I+vjG+qGnuM=</latexit>

! ↵k
↵k0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0
<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0 <latexit sha1_base64="mazb0970JojN35Q8uf+F2WEfF3o=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUREPRa9eKxgP6ANZbPdtGs3u2F3IoTQ/+DFgyJe/T/e/Ddu2xy09cHA470ZZuaFieAGPe/bWVldW9/YLG2Vt3d29/YrB4cto1JNWZMqoXQnJIYJLlkTOQrWSTQjcShYOxzfTv32E9OGK/mAWcKCmAwljzglaKVWj8sIs36l6tW8Gdxl4hekCgUa/cpXb6BoGjOJVBBjur6XYJATjZwKNin3UsMSQsdkyLqWShIzE+SzayfuqVUGbqS0LYnuTP09kZPYmCwObWdMcGQWvan4n9dNMboOci6TFJmk80VRKlxU7vR1d8A1oygySwjV3N7q0hHRhKINqGxD8BdfXiat85p/WfPvL6r1myKOEhzDCZyBD1dQhztoQBMoPMIzvMKbo5wX5935mLeuOMXMEfyB8/kDxCePQg==</latexit>1

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> ( <latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> (<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> (

 char poly

2. Stability



SISO Design - 1. Disturbance Rejection

<latexit sha1_base64="XANJ/xCNU5B47CSr42JJTQ6YAkI=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY9KDHCvYD2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPpppTH2BR5KFjGCTSXdVfT4oV9yaOwdaJV5OKpCjOSh/9YcRSQSVhnCsdc9zY+OnWBlGOJ2V+ommMSYTPKI9SyUWVPvp/NYZOrPKEIWRsiUNmqu/J1IstJ6KwHYKbMZ62cvE/7xeYsJrP2UyTgyVZLEoTDgyEcoeR0OmKDF8agkmitlbERljhYmx8ZRsCN7yy6ukfVHzLmveQ73SuMnjKMIJnEIVPLiCBtxDE1pAYAzP8ApvjnBenHfnY9FacPKZY/gD5/MHN2WNsw==</latexit>

G(s)
<latexit sha1_base64="9QyqbZlsOFamTwyHLTLpLgBOwPg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY7MVjBfsB7VKyabYNTbJLkhXK0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G02bmd5+o0iySj2YWU1/gsWQhI9hkUrOqL4fliltzF0DrxMtJBXK0huWvwSgiiaDSEI617ntubPwUK8MIp/PSINE0xmSKx7RvqcSCaj9d3DpHF1YZoTBStqRBC/X3RIqF1jMR2E6BzUSvepn4n9dPTHjrp0zGiaGSLBeFCUcmQtnjaMQUJYbPLMFEMXsrIhOsMDE2npINwVt9eZ10rmredc17qFcad3kcRTiDc6iCBzfQgHtoQRsITOAZXuHNEc6L8+58LFsLTj5zCn/gfP4AMUmNrw==</latexit>

C(s)

<latexit sha1_base64="Kf9mXI33HZBwgZP3GwzBDcRuRwY=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFC6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C73u09UaRbJR5PG1Bd4LFnICDa5lNb1+bBacxvuHGiVeAWpQYHWsPo1GEUkEVQawrHWfc+NjZ9hZRjhdFYZJJrGmEzxmPYtlVhQ7WfzW2fozCojFEbKljRorv6eyLDQOhWB7RTYTPSyl4v/ef3EhDd+xmScGCrJYlGYcGQilD+ORkxRYnhqCSaK2VsRmWCFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHABJ7hFd4c4bw4787HorXkFDPH8AfO5w+Dw43l</latexit>

y(s)

<latexit sha1_base64="bPGUI7uTOwawc40lrKHHT4O49FM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbNqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo5TRWibxDxWvQBrypmkbcMMp71EUSwCTrvB5C73u09UaRbLRzNNqC/wSLKIEWxyKazr82G15jbcOdAq8QpSgwKtYfVrEMYkFVQawrHWfc9NjJ9hZRjhdFYZpJommEzwiPYtlVhQ7WfzW2fozCohimJlSxo0V39PZFhoPRWB7RTYjPWyl4v/ef3URDd+xmSSGirJYlGUcmRilD+OQqYoMXxqCSaK2VsRGWOFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHAGJ7hFd4c4bw4787HorXkFDPH8AfO5w9jsI3Q</latexit>

d(s)

<latexit sha1_base64="KTcTtUnmZcm/a2cj2dg6AHoG/wY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4sSQi6rHoxWML9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxUP++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasIbP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSvKh4VxWvflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPdoWMtw==</latexit>�

<latexit sha1_base64="o1aIZT27tCW4nd0bTkFWvq6VF04=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZTtqlu0nY3Qil9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBY+wabgR2EkUUhkIbAfju8xvP6HSPI4ezSRBX9JhxEPOqMkkrOrzfrni1tw5yCrxclKBHI1++as3iFkqMTJMUK27npsYf0qV4UzgrNRLNSaUjekQu5ZGVKL2p/NbZ+TMKgMSxspWZMhc/T0xpVLriQxsp6RmpJe9TPzP66YmvPGnPEpSgxFbLApTQUxMssfJgCtkRkwsoUxxeythI6ooMzaekg3BW355lbQuat5VzXu4rNRv8ziKcAKnUAUPrqEO99CAJjAYwTO8wpsjnRfn3flYtBacfOYY/sD5/AFlN43R</latexit>

e(s)
<latexit sha1_base64="OJtlB+ycfgHnWjCz9eBJgG7+VxQ=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwyKanr82G15jbcHGiVeAWpQYHWsPo1GEUkEVQawrHWfc+NjZ9iZRjhdF4ZJJrGmEzxmPYtlVhQ7af5rXN0ZpURCiNlSxqUq78nUiy0nonAdgpsJnrZy8T/vH5iwhs/ZTJODJVksShMODIRyh5HI6YoMXxmCSaK2VsRmWCFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHABJ7hFd4c4bw4787HorXkFDPH8AfO5w99p43h</latexit>

u(s)
<latexit sha1_base64="/kEOhEpO5xRMVaqaWI6VVUflB6U=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwySdX1+bBacxtuDrRKvILUoEBrWP0ajCKSCCoN4VjrvufGxk+xMoxwOq8MEk1jTKZ4TPuWSiyo9tP81jk6s8oIhZGyJQ3K1d8TKRZaz0RgOwU2E73sZeJ/Xj8x4Y2fMhknhkqyWBQmHJkIZY+jEVOUGD6zBBPF7K2ITLDCxNh4KjYEb/nlVdK5aHhXDe/hsta8LeIowwmcQh08uIYm3EML2kBgAs/wCm+OcF6cd+dj0Vpyiplj+APn8wd5Eo3e</latexit>

r(s)

<latexit sha1_base64="do7WY/vNWpTt5pzK60ma8NppWmo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwySdb1+bBacxtuDrRKvILUoEBrWP0ajCKSCCoN4VjrvufGxk+xMoxwOq8MEk1jTKZ4TPuWSiyo9tP81jk6s8oIhZGyJQ3K1d8TKRZaz0RgOwU2E73sZeJ/Xj8x4Y2fMhknhkqyWBQmHJkIZY+jEVOUGD6zBBPF7K2ITLDCxNh4KjYEb/nlVdK5aHhXDe/hsta8LeIowwmcQh08uIYm3EML2kBgAs/wCm+OcF6cd+dj0Vpyiplj+APn8wdy9o3a</latexit>

n(s)

<latexit sha1_base64="rhWIMj5U/I02I62f3lsTpsiaIMk=">AAAB+3icbVBNS8NAEJ3Ur1q/aj16WSxCRVoSEfUiFHvQYwX7AW0om822XbrZhN2NGEr/ihcPinj1j3jz37htc9DWBwOP92aYmedFnClt299WZmV1bX0ju5nb2t7Z3cvvF5oqjCWhDRLyULY9rChngjY005y2I0lx4HHa8ka1qd96pFKxUDzoJKJugAeC9RnB2ki9fCFB1+i2hkqynJTFCTpFfi9ftCv2DGiZOCkpQop6L//V9UMSB1RowrFSHceOtDvGUjPC6STXjRWNMBnhAe0YKnBAlTue3T5Bx0bxUT+UpoRGM/X3xBgHSiWBZzoDrIdq0ZuK/3mdWPev3DETUaypIPNF/ZgjHaJpEMhnkhLNE0MwkczcisgQS0y0iStnQnAWX14mzbOKc1Fx7s+L1Zs0jiwcwhGUwIFLqMId1KEBBJ7gGV7hzZpYL9a79TFvzVjpzAH8gfX5AwPrkdg=</latexit>

y = GC(r � y � n) + d

<latexit sha1_base64="wnrovYvfBA0Bb4qwbUUTyk9R3Oo=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4sSQi6kUoevFYwX5AG8pmO22XbjZxdyOE0D/hxYMiXv073vw3btsctPXBwOO9GWbmBbHg2rjut7O0vLK6tl7YKG5ube/slvb2GzpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3U785hMqzSP5YNIY/ZAOJO9zRo2VWkiuiTpNSbdUdivuFGSReDkpQ45at/TV6UUsCVEaJqjWbc+NjZ9RZTgTOC52Eo0xZSM6wLalkoao/Wx675gcW6VH+pGyJQ2Zqr8nMhpqnYaB7QypGep5byL+57UT07/yMy7jxKBks0X9RBATkcnzpMcVMiNSSyhT3N5K2JAqyoyNqGhD8OZfXiSNs4p3UfHuz8vVmzyOAhzCEZyAB5dQhTuoQR0YCHiGV3hzHp0X5935mLUuOfnMAfyB8/kDa7iO6g==</latexit>e = r � y
<latexit sha1_base64="WUbhcoyqwCCBTRCf1kQMZtjrZh4="></latexit>

e = r � y = (I +GC)�1

| {z }
S

r + (I +GC)�1GC| {z }
T

n� (I +GC)�1

| {z }
S

d

Sensitivity

Complementary 
Sensitivity

<latexit sha1_base64="NN7LndHn6xlfAE9kdjGpq/JoYRM=">AAAB+HicbVDLSgNBEOyNrxgfWfXoZTAIETHsiqgXIZiDeotoHpCsYXYymwyZfTAzK8QlX+LFgyJe/RRv/o2TZA+aWNBQVHXT3eVGnEllWd9GZmFxaXklu5pbW9/YzJtb23UZxoLQGgl5KJoulpSzgNYUU5w2I0Gx73LacAeVsd94pEKyMLhXw4g6Pu4FzGMEKy11zPwdukDFm8OrysFDcmSPOmbBKlkToHlip6QAKaod86vdDUns00ARjqVs2VaknAQLxQino1w7ljTCZIB7tKVpgH0qnWRy+Ajta6WLvFDoChSaqL8nEuxLOfRd3elj1Zez3lj8z2vFyjt3EhZEsaIBmS7yYo5UiMYpoC4TlCg+1AQTwfStiPSxwETprHI6BHv25XlSPy7ZpyX79qRQvkzjyMIu7EERbDiDMlxDFWpAIIZneIU348l4Md6Nj2lrxkhnduAPjM8fkxuRGg==</latexit>

S = (I +GC)�1

<latexit sha1_base64="D5qLAQTbF3OtP3jCgDaaA2JsBTo=">AAAB+nicbVDLSgNBEOyNrxhfGz16GQxCRAy7IupFCOYQvUXIC5I1zE4myZDZBzOzSljzKV48KOLVL/Hm3zhJ9qCJBQ1FVTfdXW7ImVSW9W2klpZXVtfS65mNza3tHTO7W5dBJAitkYAHouliSTnzaU0xxWkzFBR7LqcNd1ia+I0HKiQL/KoahdTxcN9nPUaw0lLHzFbRFcrfHpdLR/fxiT0ulzpmzipYU6BFYickBwkqHfOr3Q1I5FFfEY6lbNlWqJwYC8UIp+NMO5I0xGSI+7SlqY89Kp14evoYHWqli3qB0OUrNFV/T8TYk3LkubrTw2og572J+J/XilTv0omZH0aK+mS2qBdxpAI0yQF1maBE8ZEmmAimb0VkgAUmSqeV0SHY8y8vkvppwT4v2HdnueJ1Ekca9uEA8mDDBRThBipQAwKP8Ayv8GY8GS/Gu/Exa00Zycwe/IHx+QO4E5G5</latexit>

T = (I +GC)�1GC

<latexit sha1_base64="syY3oCAif3PL0akRpoLFvFiuzOs=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBAEIeyKqBch6EVvEfOCZAmzk0kyZHZ2mekVwpKP8OJBEa9+jzf/xkmyB00saCiquunuCmIpDLrut7O0vLK6tp7byG9ube/sFvb26yZKNOM1FslINwNquBSK11Cg5M1YcxoGkjeC4e3EbzxxbUSkqjiKuR/SvhI9wShaqfF4WiXX5L5TKLoldwqySLyMFCFDpVP4ancjloRcIZPUmJbnxuinVKNgko/z7cTwmLIh7fOWpYqG3Pjp9NwxObZKl/QibUshmaq/J1IaGjMKA9sZUhyYeW8i/ue1Euxd+alQcYJcsdmiXiIJRmTyO+kKzRnKkSWUaWFvJWxANWVoE8rbELz5lxdJ/azkXZS8h/Ni+SaLIweHcAQn4MEllOEOKlADBkN4hld4c2LnxXl3PmatS042cwB/4Hz+AH9njl4=</latexit>

S + T = I… fundamental

limitation

<latexit sha1_base64="UYt3Pod39ngMoNbvqfxt6cqqjBg="></latexit>

y = (I +GC)�1GC| {z }
T

(r � n) + (I +GC)�1

| {z }
S

d

<latexit sha1_base64="zSqv6Nf+TXilv7yzy+d4jEgEidA=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDAYhacKuiNoIwRRaWEQwD0iWMDuZTcbM7Cwzs0JY0tj4KzYWitj6D3b+jZNkQU08cOFwzr3ce48fMaq043xZmYXFpeWV7GpubX1jc8ve3qkrEUtMalgwIZs+UoTRkNQ01Yw0I0kQ9xlp+IPK2G/cE6moCG/1MCIeR72QBhQjbaSOvX9duINtwUkPFeE5LFxWij9Cx847JWcCOE/clORBimrH/mx3BY45CTVmSKmW60TaS5DUFDMyyrVjRSKEB6hHWoaGiBPlJZMvRvDQKF0YCGkq1HCi/p5IEFdqyH3TyZHuq1lvLP7ntWIdnHkJDaNYkxBPFwUxg1rAcSSwSyXBmg0NQVhScyvEfSQR1ia4nAnBnX15ntSPSu5Jyb05zpcv0jiyYA8cgAJwwSkogytQBTWAwQN4Ai/g1Xq0nq03633amrHSmV3wB9bHN1Zale0=</latexit>

L(j!) = (GC)(j!)

-1

<latexit sha1_base64="gOhfs16H5HsTlNvhUl/QEHoLivY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYhA8hV0R9Rj04jGCeUCyhNlJbzJmHsvMrBBC/sGLB0W8+j/e/BsnyR40saChqOqmuytOOTM2CL69ldW19Y3NwlZxe2d3b790cNgwKtMU61RxpVsxMciZxLpllmMr1UhEzLEZD2+nfvMJtWFKPthRipEgfckSRol1UqOjBPZJt1QOKsEM/jIJc1KGHLVu6avTUzQTKC3lxJh2GKQ2GhNtGeU4KXYygymhQ9LHtqOSCDTReHbtxD91Ss9PlHYlrT9Tf0+MiTBmJGLXKYgdmEVvKv7ntTObXEdjJtPMoqTzRUnGfav86et+j2mklo8cIVQzd6tPB0QTal1ARRdCuPjyMmmcV8LLSnh/Ua7e5HEU4BhO4AxCuIIq3EEN6kDhEZ7hFd485b14797HvHXFy2eO4A+8zx+SKY8h</latexit>!
<latexit sha1_base64="1vR6UjuQPRJ8qb7fMANHxTb3tgo=">AAAB83icbVBNSwMxEM3Wr1q/qh69BItQL2VXRD0WvXisaD+gu5RsOtvGJpslyQql7d/w4kERr/4Zb/4b03YP2vpg4PHeDDPzwoQzbVz328mtrK6tb+Q3C1vbO7t7xf2DhpapolCnkkvVCokGzmKoG2Y4tBIFRIQcmuHgZuo3n0BpJuMHM0wgEKQXs4hRYqzkj+/Lj74U0COn406x5FbcGfAy8TJSQhlqneKX35U0FRAbyonWbc9NTDAiyjDKYVLwUw0JoQPSg7alMRGgg9Hs5gk+sUoXR1LZig2eqb8nRkRoPRSh7RTE9PWiNxX/89qpia6CEYuT1EBM54uilGMj8TQA3GUKqOFDSwhVzN6KaZ8oQo2NqWBD8BZfXiaNs4p3UfHuzkvV6yyOPDpCx6iMPHSJqugW1VAdUZSgZ/SK3pzUeXHenY95a87JZg7RHzifP5NskWM=</latexit>

|S(j!)| <latexit sha1_base64="nj3XqTzprASFsxfegmr0WWJLFo4=">AAAB83icbVDLSgNBEJyNrxhfUY9eFoMQL2FXRD0GvXiMkBdklzA76U3GzGOZmRVCkt/w4kERr/6MN//GSbIHTSxoKKq66e6KEka18bxvJ7e2vrG5ld8u7Ozu7R8UD4+aWqaKQINIJlU7whoYFdAw1DBoJwowjxi0ouHdzG89gdJUiroZJRBy3Bc0pgQbKwWTevkxkBz6+HzSLZa8ijeHu0r8jJRQhlq3+BX0JEk5CEMY1rrje4kJx1gZShhMC0GqIcFkiPvQsVRgDjocz2+eumdW6bmxVLaEcefq74kx5lqPeGQ7OTYDvezNxP+8Tmrim3BMRZIaEGSxKE6Za6Q7C8DtUQXEsJElmChqb3XJACtMjI2pYEPwl19eJc2Lin9V8R8uS9XbLI48OkGnqIx8dI2q6B7VUAMRlKBn9IrenNR5cd6dj0VrzslmjtEfOJ8/lPqRZA==</latexit>

|T (j!)|

Bandwidth

<latexit sha1_base64="CQlPXgoFrM7Xet2OtjAKp+2XZkA=">AAAB8HicbVBNS8NAEJ34WetX1aOXYBE8lUREPZZ68VjBfkgbymazbZfubsLuRCyhv8KLB0W8+nO8+W/ctjlo64OBx3szzMwLE8ENet63s7K6tr6xWdgqbu/s7u2XDg6bJk41ZQ0ai1i3Q2KY4Io1kKNg7UQzIkPBWuHoZuq3Hpk2PFb3OE5YIMlA8T6nBK300EX2hFlUm/RKZa/izeAuEz8nZchR75W+ulFMU8kUUkGM6fhegkFGNHIq2KTYTQ1LCB2RAetYqohkJshmB0/cU6tEbj/WthS6M/X3REakMWMZ2k5JcGgWvan4n9dJsX8dZFwlKTJF54v6qXAxdqffuxHXjKIYW0Ko5vZWlw6JJhRtRkUbgr/48jJpnlf8y4p/d1Gu1vI4CnAMJ3AGPlxBFW6hDg2gIOEZXuHN0c6L8+58zFtXnHzmCP7A+fwBFpuQmQ==</latexit>

dB

disturbance 
rejection


(low frequency)
noise rejection


(high frequency)

<latexit sha1_base64="rbmIEb9PNehThWR/2dXI0CEKNsw=">AAACKXicbVDLSgMxFM34rPVVdekmWIR2U2ZE1I1QFMRlBfuAzlAyaaYNzWSG5I4yDP0dN/6KGwVF3fojpo+FbT0QOJxzLjf3+LHgGmz7y1paXlldW89t5De3tnd2C3v7DR0lirI6jUSkWj7RTHDJ6sBBsFasGAl9wZr+4HrkNx+Y0jyS95DGzAtJT/KAUwJG6hSqruBhJwPsKt7rA1EqesQulwGkQxyUoIwv8SSiZyL2EGt8U9LlTqFoV+wx8CJxpqSIpqh1Cm9uN6JJyCRQQbRuO3YMXkYUcCrYMO8mmsWEDkiPtQ2VJGTay8aXDvGxUbo4iJR5EvBY/TuRkVDrNPRNMiTQ1/PeSPzPaycQXHgZl3ECTNLJoiARGCI8qg13uWIURGoIoYqbv2LaJ4pQMOXmTQnO/MmLpHFScc4qzt1psXo1rSOHDtERKiEHnaMqukU1VEcUPaEX9I4+rGfr1fq0vifRJWs6c4BmYP38AmM/pgc=</latexit>

lim
t!1

f(t) = lim
s!0

sF (s)

SISO: 

FVT: 

<latexit sha1_base64="ARr+CUxGrahUhw00rhKOtdtrDZc="></latexit>

1

1 +GC
=

1

1 + nGnC
dGdC

=
dGdC

dGdC + nGnC

 given

1. Design for 
disturbance  

rejection 2. Design 
for stability

<latexit sha1_base64="ARr+CUxGrahUhw00rhKOtdtrDZc="></latexit>

1

1 +GC
=

1

1 + nGnC
dGdC

=
dGdC

dGdC + nGnC

<latexit sha1_base64="3kHJhMtttsnrWAyqnNuSior7O98=">AAACC3icbVC7TsMwFHV4lvIKMLJYrZDKUiUIAWMFC2MR9CE1UeQ4TmvVsSPbAVVRdxZ+hYUBhFj5ATb+BrfNAC1HutLROffq3nvClFGlHefbWlpeWV1bL22UN7e2d3btvf22EpnEpIUFE7IbIkUY5aSlqWakm0qCkpCRTji8mvideyIVFfxOj1LiJ6jPaUwx0kYK7IrHaBLkCnqS9gcaSSkeoDOGHlS3NXUcmQrsqlN3poCLxC1IFRRoBvaXFwmcJYRrzJBSPddJtZ8jqSlmZFz2MkVShIeoT3qGcpQQ5efTX8bwyCgRjIU0xTWcqr8ncpQoNUpC05kgPVDz3kT8z+tlOr7wc8rTTBOOZ4vijEEt4CQYGFFJsGYjQxCW1NwK8QBJhLWJr2xCcOdfXiTtk7p7VndvTquNyyKOEjgEFVADLjgHDXANmqAFMHgEz+AVvFlP1ov1bn3MWpesYuYA/IH1+QMlXpnQ</latexit>

lim
s!0

sS(s)d(s)
1. Design for 
disturbance 

rejection

<latexit sha1_base64="Uh8M37WnrBZ6E5iIpp3QxodH5IQ=">AAACAXicbVDLSsNAFJ34rPUVdSO4GSyCq5KIqBuh6MZlBfuAJoTJdNIOnUeYmSgl1I2/4saFIm79C3f+jdM2C209cOFwzr3ce0+cMqqN5307C4tLyyurpbXy+sbm1ra7s9vUMlOYNLBkUrVjpAmjgjQMNYy0U0UQjxlpxYPrsd+6J0pTKe7MMCUhRz1BE4qRsVLk7l/CgFEe5RoGivb6BiklH6A3ityKV/UmgPPEL0gFFKhH7lfQlTjjRBjMkNYd30tNmCNlKGZkVA4yTVKEB6hHOpYKxIkO88kHI3hklS5MpLIlDJyovydyxLUe8th2cmT6etYbi/95ncwkF2FORZoZIvB0UZIxaCQcxwG7VBFs2NAShBW1t0LcRwphY0Mr2xD82ZfnSfOk6p9V/dvTSu2qiKMEDsAhOAY+OAc1cAPqoAEweATP4BW8OU/Oi/PufExbF5xiZg/8gfP5A8wVlns=</latexit>

= lim
s!0

<latexit sha1_base64="vsDpfYbw0s5cDF7qjMYBdSqobT4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU0P1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5oVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTcmG4C2/vEpaF1Xvquo1Liu12zyOIpzAKZyDB9dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/gfP4A4J2M/Q==</latexit>s

Disturbance 
types

<latexit sha1_base64="ywJzHH7oki+MiNHzTkr3XOAEmOg=">AAACDXicbZDLSsNAFIYnXmu9VV26GaxC3ZRERN0IRTcuK9gLNKVMJpN26GQSZk7EEvICbnwVNy4UcevenW/jtM1CW38Y+PjPOZw5vxcLrsG2v62FxaXlldXCWnF9Y3Nru7Sz29RRoihr0EhEqu0RzQSXrAEcBGvHipHQE6zlDa/H9dY9U5pH8g5GMeuGpC95wCkBY/VKh35FH+NL7AaK0NQF9gCpzHp+lrM/5l6pbFftifA8ODmUUa56r/Tl+hFNQiaBCqJ1x7Fj6KZEAaeCZUU30SwmdEj6rGNQkpDpbjq5JsNHxvFxECnzJOCJ+3siJaHWo9AznSGBgZ6tjc3/ap0EgotuymWcAJN0uihIBIYIj6PBPleMghgZIFRx81dMB8TkAibAognBmT15HponVees6tyelmtXeRwFtI8OUAU56BzV0A2qowai6BE9o1f0Zj1ZL9a79TFtXbDymT30R9bnD/oqnDA=</latexit>

d(s) =
nd
dd

<latexit sha1_base64="ywJzHH7oki+MiNHzTkr3XOAEmOg=">AAACDXicbZDLSsNAFIYnXmu9VV26GaxC3ZRERN0IRTcuK9gLNKVMJpN26GQSZk7EEvICbnwVNy4UcevenW/jtM1CW38Y+PjPOZw5vxcLrsG2v62FxaXlldXCWnF9Y3Nru7Sz29RRoihr0EhEqu0RzQSXrAEcBGvHipHQE6zlDa/H9dY9U5pH8g5GMeuGpC95wCkBY/VKh35FH+NL7AaK0NQF9gCpzHp+lrM/5l6pbFftifA8ODmUUa56r/Tl+hFNQiaBCqJ1x7Fj6KZEAaeCZUU30SwmdEj6rGNQkpDpbjq5JsNHxvFxECnzJOCJ+3siJaHWo9AznSGBgZ6tjc3/ap0EgotuymWcAJN0uihIBIYIj6PBPleMghgZIFRx81dMB8TkAibAognBmT15HponVees6tyelmtXeRwFtI8OUAU56BzV0A2qowai6BE9o1f0Zj1ZL9a79TFtXbDymT30R9bnD/oqnDA=</latexit>

d(s) =
nd
dd

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> ( <latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> (<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> ( <latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> ( <latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> (<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> (

higher order lower order

…higher order

…low order or constant

<latexit sha1_base64="pMmDtUVZhMnMbKgTVCJu5sCQedk=">AAACCnicbZDLSsNAFIYnXmu9RV26GS2Cq5KIqBuh6KIuK9gLNKFMppN26GQSZk7EErp246u4caGIW5/AnW/jtM1CW38Y+PjPOZw5f5AIrsFxvq2FxaXlldXCWnF9Y3Nr297Zbeg4VZTVaSxi1QqIZoJLVgcOgrUSxUgUCNYMBtfjevOeKc1jeQfDhPkR6UkeckrAWB37oIovsRcqQjMP2ANkctSpjnLujrljl5yyMxGeBzeHEspV69hfXjemacQkUEG0brtOAn5GFHAq2KjopZolhA5Ij7UNShIx7WeTU0b4yDhdHMbKPAl44v6eyEik9TAKTGdEoK9na2Pzv1o7hfDCz7hMUmCSTheFqcAQ43EuuMsVoyCGBghV3PwV0z4xuYBJr2hCcGdPnofGSdk9K7u3p6XKVR5HAe2jQ3SMXHSOKugG1VAdUfSIntErerOerBfr3fqYti5Y+cwe+iPr8we9rJr3</latexit>

G =
nG
dG

<latexit sha1_base64="j1wft0CK/Cw+ILl20WjrN4MMhbk=">AAACCnicbZDLSsNAFIYn9VbrLerSzWgRXJVERN0IxW5cVrAXaEuZTCft0MkkzJyIJWTtxldx40IRtz6BO9/GSZuFtv4w8PGfczhzfi8SXIPjfFuFpeWV1bXiemljc2t7x97da+owVpQ1aChC1faIZoJL1gAOgrUjxUjgCdbyxrWs3rpnSvNQ3sEkYr2ADCX3OSVgrL59WMNXuOsrQpMusAdIZNqvpTkPMu7bZafiTIUXwc2hjHLV+/ZXdxDSOGASqCBad1wngl5CFHAqWFrqxppFhI7JkHUMShIw3Uump6T42DgD7IfKPAl46v6eSEig9STwTGdAYKTna5n5X60Tg3/ZS7iMYmCSzhb5scAQ4iwXPOCKURATA4Qqbv6K6YiYXMCkVzIhuPMnL0LztOKeV9zbs3L1Oo+jiA7QETpBLrpAVXSD6qiBKHpEz+gVvVlP1ov1bn3MWgtWPrOP/sj6/AGqxJrr</latexit>

C =
nC
dC

<latexit sha1_base64="MnALy66m5D7hSlqRqr0HHhL8dpI=">AAACLHicbZDLSgMxFIYz9VbrrerSTbAIrsqMiLoRirOoCxcV7AXaUjJppg3NZIbkjFiGeSA3voogLizi1ucwbWdRqwcSPv7/HJLze5HgGmx7YuVWVtfWN/Kbha3tnd294v5BQ4exoqxOQxGqlkc0E1yyOnAQrBUpRgJPsKY3cqd+85EpzUP5AOOIdQMykNznlICRekX3Dl/jqmuujq8ITTrAniCRaa+aZtyf8pLpLphu2iuW7LI9K/wXnAxKKKtar/jW6Yc0DpgEKojWbceOoJsQBZwKlhY6sWYRoSMyYG2DkgRMd5PZsik+MUof+6EyRwKeqYsTCQm0Hgee6QwIDPWyNxX/89ox+FfdhMsoBibp/CE/FhhCPE0O97liFMTYAKGKm79iOiQmFzD5FkwIzvLKf6FxVnYuys79ealyk8WRR0foGJ0iB12iCrpFNVRHFD2jV/SBJtaL9W59Wl/z1pyVzRyiX2V9/wArHamH</latexit>

L = GC =
nG
dG

nC
dC

Loop 
Transfer

…causal
<latexit sha1_base64="G6v+Z6/unswo8aK3i2ZFmhr3IV0=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cTNYBBdSEhF1WexClxXsBdoQJpNJO3RyYeZELLELX8WNC0Xc+hrufBunbRBt/WHg4z/ncM78XiK4Asv6MgoLi0vLK8XV0tr6xuaWub3TVHEqKWvQWMSy7RHFBI9YAzgI1k4kI6EnWMsb1Mb11h2TisfRLQwT5oSkF/GAUwLacs29LrB7yPyRe3WMf7jmmmWrYk2E58HOoYxy1V3zs+vHNA1ZBFQQpTq2lYCTEQmcCjYqdVPFEkIHpMc6GiMSMuVkk/tH+FA7Pg5iqV8EeOL+nshIqNQw9HRnSKCvZmtj879aJ4Xgwsl4lKTAIjpdFKQCQ4zHYWCfS0ZBDDUQKrm+FdM+kYSCjqykQ7BnvzwPzZOKfVaxb07L1cs8jiLaRwfoCNnoHFXRNaqjBqLoAT2hF/RqPBrPxpvxPm0tGPnMLvoj4+MbBn6WGw==</latexit>

dG, dC
<latexit sha1_base64="03VgsEeZLr2d27qAriYkPW64ews=">AAACAHicbZDLSsNAFIYnXmu9RV24cDNYBBdSEhF1WexClxXsBdpQJtNJO3QyCTMnYgnZ+CpuXCji1sdw59s4bYNo6w8DH/85hzPn92PBNTjOl7WwuLS8slpYK65vbG5t2zu7DR0lirI6jUSkWj7RTHDJ6sBBsFasGAl9wZr+sDquN++Z0jySdzCKmReSvuQBpwSM1bX3O8AeIJVZ9/oE/3AVd+2SU3YmwvPg5lBCuWpd+7PTi2gSMglUEK3brhODlxIFnAqWFTuJZjGhQ9JnbYOShEx76eSADB8Zp4eDSJknAU/c3xMpCbUehb7pDAkM9GxtbP5XaycQXHopl3ECTNLpoiARGCI8TgP3uGIUxMgAoYqbv2I6IIpQMJkVTQju7Mnz0Dgtu+dl9/asVLnK4yigA3SIjpGLLlAF3aAaqiOKMvSEXtCr9Wg9W2/W+7R1wcpn9tAfWR/fg9GWWQ==</latexit>nG, nC higher order than…

Output

Error

<latexit sha1_base64="LpC1aCpLS+5qFgFG4BBWv2d1yvY="></latexit>

= lim
s!0

snn + · · ·+ ↵ksk

snd + · · ·+ ↵k0sk0

impulse  step  ramp quad
<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1
<latexit sha1_base64="EZ2msM4NwWSSnJ5VkGGc7mbpaBc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU01E1GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94jjhfkQHSoSCUbTSg3dmeuWKW3VnIMvEy0kFctR75a9uP2ZpxBUySY3peG6CfkY1Cib5pNRNDU8oG9EB71iqaMSNn81OnZATq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9G/SF5ozlGNLKNPC3krYkGrK0KZTsiF4iy8vk+Z51busevcXldpNHkcRjuAYTsGDK6jBHdShAQwG8Ayv8OZI58V5dz7mrQUnnzmEP3A+fwC8h41x</latexit>

1/s
<latexit sha1_base64="ZzcAa+fHMW9bNzjQABFAFK07Fi4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4qkkR9Vj04rGCaQttLJvtpF262YTdjVBKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfzsrq2vrGZmGruL2zu7dfOjhs6CRTDH2WiES1QqpRcIm+4UZgK1VI41BgMxzeTv3mEyrNE/lgRikGMe1LHnFGjZV871w/VrulsltxZyDLxMtJGXLUu6WvTi9hWYzSMEG1bntuaoIxVYYzgZNiJ9OYUjakfWxbKmmMOhjPjp2QU6v0SJQoW9KQmfp7YkxjrUdxaDtjagZ60ZuK/3ntzETXwZjLNDMo2XxRlAliEjL9nPS4QmbEyBLKFLe3EjagijJj8ynaELzFl5dJo1rxLive/UW5dpPHUYBjOIEz8OAKanAHdfCBAYdneIU3RzovzrvzMW9dcfKZI/gD5/MH4qyOFQ==</latexit>

1/s2
<latexit sha1_base64="pLmqFTm+52+mWpnCQ5YXuZQ/aC8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU01U1GPRi8cKpi20sWy203bpZhN2N0IJ/Q1ePCji1R/kzX/jts1Bqw8GHu/NMDMvTATXxnW/nMLS8srqWnG9tLG5tb1T3t1r6DhVDH0Wi1i1QqpRcIm+4UZgK1FIo1BgMxzdTP3mIyrNY3lvxgkGER1I3ueMGiv53ol+OOuWK27VnYH8JV5OKpCj3i1/dnoxSyOUhgmqddtzExNkVBnOBE5KnVRjQtmIDrBtqaQR6iCbHTshR1bpkX6sbElDZurPiYxGWo+j0HZG1Az1ojcV//PaqelfBRmXSWpQsvmifiqIicn0c9LjCpkRY0soU9zeStiQKsqMzadkQ/AWX/5LGqdV76Lq3Z1Xatd5HEU4gEM4Bg8uoQa3UAcfGHB4ghd4daTz7Lw57/PWgpPP7MMvOB/f5DCOFg==</latexit>

1/s3

<latexit sha1_base64="RZQtKCDdy1hmjclKwNN9kFmiVA0=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbRU9mVop6k6MVjBfsB7VKyabaNm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMCxLOtHHdb6ewsrq2vlHcLG1t7+zulfcPWlqmitAmkVyqToA15UzQpmGG006iKI4DTttBdDv1209UaSbFgxkn1I/xULCQEWys1IrQNYpO++WKW3VnQMvEy0kFcjT65a/eQJI0psIQjrXuem5i/Awrwwink1Iv1TTBJMJD2rVU4JhqP5tdO0EnVhmgUCpbwqCZ+nsiw7HW4ziwnTE2I73oTcX/vG5qwis/YyJJDRVkvihMOTISTV9HA6YoMXxsCSaK2VsRGWGFibEBlWwI3uLLy6R1XvUuqt59rVK/yeMowhEcwxl4cAl1uIMGNIHAIzzDK7w50nlx3p2PeWvByWcO4Q+czx8tbo43</latexit>

k > k0

<latexit sha1_base64="Az7jo6nqXcRzFYaD8a9VFMWpywk=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNoFe4kqIVF0MYygvmA5Ah7m71kvb3dY3dPCEf+g42FIrb+Hzv/jZvkCk18MPB4b4aZeUHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvLVBHaJJJL1QmwppwJ2jTMcNpJFMVxwGk7iG6nfvuJKs2keDDjhPoxHgoWMoKNlVoRukbRab9ccavuDGiZeDmpQI5Gv/zVG0iSxlQYwrHWXc9NjJ9hZRjhdFLqpZommER4SLuWChxT7WezayfoxCoDFEplSxg0U39PZDjWehwHtjPGZqQXvan4n9dNTXjlZ0wkqaGCzBeFKUdGounraMAUJYaPLcFEMXsrIiOsMDE2oJINwVt8eZm0zqveRdW7r1XqN3kcRTiCYzgDDy6hDnfQgCYQeIRneIU3RzovzrvzMW8tOPnMIfyB8/kDKmCONQ==</latexit>

k < k0

<latexit sha1_base64="JJI/zcQTqceq+ck1MDQAc/2WdcY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbRU9mVol6EohePFewHtEvJptk2bjZZkqxQlv4HLx4U8er/8ea/MW33oK0PBh7vzTAzL0g408Z1v53Cyura+kZxs7S1vbO7V94/aGmZKkKbRHKpOgHWlDNBm4YZTjuJojgOOG0H0e3Ubz9RpZkUD2acUD/GQ8FCRrCxUitC1yg67ZcrbtWdAS0TLycVyNHol796A0nSmApDONa667mJ8TOsDCOcTkq9VNMEkwgPaddSgWOq/Wx27QSdWGWAQqlsCYNm6u+JDMdaj+PAdsbYjPSiNxX/87qpCa/8jIkkNVSQ+aIw5chINH0dDZiixPCxJZgoZm9FZIQVJsYGVLIheIsvL5PWedW7qHr3tUr9Jo+jCEdwDGfgwSXU4Q4a0AQCj/AMr/DmSOfFeXc+5q0FJ585hD9wPn8AK+eONg==</latexit>

k = k0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0
<latexit sha1_base64="UyOwiy6/yuvViHZTFwAhrcazMuo=">AAACEnicbZDJSgNBEIZ74hbjFvXopTGIegkzIuox6MVjBLNAJoSaTk/SpGehu0YJwzyDF1/FiwdFvHry5tvYWQRN/KHh468qquv3Yik02vaXlVtYXFpeya8W1tY3NreK2zt1HSWK8RqLZKSaHmguRchrKFDyZqw4BJ7kDW9wNao37rjSIgpvcRjzdgC9UPiCARqrUzx2lej1EZSK7qmLvgKWuiDjPnQG2Q+lg8Ms6xRLdtkei86DM4USmaraKX663YglAQ+RSdC65dgxtlNQKJjkWcFNNI+BDaDHWwZDCLhup+OTMnpgnC71I2VeiHTs/p5IIdB6GHimMwDs69nayPyv1krQv2inIowT5CGbLPITSTGio3xoVyjOUA4NAFPC/JWyPphY0KRYMCE4syfPQ/2k7JyVnZvTUuVyGkee7JF9ckQcck4q5JpUSY0w8kCeyAt5tR6tZ+vNep+05qzpzC75I+vjG+qGnuM=</latexit>

! ↵k
↵k0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0
<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0 <latexit sha1_base64="mazb0970JojN35Q8uf+F2WEfF3o=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUREPRa9eKxgP6ANZbPdtGs3u2F3IoTQ/+DFgyJe/T/e/Ddu2xy09cHA470ZZuaFieAGPe/bWVldW9/YLG2Vt3d29/YrB4cto1JNWZMqoXQnJIYJLlkTOQrWSTQjcShYOxzfTv32E9OGK/mAWcKCmAwljzglaKVWj8sIs36l6tW8Gdxl4hekCgUa/cpXb6BoGjOJVBBjur6XYJATjZwKNin3UsMSQsdkyLqWShIzE+SzayfuqVUGbqS0LYnuTP09kZPYmCwObWdMcGQWvan4n9dNMboOci6TFJmk80VRKlxU7vR1d8A1oygySwjV3N7q0hHRhKINqGxD8BdfXiat85p/WfPvL6r1myKOEhzDCZyBD1dQhztoQBMoPMIzvMKbo5wX5935mLeuOMXMEfyB8/kDxCePQg==</latexit>1

…must have constant for stability

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> ( <latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> (<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> (

 char poly

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> ( <latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> (<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> (

…probably has constant

2. Stability



SISO Design - Internal Model Principle

<latexit sha1_base64="XANJ/xCNU5B47CSr42JJTQ6YAkI=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY9KDHCvYD2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPpppTH2BR5KFjGCTSXdVfT4oV9yaOwdaJV5OKpCjOSh/9YcRSQSVhnCsdc9zY+OnWBlGOJ2V+ommMSYTPKI9SyUWVPvp/NYZOrPKEIWRsiUNmqu/J1IstJ6KwHYKbMZ62cvE/7xeYsJrP2UyTgyVZLEoTDgyEcoeR0OmKDF8agkmitlbERljhYmx8ZRsCN7yy6ukfVHzLmveQ73SuMnjKMIJnEIVPLiCBtxDE1pAYAzP8ApvjnBenHfnY9FacPKZY/gD5/MHN2WNsw==</latexit>

G(s)
<latexit sha1_base64="9QyqbZlsOFamTwyHLTLpLgBOwPg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY7MVjBfsB7VKyabYNTbJLkhXK0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G02bmd5+o0iySj2YWU1/gsWQhI9hkUrOqL4fliltzF0DrxMtJBXK0huWvwSgiiaDSEI617ntubPwUK8MIp/PSINE0xmSKx7RvqcSCaj9d3DpHF1YZoTBStqRBC/X3RIqF1jMR2E6BzUSvepn4n9dPTHjrp0zGiaGSLBeFCUcmQtnjaMQUJYbPLMFEMXsrIhOsMDE2npINwVt9eZ10rmredc17qFcad3kcRTiDc6iCBzfQgHtoQRsITOAZXuHNEc6L8+58LFsLTj5zCn/gfP4AMUmNrw==</latexit>

C(s)

<latexit sha1_base64="Kf9mXI33HZBwgZP3GwzBDcRuRwY=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFC6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C73u09UaRbJR5PG1Bd4LFnICDa5lNb1+bBacxvuHGiVeAWpQYHWsPo1GEUkEVQawrHWfc+NjZ9hZRjhdFYZJJrGmEzxmPYtlVhQ7WfzW2fozCojFEbKljRorv6eyLDQOhWB7RTYTPSyl4v/ef3EhDd+xmScGCrJYlGYcGQilD+ORkxRYnhqCSaK2VsRmWCFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHABJ7hFd4c4bw4787HorXkFDPH8AfO5w+Dw43l</latexit>

y(s)

<latexit sha1_base64="bPGUI7uTOwawc40lrKHHT4O49FM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbNqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo5TRWibxDxWvQBrypmkbcMMp71EUSwCTrvB5C73u09UaRbLRzNNqC/wSLKIEWxyKazr82G15jbcOdAq8QpSgwKtYfVrEMYkFVQawrHWfc9NjJ9hZRjhdFYZpJommEzwiPYtlVhQ7WfzW2fozCohimJlSxo0V39PZFhoPRWB7RTYjPWyl4v/ef3URDd+xmSSGirJYlGUcmRilD+OQqYoMXxqCSaK2VsRGWOFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHAGJ7hFd4c4bw4787HorXkFDPH8AfO5w9jsI3Q</latexit>

d(s)

<latexit sha1_base64="KTcTtUnmZcm/a2cj2dg6AHoG/wY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4sSQi6rHoxWML9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxUP++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasIbP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSvKh4VxWvflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPdoWMtw==</latexit>�

<latexit sha1_base64="o1aIZT27tCW4nd0bTkFWvq6VF04=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZTtqlu0nY3Qil9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBY+wabgR2EkUUhkIbAfju8xvP6HSPI4ezSRBX9JhxEPOqMkkrOrzfrni1tw5yCrxclKBHI1++as3iFkqMTJMUK27npsYf0qV4UzgrNRLNSaUjekQu5ZGVKL2p/NbZ+TMKgMSxspWZMhc/T0xpVLriQxsp6RmpJe9TPzP66YmvPGnPEpSgxFbLApTQUxMssfJgCtkRkwsoUxxeythI6ooMzaekg3BW355lbQuat5VzXu4rNRv8ziKcAKnUAUPrqEO99CAJjAYwTO8wpsjnRfn3flYtBacfOYY/sD5/AFlN43R</latexit>

e(s)
<latexit sha1_base64="OJtlB+ycfgHnWjCz9eBJgG7+VxQ=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwyKanr82G15jbcHGiVeAWpQYHWsPo1GEUkEVQawrHWfc+NjZ9iZRjhdF4ZJJrGmEzxmPYtlVhQ7af5rXN0ZpURCiNlSxqUq78nUiy0nonAdgpsJnrZy8T/vH5iwhs/ZTJODJVksShMODIRyh5HI6YoMXxmCSaK2VsRmWCFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHABJ7hFd4c4bw4787HorXkFDPH8AfO5w99p43h</latexit>

u(s)
<latexit sha1_base64="/kEOhEpO5xRMVaqaWI6VVUflB6U=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwySdX1+bBacxtuDrRKvILUoEBrWP0ajCKSCCoN4VjrvufGxk+xMoxwOq8MEk1jTKZ4TPuWSiyo9tP81jk6s8oIhZGyJQ3K1d8TKRZaz0RgOwU2E73sZeJ/Xj8x4Y2fMhknhkqyWBQmHJkIZY+jEVOUGD6zBBPF7K2ITLDCxNh4KjYEb/nlVdK5aHhXDe/hsta8LeIowwmcQh08uIYm3EML2kBgAs/wCm+OcF6cd+dj0Vpyiplj+APn8wd5Eo3e</latexit>

r(s)

<latexit sha1_base64="do7WY/vNWpTt5pzK60ma8NppWmo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwySdb1+bBacxtuDrRKvILUoEBrWP0ajCKSCCoN4VjrvufGxk+xMoxwOq8MEk1jTKZ4TPuWSiyo9tP81jk6s8oIhZGyJQ3K1d8TKRZaz0RgOwU2E73sZeJ/Xj8x4Y2fMhknhkqyWBQmHJkIZY+jEVOUGD6zBBPF7K2ITLDCxNh4KjYEb/nlVdK5aHhXDe/hsta8LeIowwmcQh08uIYm3EML2kBgAs/wCm+OcF6cd+dj0Vpyiplj+APn8wdy9o3a</latexit>

n(s)

<latexit sha1_base64="rhWIMj5U/I02I62f3lsTpsiaIMk=">AAAB+3icbVBNS8NAEJ3Ur1q/aj16WSxCRVoSEfUiFHvQYwX7AW0om822XbrZhN2NGEr/ihcPinj1j3jz37htc9DWBwOP92aYmedFnClt299WZmV1bX0ju5nb2t7Z3cvvF5oqjCWhDRLyULY9rChngjY005y2I0lx4HHa8ka1qd96pFKxUDzoJKJugAeC9RnB2ki9fCFB1+i2hkqynJTFCTpFfi9ftCv2DGiZOCkpQop6L//V9UMSB1RowrFSHceOtDvGUjPC6STXjRWNMBnhAe0YKnBAlTue3T5Bx0bxUT+UpoRGM/X3xBgHSiWBZzoDrIdq0ZuK/3mdWPev3DETUaypIPNF/ZgjHaJpEMhnkhLNE0MwkczcisgQS0y0iStnQnAWX14mzbOKc1Fx7s+L1Zs0jiwcwhGUwIFLqMId1KEBBJ7gGV7hzZpYL9a79TFvzVjpzAH8gfX5AwPrkdg=</latexit>

y = GC(r � y � n) + d

<latexit sha1_base64="wnrovYvfBA0Bb4qwbUUTyk9R3Oo=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4sSQi6kUoevFYwX5AG8pmO22XbjZxdyOE0D/hxYMiXv073vw3btsctPXBwOO9GWbmBbHg2rjut7O0vLK6tl7YKG5ube/slvb2GzpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3U785hMqzSP5YNIY/ZAOJO9zRo2VWkiuiTpNSbdUdivuFGSReDkpQ45at/TV6UUsCVEaJqjWbc+NjZ9RZTgTOC52Eo0xZSM6wLalkoao/Wx675gcW6VH+pGyJQ2Zqr8nMhpqnYaB7QypGep5byL+57UT07/yMy7jxKBks0X9RBATkcnzpMcVMiNSSyhT3N5K2JAqyoyNqGhD8OZfXiSNs4p3UfHuz8vVmzyOAhzCEZyAB5dQhTuoQR0YCHiGV3hzHp0X5935mLUuOfnMAfyB8/kDa7iO6g==</latexit>e = r � y
<latexit sha1_base64="WUbhcoyqwCCBTRCf1kQMZtjrZh4="></latexit>

e = r � y = (I +GC)�1

| {z }
S

r + (I +GC)�1GC| {z }
T

n� (I +GC)�1

| {z }
S

d

Sensitivity

Complementary 
Sensitivity

<latexit sha1_base64="NN7LndHn6xlfAE9kdjGpq/JoYRM=">AAAB+HicbVDLSgNBEOyNrxgfWfXoZTAIETHsiqgXIZiDeotoHpCsYXYymwyZfTAzK8QlX+LFgyJe/RRv/o2TZA+aWNBQVHXT3eVGnEllWd9GZmFxaXklu5pbW9/YzJtb23UZxoLQGgl5KJoulpSzgNYUU5w2I0Gx73LacAeVsd94pEKyMLhXw4g6Pu4FzGMEKy11zPwdukDFm8OrysFDcmSPOmbBKlkToHlip6QAKaod86vdDUns00ARjqVs2VaknAQLxQino1w7ljTCZIB7tKVpgH0qnWRy+Ajta6WLvFDoChSaqL8nEuxLOfRd3elj1Zez3lj8z2vFyjt3EhZEsaIBmS7yYo5UiMYpoC4TlCg+1AQTwfStiPSxwETprHI6BHv25XlSPy7ZpyX79qRQvkzjyMIu7EERbDiDMlxDFWpAIIZneIU348l4Md6Nj2lrxkhnduAPjM8fkxuRGg==</latexit>

S = (I +GC)�1

<latexit sha1_base64="D5qLAQTbF3OtP3jCgDaaA2JsBTo=">AAAB+nicbVDLSgNBEOyNrxhfGz16GQxCRAy7IupFCOYQvUXIC5I1zE4myZDZBzOzSljzKV48KOLVL/Hm3zhJ9qCJBQ1FVTfdXW7ImVSW9W2klpZXVtfS65mNza3tHTO7W5dBJAitkYAHouliSTnzaU0xxWkzFBR7LqcNd1ia+I0HKiQL/KoahdTxcN9nPUaw0lLHzFbRFcrfHpdLR/fxiT0ulzpmzipYU6BFYickBwkqHfOr3Q1I5FFfEY6lbNlWqJwYC8UIp+NMO5I0xGSI+7SlqY89Kp14evoYHWqli3qB0OUrNFV/T8TYk3LkubrTw2og572J+J/XilTv0omZH0aK+mS2qBdxpAI0yQF1maBE8ZEmmAimb0VkgAUmSqeV0SHY8y8vkvppwT4v2HdnueJ1Ekca9uEA8mDDBRThBipQAwKP8Ayv8GY8GS/Gu/Exa00Zycwe/IHx+QO4E5G5</latexit>

T = (I +GC)�1GC

<latexit sha1_base64="syY3oCAif3PL0akRpoLFvFiuzOs=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBAEIeyKqBch6EVvEfOCZAmzk0kyZHZ2mekVwpKP8OJBEa9+jzf/xkmyB00saCiquunuCmIpDLrut7O0vLK6tp7byG9ube/sFvb26yZKNOM1FslINwNquBSK11Cg5M1YcxoGkjeC4e3EbzxxbUSkqjiKuR/SvhI9wShaqfF4WiXX5L5TKLoldwqySLyMFCFDpVP4ancjloRcIZPUmJbnxuinVKNgko/z7cTwmLIh7fOWpYqG3Pjp9NwxObZKl/QibUshmaq/J1IaGjMKA9sZUhyYeW8i/ue1Euxd+alQcYJcsdmiXiIJRmTyO+kKzRnKkSWUaWFvJWxANWVoE8rbELz5lxdJ/azkXZS8h/Ni+SaLIweHcAQn4MEllOEOKlADBkN4hld4c2LnxXl3PmatS042cwB/4Hz+AH9njl4=</latexit>

S + T = I… fundamental

limitation

<latexit sha1_base64="UYt3Pod39ngMoNbvqfxt6cqqjBg="></latexit>

y = (I +GC)�1GC| {z }
T

(r � n) + (I +GC)�1

| {z }
S

d

<latexit sha1_base64="zSqv6Nf+TXilv7yzy+d4jEgEidA=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDAYhacKuiNoIwRRaWEQwD0iWMDuZTcbM7Cwzs0JY0tj4KzYWitj6D3b+jZNkQU08cOFwzr3ce48fMaq043xZmYXFpeWV7GpubX1jc8ve3qkrEUtMalgwIZs+UoTRkNQ01Yw0I0kQ9xlp+IPK2G/cE6moCG/1MCIeR72QBhQjbaSOvX9duINtwUkPFeE5LFxWij9Cx847JWcCOE/clORBimrH/mx3BY45CTVmSKmW60TaS5DUFDMyyrVjRSKEB6hHWoaGiBPlJZMvRvDQKF0YCGkq1HCi/p5IEFdqyH3TyZHuq1lvLP7ntWIdnHkJDaNYkxBPFwUxg1rAcSSwSyXBmg0NQVhScyvEfSQR1ia4nAnBnX15ntSPSu5Jyb05zpcv0jiyYA8cgAJwwSkogytQBTWAwQN4Ai/g1Xq0nq03633amrHSmV3wB9bHN1Zale0=</latexit>

L(j!) = (GC)(j!)

-1

<latexit sha1_base64="gOhfs16H5HsTlNvhUl/QEHoLivY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYhA8hV0R9Rj04jGCeUCyhNlJbzJmHsvMrBBC/sGLB0W8+j/e/BsnyR40saChqOqmuytOOTM2CL69ldW19Y3NwlZxe2d3b790cNgwKtMU61RxpVsxMciZxLpllmMr1UhEzLEZD2+nfvMJtWFKPthRipEgfckSRol1UqOjBPZJt1QOKsEM/jIJc1KGHLVu6avTUzQTKC3lxJh2GKQ2GhNtGeU4KXYygymhQ9LHtqOSCDTReHbtxD91Ss9PlHYlrT9Tf0+MiTBmJGLXKYgdmEVvKv7ntTObXEdjJtPMoqTzRUnGfav86et+j2mklo8cIVQzd6tPB0QTal1ARRdCuPjyMmmcV8LLSnh/Ua7e5HEU4BhO4AxCuIIq3EEN6kDhEZ7hFd485b14797HvHXFy2eO4A+8zx+SKY8h</latexit>!
<latexit sha1_base64="1vR6UjuQPRJ8qb7fMANHxTb3tgo=">AAAB83icbVBNSwMxEM3Wr1q/qh69BItQL2VXRD0WvXisaD+gu5RsOtvGJpslyQql7d/w4kERr/4Zb/4b03YP2vpg4PHeDDPzwoQzbVz328mtrK6tb+Q3C1vbO7t7xf2DhpapolCnkkvVCokGzmKoG2Y4tBIFRIQcmuHgZuo3n0BpJuMHM0wgEKQXs4hRYqzkj+/Lj74U0COn406x5FbcGfAy8TJSQhlqneKX35U0FRAbyonWbc9NTDAiyjDKYVLwUw0JoQPSg7alMRGgg9Hs5gk+sUoXR1LZig2eqb8nRkRoPRSh7RTE9PWiNxX/89qpia6CEYuT1EBM54uilGMj8TQA3GUKqOFDSwhVzN6KaZ8oQo2NqWBD8BZfXiaNs4p3UfHuzkvV6yyOPDpCx6iMPHSJqugW1VAdUZSgZ/SK3pzUeXHenY95a87JZg7RHzifP5NskWM=</latexit>

|S(j!)| <latexit sha1_base64="nj3XqTzprASFsxfegmr0WWJLFo4=">AAAB83icbVDLSgNBEJyNrxhfUY9eFoMQL2FXRD0GvXiMkBdklzA76U3GzGOZmRVCkt/w4kERr/6MN//GSbIHTSxoKKq66e6KEka18bxvJ7e2vrG5ld8u7Ozu7R8UD4+aWqaKQINIJlU7whoYFdAw1DBoJwowjxi0ouHdzG89gdJUiroZJRBy3Bc0pgQbKwWTevkxkBz6+HzSLZa8ijeHu0r8jJRQhlq3+BX0JEk5CEMY1rrje4kJx1gZShhMC0GqIcFkiPvQsVRgDjocz2+eumdW6bmxVLaEcefq74kx5lqPeGQ7OTYDvezNxP+8Tmrim3BMRZIaEGSxKE6Za6Q7C8DtUQXEsJElmChqb3XJACtMjI2pYEPwl19eJc2Lin9V8R8uS9XbLI48OkGnqIx8dI2q6B7VUAMRlKBn9IrenNR5cd6dj0VrzslmjtEfOJ8/lPqRZA==</latexit>

|T (j!)|

Bandwidth

<latexit sha1_base64="CQlPXgoFrM7Xet2OtjAKp+2XZkA=">AAAB8HicbVBNS8NAEJ34WetX1aOXYBE8lUREPZZ68VjBfkgbymazbZfubsLuRCyhv8KLB0W8+nO8+W/ctjlo64OBx3szzMwLE8ENet63s7K6tr6xWdgqbu/s7u2XDg6bJk41ZQ0ai1i3Q2KY4Io1kKNg7UQzIkPBWuHoZuq3Hpk2PFb3OE5YIMlA8T6nBK300EX2hFlUm/RKZa/izeAuEz8nZchR75W+ulFMU8kUUkGM6fhegkFGNHIq2KTYTQ1LCB2RAetYqohkJshmB0/cU6tEbj/WthS6M/X3REakMWMZ2k5JcGgWvan4n9dJsX8dZFwlKTJF54v6qXAxdqffuxHXjKIYW0Ko5vZWlw6JJhRtRkUbgr/48jJpnlf8y4p/d1Gu1vI4CnAMJ3AGPlxBFW6hDg2gIOEZXuHN0c6L8+58zFtXnHzmCP7A+fwBFpuQmQ==</latexit>

dB

disturbance 
rejection


(low frequency)
noise rejection


(high frequency)

<latexit sha1_base64="rbmIEb9PNehThWR/2dXI0CEKNsw=">AAACKXicbVDLSgMxFM34rPVVdekmWIR2U2ZE1I1QFMRlBfuAzlAyaaYNzWSG5I4yDP0dN/6KGwVF3fojpo+FbT0QOJxzLjf3+LHgGmz7y1paXlldW89t5De3tnd2C3v7DR0lirI6jUSkWj7RTHDJ6sBBsFasGAl9wZr+4HrkNx+Y0jyS95DGzAtJT/KAUwJG6hSqruBhJwPsKt7rA1EqesQulwGkQxyUoIwv8SSiZyL2EGt8U9LlTqFoV+wx8CJxpqSIpqh1Cm9uN6JJyCRQQbRuO3YMXkYUcCrYMO8mmsWEDkiPtQ2VJGTay8aXDvGxUbo4iJR5EvBY/TuRkVDrNPRNMiTQ1/PeSPzPaycQXHgZl3ECTNLJoiARGCI8qg13uWIURGoIoYqbv2LaJ4pQMOXmTQnO/MmLpHFScc4qzt1psXo1rSOHDtERKiEHnaMqukU1VEcUPaEX9I4+rGfr1fq0vifRJWs6c4BmYP38AmM/pgc=</latexit>

lim
t!1

f(t) = lim
s!0

sF (s)

SISO: 

FVT: 

<latexit sha1_base64="ARr+CUxGrahUhw00rhKOtdtrDZc="></latexit>

1

1 +GC
=

1

1 + nGnC
dGdC

=
dGdC

dGdC + nGnC

 given

1. Design for 
disturbance  

rejection 2. Design 
for stability

<latexit sha1_base64="ARr+CUxGrahUhw00rhKOtdtrDZc="></latexit>

1

1 +GC
=

1

1 + nGnC
dGdC

=
dGdC

dGdC + nGnC

<latexit sha1_base64="3kHJhMtttsnrWAyqnNuSior7O98=">AAACC3icbVC7TsMwFHV4lvIKMLJYrZDKUiUIAWMFC2MR9CE1UeQ4TmvVsSPbAVVRdxZ+hYUBhFj5ATb+BrfNAC1HutLROffq3nvClFGlHefbWlpeWV1bL22UN7e2d3btvf22EpnEpIUFE7IbIkUY5aSlqWakm0qCkpCRTji8mvideyIVFfxOj1LiJ6jPaUwx0kYK7IrHaBLkCnqS9gcaSSkeoDOGHlS3NXUcmQrsqlN3poCLxC1IFRRoBvaXFwmcJYRrzJBSPddJtZ8jqSlmZFz2MkVShIeoT3qGcpQQ5efTX8bwyCgRjIU0xTWcqr8ncpQoNUpC05kgPVDz3kT8z+tlOr7wc8rTTBOOZ4vijEEt4CQYGFFJsGYjQxCW1NwK8QBJhLWJr2xCcOdfXiTtk7p7VndvTquNyyKOEjgEFVADLjgHDXANmqAFMHgEz+AVvFlP1ov1bn3MWpesYuYA/IH1+QMlXpnQ</latexit>

lim
s!0

sS(s)d(s)
1. Design for 
disturbance 

rejection

<latexit sha1_base64="Uh8M37WnrBZ6E5iIpp3QxodH5IQ=">AAACAXicbVDLSsNAFJ34rPUVdSO4GSyCq5KIqBuh6MZlBfuAJoTJdNIOnUeYmSgl1I2/4saFIm79C3f+jdM2C209cOFwzr3ce0+cMqqN5307C4tLyyurpbXy+sbm1ra7s9vUMlOYNLBkUrVjpAmjgjQMNYy0U0UQjxlpxYPrsd+6J0pTKe7MMCUhRz1BE4qRsVLk7l/CgFEe5RoGivb6BiklH6A3ityKV/UmgPPEL0gFFKhH7lfQlTjjRBjMkNYd30tNmCNlKGZkVA4yTVKEB6hHOpYKxIkO88kHI3hklS5MpLIlDJyovydyxLUe8th2cmT6etYbi/95ncwkF2FORZoZIvB0UZIxaCQcxwG7VBFs2NAShBW1t0LcRwphY0Mr2xD82ZfnSfOk6p9V/dvTSu2qiKMEDsAhOAY+OAc1cAPqoAEweATP4BW8OU/Oi/PufExbF5xiZg/8gfP5A8wVlns=</latexit>

= lim
s!0

<latexit sha1_base64="vsDpfYbw0s5cDF7qjMYBdSqobT4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU0P1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5oVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTcmG4C2/vEpaF1Xvquo1Liu12zyOIpzAKZyDB9dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/gfP4A4J2M/Q==</latexit>s

Disturbance 
types

<latexit sha1_base64="ywJzHH7oki+MiNHzTkr3XOAEmOg=">AAACDXicbZDLSsNAFIYnXmu9VV26GaxC3ZRERN0IRTcuK9gLNKVMJpN26GQSZk7EEvICbnwVNy4UcevenW/jtM1CW38Y+PjPOZw5vxcLrsG2v62FxaXlldXCWnF9Y3Nru7Sz29RRoihr0EhEqu0RzQSXrAEcBGvHipHQE6zlDa/H9dY9U5pH8g5GMeuGpC95wCkBY/VKh35FH+NL7AaK0NQF9gCpzHp+lrM/5l6pbFftifA8ODmUUa56r/Tl+hFNQiaBCqJ1x7Fj6KZEAaeCZUU30SwmdEj6rGNQkpDpbjq5JsNHxvFxECnzJOCJ+3siJaHWo9AznSGBgZ6tjc3/ap0EgotuymWcAJN0uihIBIYIj6PBPleMghgZIFRx81dMB8TkAibAognBmT15HponVees6tyelmtXeRwFtI8OUAU56BzV0A2qowai6BE9o1f0Zj1ZL9a79TFtXbDymT30R9bnD/oqnDA=</latexit>

d(s) =
nd
dd

<latexit sha1_base64="ywJzHH7oki+MiNHzTkr3XOAEmOg=">AAACDXicbZDLSsNAFIYnXmu9VV26GaxC3ZRERN0IRTcuK9gLNKVMJpN26GQSZk7EEvICbnwVNy4UcevenW/jtM1CW38Y+PjPOZw5vxcLrsG2v62FxaXlldXCWnF9Y3Nru7Sz29RRoihr0EhEqu0RzQSXrAEcBGvHipHQE6zlDa/H9dY9U5pH8g5GMeuGpC95wCkBY/VKh35FH+NL7AaK0NQF9gCpzHp+lrM/5l6pbFftifA8ODmUUa56r/Tl+hFNQiaBCqJ1x7Fj6KZEAaeCZUU30SwmdEj6rGNQkpDpbjq5JsNHxvFxECnzJOCJ+3siJaHWo9AznSGBgZ6tjc3/ap0EgotuymWcAJN0uihIBIYIj6PBPleMghgZIFRx81dMB8TkAibAognBmT15HponVees6tyelmtXeRwFtI8OUAU56BzV0A2qowai6BE9o1f0Zj1ZL9a79TFtXbDymT30R9bnD/oqnDA=</latexit>

d(s) =
nd
dd

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> ( <latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> (<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> ( <latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> ( <latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> (<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> (

higher order lower order

…higher order

…low order or constant

<latexit sha1_base64="pMmDtUVZhMnMbKgTVCJu5sCQedk=">AAACCnicbZDLSsNAFIYnXmu9RV26GS2Cq5KIqBuh6KIuK9gLNKFMppN26GQSZk7EErp246u4caGIW5/AnW/jtM1CW38Y+PjPOZw5f5AIrsFxvq2FxaXlldXCWnF9Y3Nr297Zbeg4VZTVaSxi1QqIZoJLVgcOgrUSxUgUCNYMBtfjevOeKc1jeQfDhPkR6UkeckrAWB37oIovsRcqQjMP2ANkctSpjnLujrljl5yyMxGeBzeHEspV69hfXjemacQkUEG0brtOAn5GFHAq2KjopZolhA5Ij7UNShIx7WeTU0b4yDhdHMbKPAl44v6eyEik9TAKTGdEoK9na2Pzv1o7hfDCz7hMUmCSTheFqcAQ43EuuMsVoyCGBghV3PwV0z4xuYBJr2hCcGdPnofGSdk9K7u3p6XKVR5HAe2jQ3SMXHSOKugG1VAdUfSIntErerOerBfr3fqYti5Y+cwe+iPr8we9rJr3</latexit>

G =
nG
dG

<latexit sha1_base64="j1wft0CK/Cw+ILl20WjrN4MMhbk=">AAACCnicbZDLSsNAFIYn9VbrLerSzWgRXJVERN0IxW5cVrAXaEuZTCft0MkkzJyIJWTtxldx40IRtz6BO9/GSZuFtv4w8PGfczhzfi8SXIPjfFuFpeWV1bXiemljc2t7x97da+owVpQ1aChC1faIZoJL1gAOgrUjxUjgCdbyxrWs3rpnSvNQ3sEkYr2ADCX3OSVgrL59WMNXuOsrQpMusAdIZNqvpTkPMu7bZafiTIUXwc2hjHLV+/ZXdxDSOGASqCBad1wngl5CFHAqWFrqxppFhI7JkHUMShIw3Uump6T42DgD7IfKPAl46v6eSEig9STwTGdAYKTna5n5X60Tg3/ZS7iMYmCSzhb5scAQ4iwXPOCKURATA4Qqbv6K6YiYXMCkVzIhuPMnL0LztOKeV9zbs3L1Oo+jiA7QETpBLrpAVXSD6qiBKHpEz+gVvVlP1ov1bn3MWgtWPrOP/sj6/AGqxJrr</latexit>

C =
nC
dC

<latexit sha1_base64="MnALy66m5D7hSlqRqr0HHhL8dpI=">AAACLHicbZDLSgMxFIYz9VbrrerSTbAIrsqMiLoRirOoCxcV7AXaUjJppg3NZIbkjFiGeSA3voogLizi1ucwbWdRqwcSPv7/HJLze5HgGmx7YuVWVtfWN/Kbha3tnd294v5BQ4exoqxOQxGqlkc0E1yyOnAQrBUpRgJPsKY3cqd+85EpzUP5AOOIdQMykNznlICRekX3Dl/jqmuujq8ITTrAniCRaa+aZtyf8pLpLphu2iuW7LI9K/wXnAxKKKtar/jW6Yc0DpgEKojWbceOoJsQBZwKlhY6sWYRoSMyYG2DkgRMd5PZsik+MUof+6EyRwKeqYsTCQm0Hgee6QwIDPWyNxX/89ox+FfdhMsoBibp/CE/FhhCPE0O97liFMTYAKGKm79iOiQmFzD5FkwIzvLKf6FxVnYuys79ealyk8WRR0foGJ0iB12iCrpFNVRHFD2jV/SBJtaL9W59Wl/z1pyVzRyiX2V9/wArHamH</latexit>

L = GC =
nG
dG

nC
dC

Loop 
Transfer

…causal
<latexit sha1_base64="G6v+Z6/unswo8aK3i2ZFmhr3IV0=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cTNYBBdSEhF1WexClxXsBdoQJpNJO3RyYeZELLELX8WNC0Xc+hrufBunbRBt/WHg4z/ncM78XiK4Asv6MgoLi0vLK8XV0tr6xuaWub3TVHEqKWvQWMSy7RHFBI9YAzgI1k4kI6EnWMsb1Mb11h2TisfRLQwT5oSkF/GAUwLacs29LrB7yPyRe3WMf7jmmmWrYk2E58HOoYxy1V3zs+vHNA1ZBFQQpTq2lYCTEQmcCjYqdVPFEkIHpMc6GiMSMuVkk/tH+FA7Pg5iqV8EeOL+nshIqNQw9HRnSKCvZmtj879aJ4Xgwsl4lKTAIjpdFKQCQ4zHYWCfS0ZBDDUQKrm+FdM+kYSCjqykQ7BnvzwPzZOKfVaxb07L1cs8jiLaRwfoCNnoHFXRNaqjBqLoAT2hF/RqPBrPxpvxPm0tGPnMLvoj4+MbBn6WGw==</latexit>

dG, dC
<latexit sha1_base64="03VgsEeZLr2d27qAriYkPW64ews=">AAACAHicbZDLSsNAFIYnXmu9RV24cDNYBBdSEhF1WexClxXsBdpQJtNJO3QyCTMnYgnZ+CpuXCji1sdw59s4bYNo6w8DH/85hzPn92PBNTjOl7WwuLS8slpYK65vbG5t2zu7DR0lirI6jUSkWj7RTHDJ6sBBsFasGAl9wZr+sDquN++Z0jySdzCKmReSvuQBpwSM1bX3O8AeIJVZ9/oE/3AVd+2SU3YmwvPg5lBCuWpd+7PTi2gSMglUEK3brhODlxIFnAqWFTuJZjGhQ9JnbYOShEx76eSADB8Zp4eDSJknAU/c3xMpCbUehb7pDAkM9GxtbP5XaycQXHopl3ECTNLpoiARGCI8TgP3uGIUxMgAoYqbv2I6IIpQMJkVTQju7Mnz0Dgtu+dl9/asVLnK4yigA3SIjpGLLlAF3aAaqiOKMvSEXtCr9Wg9W2/W+7R1wcpn9tAfWR/fg9GWWQ==</latexit>nG, nC higher order than…

Output

Error

<latexit sha1_base64="LpC1aCpLS+5qFgFG4BBWv2d1yvY="></latexit>

= lim
s!0

snn + · · ·+ ↵ksk

snd + · · ·+ ↵k0sk0

impulse  step  ramp quad
<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1
<latexit sha1_base64="EZ2msM4NwWSSnJ5VkGGc7mbpaBc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU01E1GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94jjhfkQHSoSCUbTSg3dmeuWKW3VnIMvEy0kFctR75a9uP2ZpxBUySY3peG6CfkY1Cib5pNRNDU8oG9EB71iqaMSNn81OnZATq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9G/SF5ozlGNLKNPC3krYkGrK0KZTsiF4iy8vk+Z51busevcXldpNHkcRjuAYTsGDK6jBHdShAQwG8Ayv8OZI58V5dz7mrQUnnzmEP3A+fwC8h41x</latexit>

1/s
<latexit sha1_base64="ZzcAa+fHMW9bNzjQABFAFK07Fi4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4qkkR9Vj04rGCaQttLJvtpF262YTdjVBKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfzsrq2vrGZmGruL2zu7dfOjhs6CRTDH2WiES1QqpRcIm+4UZgK1VI41BgMxzeTv3mEyrNE/lgRikGMe1LHnFGjZV871w/VrulsltxZyDLxMtJGXLUu6WvTi9hWYzSMEG1bntuaoIxVYYzgZNiJ9OYUjakfWxbKmmMOhjPjp2QU6v0SJQoW9KQmfp7YkxjrUdxaDtjagZ60ZuK/3ntzETXwZjLNDMo2XxRlAliEjL9nPS4QmbEyBLKFLe3EjagijJj8ynaELzFl5dJo1rxLive/UW5dpPHUYBjOIEz8OAKanAHdfCBAYdneIU3RzovzrvzMW9dcfKZI/gD5/MH4qyOFQ==</latexit>

1/s2
<latexit sha1_base64="pLmqFTm+52+mWpnCQ5YXuZQ/aC8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU01U1GPRi8cKpi20sWy203bpZhN2N0IJ/Q1ePCji1R/kzX/jts1Bqw8GHu/NMDMvTATXxnW/nMLS8srqWnG9tLG5tb1T3t1r6DhVDH0Wi1i1QqpRcIm+4UZgK1FIo1BgMxzdTP3mIyrNY3lvxgkGER1I3ueMGiv53ol+OOuWK27VnYH8JV5OKpCj3i1/dnoxSyOUhgmqddtzExNkVBnOBE5KnVRjQtmIDrBtqaQR6iCbHTshR1bpkX6sbElDZurPiYxGWo+j0HZG1Az1ojcV//PaqelfBRmXSWpQsvmifiqIicn0c9LjCpkRY0soU9zeStiQKsqMzadkQ/AWX/5LGqdV76Lq3Z1Xatd5HEU4gEM4Bg8uoQa3UAcfGHB4ghd4daTz7Lw57/PWgpPP7MMvOB/f5DCOFg==</latexit>

1/s3

<latexit sha1_base64="RZQtKCDdy1hmjclKwNN9kFmiVA0=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbRU9mVop6k6MVjBfsB7VKyabaNm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMCxLOtHHdb6ewsrq2vlHcLG1t7+zulfcPWlqmitAmkVyqToA15UzQpmGG006iKI4DTttBdDv1209UaSbFgxkn1I/xULCQEWys1IrQNYpO++WKW3VnQMvEy0kFcjT65a/eQJI0psIQjrXuem5i/Awrwwink1Iv1TTBJMJD2rVU4JhqP5tdO0EnVhmgUCpbwqCZ+nsiw7HW4ziwnTE2I73oTcX/vG5qwis/YyJJDRVkvihMOTISTV9HA6YoMXxsCSaK2VsRGWGFibEBlWwI3uLLy6R1XvUuqt59rVK/yeMowhEcwxl4cAl1uIMGNIHAIzzDK7w50nlx3p2PeWvByWcO4Q+czx8tbo43</latexit>

k > k0

<latexit sha1_base64="Az7jo6nqXcRzFYaD8a9VFMWpywk=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNoFe4kqIVF0MYygvmA5Ah7m71kvb3dY3dPCEf+g42FIrb+Hzv/jZvkCk18MPB4b4aZeUHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvLVBHaJJJL1QmwppwJ2jTMcNpJFMVxwGk7iG6nfvuJKs2keDDjhPoxHgoWMoKNlVoRukbRab9ccavuDGiZeDmpQI5Gv/zVG0iSxlQYwrHWXc9NjJ9hZRjhdFLqpZommER4SLuWChxT7WezayfoxCoDFEplSxg0U39PZDjWehwHtjPGZqQXvan4n9dNTXjlZ0wkqaGCzBeFKUdGounraMAUJYaPLcFEMXsrIiOsMDE2oJINwVt8eZm0zqveRdW7r1XqN3kcRTiCYzgDDy6hDnfQgCYQeIRneIU3RzovzrvzMW8tOPnMIfyB8/kDKmCONQ==</latexit>

k < k0

<latexit sha1_base64="JJI/zcQTqceq+ck1MDQAc/2WdcY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbRU9mVol6EohePFewHtEvJptk2bjZZkqxQlv4HLx4U8er/8ea/MW33oK0PBh7vzTAzL0g408Z1v53Cyura+kZxs7S1vbO7V94/aGmZKkKbRHKpOgHWlDNBm4YZTjuJojgOOG0H0e3Ubz9RpZkUD2acUD/GQ8FCRrCxUitC1yg67ZcrbtWdAS0TLycVyNHol796A0nSmApDONa667mJ8TOsDCOcTkq9VNMEkwgPaddSgWOq/Wx27QSdWGWAQqlsCYNm6u+JDMdaj+PAdsbYjPSiNxX/87qpCa/8jIkkNVSQ+aIw5chINH0dDZiixPCxJZgoZm9FZIQVJsYGVLIheIsvL5PWedW7qHr3tUr9Jo+jCEdwDGfgwSXU4Q4a0AQCj/AMr/DmSOfFeXc+5q0FJ585hD9wPn8AK+eONg==</latexit>

k = k0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0
<latexit sha1_base64="UyOwiy6/yuvViHZTFwAhrcazMuo=">AAACEnicbZDJSgNBEIZ74hbjFvXopTGIegkzIuox6MVjBLNAJoSaTk/SpGehu0YJwzyDF1/FiwdFvHry5tvYWQRN/KHh468qquv3Yik02vaXlVtYXFpeya8W1tY3NreK2zt1HSWK8RqLZKSaHmguRchrKFDyZqw4BJ7kDW9wNao37rjSIgpvcRjzdgC9UPiCARqrUzx2lej1EZSK7qmLvgKWuiDjPnQG2Q+lg8Ms6xRLdtkei86DM4USmaraKX663YglAQ+RSdC65dgxtlNQKJjkWcFNNI+BDaDHWwZDCLhup+OTMnpgnC71I2VeiHTs/p5IIdB6GHimMwDs69nayPyv1krQv2inIowT5CGbLPITSTGio3xoVyjOUA4NAFPC/JWyPphY0KRYMCE4syfPQ/2k7JyVnZvTUuVyGkee7JF9ckQcck4q5JpUSY0w8kCeyAt5tR6tZ+vNep+05qzpzC75I+vjG+qGnuM=</latexit>

! ↵k
↵k0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0
<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0 <latexit sha1_base64="mazb0970JojN35Q8uf+F2WEfF3o=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUREPRa9eKxgP6ANZbPdtGs3u2F3IoTQ/+DFgyJe/T/e/Ddu2xy09cHA470ZZuaFieAGPe/bWVldW9/YLG2Vt3d29/YrB4cto1JNWZMqoXQnJIYJLlkTOQrWSTQjcShYOxzfTv32E9OGK/mAWcKCmAwljzglaKVWj8sIs36l6tW8Gdxl4hekCgUa/cpXb6BoGjOJVBBjur6XYJATjZwKNin3UsMSQsdkyLqWShIzE+SzayfuqVUGbqS0LYnuTP09kZPYmCwObWdMcGQWvan4n9dNMboOci6TFJmk80VRKlxU7vR1d8A1oygySwjV3N7q0hHRhKINqGxD8BdfXiat85p/WfPvL6r1myKOEhzDCZyBD1dQhztoQBMoPMIzvMKbo5wX5935mLeuOMXMEfyB8/kDxCePQg==</latexit>1

…must have constant for stability

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> ( <latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> (<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> (

 char poly

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> ( <latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> (<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> (

…probably has constant

<latexit sha1_base64="yST1Kt2kQqq3v9fq16XgST9PaVM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KomIeiz24rGC/cA2lM1m2y7dbMLuRCyh/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4JRbeq3Hrk2Ilb3OE64H9GBEn3BKFrpoYv8CbNw0qv1SmW34s5AlomXkzLkqPdKX90wZmnEFTJJjel4boJ+RjUKJvmk2E0NTygb0QHvWKpoxI2fzS6ekFOrhKQfa1sKyUz9PZHRyJhxFNjOiOLQLHpT8T+vk2L/2s+ESlLkis0X9VNJMCbT90koNGcox5ZQpoW9lbAh1ZShDaloQ/AWX14mzfOKd1nx7i7K1Zs8jgIcwwmcgQdXUIVbqEMDGCh4hld4c4zz4rw7H/PWFSefOYI/cD5/ANEmkQM=</latexit>

dC
<latexit sha1_base64="xtj0RzpyN4ZGPRX5Iw9VS+2qUj8=">AAAB83icbVBNS8NAEN3Ur1q/qh69BIvgqSQi6rHoxWMFWwtNKJvNpF262YTdiVhC/4YXD4p49c9489+4aXPQ1gcDj/dmmJkXpIJrdJxvq7Kyura+Ud2sbW3v7O7V9w+6OskUgw5LRKJ6AdUguIQOchTQSxXQOBDwEIxvCv/hEZTmibzHSQp+TIeSR5xRNJLnITxhHk4HRdUbTtOZwV4mbkkapER7UP/ywoRlMUhkgmrdd50U/Zwq5EzAtOZlGlLKxnQIfUMljUH7+ezmqX1ilNCOEmVKoj1Tf0/kNNZ6EgemM6Y40oteIf7n9TOMrvycyzRDkGy+KMqEjYldBGCHXAFDMTGEMsXNrTYbUUUZmphqJgR38eVl0j1ruhdN9+680bou46iSI3JMTolLLkmL3JI26RBGUvJMXsmblVkv1rv1MW+tWOXMIfkD6/MHziiSMA==</latexit>

dd
CHOOSE

 degree  degree
<latexit sha1_base64="V7tV9kMdVoL2Xk8dxfim4Ee4og4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0s4m7G6GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPT6g0T+S9GacYxHQgecQZNVbyuwN8JL1qza27M5Bl4hWkBgWavepXt5+wLEZpmKBadzw3NUFOleFM4KTSzTSmlI3oADuWShqjDvLZsRNyYpU+iRJlSxoyU39P5DTWehyHtjOmZqgXvan4n9fJTHQV5FymmUHJ5ouiTBCTkOnnpM8VMiPGllCmuL2VsCFVlBmbT8WG4C2+vExaZ3Xvou7dndca10UcZTiCYzgFDy6hAbfQBB8YcHiGV3hzpPPivDsf89aSU8wcwh84nz9mXo5r</latexit>�2. Stability



SISO Design - 2. Stability

<latexit sha1_base64="XANJ/xCNU5B47CSr42JJTQ6YAkI=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY9KDHCvYD2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPpppTH2BR5KFjGCTSXdVfT4oV9yaOwdaJV5OKpCjOSh/9YcRSQSVhnCsdc9zY+OnWBlGOJ2V+ommMSYTPKI9SyUWVPvp/NYZOrPKEIWRsiUNmqu/J1IstJ6KwHYKbMZ62cvE/7xeYsJrP2UyTgyVZLEoTDgyEcoeR0OmKDF8agkmitlbERljhYmx8ZRsCN7yy6ukfVHzLmveQ73SuMnjKMIJnEIVPLiCBtxDE1pAYAzP8ApvjnBenHfnY9FacPKZY/gD5/MHN2WNsw==</latexit>

G(s)
<latexit sha1_base64="9QyqbZlsOFamTwyHLTLpLgBOwPg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY7MVjBfsB7VKyabYNTbJLkhXK0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G02bmd5+o0iySj2YWU1/gsWQhI9hkUrOqL4fliltzF0DrxMtJBXK0huWvwSgiiaDSEI617ntubPwUK8MIp/PSINE0xmSKx7RvqcSCaj9d3DpHF1YZoTBStqRBC/X3RIqF1jMR2E6BzUSvepn4n9dPTHjrp0zGiaGSLBeFCUcmQtnjaMQUJYbPLMFEMXsrIhOsMDE2npINwVt9eZ10rmredc17qFcad3kcRTiDc6iCBzfQgHtoQRsITOAZXuHNEc6L8+58LFsLTj5zCn/gfP4AMUmNrw==</latexit>

C(s)

<latexit sha1_base64="Kf9mXI33HZBwgZP3GwzBDcRuRwY=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFC6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C73u09UaRbJR5PG1Bd4LFnICDa5lNb1+bBacxvuHGiVeAWpQYHWsPo1GEUkEVQawrHWfc+NjZ9hZRjhdFYZJJrGmEzxmPYtlVhQ7WfzW2fozCojFEbKljRorv6eyLDQOhWB7RTYTPSyl4v/ef3EhDd+xmScGCrJYlGYcGQilD+ORkxRYnhqCSaK2VsRmWCFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHABJ7hFd4c4bw4787HorXkFDPH8AfO5w+Dw43l</latexit>

y(s)

<latexit sha1_base64="bPGUI7uTOwawc40lrKHHT4O49FM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbNqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo5TRWibxDxWvQBrypmkbcMMp71EUSwCTrvB5C73u09UaRbLRzNNqC/wSLKIEWxyKazr82G15jbcOdAq8QpSgwKtYfVrEMYkFVQawrHWfc9NjJ9hZRjhdFYZpJommEzwiPYtlVhQ7WfzW2fozCohimJlSxo0V39PZFhoPRWB7RTYjPWyl4v/ef3URDd+xmSSGirJYlGUcmRilD+OQqYoMXxqCSaK2VsRGWOFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHAGJ7hFd4c4bw4787HorXkFDPH8AfO5w9jsI3Q</latexit>

d(s)

<latexit sha1_base64="KTcTtUnmZcm/a2cj2dg6AHoG/wY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4sSQi6rHoxWML9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxUP++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasIbP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSvKh4VxWvflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPdoWMtw==</latexit>�

<latexit sha1_base64="o1aIZT27tCW4nd0bTkFWvq6VF04=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZTtqlu0nY3Qil9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBY+wabgR2EkUUhkIbAfju8xvP6HSPI4ezSRBX9JhxEPOqMkkrOrzfrni1tw5yCrxclKBHI1++as3iFkqMTJMUK27npsYf0qV4UzgrNRLNSaUjekQu5ZGVKL2p/NbZ+TMKgMSxspWZMhc/T0xpVLriQxsp6RmpJe9TPzP66YmvPGnPEpSgxFbLApTQUxMssfJgCtkRkwsoUxxeythI6ooMzaekg3BW355lbQuat5VzXu4rNRv8ziKcAKnUAUPrqEO99CAJjAYwTO8wpsjnRfn3flYtBacfOYY/sD5/AFlN43R</latexit>

e(s)
<latexit sha1_base64="OJtlB+ycfgHnWjCz9eBJgG7+VxQ=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwyKanr82G15jbcHGiVeAWpQYHWsPo1GEUkEVQawrHWfc+NjZ9iZRjhdF4ZJJrGmEzxmPYtlVhQ7af5rXN0ZpURCiNlSxqUq78nUiy0nonAdgpsJnrZy8T/vH5iwhs/ZTJODJVksShMODIRyh5HI6YoMXxmCSaK2VsRmWCFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHABJ7hFd4c4bw4787HorXkFDPH8AfO5w99p43h</latexit>

u(s)
<latexit sha1_base64="/kEOhEpO5xRMVaqaWI6VVUflB6U=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwySdX1+bBacxtuDrRKvILUoEBrWP0ajCKSCCoN4VjrvufGxk+xMoxwOq8MEk1jTKZ4TPuWSiyo9tP81jk6s8oIhZGyJQ3K1d8TKRZaz0RgOwU2E73sZeJ/Xj8x4Y2fMhknhkqyWBQmHJkIZY+jEVOUGD6zBBPF7K2ITLDCxNh4KjYEb/nlVdK5aHhXDe/hsta8LeIowwmcQh08uIYm3EML2kBgAs/wCm+OcF6cd+dj0Vpyiplj+APn8wd5Eo3e</latexit>

r(s)

<latexit sha1_base64="do7WY/vNWpTt5pzK60ma8NppWmo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwySdb1+bBacxtuDrRKvILUoEBrWP0ajCKSCCoN4VjrvufGxk+xMoxwOq8MEk1jTKZ4TPuWSiyo9tP81jk6s8oIhZGyJQ3K1d8TKRZaz0RgOwU2E73sZeJ/Xj8x4Y2fMhknhkqyWBQmHJkIZY+jEVOUGD6zBBPF7K2ITLDCxNh4KjYEb/nlVdK5aHhXDe/hsta8LeIowwmcQh08uIYm3EML2kBgAs/wCm+OcF6cd+dj0Vpyiplj+APn8wdy9o3a</latexit>

n(s)

<latexit sha1_base64="rhWIMj5U/I02I62f3lsTpsiaIMk=">AAAB+3icbVBNS8NAEJ3Ur1q/aj16WSxCRVoSEfUiFHvQYwX7AW0om822XbrZhN2NGEr/ihcPinj1j3jz37htc9DWBwOP92aYmedFnClt299WZmV1bX0ju5nb2t7Z3cvvF5oqjCWhDRLyULY9rChngjY005y2I0lx4HHa8ka1qd96pFKxUDzoJKJugAeC9RnB2ki9fCFB1+i2hkqynJTFCTpFfi9ftCv2DGiZOCkpQop6L//V9UMSB1RowrFSHceOtDvGUjPC6STXjRWNMBnhAe0YKnBAlTue3T5Bx0bxUT+UpoRGM/X3xBgHSiWBZzoDrIdq0ZuK/3mdWPev3DETUaypIPNF/ZgjHaJpEMhnkhLNE0MwkczcisgQS0y0iStnQnAWX14mzbOKc1Fx7s+L1Zs0jiwcwhGUwIFLqMId1KEBBJ7gGV7hzZpYL9a79TFvzVjpzAH8gfX5AwPrkdg=</latexit>

y = GC(r � y � n) + d

<latexit sha1_base64="wnrovYvfBA0Bb4qwbUUTyk9R3Oo=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4sSQi6kUoevFYwX5AG8pmO22XbjZxdyOE0D/hxYMiXv073vw3btsctPXBwOO9GWbmBbHg2rjut7O0vLK6tl7YKG5ube/slvb2GzpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3U785hMqzSP5YNIY/ZAOJO9zRo2VWkiuiTpNSbdUdivuFGSReDkpQ45at/TV6UUsCVEaJqjWbc+NjZ9RZTgTOC52Eo0xZSM6wLalkoao/Wx675gcW6VH+pGyJQ2Zqr8nMhpqnYaB7QypGep5byL+57UT07/yMy7jxKBks0X9RBATkcnzpMcVMiNSSyhT3N5K2JAqyoyNqGhD8OZfXiSNs4p3UfHuz8vVmzyOAhzCEZyAB5dQhTuoQR0YCHiGV3hzHp0X5935mLUuOfnMAfyB8/kDa7iO6g==</latexit>e = r � y
<latexit sha1_base64="WUbhcoyqwCCBTRCf1kQMZtjrZh4="></latexit>

e = r � y = (I +GC)�1

| {z }
S

r + (I +GC)�1GC| {z }
T

n� (I +GC)�1

| {z }
S

d

Sensitivity

Complementary 
Sensitivity

<latexit sha1_base64="NN7LndHn6xlfAE9kdjGpq/JoYRM=">AAAB+HicbVDLSgNBEOyNrxgfWfXoZTAIETHsiqgXIZiDeotoHpCsYXYymwyZfTAzK8QlX+LFgyJe/RRv/o2TZA+aWNBQVHXT3eVGnEllWd9GZmFxaXklu5pbW9/YzJtb23UZxoLQGgl5KJoulpSzgNYUU5w2I0Gx73LacAeVsd94pEKyMLhXw4g6Pu4FzGMEKy11zPwdukDFm8OrysFDcmSPOmbBKlkToHlip6QAKaod86vdDUns00ARjqVs2VaknAQLxQino1w7ljTCZIB7tKVpgH0qnWRy+Ajta6WLvFDoChSaqL8nEuxLOfRd3elj1Zez3lj8z2vFyjt3EhZEsaIBmS7yYo5UiMYpoC4TlCg+1AQTwfStiPSxwETprHI6BHv25XlSPy7ZpyX79qRQvkzjyMIu7EERbDiDMlxDFWpAIIZneIU348l4Md6Nj2lrxkhnduAPjM8fkxuRGg==</latexit>

S = (I +GC)�1

<latexit sha1_base64="D5qLAQTbF3OtP3jCgDaaA2JsBTo=">AAAB+nicbVDLSgNBEOyNrxhfGz16GQxCRAy7IupFCOYQvUXIC5I1zE4myZDZBzOzSljzKV48KOLVL/Hm3zhJ9qCJBQ1FVTfdXW7ImVSW9W2klpZXVtfS65mNza3tHTO7W5dBJAitkYAHouliSTnzaU0xxWkzFBR7LqcNd1ia+I0HKiQL/KoahdTxcN9nPUaw0lLHzFbRFcrfHpdLR/fxiT0ulzpmzipYU6BFYickBwkqHfOr3Q1I5FFfEY6lbNlWqJwYC8UIp+NMO5I0xGSI+7SlqY89Kp14evoYHWqli3qB0OUrNFV/T8TYk3LkubrTw2og572J+J/XilTv0omZH0aK+mS2qBdxpAI0yQF1maBE8ZEmmAimb0VkgAUmSqeV0SHY8y8vkvppwT4v2HdnueJ1Ekca9uEA8mDDBRThBipQAwKP8Ayv8GY8GS/Gu/Exa00Zycwe/IHx+QO4E5G5</latexit>

T = (I +GC)�1GC

<latexit sha1_base64="syY3oCAif3PL0akRpoLFvFiuzOs=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBAEIeyKqBch6EVvEfOCZAmzk0kyZHZ2mekVwpKP8OJBEa9+jzf/xkmyB00saCiquunuCmIpDLrut7O0vLK6tp7byG9ube/sFvb26yZKNOM1FslINwNquBSK11Cg5M1YcxoGkjeC4e3EbzxxbUSkqjiKuR/SvhI9wShaqfF4WiXX5L5TKLoldwqySLyMFCFDpVP4ancjloRcIZPUmJbnxuinVKNgko/z7cTwmLIh7fOWpYqG3Pjp9NwxObZKl/QibUshmaq/J1IaGjMKA9sZUhyYeW8i/ue1Euxd+alQcYJcsdmiXiIJRmTyO+kKzRnKkSWUaWFvJWxANWVoE8rbELz5lxdJ/azkXZS8h/Ni+SaLIweHcAQn4MEllOEOKlADBkN4hld4c2LnxXl3PmatS042cwB/4Hz+AH9njl4=</latexit>

S + T = I… fundamental

limitation

<latexit sha1_base64="UYt3Pod39ngMoNbvqfxt6cqqjBg="></latexit>

y = (I +GC)�1GC| {z }
T

(r � n) + (I +GC)�1

| {z }
S

d

<latexit sha1_base64="zSqv6Nf+TXilv7yzy+d4jEgEidA=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDAYhacKuiNoIwRRaWEQwD0iWMDuZTcbM7Cwzs0JY0tj4KzYWitj6D3b+jZNkQU08cOFwzr3ce48fMaq043xZmYXFpeWV7GpubX1jc8ve3qkrEUtMalgwIZs+UoTRkNQ01Yw0I0kQ9xlp+IPK2G/cE6moCG/1MCIeR72QBhQjbaSOvX9duINtwUkPFeE5LFxWij9Cx847JWcCOE/clORBimrH/mx3BY45CTVmSKmW60TaS5DUFDMyyrVjRSKEB6hHWoaGiBPlJZMvRvDQKF0YCGkq1HCi/p5IEFdqyH3TyZHuq1lvLP7ntWIdnHkJDaNYkxBPFwUxg1rAcSSwSyXBmg0NQVhScyvEfSQR1ia4nAnBnX15ntSPSu5Jyb05zpcv0jiyYA8cgAJwwSkogytQBTWAwQN4Ai/g1Xq0nq03633amrHSmV3wB9bHN1Zale0=</latexit>

L(j!) = (GC)(j!)

-1

<latexit sha1_base64="gOhfs16H5HsTlNvhUl/QEHoLivY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYhA8hV0R9Rj04jGCeUCyhNlJbzJmHsvMrBBC/sGLB0W8+j/e/BsnyR40saChqOqmuytOOTM2CL69ldW19Y3NwlZxe2d3b790cNgwKtMU61RxpVsxMciZxLpllmMr1UhEzLEZD2+nfvMJtWFKPthRipEgfckSRol1UqOjBPZJt1QOKsEM/jIJc1KGHLVu6avTUzQTKC3lxJh2GKQ2GhNtGeU4KXYygymhQ9LHtqOSCDTReHbtxD91Ss9PlHYlrT9Tf0+MiTBmJGLXKYgdmEVvKv7ntTObXEdjJtPMoqTzRUnGfav86et+j2mklo8cIVQzd6tPB0QTal1ARRdCuPjyMmmcV8LLSnh/Ua7e5HEU4BhO4AxCuIIq3EEN6kDhEZ7hFd485b14797HvHXFy2eO4A+8zx+SKY8h</latexit>!
<latexit sha1_base64="1vR6UjuQPRJ8qb7fMANHxTb3tgo=">AAAB83icbVBNSwMxEM3Wr1q/qh69BItQL2VXRD0WvXisaD+gu5RsOtvGJpslyQql7d/w4kERr/4Zb/4b03YP2vpg4PHeDDPzwoQzbVz328mtrK6tb+Q3C1vbO7t7xf2DhpapolCnkkvVCokGzmKoG2Y4tBIFRIQcmuHgZuo3n0BpJuMHM0wgEKQXs4hRYqzkj+/Lj74U0COn406x5FbcGfAy8TJSQhlqneKX35U0FRAbyonWbc9NTDAiyjDKYVLwUw0JoQPSg7alMRGgg9Hs5gk+sUoXR1LZig2eqb8nRkRoPRSh7RTE9PWiNxX/89qpia6CEYuT1EBM54uilGMj8TQA3GUKqOFDSwhVzN6KaZ8oQo2NqWBD8BZfXiaNs4p3UfHuzkvV6yyOPDpCx6iMPHSJqugW1VAdUZSgZ/SK3pzUeXHenY95a87JZg7RHzifP5NskWM=</latexit>

|S(j!)| <latexit sha1_base64="nj3XqTzprASFsxfegmr0WWJLFo4=">AAAB83icbVDLSgNBEJyNrxhfUY9eFoMQL2FXRD0GvXiMkBdklzA76U3GzGOZmRVCkt/w4kERr/6MN//GSbIHTSxoKKq66e6KEka18bxvJ7e2vrG5ld8u7Ozu7R8UD4+aWqaKQINIJlU7whoYFdAw1DBoJwowjxi0ouHdzG89gdJUiroZJRBy3Bc0pgQbKwWTevkxkBz6+HzSLZa8ijeHu0r8jJRQhlq3+BX0JEk5CEMY1rrje4kJx1gZShhMC0GqIcFkiPvQsVRgDjocz2+eumdW6bmxVLaEcefq74kx5lqPeGQ7OTYDvezNxP+8Tmrim3BMRZIaEGSxKE6Za6Q7C8DtUQXEsJElmChqb3XJACtMjI2pYEPwl19eJc2Lin9V8R8uS9XbLI48OkGnqIx8dI2q6B7VUAMRlKBn9IrenNR5cd6dj0VrzslmjtEfOJ8/lPqRZA==</latexit>

|T (j!)|

Bandwidth

<latexit sha1_base64="CQlPXgoFrM7Xet2OtjAKp+2XZkA=">AAAB8HicbVBNS8NAEJ34WetX1aOXYBE8lUREPZZ68VjBfkgbymazbZfubsLuRCyhv8KLB0W8+nO8+W/ctjlo64OBx3szzMwLE8ENet63s7K6tr6xWdgqbu/s7u2XDg6bJk41ZQ0ai1i3Q2KY4Io1kKNg7UQzIkPBWuHoZuq3Hpk2PFb3OE5YIMlA8T6nBK300EX2hFlUm/RKZa/izeAuEz8nZchR75W+ulFMU8kUUkGM6fhegkFGNHIq2KTYTQ1LCB2RAetYqohkJshmB0/cU6tEbj/WthS6M/X3REakMWMZ2k5JcGgWvan4n9dJsX8dZFwlKTJF54v6qXAxdqffuxHXjKIYW0Ko5vZWlw6JJhRtRkUbgr/48jJpnlf8y4p/d1Gu1vI4CnAMJ3AGPlxBFW6hDg2gIOEZXuHN0c6L8+58zFtXnHzmCP7A+fwBFpuQmQ==</latexit>

dB

disturbance 
rejection


(low frequency)
noise rejection


(high frequency)

<latexit sha1_base64="rbmIEb9PNehThWR/2dXI0CEKNsw=">AAACKXicbVDLSgMxFM34rPVVdekmWIR2U2ZE1I1QFMRlBfuAzlAyaaYNzWSG5I4yDP0dN/6KGwVF3fojpo+FbT0QOJxzLjf3+LHgGmz7y1paXlldW89t5De3tnd2C3v7DR0lirI6jUSkWj7RTHDJ6sBBsFasGAl9wZr+4HrkNx+Y0jyS95DGzAtJT/KAUwJG6hSqruBhJwPsKt7rA1EqesQulwGkQxyUoIwv8SSiZyL2EGt8U9LlTqFoV+wx8CJxpqSIpqh1Cm9uN6JJyCRQQbRuO3YMXkYUcCrYMO8mmsWEDkiPtQ2VJGTay8aXDvGxUbo4iJR5EvBY/TuRkVDrNPRNMiTQ1/PeSPzPaycQXHgZl3ECTNLJoiARGCI8qg13uWIURGoIoYqbv2LaJ4pQMOXmTQnO/MmLpHFScc4qzt1psXo1rSOHDtERKiEHnaMqukU1VEcUPaEX9I4+rGfr1fq0vifRJWs6c4BmYP38AmM/pgc=</latexit>

lim
t!1

f(t) = lim
s!0

sF (s)

SISO: 

FVT: 

<latexit sha1_base64="ARr+CUxGrahUhw00rhKOtdtrDZc="></latexit>

1

1 +GC
=

1

1 + nGnC
dGdC

=
dGdC

dGdC + nGnC

 given

1. Design for 
disturbance  

rejection 2. Design 
for stability

<latexit sha1_base64="ARr+CUxGrahUhw00rhKOtdtrDZc="></latexit>

1

1 +GC
=

1

1 + nGnC
dGdC

=
dGdC

dGdC + nGnC

<latexit sha1_base64="Uh8M37WnrBZ6E5iIpp3QxodH5IQ=">AAACAXicbVDLSsNAFJ34rPUVdSO4GSyCq5KIqBuh6MZlBfuAJoTJdNIOnUeYmSgl1I2/4saFIm79C3f+jdM2C209cOFwzr3ce0+cMqqN5307C4tLyyurpbXy+sbm1ra7s9vUMlOYNLBkUrVjpAmjgjQMNYy0U0UQjxlpxYPrsd+6J0pTKe7MMCUhRz1BE4qRsVLk7l/CgFEe5RoGivb6BiklH6A3ityKV/UmgPPEL0gFFKhH7lfQlTjjRBjMkNYd30tNmCNlKGZkVA4yTVKEB6hHOpYKxIkO88kHI3hklS5MpLIlDJyovydyxLUe8th2cmT6etYbi/95ncwkF2FORZoZIvB0UZIxaCQcxwG7VBFs2NAShBW1t0LcRwphY0Mr2xD82ZfnSfOk6p9V/dvTSu2qiKMEDsAhOAY+OAc1cAPqoAEweATP4BW8OU/Oi/PufExbF5xiZg/8gfP5A8wVlns=</latexit>

= lim
s!0

<latexit sha1_base64="vsDpfYbw0s5cDF7qjMYBdSqobT4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU0P1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5oVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTcmG4C2/vEpaF1Xvquo1Liu12zyOIpzAKZyDB9dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/gfP4A4J2M/Q==</latexit>s

Disturbance 
types

<latexit sha1_base64="ywJzHH7oki+MiNHzTkr3XOAEmOg=">AAACDXicbZDLSsNAFIYnXmu9VV26GaxC3ZRERN0IRTcuK9gLNKVMJpN26GQSZk7EEvICbnwVNy4UcevenW/jtM1CW38Y+PjPOZw5vxcLrsG2v62FxaXlldXCWnF9Y3Nru7Sz29RRoihr0EhEqu0RzQSXrAEcBGvHipHQE6zlDa/H9dY9U5pH8g5GMeuGpC95wCkBY/VKh35FH+NL7AaK0NQF9gCpzHp+lrM/5l6pbFftifA8ODmUUa56r/Tl+hFNQiaBCqJ1x7Fj6KZEAaeCZUU30SwmdEj6rGNQkpDpbjq5JsNHxvFxECnzJOCJ+3siJaHWo9AznSGBgZ6tjc3/ap0EgotuymWcAJN0uihIBIYIj6PBPleMghgZIFRx81dMB8TkAibAognBmT15HponVees6tyelmtXeRwFtI8OUAU56BzV0A2qowai6BE9o1f0Zj1ZL9a79TFtXbDymT30R9bnD/oqnDA=</latexit>

d(s) =
nd
dd

<latexit sha1_base64="ywJzHH7oki+MiNHzTkr3XOAEmOg=">AAACDXicbZDLSsNAFIYnXmu9VV26GaxC3ZRERN0IRTcuK9gLNKVMJpN26GQSZk7EEvICbnwVNy4UcevenW/jtM1CW38Y+PjPOZw5vxcLrsG2v62FxaXlldXCWnF9Y3Nru7Sz29RRoihr0EhEqu0RzQSXrAEcBGvHipHQE6zlDa/H9dY9U5pH8g5GMeuGpC95wCkBY/VKh35FH+NL7AaK0NQF9gCpzHp+lrM/5l6pbFftifA8ODmUUa56r/Tl+hFNQiaBCqJ1x7Fj6KZEAaeCZUU30SwmdEj6rGNQkpDpbjq5JsNHxvFxECnzJOCJ+3siJaHWo9AznSGBgZ6tjc3/ap0EgotuymWcAJN0uihIBIYIj6PBPleMghgZIFRx81dMB8TkAibAognBmT15HponVees6tyelmtXeRwFtI8OUAU56BzV0A2qowai6BE9o1f0Zj1ZL9a79TFtXbDymT30R9bnD/oqnDA=</latexit>

d(s) =
nd
dd

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> ( <latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> (<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> ( <latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> ( <latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> (<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> (

higher order lower order

<latexit sha1_base64="pMmDtUVZhMnMbKgTVCJu5sCQedk=">AAACCnicbZDLSsNAFIYnXmu9RV26GS2Cq5KIqBuh6KIuK9gLNKFMppN26GQSZk7EErp246u4caGIW5/AnW/jtM1CW38Y+PjPOZw5f5AIrsFxvq2FxaXlldXCWnF9Y3Nr297Zbeg4VZTVaSxi1QqIZoJLVgcOgrUSxUgUCNYMBtfjevOeKc1jeQfDhPkR6UkeckrAWB37oIovsRcqQjMP2ANkctSpjnLujrljl5yyMxGeBzeHEspV69hfXjemacQkUEG0brtOAn5GFHAq2KjopZolhA5Ij7UNShIx7WeTU0b4yDhdHMbKPAl44v6eyEik9TAKTGdEoK9na2Pzv1o7hfDCz7hMUmCSTheFqcAQ43EuuMsVoyCGBghV3PwV0z4xuYBJr2hCcGdPnofGSdk9K7u3p6XKVR5HAe2jQ3SMXHSOKugG1VAdUfSIntErerOerBfr3fqYti5Y+cwe+iPr8we9rJr3</latexit>

G =
nG
dG

<latexit sha1_base64="j1wft0CK/Cw+ILl20WjrN4MMhbk=">AAACCnicbZDLSsNAFIYn9VbrLerSzWgRXJVERN0IxW5cVrAXaEuZTCft0MkkzJyIJWTtxldx40IRtz6BO9/GSZuFtv4w8PGfczhzfi8SXIPjfFuFpeWV1bXiemljc2t7x97da+owVpQ1aChC1faIZoJL1gAOgrUjxUjgCdbyxrWs3rpnSvNQ3sEkYr2ADCX3OSVgrL59WMNXuOsrQpMusAdIZNqvpTkPMu7bZafiTIUXwc2hjHLV+/ZXdxDSOGASqCBad1wngl5CFHAqWFrqxppFhI7JkHUMShIw3Uump6T42DgD7IfKPAl46v6eSEig9STwTGdAYKTna5n5X60Tg3/ZS7iMYmCSzhb5scAQ4iwXPOCKURATA4Qqbv6K6YiYXMCkVzIhuPMnL0LztOKeV9zbs3L1Oo+jiA7QETpBLrpAVXSD6qiBKHpEz+gVvVlP1ov1bn3MWgtWPrOP/sj6/AGqxJrr</latexit>

C =
nC
dC

<latexit sha1_base64="MnALy66m5D7hSlqRqr0HHhL8dpI=">AAACLHicbZDLSgMxFIYz9VbrrerSTbAIrsqMiLoRirOoCxcV7AXaUjJppg3NZIbkjFiGeSA3voogLizi1ucwbWdRqwcSPv7/HJLze5HgGmx7YuVWVtfWN/Kbha3tnd294v5BQ4exoqxOQxGqlkc0E1yyOnAQrBUpRgJPsKY3cqd+85EpzUP5AOOIdQMykNznlICRekX3Dl/jqmuujq8ITTrAniCRaa+aZtyf8pLpLphu2iuW7LI9K/wXnAxKKKtar/jW6Yc0DpgEKojWbceOoJsQBZwKlhY6sWYRoSMyYG2DkgRMd5PZsik+MUof+6EyRwKeqYsTCQm0Hgee6QwIDPWyNxX/89ox+FfdhMsoBibp/CE/FhhCPE0O97liFMTYAKGKm79iOiQmFzD5FkwIzvLKf6FxVnYuys79ealyk8WRR0foGJ0iB12iCrpFNVRHFD2jV/SBJtaL9W59Wl/z1pyVzRyiX2V9/wArHamH</latexit>

L = GC =
nG
dG

nC
dC

Loop 
Transfer

…causal
<latexit sha1_base64="G6v+Z6/unswo8aK3i2ZFmhr3IV0=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cTNYBBdSEhF1WexClxXsBdoQJpNJO3RyYeZELLELX8WNC0Xc+hrufBunbRBt/WHg4z/ncM78XiK4Asv6MgoLi0vLK8XV0tr6xuaWub3TVHEqKWvQWMSy7RHFBI9YAzgI1k4kI6EnWMsb1Mb11h2TisfRLQwT5oSkF/GAUwLacs29LrB7yPyRe3WMf7jmmmWrYk2E58HOoYxy1V3zs+vHNA1ZBFQQpTq2lYCTEQmcCjYqdVPFEkIHpMc6GiMSMuVkk/tH+FA7Pg5iqV8EeOL+nshIqNQw9HRnSKCvZmtj879aJ4Xgwsl4lKTAIjpdFKQCQ4zHYWCfS0ZBDDUQKrm+FdM+kYSCjqykQ7BnvzwPzZOKfVaxb07L1cs8jiLaRwfoCNnoHFXRNaqjBqLoAT2hF/RqPBrPxpvxPm0tGPnMLvoj4+MbBn6WGw==</latexit>

dG, dC
<latexit sha1_base64="03VgsEeZLr2d27qAriYkPW64ews=">AAACAHicbZDLSsNAFIYnXmu9RV24cDNYBBdSEhF1WexClxXsBdpQJtNJO3QyCTMnYgnZ+CpuXCji1sdw59s4bYNo6w8DH/85hzPn92PBNTjOl7WwuLS8slpYK65vbG5t2zu7DR0lirI6jUSkWj7RTHDJ6sBBsFasGAl9wZr+sDquN++Z0jySdzCKmReSvuQBpwSM1bX3O8AeIJVZ9/oE/3AVd+2SU3YmwvPg5lBCuWpd+7PTi2gSMglUEK3brhODlxIFnAqWFTuJZjGhQ9JnbYOShEx76eSADB8Zp4eDSJknAU/c3xMpCbUehb7pDAkM9GxtbP5XaycQXHopl3ECTNLpoiARGCI8TgP3uGIUxMgAoYqbv2I6IIpQMJkVTQju7Mnz0Dgtu+dl9/asVLnK4yigA3SIjpGLLlAF3aAaqiOKMvSEXtCr9Wg9W2/W+7R1wcpn9tAfWR/fg9GWWQ==</latexit>nG, nC higher order than…

Output

Error

<latexit sha1_base64="LpC1aCpLS+5qFgFG4BBWv2d1yvY="></latexit>

= lim
s!0

snn + · · ·+ ↵ksk

snd + · · ·+ ↵k0sk0

impulse  step  ramp quad
<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1
<latexit sha1_base64="EZ2msM4NwWSSnJ5VkGGc7mbpaBc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU01E1GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94jjhfkQHSoSCUbTSg3dmeuWKW3VnIMvEy0kFctR75a9uP2ZpxBUySY3peG6CfkY1Cib5pNRNDU8oG9EB71iqaMSNn81OnZATq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9G/SF5ozlGNLKNPC3krYkGrK0KZTsiF4iy8vk+Z51busevcXldpNHkcRjuAYTsGDK6jBHdShAQwG8Ayv8OZI58V5dz7mrQUnnzmEP3A+fwC8h41x</latexit>

1/s
<latexit sha1_base64="ZzcAa+fHMW9bNzjQABFAFK07Fi4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4qkkR9Vj04rGCaQttLJvtpF262YTdjVBKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfzsrq2vrGZmGruL2zu7dfOjhs6CRTDH2WiES1QqpRcIm+4UZgK1VI41BgMxzeTv3mEyrNE/lgRikGMe1LHnFGjZV871w/VrulsltxZyDLxMtJGXLUu6WvTi9hWYzSMEG1bntuaoIxVYYzgZNiJ9OYUjakfWxbKmmMOhjPjp2QU6v0SJQoW9KQmfp7YkxjrUdxaDtjagZ60ZuK/3ntzETXwZjLNDMo2XxRlAliEjL9nPS4QmbEyBLKFLe3EjagijJj8ynaELzFl5dJo1rxLive/UW5dpPHUYBjOIEz8OAKanAHdfCBAYdneIU3RzovzrvzMW9dcfKZI/gD5/MH4qyOFQ==</latexit>

1/s2
<latexit sha1_base64="pLmqFTm+52+mWpnCQ5YXuZQ/aC8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU01U1GPRi8cKpi20sWy203bpZhN2N0IJ/Q1ePCji1R/kzX/jts1Bqw8GHu/NMDMvTATXxnW/nMLS8srqWnG9tLG5tb1T3t1r6DhVDH0Wi1i1QqpRcIm+4UZgK1FIo1BgMxzdTP3mIyrNY3lvxgkGER1I3ueMGiv53ol+OOuWK27VnYH8JV5OKpCj3i1/dnoxSyOUhgmqddtzExNkVBnOBE5KnVRjQtmIDrBtqaQR6iCbHTshR1bpkX6sbElDZurPiYxGWo+j0HZG1Az1ojcV//PaqelfBRmXSWpQsvmifiqIicn0c9LjCpkRY0soU9zeStiQKsqMzadkQ/AWX/5LGqdV76Lq3Z1Xatd5HEU4gEM4Bg8uoQa3UAcfGHB4ghd4daTz7Lw57/PWgpPP7MMvOB/f5DCOFg==</latexit>

1/s3

<latexit sha1_base64="RZQtKCDdy1hmjclKwNN9kFmiVA0=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbRU9mVop6k6MVjBfsB7VKyabaNm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMCxLOtHHdb6ewsrq2vlHcLG1t7+zulfcPWlqmitAmkVyqToA15UzQpmGG006iKI4DTttBdDv1209UaSbFgxkn1I/xULCQEWys1IrQNYpO++WKW3VnQMvEy0kFcjT65a/eQJI0psIQjrXuem5i/Awrwwink1Iv1TTBJMJD2rVU4JhqP5tdO0EnVhmgUCpbwqCZ+nsiw7HW4ziwnTE2I73oTcX/vG5qwis/YyJJDRVkvihMOTISTV9HA6YoMXxsCSaK2VsRGWGFibEBlWwI3uLLy6R1XvUuqt59rVK/yeMowhEcwxl4cAl1uIMGNIHAIzzDK7w50nlx3p2PeWvByWcO4Q+czx8tbo43</latexit>

k > k0

<latexit sha1_base64="Az7jo6nqXcRzFYaD8a9VFMWpywk=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNoFe4kqIVF0MYygvmA5Ah7m71kvb3dY3dPCEf+g42FIrb+Hzv/jZvkCk18MPB4b4aZeUHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvLVBHaJJJL1QmwppwJ2jTMcNpJFMVxwGk7iG6nfvuJKs2keDDjhPoxHgoWMoKNlVoRukbRab9ccavuDGiZeDmpQI5Gv/zVG0iSxlQYwrHWXc9NjJ9hZRjhdFLqpZommER4SLuWChxT7WezayfoxCoDFEplSxg0U39PZDjWehwHtjPGZqQXvan4n9dNTXjlZ0wkqaGCzBeFKUdGounraMAUJYaPLcFEMXsrIiOsMDE2oJINwVt8eZm0zqveRdW7r1XqN3kcRTiCYzgDDy6hDnfQgCYQeIRneIU3RzovzrvzMW8tOPnMIfyB8/kDKmCONQ==</latexit>

k < k0

<latexit sha1_base64="JJI/zcQTqceq+ck1MDQAc/2WdcY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbRU9mVol6EohePFewHtEvJptk2bjZZkqxQlv4HLx4U8er/8ea/MW33oK0PBh7vzTAzL0g408Z1v53Cyura+kZxs7S1vbO7V94/aGmZKkKbRHKpOgHWlDNBm4YZTjuJojgOOG0H0e3Ubz9RpZkUD2acUD/GQ8FCRrCxUitC1yg67ZcrbtWdAS0TLycVyNHol796A0nSmApDONa667mJ8TOsDCOcTkq9VNMEkwgPaddSgWOq/Wx27QSdWGWAQqlsCYNm6u+JDMdaj+PAdsbYjPSiNxX/87qpCa/8jIkkNVSQ+aIw5chINH0dDZiixPCxJZgoZm9FZIQVJsYGVLIheIsvL5PWedW7qHr3tUr9Jo+jCEdwDGfgwSXU4Q4a0AQCj/AMr/DmSOfFeXc+5q0FJ585hD9wPn8AK+eONg==</latexit>

k = k0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0
<latexit sha1_base64="UyOwiy6/yuvViHZTFwAhrcazMuo=">AAACEnicbZDJSgNBEIZ74hbjFvXopTGIegkzIuox6MVjBLNAJoSaTk/SpGehu0YJwzyDF1/FiwdFvHry5tvYWQRN/KHh468qquv3Yik02vaXlVtYXFpeya8W1tY3NreK2zt1HSWK8RqLZKSaHmguRchrKFDyZqw4BJ7kDW9wNao37rjSIgpvcRjzdgC9UPiCARqrUzx2lej1EZSK7qmLvgKWuiDjPnQG2Q+lg8Ms6xRLdtkei86DM4USmaraKX663YglAQ+RSdC65dgxtlNQKJjkWcFNNI+BDaDHWwZDCLhup+OTMnpgnC71I2VeiHTs/p5IIdB6GHimMwDs69nayPyv1krQv2inIowT5CGbLPITSTGio3xoVyjOUA4NAFPC/JWyPphY0KRYMCE4syfPQ/2k7JyVnZvTUuVyGkee7JF9ckQcck4q5JpUSY0w8kCeyAt5tR6tZ+vNep+05qzpzC75I+vjG+qGnuM=</latexit>

! ↵k
↵k0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0
<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0 <latexit sha1_base64="mazb0970JojN35Q8uf+F2WEfF3o=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUREPRa9eKxgP6ANZbPdtGs3u2F3IoTQ/+DFgyJe/T/e/Ddu2xy09cHA470ZZuaFieAGPe/bWVldW9/YLG2Vt3d29/YrB4cto1JNWZMqoXQnJIYJLlkTOQrWSTQjcShYOxzfTv32E9OGK/mAWcKCmAwljzglaKVWj8sIs36l6tW8Gdxl4hekCgUa/cpXb6BoGjOJVBBjur6XYJATjZwKNin3UsMSQsdkyLqWShIzE+SzayfuqVUGbqS0LYnuTP09kZPYmCwObWdMcGQWvan4n9dNMboOci6TFJmk80VRKlxU7vR1d8A1oygySwjV3N7q0hHRhKINqGxD8BdfXiat85p/WfPvL6r1myKOEhzDCZyBD1dQhztoQBMoPMIzvMKbo5wX5935mLeuOMXMEfyB8/kDxCePQg==</latexit>1

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> ( <latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> (<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> (

 char poly

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> ( <latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> (<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> (

CHOOSE

- work backwards 
from desired roots 

- Routh-Hurwitz 
- Root-locus

<latexit sha1_base64="outSK1u4APDTPsM0cWHi7FiGJ0o=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KomIeiz24rGC/cA2lM120y7dbMLuRCyh/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4JRbeq3Hrk2Ilb3OE64H9GBEqFgFK300EX+hJma9Gq9UtmtuDOQZeLlpAw56r3SV7cfszTiCpmkxnQ8N0E/oxoFk3xS7KaGJ5SN6IB3LFU04sbPZhdPyKlV+iSMtS2FZKb+nshoZMw4CmxnRHFoFr2p+J/XSTG89jOhkhS5YvNFYSoJxmT6PukLzRnKsSWUaWFvJWxINWVoQyraELzFl5dJ87ziXVa8u4ty9SaPowDHcAJn4MEVVOEW6tAABgqe4RXeHOO8OO/Ox7x1xclnjuAPnM8f4GyRDQ==</latexit>nC1. Design for 
disturbance 

rejection

2. Stability

<latexit sha1_base64="yST1Kt2kQqq3v9fq16XgST9PaVM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KomIeiz24rGC/cA2lM1m2y7dbMLuRCyh/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4JRbeq3Hrk2Ilb3OE64H9GBEn3BKFrpoYv8CbNw0qv1SmW34s5AlomXkzLkqPdKX90wZmnEFTJJjel4boJ+RjUKJvmk2E0NTygb0QHvWKpoxI2fzS6ekFOrhKQfa1sKyUz9PZHRyJhxFNjOiOLQLHpT8T+vk2L/2s+ESlLkis0X9VNJMCbT90koNGcox5ZQpoW9lbAh1ZShDaloQ/AWX14mzfOKd1nx7i7K1Zs8jgIcwwmcgQdXUIVbqEMDGCh4hld4c4zz4rw7H/PWFSefOYI/cD5/ANEmkQM=</latexit>

dC
<latexit sha1_base64="xtj0RzpyN4ZGPRX5Iw9VS+2qUj8=">AAAB83icbVBNS8NAEN3Ur1q/qh69BIvgqSQi6rHoxWMFWwtNKJvNpF262YTdiVhC/4YXD4p49c9489+4aXPQ1gcDj/dmmJkXpIJrdJxvq7Kyura+Ud2sbW3v7O7V9w+6OskUgw5LRKJ6AdUguIQOchTQSxXQOBDwEIxvCv/hEZTmibzHSQp+TIeSR5xRNJLnITxhHk4HRdUbTtOZwV4mbkkapER7UP/ywoRlMUhkgmrdd50U/Zwq5EzAtOZlGlLKxnQIfUMljUH7+ezmqX1ilNCOEmVKoj1Tf0/kNNZ6EgemM6Y40oteIf7n9TOMrvycyzRDkGy+KMqEjYldBGCHXAFDMTGEMsXNrTYbUUUZmphqJgR38eVl0j1ruhdN9+680bou46iSI3JMTolLLkmL3JI26RBGUvJMXsmblVkv1rv1MW+tWOXMIfkD6/MHziiSMA==</latexit>

dd
CONDITION 1:

 degree  degree
<latexit sha1_base64="V7tV9kMdVoL2Xk8dxfim4Ee4og4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0s4m7G6GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPT6g0T+S9GacYxHQgecQZNVbyuwN8JL1qza27M5Bl4hWkBgWavepXt5+wLEZpmKBadzw3NUFOleFM4KTSzTSmlI3oADuWShqjDvLZsRNyYpU+iRJlSxoyU39P5DTWehyHtjOmZqgXvan4n9fJTHQV5FymmUHJ5ouiTBCTkOnnpM8VMiPGllCmuL2VsCFVlBmbT8WG4C2+vExaZ3Xvou7dndca10UcZTiCYzgFDy6hAbfQBB8YcHiGV3hzpPPivDsf89aSU8wcwh84nz9mXo5r</latexit>� <latexit sha1_base64="PlDHbl08KXXNOHHiX9kDRLWJJGo=">AAACFnicbZDLSgMxFIYzXmu9jbp0EyyCIJYZEXVZ7EKXFewF2qFk0kwbmskMyRmxDH0KN76KGxeKuBV3vo1pO3hp/SHw5T/nkJzfjwXX4Dif1tz8wuLScm4lv7q2vrFpb23XdJQoyqo0EpFq+EQzwSWrAgfBGrFiJPQFq/v98qhev2VK80jewCBmXki6kgecEjBW2z5qAbuDtDNsX+JvLOPD7CJ/fIPltl1wis5YeBbcDAooU6Vtf7Q6EU1CJoEKonXTdWLwUqKAU8GG+VaiWUxon3RZ06AkIdNeOl5riPeN08FBpMyRgMfu74mUhFoPQt90hgR6ero2Mv+rNRMIzr2UyzgBJunkoSARGCI8ygh3uGIUxMAAoYqbv2LaI4pQMEnmTQju9MqzUDsuuqdF9/qkULrI4sihXbSHDpCLzlAJXaEKqiKK7tEjekYv1oP1ZL1ab5PWOSub2UF/ZL1/AbTkn7Y=</latexit>

dGdC + nGnC stable

…must be stable



SISO Design - 2. Stability

<latexit sha1_base64="XANJ/xCNU5B47CSr42JJTQ6YAkI=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY9KDHCvYD2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPpppTH2BR5KFjGCTSXdVfT4oV9yaOwdaJV5OKpCjOSh/9YcRSQSVhnCsdc9zY+OnWBlGOJ2V+ommMSYTPKI9SyUWVPvp/NYZOrPKEIWRsiUNmqu/J1IstJ6KwHYKbMZ62cvE/7xeYsJrP2UyTgyVZLEoTDgyEcoeR0OmKDF8agkmitlbERljhYmx8ZRsCN7yy6ukfVHzLmveQ73SuMnjKMIJnEIVPLiCBtxDE1pAYAzP8ApvjnBenHfnY9FacPKZY/gD5/MHN2WNsw==</latexit>

G(s)
<latexit sha1_base64="9QyqbZlsOFamTwyHLTLpLgBOwPg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY7MVjBfsB7VKyabYNTbJLkhXK0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G02bmd5+o0iySj2YWU1/gsWQhI9hkUrOqL4fliltzF0DrxMtJBXK0huWvwSgiiaDSEI617ntubPwUK8MIp/PSINE0xmSKx7RvqcSCaj9d3DpHF1YZoTBStqRBC/X3RIqF1jMR2E6BzUSvepn4n9dPTHjrp0zGiaGSLBeFCUcmQtnjaMQUJYbPLMFEMXsrIhOsMDE2npINwVt9eZ10rmredc17qFcad3kcRTiDc6iCBzfQgHtoQRsITOAZXuHNEc6L8+58LFsLTj5zCn/gfP4AMUmNrw==</latexit>

C(s)

<latexit sha1_base64="Kf9mXI33HZBwgZP3GwzBDcRuRwY=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFC6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C73u09UaRbJR5PG1Bd4LFnICDa5lNb1+bBacxvuHGiVeAWpQYHWsPo1GEUkEVQawrHWfc+NjZ9hZRjhdFYZJJrGmEzxmPYtlVhQ7WfzW2fozCojFEbKljRorv6eyLDQOhWB7RTYTPSyl4v/ef3EhDd+xmScGCrJYlGYcGQilD+ORkxRYnhqCSaK2VsRmWCFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHABJ7hFd4c4bw4787HorXkFDPH8AfO5w+Dw43l</latexit>

y(s)

<latexit sha1_base64="bPGUI7uTOwawc40lrKHHT4O49FM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbNqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo5TRWibxDxWvQBrypmkbcMMp71EUSwCTrvB5C73u09UaRbLRzNNqC/wSLKIEWxyKazr82G15jbcOdAq8QpSgwKtYfVrEMYkFVQawrHWfc9NjJ9hZRjhdFYZpJommEzwiPYtlVhQ7WfzW2fozCohimJlSxo0V39PZFhoPRWB7RTYjPWyl4v/ef3URDd+xmSSGirJYlGUcmRilD+OQqYoMXxqCSaK2VsRGWOFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHAGJ7hFd4c4bw4787HorXkFDPH8AfO5w9jsI3Q</latexit>

d(s)

<latexit sha1_base64="KTcTtUnmZcm/a2cj2dg6AHoG/wY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4sSQi6rHoxWML9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxUP++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasIbP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSvKh4VxWvflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPdoWMtw==</latexit>�

<latexit sha1_base64="o1aIZT27tCW4nd0bTkFWvq6VF04=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZTtqlu0nY3Qil9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBY+wabgR2EkUUhkIbAfju8xvP6HSPI4ezSRBX9JhxEPOqMkkrOrzfrni1tw5yCrxclKBHI1++as3iFkqMTJMUK27npsYf0qV4UzgrNRLNSaUjekQu5ZGVKL2p/NbZ+TMKgMSxspWZMhc/T0xpVLriQxsp6RmpJe9TPzP66YmvPGnPEpSgxFbLApTQUxMssfJgCtkRkwsoUxxeythI6ooMzaekg3BW355lbQuat5VzXu4rNRv8ziKcAKnUAUPrqEO99CAJjAYwTO8wpsjnRfn3flYtBacfOYY/sD5/AFlN43R</latexit>

e(s)
<latexit sha1_base64="OJtlB+ycfgHnWjCz9eBJgG7+VxQ=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwyKanr82G15jbcHGiVeAWpQYHWsPo1GEUkEVQawrHWfc+NjZ9iZRjhdF4ZJJrGmEzxmPYtlVhQ7af5rXN0ZpURCiNlSxqUq78nUiy0nonAdgpsJnrZy8T/vH5iwhs/ZTJODJVksShMODIRyh5HI6YoMXxmCSaK2VsRmWCFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHABJ7hFd4c4bw4787HorXkFDPH8AfO5w99p43h</latexit>

u(s)
<latexit sha1_base64="/kEOhEpO5xRMVaqaWI6VVUflB6U=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwySdX1+bBacxtuDrRKvILUoEBrWP0ajCKSCCoN4VjrvufGxk+xMoxwOq8MEk1jTKZ4TPuWSiyo9tP81jk6s8oIhZGyJQ3K1d8TKRZaz0RgOwU2E73sZeJ/Xj8x4Y2fMhknhkqyWBQmHJkIZY+jEVOUGD6zBBPF7K2ITLDCxNh4KjYEb/nlVdK5aHhXDe/hsta8LeIowwmcQh08uIYm3EML2kBgAs/wCm+OcF6cd+dj0Vpyiplj+APn8wd5Eo3e</latexit>

r(s)

<latexit sha1_base64="do7WY/vNWpTt5pzK60ma8NppWmo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwySdb1+bBacxtuDrRKvILUoEBrWP0ajCKSCCoN4VjrvufGxk+xMoxwOq8MEk1jTKZ4TPuWSiyo9tP81jk6s8oIhZGyJQ3K1d8TKRZaz0RgOwU2E73sZeJ/Xj8x4Y2fMhknhkqyWBQmHJkIZY+jEVOUGD6zBBPF7K2ITLDCxNh4KjYEb/nlVdK5aHhXDe/hsta8LeIowwmcQh08uIYm3EML2kBgAs/wCm+OcF6cd+dj0Vpyiplj+APn8wdy9o3a</latexit>

n(s)

<latexit sha1_base64="rhWIMj5U/I02I62f3lsTpsiaIMk=">AAAB+3icbVBNS8NAEJ3Ur1q/aj16WSxCRVoSEfUiFHvQYwX7AW0om822XbrZhN2NGEr/ihcPinj1j3jz37htc9DWBwOP92aYmedFnClt299WZmV1bX0ju5nb2t7Z3cvvF5oqjCWhDRLyULY9rChngjY005y2I0lx4HHa8ka1qd96pFKxUDzoJKJugAeC9RnB2ki9fCFB1+i2hkqynJTFCTpFfi9ftCv2DGiZOCkpQop6L//V9UMSB1RowrFSHceOtDvGUjPC6STXjRWNMBnhAe0YKnBAlTue3T5Bx0bxUT+UpoRGM/X3xBgHSiWBZzoDrIdq0ZuK/3mdWPev3DETUaypIPNF/ZgjHaJpEMhnkhLNE0MwkczcisgQS0y0iStnQnAWX14mzbOKc1Fx7s+L1Zs0jiwcwhGUwIFLqMId1KEBBJ7gGV7hzZpYL9a79TFvzVjpzAH8gfX5AwPrkdg=</latexit>

y = GC(r � y � n) + d

<latexit sha1_base64="wnrovYvfBA0Bb4qwbUUTyk9R3Oo=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4sSQi6kUoevFYwX5AG8pmO22XbjZxdyOE0D/hxYMiXv073vw3btsctPXBwOO9GWbmBbHg2rjut7O0vLK6tl7YKG5ube/slvb2GzpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3U785hMqzSP5YNIY/ZAOJO9zRo2VWkiuiTpNSbdUdivuFGSReDkpQ45at/TV6UUsCVEaJqjWbc+NjZ9RZTgTOC52Eo0xZSM6wLalkoao/Wx675gcW6VH+pGyJQ2Zqr8nMhpqnYaB7QypGep5byL+57UT07/yMy7jxKBks0X9RBATkcnzpMcVMiNSSyhT3N5K2JAqyoyNqGhD8OZfXiSNs4p3UfHuz8vVmzyOAhzCEZyAB5dQhTuoQR0YCHiGV3hzHp0X5935mLUuOfnMAfyB8/kDa7iO6g==</latexit>e = r � y
<latexit sha1_base64="WUbhcoyqwCCBTRCf1kQMZtjrZh4="></latexit>

e = r � y = (I +GC)�1

| {z }
S

r + (I +GC)�1GC| {z }
T

n� (I +GC)�1

| {z }
S

d

Sensitivity

Complementary 
Sensitivity

<latexit sha1_base64="NN7LndHn6xlfAE9kdjGpq/JoYRM=">AAAB+HicbVDLSgNBEOyNrxgfWfXoZTAIETHsiqgXIZiDeotoHpCsYXYymwyZfTAzK8QlX+LFgyJe/RRv/o2TZA+aWNBQVHXT3eVGnEllWd9GZmFxaXklu5pbW9/YzJtb23UZxoLQGgl5KJoulpSzgNYUU5w2I0Gx73LacAeVsd94pEKyMLhXw4g6Pu4FzGMEKy11zPwdukDFm8OrysFDcmSPOmbBKlkToHlip6QAKaod86vdDUns00ARjqVs2VaknAQLxQino1w7ljTCZIB7tKVpgH0qnWRy+Ajta6WLvFDoChSaqL8nEuxLOfRd3elj1Zez3lj8z2vFyjt3EhZEsaIBmS7yYo5UiMYpoC4TlCg+1AQTwfStiPSxwETprHI6BHv25XlSPy7ZpyX79qRQvkzjyMIu7EERbDiDMlxDFWpAIIZneIU348l4Md6Nj2lrxkhnduAPjM8fkxuRGg==</latexit>

S = (I +GC)�1

<latexit sha1_base64="D5qLAQTbF3OtP3jCgDaaA2JsBTo=">AAAB+nicbVDLSgNBEOyNrxhfGz16GQxCRAy7IupFCOYQvUXIC5I1zE4myZDZBzOzSljzKV48KOLVL/Hm3zhJ9qCJBQ1FVTfdXW7ImVSW9W2klpZXVtfS65mNza3tHTO7W5dBJAitkYAHouliSTnzaU0xxWkzFBR7LqcNd1ia+I0HKiQL/KoahdTxcN9nPUaw0lLHzFbRFcrfHpdLR/fxiT0ulzpmzipYU6BFYickBwkqHfOr3Q1I5FFfEY6lbNlWqJwYC8UIp+NMO5I0xGSI+7SlqY89Kp14evoYHWqli3qB0OUrNFV/T8TYk3LkubrTw2og572J+J/XilTv0omZH0aK+mS2qBdxpAI0yQF1maBE8ZEmmAimb0VkgAUmSqeV0SHY8y8vkvppwT4v2HdnueJ1Ekca9uEA8mDDBRThBipQAwKP8Ayv8GY8GS/Gu/Exa00Zycwe/IHx+QO4E5G5</latexit>

T = (I +GC)�1GC

<latexit sha1_base64="syY3oCAif3PL0akRpoLFvFiuzOs=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBAEIeyKqBch6EVvEfOCZAmzk0kyZHZ2mekVwpKP8OJBEa9+jzf/xkmyB00saCiquunuCmIpDLrut7O0vLK6tp7byG9ube/sFvb26yZKNOM1FslINwNquBSK11Cg5M1YcxoGkjeC4e3EbzxxbUSkqjiKuR/SvhI9wShaqfF4WiXX5L5TKLoldwqySLyMFCFDpVP4ancjloRcIZPUmJbnxuinVKNgko/z7cTwmLIh7fOWpYqG3Pjp9NwxObZKl/QibUshmaq/J1IaGjMKA9sZUhyYeW8i/ue1Euxd+alQcYJcsdmiXiIJRmTyO+kKzRnKkSWUaWFvJWxANWVoE8rbELz5lxdJ/azkXZS8h/Ni+SaLIweHcAQn4MEllOEOKlADBkN4hld4c2LnxXl3PmatS042cwB/4Hz+AH9njl4=</latexit>

S + T = I… fundamental

limitation

<latexit sha1_base64="UYt3Pod39ngMoNbvqfxt6cqqjBg="></latexit>

y = (I +GC)�1GC| {z }
T

(r � n) + (I +GC)�1

| {z }
S

d

<latexit sha1_base64="zSqv6Nf+TXilv7yzy+d4jEgEidA=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDAYhacKuiNoIwRRaWEQwD0iWMDuZTcbM7Cwzs0JY0tj4KzYWitj6D3b+jZNkQU08cOFwzr3ce48fMaq043xZmYXFpeWV7GpubX1jc8ve3qkrEUtMalgwIZs+UoTRkNQ01Yw0I0kQ9xlp+IPK2G/cE6moCG/1MCIeR72QBhQjbaSOvX9duINtwUkPFeE5LFxWij9Cx847JWcCOE/clORBimrH/mx3BY45CTVmSKmW60TaS5DUFDMyyrVjRSKEB6hHWoaGiBPlJZMvRvDQKF0YCGkq1HCi/p5IEFdqyH3TyZHuq1lvLP7ntWIdnHkJDaNYkxBPFwUxg1rAcSSwSyXBmg0NQVhScyvEfSQR1ia4nAnBnX15ntSPSu5Jyb05zpcv0jiyYA8cgAJwwSkogytQBTWAwQN4Ai/g1Xq0nq03633amrHSmV3wB9bHN1Zale0=</latexit>

L(j!) = (GC)(j!)

-1

<latexit sha1_base64="gOhfs16H5HsTlNvhUl/QEHoLivY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYhA8hV0R9Rj04jGCeUCyhNlJbzJmHsvMrBBC/sGLB0W8+j/e/BsnyR40saChqOqmuytOOTM2CL69ldW19Y3NwlZxe2d3b790cNgwKtMU61RxpVsxMciZxLpllmMr1UhEzLEZD2+nfvMJtWFKPthRipEgfckSRol1UqOjBPZJt1QOKsEM/jIJc1KGHLVu6avTUzQTKC3lxJh2GKQ2GhNtGeU4KXYygymhQ9LHtqOSCDTReHbtxD91Ss9PlHYlrT9Tf0+MiTBmJGLXKYgdmEVvKv7ntTObXEdjJtPMoqTzRUnGfav86et+j2mklo8cIVQzd6tPB0QTal1ARRdCuPjyMmmcV8LLSnh/Ua7e5HEU4BhO4AxCuIIq3EEN6kDhEZ7hFd485b14797HvHXFy2eO4A+8zx+SKY8h</latexit>!
<latexit sha1_base64="1vR6UjuQPRJ8qb7fMANHxTb3tgo=">AAAB83icbVBNSwMxEM3Wr1q/qh69BItQL2VXRD0WvXisaD+gu5RsOtvGJpslyQql7d/w4kERr/4Zb/4b03YP2vpg4PHeDDPzwoQzbVz328mtrK6tb+Q3C1vbO7t7xf2DhpapolCnkkvVCokGzmKoG2Y4tBIFRIQcmuHgZuo3n0BpJuMHM0wgEKQXs4hRYqzkj+/Lj74U0COn406x5FbcGfAy8TJSQhlqneKX35U0FRAbyonWbc9NTDAiyjDKYVLwUw0JoQPSg7alMRGgg9Hs5gk+sUoXR1LZig2eqb8nRkRoPRSh7RTE9PWiNxX/89qpia6CEYuT1EBM54uilGMj8TQA3GUKqOFDSwhVzN6KaZ8oQo2NqWBD8BZfXiaNs4p3UfHuzkvV6yyOPDpCx6iMPHSJqugW1VAdUZSgZ/SK3pzUeXHenY95a87JZg7RHzifP5NskWM=</latexit>

|S(j!)| <latexit sha1_base64="nj3XqTzprASFsxfegmr0WWJLFo4=">AAAB83icbVDLSgNBEJyNrxhfUY9eFoMQL2FXRD0GvXiMkBdklzA76U3GzGOZmRVCkt/w4kERr/6MN//GSbIHTSxoKKq66e6KEka18bxvJ7e2vrG5ld8u7Ozu7R8UD4+aWqaKQINIJlU7whoYFdAw1DBoJwowjxi0ouHdzG89gdJUiroZJRBy3Bc0pgQbKwWTevkxkBz6+HzSLZa8ijeHu0r8jJRQhlq3+BX0JEk5CEMY1rrje4kJx1gZShhMC0GqIcFkiPvQsVRgDjocz2+eumdW6bmxVLaEcefq74kx5lqPeGQ7OTYDvezNxP+8Tmrim3BMRZIaEGSxKE6Za6Q7C8DtUQXEsJElmChqb3XJACtMjI2pYEPwl19eJc2Lin9V8R8uS9XbLI48OkGnqIx8dI2q6B7VUAMRlKBn9IrenNR5cd6dj0VrzslmjtEfOJ8/lPqRZA==</latexit>

|T (j!)|

Bandwidth

<latexit sha1_base64="CQlPXgoFrM7Xet2OtjAKp+2XZkA=">AAAB8HicbVBNS8NAEJ34WetX1aOXYBE8lUREPZZ68VjBfkgbymazbZfubsLuRCyhv8KLB0W8+nO8+W/ctjlo64OBx3szzMwLE8ENet63s7K6tr6xWdgqbu/s7u2XDg6bJk41ZQ0ai1i3Q2KY4Io1kKNg7UQzIkPBWuHoZuq3Hpk2PFb3OE5YIMlA8T6nBK300EX2hFlUm/RKZa/izeAuEz8nZchR75W+ulFMU8kUUkGM6fhegkFGNHIq2KTYTQ1LCB2RAetYqohkJshmB0/cU6tEbj/WthS6M/X3REakMWMZ2k5JcGgWvan4n9dJsX8dZFwlKTJF54v6qXAxdqffuxHXjKIYW0Ko5vZWlw6JJhRtRkUbgr/48jJpnlf8y4p/d1Gu1vI4CnAMJ3AGPlxBFW6hDg2gIOEZXuHN0c6L8+58zFtXnHzmCP7A+fwBFpuQmQ==</latexit>

dB

disturbance 
rejection


(low frequency)
noise rejection


(high frequency)

<latexit sha1_base64="rbmIEb9PNehThWR/2dXI0CEKNsw=">AAACKXicbVDLSgMxFM34rPVVdekmWIR2U2ZE1I1QFMRlBfuAzlAyaaYNzWSG5I4yDP0dN/6KGwVF3fojpo+FbT0QOJxzLjf3+LHgGmz7y1paXlldW89t5De3tnd2C3v7DR0lirI6jUSkWj7RTHDJ6sBBsFasGAl9wZr+4HrkNx+Y0jyS95DGzAtJT/KAUwJG6hSqruBhJwPsKt7rA1EqesQulwGkQxyUoIwv8SSiZyL2EGt8U9LlTqFoV+wx8CJxpqSIpqh1Cm9uN6JJyCRQQbRuO3YMXkYUcCrYMO8mmsWEDkiPtQ2VJGTay8aXDvGxUbo4iJR5EvBY/TuRkVDrNPRNMiTQ1/PeSPzPaycQXHgZl3ECTNLJoiARGCI8qg13uWIURGoIoYqbv2LaJ4pQMOXmTQnO/MmLpHFScc4qzt1psXo1rSOHDtERKiEHnaMqukU1VEcUPaEX9I4+rGfr1fq0vifRJWs6c4BmYP38AmM/pgc=</latexit>

lim
t!1

f(t) = lim
s!0

sF (s)

SISO: 

FVT: 

<latexit sha1_base64="ARr+CUxGrahUhw00rhKOtdtrDZc="></latexit>

1

1 +GC
=

1

1 + nGnC
dGdC

=
dGdC

dGdC + nGnC

 given

1. Design for 
disturbance  

rejection 2. Design 
for stability

<latexit sha1_base64="ARr+CUxGrahUhw00rhKOtdtrDZc="></latexit>

1

1 +GC
=

1

1 + nGnC
dGdC

=
dGdC

dGdC + nGnC

<latexit sha1_base64="Uh8M37WnrBZ6E5iIpp3QxodH5IQ=">AAACAXicbVDLSsNAFJ34rPUVdSO4GSyCq5KIqBuh6MZlBfuAJoTJdNIOnUeYmSgl1I2/4saFIm79C3f+jdM2C209cOFwzr3ce0+cMqqN5307C4tLyyurpbXy+sbm1ra7s9vUMlOYNLBkUrVjpAmjgjQMNYy0U0UQjxlpxYPrsd+6J0pTKe7MMCUhRz1BE4qRsVLk7l/CgFEe5RoGivb6BiklH6A3ityKV/UmgPPEL0gFFKhH7lfQlTjjRBjMkNYd30tNmCNlKGZkVA4yTVKEB6hHOpYKxIkO88kHI3hklS5MpLIlDJyovydyxLUe8th2cmT6etYbi/95ncwkF2FORZoZIvB0UZIxaCQcxwG7VBFs2NAShBW1t0LcRwphY0Mr2xD82ZfnSfOk6p9V/dvTSu2qiKMEDsAhOAY+OAc1cAPqoAEweATP4BW8OU/Oi/PufExbF5xiZg/8gfP5A8wVlns=</latexit>

= lim
s!0

<latexit sha1_base64="vsDpfYbw0s5cDF7qjMYBdSqobT4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU0P1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5oVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTcmG4C2/vEpaF1Xvquo1Liu12zyOIpzAKZyDB9dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/gfP4A4J2M/Q==</latexit>s

Disturbance 
types

<latexit sha1_base64="ywJzHH7oki+MiNHzTkr3XOAEmOg=">AAACDXicbZDLSsNAFIYnXmu9VV26GaxC3ZRERN0IRTcuK9gLNKVMJpN26GQSZk7EEvICbnwVNy4UcevenW/jtM1CW38Y+PjPOZw5vxcLrsG2v62FxaXlldXCWnF9Y3Nru7Sz29RRoihr0EhEqu0RzQSXrAEcBGvHipHQE6zlDa/H9dY9U5pH8g5GMeuGpC95wCkBY/VKh35FH+NL7AaK0NQF9gCpzHp+lrM/5l6pbFftifA8ODmUUa56r/Tl+hFNQiaBCqJ1x7Fj6KZEAaeCZUU30SwmdEj6rGNQkpDpbjq5JsNHxvFxECnzJOCJ+3siJaHWo9AznSGBgZ6tjc3/ap0EgotuymWcAJN0uihIBIYIj6PBPleMghgZIFRx81dMB8TkAibAognBmT15HponVees6tyelmtXeRwFtI8OUAU56BzV0A2qowai6BE9o1f0Zj1ZL9a79TFtXbDymT30R9bnD/oqnDA=</latexit>

d(s) =
nd
dd

<latexit sha1_base64="ywJzHH7oki+MiNHzTkr3XOAEmOg=">AAACDXicbZDLSsNAFIYnXmu9VV26GaxC3ZRERN0IRTcuK9gLNKVMJpN26GQSZk7EEvICbnwVNy4UcevenW/jtM1CW38Y+PjPOZw5vxcLrsG2v62FxaXlldXCWnF9Y3Nru7Sz29RRoihr0EhEqu0RzQSXrAEcBGvHipHQE6zlDa/H9dY9U5pH8g5GMeuGpC95wCkBY/VKh35FH+NL7AaK0NQF9gCpzHp+lrM/5l6pbFftifA8ODmUUa56r/Tl+hFNQiaBCqJ1x7Fj6KZEAaeCZUU30SwmdEj6rGNQkpDpbjq5JsNHxvFxECnzJOCJ+3siJaHWo9AznSGBgZ6tjc3/ap0EgotuymWcAJN0uihIBIYIj6PBPleMghgZIFRx81dMB8TkAibAognBmT15HponVees6tyelmtXeRwFtI8OUAU56BzV0A2qowai6BE9o1f0Zj1ZL9a79TFtXbDymT30R9bnD/oqnDA=</latexit>

d(s) =
nd
dd

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> ( <latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> (<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> ( <latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> ( <latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> (<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> (

higher order lower order

<latexit sha1_base64="pMmDtUVZhMnMbKgTVCJu5sCQedk=">AAACCnicbZDLSsNAFIYnXmu9RV26GS2Cq5KIqBuh6KIuK9gLNKFMppN26GQSZk7EErp246u4caGIW5/AnW/jtM1CW38Y+PjPOZw5f5AIrsFxvq2FxaXlldXCWnF9Y3Nr297Zbeg4VZTVaSxi1QqIZoJLVgcOgrUSxUgUCNYMBtfjevOeKc1jeQfDhPkR6UkeckrAWB37oIovsRcqQjMP2ANkctSpjnLujrljl5yyMxGeBzeHEspV69hfXjemacQkUEG0brtOAn5GFHAq2KjopZolhA5Ij7UNShIx7WeTU0b4yDhdHMbKPAl44v6eyEik9TAKTGdEoK9na2Pzv1o7hfDCz7hMUmCSTheFqcAQ43EuuMsVoyCGBghV3PwV0z4xuYBJr2hCcGdPnofGSdk9K7u3p6XKVR5HAe2jQ3SMXHSOKugG1VAdUfSIntErerOerBfr3fqYti5Y+cwe+iPr8we9rJr3</latexit>

G =
nG
dG

<latexit sha1_base64="j1wft0CK/Cw+ILl20WjrN4MMhbk=">AAACCnicbZDLSsNAFIYn9VbrLerSzWgRXJVERN0IxW5cVrAXaEuZTCft0MkkzJyIJWTtxldx40IRtz6BO9/GSZuFtv4w8PGfczhzfi8SXIPjfFuFpeWV1bXiemljc2t7x97da+owVpQ1aChC1faIZoJL1gAOgrUjxUjgCdbyxrWs3rpnSvNQ3sEkYr2ADCX3OSVgrL59WMNXuOsrQpMusAdIZNqvpTkPMu7bZafiTIUXwc2hjHLV+/ZXdxDSOGASqCBad1wngl5CFHAqWFrqxppFhI7JkHUMShIw3Uump6T42DgD7IfKPAl46v6eSEig9STwTGdAYKTna5n5X60Tg3/ZS7iMYmCSzhb5scAQ4iwXPOCKURATA4Qqbv6K6YiYXMCkVzIhuPMnL0LztOKeV9zbs3L1Oo+jiA7QETpBLrpAVXSD6qiBKHpEz+gVvVlP1ov1bn3MWgtWPrOP/sj6/AGqxJrr</latexit>

C =
nC
dC

<latexit sha1_base64="MnALy66m5D7hSlqRqr0HHhL8dpI=">AAACLHicbZDLSgMxFIYz9VbrrerSTbAIrsqMiLoRirOoCxcV7AXaUjJppg3NZIbkjFiGeSA3voogLizi1ucwbWdRqwcSPv7/HJLze5HgGmx7YuVWVtfWN/Kbha3tnd294v5BQ4exoqxOQxGqlkc0E1yyOnAQrBUpRgJPsKY3cqd+85EpzUP5AOOIdQMykNznlICRekX3Dl/jqmuujq8ITTrAniCRaa+aZtyf8pLpLphu2iuW7LI9K/wXnAxKKKtar/jW6Yc0DpgEKojWbceOoJsQBZwKlhY6sWYRoSMyYG2DkgRMd5PZsik+MUof+6EyRwKeqYsTCQm0Hgee6QwIDPWyNxX/89ox+FfdhMsoBibp/CE/FhhCPE0O97liFMTYAKGKm79iOiQmFzD5FkwIzvLKf6FxVnYuys79ealyk8WRR0foGJ0iB12iCrpFNVRHFD2jV/SBJtaL9W59Wl/z1pyVzRyiX2V9/wArHamH</latexit>

L = GC =
nG
dG

nC
dC

Loop 
Transfer

…causal
<latexit sha1_base64="G6v+Z6/unswo8aK3i2ZFmhr3IV0=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cTNYBBdSEhF1WexClxXsBdoQJpNJO3RyYeZELLELX8WNC0Xc+hrufBunbRBt/WHg4z/ncM78XiK4Asv6MgoLi0vLK8XV0tr6xuaWub3TVHEqKWvQWMSy7RHFBI9YAzgI1k4kI6EnWMsb1Mb11h2TisfRLQwT5oSkF/GAUwLacs29LrB7yPyRe3WMf7jmmmWrYk2E58HOoYxy1V3zs+vHNA1ZBFQQpTq2lYCTEQmcCjYqdVPFEkIHpMc6GiMSMuVkk/tH+FA7Pg5iqV8EeOL+nshIqNQw9HRnSKCvZmtj879aJ4Xgwsl4lKTAIjpdFKQCQ4zHYWCfS0ZBDDUQKrm+FdM+kYSCjqykQ7BnvzwPzZOKfVaxb07L1cs8jiLaRwfoCNnoHFXRNaqjBqLoAT2hF/RqPBrPxpvxPm0tGPnMLvoj4+MbBn6WGw==</latexit>

dG, dC
<latexit sha1_base64="03VgsEeZLr2d27qAriYkPW64ews=">AAACAHicbZDLSsNAFIYnXmu9RV24cDNYBBdSEhF1WexClxXsBdpQJtNJO3QyCTMnYgnZ+CpuXCji1sdw59s4bYNo6w8DH/85hzPn92PBNTjOl7WwuLS8slpYK65vbG5t2zu7DR0lirI6jUSkWj7RTHDJ6sBBsFasGAl9wZr+sDquN++Z0jySdzCKmReSvuQBpwSM1bX3O8AeIJVZ9/oE/3AVd+2SU3YmwvPg5lBCuWpd+7PTi2gSMglUEK3brhODlxIFnAqWFTuJZjGhQ9JnbYOShEx76eSADB8Zp4eDSJknAU/c3xMpCbUehb7pDAkM9GxtbP5XaycQXHopl3ECTNLpoiARGCI8TgP3uGIUxMgAoYqbv2I6IIpQMJkVTQju7Mnz0Dgtu+dl9/asVLnK4yigA3SIjpGLLlAF3aAaqiOKMvSEXtCr9Wg9W2/W+7R1wcpn9tAfWR/fg9GWWQ==</latexit>nG, nC higher order than…

Output

Error

<latexit sha1_base64="LpC1aCpLS+5qFgFG4BBWv2d1yvY="></latexit>

= lim
s!0

snn + · · ·+ ↵ksk

snd + · · ·+ ↵k0sk0

impulse  step  ramp quad
<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1
<latexit sha1_base64="EZ2msM4NwWSSnJ5VkGGc7mbpaBc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU01E1GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94jjhfkQHSoSCUbTSg3dmeuWKW3VnIMvEy0kFctR75a9uP2ZpxBUySY3peG6CfkY1Cib5pNRNDU8oG9EB71iqaMSNn81OnZATq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9G/SF5ozlGNLKNPC3krYkGrK0KZTsiF4iy8vk+Z51busevcXldpNHkcRjuAYTsGDK6jBHdShAQwG8Ayv8OZI58V5dz7mrQUnnzmEP3A+fwC8h41x</latexit>

1/s
<latexit sha1_base64="ZzcAa+fHMW9bNzjQABFAFK07Fi4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4qkkR9Vj04rGCaQttLJvtpF262YTdjVBKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfzsrq2vrGZmGruL2zu7dfOjhs6CRTDH2WiES1QqpRcIm+4UZgK1VI41BgMxzeTv3mEyrNE/lgRikGMe1LHnFGjZV871w/VrulsltxZyDLxMtJGXLUu6WvTi9hWYzSMEG1bntuaoIxVYYzgZNiJ9OYUjakfWxbKmmMOhjPjp2QU6v0SJQoW9KQmfp7YkxjrUdxaDtjagZ60ZuK/3ntzETXwZjLNDMo2XxRlAliEjL9nPS4QmbEyBLKFLe3EjagijJj8ynaELzFl5dJo1rxLive/UW5dpPHUYBjOIEz8OAKanAHdfCBAYdneIU3RzovzrvzMW9dcfKZI/gD5/MH4qyOFQ==</latexit>

1/s2
<latexit sha1_base64="pLmqFTm+52+mWpnCQ5YXuZQ/aC8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU01U1GPRi8cKpi20sWy203bpZhN2N0IJ/Q1ePCji1R/kzX/jts1Bqw8GHu/NMDMvTATXxnW/nMLS8srqWnG9tLG5tb1T3t1r6DhVDH0Wi1i1QqpRcIm+4UZgK1FIo1BgMxzdTP3mIyrNY3lvxgkGER1I3ueMGiv53ol+OOuWK27VnYH8JV5OKpCj3i1/dnoxSyOUhgmqddtzExNkVBnOBE5KnVRjQtmIDrBtqaQR6iCbHTshR1bpkX6sbElDZurPiYxGWo+j0HZG1Az1ojcV//PaqelfBRmXSWpQsvmifiqIicn0c9LjCpkRY0soU9zeStiQKsqMzadkQ/AWX/5LGqdV76Lq3Z1Xatd5HEU4gEM4Bg8uoQa3UAcfGHB4ghd4daTz7Lw57/PWgpPP7MMvOB/f5DCOFg==</latexit>

1/s3

<latexit sha1_base64="RZQtKCDdy1hmjclKwNN9kFmiVA0=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbRU9mVop6k6MVjBfsB7VKyabaNm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMCxLOtHHdb6ewsrq2vlHcLG1t7+zulfcPWlqmitAmkVyqToA15UzQpmGG006iKI4DTttBdDv1209UaSbFgxkn1I/xULCQEWys1IrQNYpO++WKW3VnQMvEy0kFcjT65a/eQJI0psIQjrXuem5i/Awrwwink1Iv1TTBJMJD2rVU4JhqP5tdO0EnVhmgUCpbwqCZ+nsiw7HW4ziwnTE2I73oTcX/vG5qwis/YyJJDRVkvihMOTISTV9HA6YoMXxsCSaK2VsRGWGFibEBlWwI3uLLy6R1XvUuqt59rVK/yeMowhEcwxl4cAl1uIMGNIHAIzzDK7w50nlx3p2PeWvByWcO4Q+czx8tbo43</latexit>

k > k0

<latexit sha1_base64="Az7jo6nqXcRzFYaD8a9VFMWpywk=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNoFe4kqIVF0MYygvmA5Ah7m71kvb3dY3dPCEf+g42FIrb+Hzv/jZvkCk18MPB4b4aZeUHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvLVBHaJJJL1QmwppwJ2jTMcNpJFMVxwGk7iG6nfvuJKs2keDDjhPoxHgoWMoKNlVoRukbRab9ccavuDGiZeDmpQI5Gv/zVG0iSxlQYwrHWXc9NjJ9hZRjhdFLqpZommER4SLuWChxT7WezayfoxCoDFEplSxg0U39PZDjWehwHtjPGZqQXvan4n9dNTXjlZ0wkqaGCzBeFKUdGounraMAUJYaPLcFEMXsrIiOsMDE2oJINwVt8eZm0zqveRdW7r1XqN3kcRTiCYzgDDy6hDnfQgCYQeIRneIU3RzovzrvzMW8tOPnMIfyB8/kDKmCONQ==</latexit>

k < k0

<latexit sha1_base64="JJI/zcQTqceq+ck1MDQAc/2WdcY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbRU9mVol6EohePFewHtEvJptk2bjZZkqxQlv4HLx4U8er/8ea/MW33oK0PBh7vzTAzL0g408Z1v53Cyura+kZxs7S1vbO7V94/aGmZKkKbRHKpOgHWlDNBm4YZTjuJojgOOG0H0e3Ubz9RpZkUD2acUD/GQ8FCRrCxUitC1yg67ZcrbtWdAS0TLycVyNHol796A0nSmApDONa667mJ8TOsDCOcTkq9VNMEkwgPaddSgWOq/Wx27QSdWGWAQqlsCYNm6u+JDMdaj+PAdsbYjPSiNxX/87qpCa/8jIkkNVSQ+aIw5chINH0dDZiixPCxJZgoZm9FZIQVJsYGVLIheIsvL5PWedW7qHr3tUr9Jo+jCEdwDGfgwSXU4Q4a0AQCj/AMr/DmSOfFeXc+5q0FJ585hD9wPn8AK+eONg==</latexit>

k = k0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0
<latexit sha1_base64="UyOwiy6/yuvViHZTFwAhrcazMuo=">AAACEnicbZDJSgNBEIZ74hbjFvXopTGIegkzIuox6MVjBLNAJoSaTk/SpGehu0YJwzyDF1/FiwdFvHry5tvYWQRN/KHh468qquv3Yik02vaXlVtYXFpeya8W1tY3NreK2zt1HSWK8RqLZKSaHmguRchrKFDyZqw4BJ7kDW9wNao37rjSIgpvcRjzdgC9UPiCARqrUzx2lej1EZSK7qmLvgKWuiDjPnQG2Q+lg8Ms6xRLdtkei86DM4USmaraKX663YglAQ+RSdC65dgxtlNQKJjkWcFNNI+BDaDHWwZDCLhup+OTMnpgnC71I2VeiHTs/p5IIdB6GHimMwDs69nayPyv1krQv2inIowT5CGbLPITSTGio3xoVyjOUA4NAFPC/JWyPphY0KRYMCE4syfPQ/2k7JyVnZvTUuVyGkee7JF9ckQcck4q5JpUSY0w8kCeyAt5tR6tZ+vNep+05qzpzC75I+vjG+qGnuM=</latexit>

! ↵k
↵k0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0
<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0 <latexit sha1_base64="mazb0970JojN35Q8uf+F2WEfF3o=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUREPRa9eKxgP6ANZbPdtGs3u2F3IoTQ/+DFgyJe/T/e/Ddu2xy09cHA470ZZuaFieAGPe/bWVldW9/YLG2Vt3d29/YrB4cto1JNWZMqoXQnJIYJLlkTOQrWSTQjcShYOxzfTv32E9OGK/mAWcKCmAwljzglaKVWj8sIs36l6tW8Gdxl4hekCgUa/cpXb6BoGjOJVBBjur6XYJATjZwKNin3UsMSQsdkyLqWShIzE+SzayfuqVUGbqS0LYnuTP09kZPYmCwObWdMcGQWvan4n9dNMboOci6TFJmk80VRKlxU7vR1d8A1oygySwjV3N7q0hHRhKINqGxD8BdfXiat85p/WfPvL6r1myKOEhzDCZyBD1dQhztoQBMoPMIzvMKbo5wX5935mLeuOMXMEfyB8/kDxCePQg==</latexit>1

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> ( <latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> (<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> (

 char poly

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> ( <latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> (<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> (

CHOOSE

- work backwards 
from desired roots 

- Routh-Hurwitz 
- Root-locus

<latexit sha1_base64="outSK1u4APDTPsM0cWHi7FiGJ0o=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KomIeiz24rGC/cA2lM120y7dbMLuRCyh/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4JRbeq3Hrk2Ilb3OE64H9GBEqFgFK300EX+hJma9Gq9UtmtuDOQZeLlpAw56r3SV7cfszTiCpmkxnQ8N0E/oxoFk3xS7KaGJ5SN6IB3LFU04sbPZhdPyKlV+iSMtS2FZKb+nshoZMw4CmxnRHFoFr2p+J/XSTG89jOhkhS5YvNFYSoJxmT6PukLzRnKsSWUaWFvJWxINWVoQyraELzFl5dJ87ziXVa8u4ty9SaPowDHcAJn4MEVVOEW6tAABgqe4RXeHOO8OO/Ox7x1xclnjuAPnM8f4GyRDQ==</latexit>nC1. Design for 
disturbance 

rejection

2. Stability

<latexit sha1_base64="yST1Kt2kQqq3v9fq16XgST9PaVM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KomIeiz24rGC/cA2lM1m2y7dbMLuRCyh/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4JRbeq3Hrk2Ilb3OE64H9GBEn3BKFrpoYv8CbNw0qv1SmW34s5AlomXkzLkqPdKX90wZmnEFTJJjel4boJ+RjUKJvmk2E0NTygb0QHvWKpoxI2fzS6ekFOrhKQfa1sKyUz9PZHRyJhxFNjOiOLQLHpT8T+vk2L/2s+ESlLkis0X9VNJMCbT90koNGcox5ZQpoW9lbAh1ZShDaloQ/AWX14mzfOKd1nx7i7K1Zs8jgIcwwmcgQdXUIVbqEMDGCh4hld4c4zz4rw7H/PWFSefOYI/cD5/ANEmkQM=</latexit>

dC
<latexit sha1_base64="xtj0RzpyN4ZGPRX5Iw9VS+2qUj8=">AAAB83icbVBNS8NAEN3Ur1q/qh69BIvgqSQi6rHoxWMFWwtNKJvNpF262YTdiVhC/4YXD4p49c9489+4aXPQ1gcDj/dmmJkXpIJrdJxvq7Kyura+Ud2sbW3v7O7V9w+6OskUgw5LRKJ6AdUguIQOchTQSxXQOBDwEIxvCv/hEZTmibzHSQp+TIeSR5xRNJLnITxhHk4HRdUbTtOZwV4mbkkapER7UP/ywoRlMUhkgmrdd50U/Zwq5EzAtOZlGlLKxnQIfUMljUH7+ezmqX1ilNCOEmVKoj1Tf0/kNNZ6EgemM6Y40oteIf7n9TOMrvycyzRDkGy+KMqEjYldBGCHXAFDMTGEMsXNrTYbUUUZmphqJgR38eVl0j1ruhdN9+680bou46iSI3JMTolLLkmL3JI26RBGUvJMXsmblVkv1rv1MW+tWOXMIfkD6/MHziiSMA==</latexit>

dd
CONDITION 1:

 degree  degree
<latexit sha1_base64="V7tV9kMdVoL2Xk8dxfim4Ee4og4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0s4m7G6GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPT6g0T+S9GacYxHQgecQZNVbyuwN8JL1qza27M5Bl4hWkBgWavepXt5+wLEZpmKBadzw3NUFOleFM4KTSzTSmlI3oADuWShqjDvLZsRNyYpU+iRJlSxoyU39P5DTWehyHtjOmZqgXvan4n9fJTHQV5FymmUHJ5ouiTBCTkOnnpM8VMiPGllCmuL2VsCFVlBmbT8WG4C2+vExaZ3Xvou7dndca10UcZTiCYzgFDy6hAbfQBB8YcHiGV3hzpPPivDsf89aSU8wcwh84nz9mXo5r</latexit>� <latexit sha1_base64="PlDHbl08KXXNOHHiX9kDRLWJJGo=">AAACFnicbZDLSgMxFIYzXmu9jbp0EyyCIJYZEXVZ7EKXFewF2qFk0kwbmskMyRmxDH0KN76KGxeKuBV3vo1pO3hp/SHw5T/nkJzfjwXX4Dif1tz8wuLScm4lv7q2vrFpb23XdJQoyqo0EpFq+EQzwSWrAgfBGrFiJPQFq/v98qhev2VK80jewCBmXki6kgecEjBW2z5qAbuDtDNsX+JvLOPD7CJ/fIPltl1wis5YeBbcDAooU6Vtf7Q6EU1CJoEKonXTdWLwUqKAU8GG+VaiWUxon3RZ06AkIdNeOl5riPeN08FBpMyRgMfu74mUhFoPQt90hgR6ero2Mv+rNRMIzr2UyzgBJunkoSARGCI8ygh3uGIUxMAAoYqbv2LaI4pQMEnmTQju9MqzUDsuuqdF9/qkULrI4sihXbSHDpCLzlAJXaEKqiKK7tEjekYv1oP1ZL1ab5PWOSub2UF/ZL1/AbTkn7Y=</latexit>

dGdC + nGnC stable

…must be stable

CONDITION 2:
<latexit sha1_base64="PlDHbl08KXXNOHHiX9kDRLWJJGo=">AAACFnicbZDLSgMxFIYzXmu9jbp0EyyCIJYZEXVZ7EKXFewF2qFk0kwbmskMyRmxDH0KN76KGxeKuBV3vo1pO3hp/SHw5T/nkJzfjwXX4Dif1tz8wuLScm4lv7q2vrFpb23XdJQoyqo0EpFq+EQzwSWrAgfBGrFiJPQFq/v98qhev2VK80jewCBmXki6kgecEjBW2z5qAbuDtDNsX+JvLOPD7CJ/fIPltl1wis5YeBbcDAooU6Vtf7Q6EU1CJoEKonXTdWLwUqKAU8GG+VaiWUxon3RZ06AkIdNeOl5riPeN08FBpMyRgMfu74mUhFoPQt90hgR6ero2Mv+rNRMIzr2UyzgBJunkoSARGCI8ygh3uGIUxMAAoYqbv2LaI4pQMEnmTQju9MqzUDsuuqdF9/qkULrI4sihXbSHDpCLzlAJXaEKqiKK7tEjekYv1oP1ZL1ab5PWOSub2UF/ZL1/AbTkn7Y=</latexit>

dGdC + nGnC stable



SISO Design - Example

<latexit sha1_base64="XANJ/xCNU5B47CSr42JJTQ6YAkI=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY9KDHCvYD2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPpppTH2BR5KFjGCTSXdVfT4oV9yaOwdaJV5OKpCjOSh/9YcRSQSVhnCsdc9zY+OnWBlGOJ2V+ommMSYTPKI9SyUWVPvp/NYZOrPKEIWRsiUNmqu/J1IstJ6KwHYKbMZ62cvE/7xeYsJrP2UyTgyVZLEoTDgyEcoeR0OmKDF8agkmitlbERljhYmx8ZRsCN7yy6ukfVHzLmveQ73SuMnjKMIJnEIVPLiCBtxDE1pAYAzP8ApvjnBenHfnY9FacPKZY/gD5/MHN2WNsw==</latexit>

G(s)
<latexit sha1_base64="9QyqbZlsOFamTwyHLTLpLgBOwPg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY7MVjBfsB7VKyabYNTbJLkhXK0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G02bmd5+o0iySj2YWU1/gsWQhI9hkUrOqL4fliltzF0DrxMtJBXK0huWvwSgiiaDSEI617ntubPwUK8MIp/PSINE0xmSKx7RvqcSCaj9d3DpHF1YZoTBStqRBC/X3RIqF1jMR2E6BzUSvepn4n9dPTHjrp0zGiaGSLBeFCUcmQtnjaMQUJYbPLMFEMXsrIhOsMDE2npINwVt9eZ10rmredc17qFcad3kcRTiDc6iCBzfQgHtoQRsITOAZXuHNEc6L8+58LFsLTj5zCn/gfP4AMUmNrw==</latexit>

C(s)

<latexit sha1_base64="Kf9mXI33HZBwgZP3GwzBDcRuRwY=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFC6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C73u09UaRbJR5PG1Bd4LFnICDa5lNb1+bBacxvuHGiVeAWpQYHWsPo1GEUkEVQawrHWfc+NjZ9hZRjhdFYZJJrGmEzxmPYtlVhQ7WfzW2fozCojFEbKljRorv6eyLDQOhWB7RTYTPSyl4v/ef3EhDd+xmScGCrJYlGYcGQilD+ORkxRYnhqCSaK2VsRmWCFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHABJ7hFd4c4bw4787HorXkFDPH8AfO5w+Dw43l</latexit>

y(s)

<latexit sha1_base64="bPGUI7uTOwawc40lrKHHT4O49FM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbNqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo5TRWibxDxWvQBrypmkbcMMp71EUSwCTrvB5C73u09UaRbLRzNNqC/wSLKIEWxyKazr82G15jbcOdAq8QpSgwKtYfVrEMYkFVQawrHWfc9NjJ9hZRjhdFYZpJommEzwiPYtlVhQ7WfzW2fozCohimJlSxo0V39PZFhoPRWB7RTYjPWyl4v/ef3URDd+xmSSGirJYlGUcmRilD+OQqYoMXxqCSaK2VsRGWOFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHAGJ7hFd4c4bw4787HorXkFDPH8AfO5w9jsI3Q</latexit>

d(s)

<latexit sha1_base64="KTcTtUnmZcm/a2cj2dg6AHoG/wY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4sSQi6rHoxWML9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxUP++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasIbP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSvKh4VxWvflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPdoWMtw==</latexit>�

<latexit sha1_base64="o1aIZT27tCW4nd0bTkFWvq6VF04=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZTtqlu0nY3Qil9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBY+wabgR2EkUUhkIbAfju8xvP6HSPI4ezSRBX9JhxEPOqMkkrOrzfrni1tw5yCrxclKBHI1++as3iFkqMTJMUK27npsYf0qV4UzgrNRLNSaUjekQu5ZGVKL2p/NbZ+TMKgMSxspWZMhc/T0xpVLriQxsp6RmpJe9TPzP66YmvPGnPEpSgxFbLApTQUxMssfJgCtkRkwsoUxxeythI6ooMzaekg3BW355lbQuat5VzXu4rNRv8ziKcAKnUAUPrqEO99CAJjAYwTO8wpsjnRfn3flYtBacfOYY/sD5/AFlN43R</latexit>

e(s)
<latexit sha1_base64="OJtlB+ycfgHnWjCz9eBJgG7+VxQ=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwyKanr82G15jbcHGiVeAWpQYHWsPo1GEUkEVQawrHWfc+NjZ9iZRjhdF4ZJJrGmEzxmPYtlVhQ7af5rXN0ZpURCiNlSxqUq78nUiy0nonAdgpsJnrZy8T/vH5iwhs/ZTJODJVksShMODIRyh5HI6YoMXxmCSaK2VsRmWCFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHABJ7hFd4c4bw4787HorXkFDPH8AfO5w99p43h</latexit>

u(s)
<latexit sha1_base64="/kEOhEpO5xRMVaqaWI6VVUflB6U=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwySdX1+bBacxtuDrRKvILUoEBrWP0ajCKSCCoN4VjrvufGxk+xMoxwOq8MEk1jTKZ4TPuWSiyo9tP81jk6s8oIhZGyJQ3K1d8TKRZaz0RgOwU2E73sZeJ/Xj8x4Y2fMhknhkqyWBQmHJkIZY+jEVOUGD6zBBPF7K2ITLDCxNh4KjYEb/nlVdK5aHhXDe/hsta8LeIowwmcQh08uIYm3EML2kBgAs/wCm+OcF6cd+dj0Vpyiplj+APn8wd5Eo3e</latexit>

r(s)

<latexit sha1_base64="do7WY/vNWpTt5pzK60ma8NppWmo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwySdb1+bBacxtuDrRKvILUoEBrWP0ajCKSCCoN4VjrvufGxk+xMoxwOq8MEk1jTKZ4TPuWSiyo9tP81jk6s8oIhZGyJQ3K1d8TKRZaz0RgOwU2E73sZeJ/Xj8x4Y2fMhknhkqyWBQmHJkIZY+jEVOUGD6zBBPF7K2ITLDCxNh4KjYEb/nlVdK5aHhXDe/hsta8LeIowwmcQh08uIYm3EML2kBgAs/wCm+OcF6cd+dj0Vpyiplj+APn8wdy9o3a</latexit>

n(s)

<latexit sha1_base64="wnrovYvfBA0Bb4qwbUUTyk9R3Oo=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4sSQi6kUoevFYwX5AG8pmO22XbjZxdyOE0D/hxYMiXv073vw3btsctPXBwOO9GWbmBbHg2rjut7O0vLK6tl7YKG5ube/slvb2GzpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3U785hMqzSP5YNIY/ZAOJO9zRo2VWkiuiTpNSbdUdivuFGSReDkpQ45at/TV6UUsCVEaJqjWbc+NjZ9RZTgTOC52Eo0xZSM6wLalkoao/Wx675gcW6VH+pGyJQ2Zqr8nMhpqnYaB7QypGep5byL+57UT07/yMy7jxKBks0X9RBATkcnzpMcVMiNSSyhT3N5K2JAqyoyNqGhD8OZfXiSNs4p3UfHuz8vVmzyOAhzCEZyAB5dQhTuoQR0YCHiGV3hzHp0X5935mLUuOfnMAfyB8/kDa7iO6g==</latexit>e = r � y
<latexit sha1_base64="WUbhcoyqwCCBTRCf1kQMZtjrZh4="></latexit>

e = r � y = (I +GC)�1

| {z }
S

r + (I +GC)�1GC| {z }
T

n� (I +GC)�1

| {z }
S

d

<latexit sha1_base64="UYt3Pod39ngMoNbvqfxt6cqqjBg="></latexit>

y = (I +GC)�1GC| {z }
T

(r � n) + (I +GC)�1

| {z }
S

d

<latexit sha1_base64="zSqv6Nf+TXilv7yzy+d4jEgEidA=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDAYhacKuiNoIwRRaWEQwD0iWMDuZTcbM7Cwzs0JY0tj4KzYWitj6D3b+jZNkQU08cOFwzr3ce48fMaq043xZmYXFpeWV7GpubX1jc8ve3qkrEUtMalgwIZs+UoTRkNQ01Yw0I0kQ9xlp+IPK2G/cE6moCG/1MCIeR72QBhQjbaSOvX9duINtwUkPFeE5LFxWij9Cx847JWcCOE/clORBimrH/mx3BY45CTVmSKmW60TaS5DUFDMyyrVjRSKEB6hHWoaGiBPlJZMvRvDQKF0YCGkq1HCi/p5IEFdqyH3TyZHuq1lvLP7ntWIdnHkJDaNYkxBPFwUxg1rAcSSwSyXBmg0NQVhScyvEfSQR1ia4nAnBnX15ntSPSu5Jyb05zpcv0jiyYA8cgAJwwSkogytQBTWAwQN4Ai/g1Xq0nq03633amrHSmV3wB9bHN1Zale0=</latexit>

L(j!) = (GC)(j!)

-1

<latexit sha1_base64="gOhfs16H5HsTlNvhUl/QEHoLivY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYhA8hV0R9Rj04jGCeUCyhNlJbzJmHsvMrBBC/sGLB0W8+j/e/BsnyR40saChqOqmuytOOTM2CL69ldW19Y3NwlZxe2d3b790cNgwKtMU61RxpVsxMciZxLpllmMr1UhEzLEZD2+nfvMJtWFKPthRipEgfckSRol1UqOjBPZJt1QOKsEM/jIJc1KGHLVu6avTUzQTKC3lxJh2GKQ2GhNtGeU4KXYygymhQ9LHtqOSCDTReHbtxD91Ss9PlHYlrT9Tf0+MiTBmJGLXKYgdmEVvKv7ntTObXEdjJtPMoqTzRUnGfav86et+j2mklo8cIVQzd6tPB0QTal1ARRdCuPjyMmmcV8LLSnh/Ua7e5HEU4BhO4AxCuIIq3EEN6kDhEZ7hFd485b14797HvHXFy2eO4A+8zx+SKY8h</latexit>!
<latexit sha1_base64="1vR6UjuQPRJ8qb7fMANHxTb3tgo=">AAAB83icbVBNSwMxEM3Wr1q/qh69BItQL2VXRD0WvXisaD+gu5RsOtvGJpslyQql7d/w4kERr/4Zb/4b03YP2vpg4PHeDDPzwoQzbVz328mtrK6tb+Q3C1vbO7t7xf2DhpapolCnkkvVCokGzmKoG2Y4tBIFRIQcmuHgZuo3n0BpJuMHM0wgEKQXs4hRYqzkj+/Lj74U0COn406x5FbcGfAy8TJSQhlqneKX35U0FRAbyonWbc9NTDAiyjDKYVLwUw0JoQPSg7alMRGgg9Hs5gk+sUoXR1LZig2eqb8nRkRoPRSh7RTE9PWiNxX/89qpia6CEYuT1EBM54uilGMj8TQA3GUKqOFDSwhVzN6KaZ8oQo2NqWBD8BZfXiaNs4p3UfHuzkvV6yyOPDpCx6iMPHSJqugW1VAdUZSgZ/SK3pzUeXHenY95a87JZg7RHzifP5NskWM=</latexit>

|S(j!)| <latexit sha1_base64="nj3XqTzprASFsxfegmr0WWJLFo4=">AAAB83icbVDLSgNBEJyNrxhfUY9eFoMQL2FXRD0GvXiMkBdklzA76U3GzGOZmRVCkt/w4kERr/6MN//GSbIHTSxoKKq66e6KEka18bxvJ7e2vrG5ld8u7Ozu7R8UD4+aWqaKQINIJlU7whoYFdAw1DBoJwowjxi0ouHdzG89gdJUiroZJRBy3Bc0pgQbKwWTevkxkBz6+HzSLZa8ijeHu0r8jJRQhlq3+BX0JEk5CEMY1rrje4kJx1gZShhMC0GqIcFkiPvQsVRgDjocz2+eumdW6bmxVLaEcefq74kx5lqPeGQ7OTYDvezNxP+8Tmrim3BMRZIaEGSxKE6Za6Q7C8DtUQXEsJElmChqb3XJACtMjI2pYEPwl19eJc2Lin9V8R8uS9XbLI48OkGnqIx8dI2q6B7VUAMRlKBn9IrenNR5cd6dj0VrzslmjtEfOJ8/lPqRZA==</latexit>

|T (j!)|

Bandwidth

<latexit sha1_base64="CQlPXgoFrM7Xet2OtjAKp+2XZkA=">AAAB8HicbVBNS8NAEJ34WetX1aOXYBE8lUREPZZ68VjBfkgbymazbZfubsLuRCyhv8KLB0W8+nO8+W/ctjlo64OBx3szzMwLE8ENet63s7K6tr6xWdgqbu/s7u2XDg6bJk41ZQ0ai1i3Q2KY4Io1kKNg7UQzIkPBWuHoZuq3Hpk2PFb3OE5YIMlA8T6nBK300EX2hFlUm/RKZa/izeAuEz8nZchR75W+ulFMU8kUUkGM6fhegkFGNHIq2KTYTQ1LCB2RAetYqohkJshmB0/cU6tEbj/WthS6M/X3REakMWMZ2k5JcGgWvan4n9dJsX8dZFwlKTJF54v6qXAxdqffuxHXjKIYW0Ko5vZWlw6JJhRtRkUbgr/48jJpnlf8y4p/d1Gu1vI4CnAMJ3AGPlxBFW6hDg2gIOEZXuHN0c6L8+58zFtXnHzmCP7A+fwBFpuQmQ==</latexit>

dB

disturbance 
rejection


(low frequency)
noise rejection


(high frequency)

<latexit sha1_base64="rbmIEb9PNehThWR/2dXI0CEKNsw=">AAACKXicbVDLSgMxFM34rPVVdekmWIR2U2ZE1I1QFMRlBfuAzlAyaaYNzWSG5I4yDP0dN/6KGwVF3fojpo+FbT0QOJxzLjf3+LHgGmz7y1paXlldW89t5De3tnd2C3v7DR0lirI6jUSkWj7RTHDJ6sBBsFasGAl9wZr+4HrkNx+Y0jyS95DGzAtJT/KAUwJG6hSqruBhJwPsKt7rA1EqesQulwGkQxyUoIwv8SSiZyL2EGt8U9LlTqFoV+wx8CJxpqSIpqh1Cm9uN6JJyCRQQbRuO3YMXkYUcCrYMO8mmsWEDkiPtQ2VJGTay8aXDvGxUbo4iJR5EvBY/TuRkVDrNPRNMiTQ1/PeSPzPaycQXHgZl3ECTNLJoiARGCI8qg13uWIURGoIoYqbv2LaJ4pQMOXmTQnO/MmLpHFScc4qzt1psXo1rSOHDtERKiEHnaMqukU1VEcUPaEX9I4+rGfr1fq0vifRJWs6c4BmYP38AmM/pgc=</latexit>

lim
t!1

f(t) = lim
s!0

sF (s)FVT: 

Disturbance 
types

<latexit sha1_base64="ywJzHH7oki+MiNHzTkr3XOAEmOg=">AAACDXicbZDLSsNAFIYnXmu9VV26GaxC3ZRERN0IRTcuK9gLNKVMJpN26GQSZk7EEvICbnwVNy4UcevenW/jtM1CW38Y+PjPOZw5vxcLrsG2v62FxaXlldXCWnF9Y3Nru7Sz29RRoihr0EhEqu0RzQSXrAEcBGvHipHQE6zlDa/H9dY9U5pH8g5GMeuGpC95wCkBY/VKh35FH+NL7AaK0NQF9gCpzHp+lrM/5l6pbFftifA8ODmUUa56r/Tl+hFNQiaBCqJ1x7Fj6KZEAaeCZUU30SwmdEj6rGNQkpDpbjq5JsNHxvFxECnzJOCJ+3siJaHWo9AznSGBgZ6tjc3/ap0EgotuymWcAJN0uihIBIYIj6PBPleMghgZIFRx81dMB8TkAibAognBmT15HponVees6tyelmtXeRwFtI8OUAU56BzV0A2qowai6BE9o1f0Zj1ZL9a79TFtXbDymT30R9bnD/oqnDA=</latexit>

d(s) =
nd
dd

<latexit sha1_base64="vsDpfYbw0s5cDF7qjMYBdSqobT4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU0P1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5oVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTcmG4C2/vEpaF1Xvquo1Liu12zyOIpzAKZyDB9dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/gfP4A4J2M/Q==</latexit>s

<latexit sha1_base64="pMmDtUVZhMnMbKgTVCJu5sCQedk=">AAACCnicbZDLSsNAFIYnXmu9RV26GS2Cq5KIqBuh6KIuK9gLNKFMppN26GQSZk7EErp246u4caGIW5/AnW/jtM1CW38Y+PjPOZw5f5AIrsFxvq2FxaXlldXCWnF9Y3Nr297Zbeg4VZTVaSxi1QqIZoJLVgcOgrUSxUgUCNYMBtfjevOeKc1jeQfDhPkR6UkeckrAWB37oIovsRcqQjMP2ANkctSpjnLujrljl5yyMxGeBzeHEspV69hfXjemacQkUEG0brtOAn5GFHAq2KjopZolhA5Ij7UNShIx7WeTU0b4yDhdHMbKPAl44v6eyEik9TAKTGdEoK9na2Pzv1o7hfDCz7hMUmCSTheFqcAQ43EuuMsVoyCGBghV3PwV0z4xuYBJr2hCcGdPnofGSdk9K7u3p6XKVR5HAe2jQ3SMXHSOKugG1VAdUfSIntErerOerBfr3fqYti5Y+cwe+iPr8we9rJr3</latexit>

G =
nG
dG

<latexit sha1_base64="j1wft0CK/Cw+ILl20WjrN4MMhbk=">AAACCnicbZDLSsNAFIYn9VbrLerSzWgRXJVERN0IxW5cVrAXaEuZTCft0MkkzJyIJWTtxldx40IRtz6BO9/GSZuFtv4w8PGfczhzfi8SXIPjfFuFpeWV1bXiemljc2t7x97da+owVpQ1aChC1faIZoJL1gAOgrUjxUjgCdbyxrWs3rpnSvNQ3sEkYr2ADCX3OSVgrL59WMNXuOsrQpMusAdIZNqvpTkPMu7bZafiTIUXwc2hjHLV+/ZXdxDSOGASqCBad1wngl5CFHAqWFrqxppFhI7JkHUMShIw3Uump6T42DgD7IfKPAl46v6eSEig9STwTGdAYKTna5n5X60Tg3/ZS7iMYmCSzhb5scAQ4iwXPOCKURATA4Qqbv6K6YiYXMCkVzIhuPMnL0LztOKeV9zbs3L1Oo+jiA7QETpBLrpAVXSD6qiBKHpEz+gVvVlP1ov1bn3MWgtWPrOP/sj6/AGqxJrr</latexit>

C =
nC
dC

<latexit sha1_base64="MnALy66m5D7hSlqRqr0HHhL8dpI=">AAACLHicbZDLSgMxFIYz9VbrrerSTbAIrsqMiLoRirOoCxcV7AXaUjJppg3NZIbkjFiGeSA3voogLizi1ucwbWdRqwcSPv7/HJLze5HgGmx7YuVWVtfWN/Kbha3tnd294v5BQ4exoqxOQxGqlkc0E1yyOnAQrBUpRgJPsKY3cqd+85EpzUP5AOOIdQMykNznlICRekX3Dl/jqmuujq8ITTrAniCRaa+aZtyf8pLpLphu2iuW7LI9K/wXnAxKKKtar/jW6Yc0DpgEKojWbceOoJsQBZwKlhY6sWYRoSMyYG2DkgRMd5PZsik+MUof+6EyRwKeqYsTCQm0Hgee6QwIDPWyNxX/89ox+FfdhMsoBibp/CE/FhhCPE0O97liFMTYAKGKm79iOiQmFzD5FkwIzvLKf6FxVnYuys79ealyk8WRR0foGJ0iB12iCrpFNVRHFD2jV/SBJtaL9W59Wl/z1pyVzRyiX2V9/wArHamH</latexit>

L = GC =
nG
dG

nC
dC

Loop 
Transfer

…causal
<latexit sha1_base64="G6v+Z6/unswo8aK3i2ZFmhr3IV0=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cTNYBBdSEhF1WexClxXsBdoQJpNJO3RyYeZELLELX8WNC0Xc+hrufBunbRBt/WHg4z/ncM78XiK4Asv6MgoLi0vLK8XV0tr6xuaWub3TVHEqKWvQWMSy7RHFBI9YAzgI1k4kI6EnWMsb1Mb11h2TisfRLQwT5oSkF/GAUwLacs29LrB7yPyRe3WMf7jmmmWrYk2E58HOoYxy1V3zs+vHNA1ZBFQQpTq2lYCTEQmcCjYqdVPFEkIHpMc6GiMSMuVkk/tH+FA7Pg5iqV8EeOL+nshIqNQw9HRnSKCvZmtj879aJ4Xgwsl4lKTAIjpdFKQCQ4zHYWCfS0ZBDDUQKrm+FdM+kYSCjqykQ7BnvzwPzZOKfVaxb07L1cs8jiLaRwfoCNnoHFXRNaqjBqLoAT2hF/RqPBrPxpvxPm0tGPnMLvoj4+MbBn6WGw==</latexit>

dG, dC
<latexit sha1_base64="03VgsEeZLr2d27qAriYkPW64ews=">AAACAHicbZDLSsNAFIYnXmu9RV24cDNYBBdSEhF1WexClxXsBdpQJtNJO3QyCTMnYgnZ+CpuXCji1sdw59s4bYNo6w8DH/85hzPn92PBNTjOl7WwuLS8slpYK65vbG5t2zu7DR0lirI6jUSkWj7RTHDJ6sBBsFasGAl9wZr+sDquN++Z0jySdzCKmReSvuQBpwSM1bX3O8AeIJVZ9/oE/3AVd+2SU3YmwvPg5lBCuWpd+7PTi2gSMglUEK3brhODlxIFnAqWFTuJZjGhQ9JnbYOShEx76eSADB8Zp4eDSJknAU/c3xMpCbUehb7pDAkM9GxtbP5XaycQXHopl3ECTNLpoiARGCI8TgP3uGIUxMgAoYqbv2I6IIpQMJkVTQju7Mnz0Dgtu+dl9/asVLnK4yigA3SIjpGLLlAF3aAaqiOKMvSEXtCr9Wg9W2/W+7R1wcpn9tAfWR/fg9GWWQ==</latexit>nG, nC higher order than…

Output

Error

<latexit sha1_base64="LpC1aCpLS+5qFgFG4BBWv2d1yvY="></latexit>

= lim
s!0

snn + · · ·+ ↵ksk

snd + · · ·+ ↵k0sk0

impulse  step  ramp quad
<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1
<latexit sha1_base64="EZ2msM4NwWSSnJ5VkGGc7mbpaBc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU01E1GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94jjhfkQHSoSCUbTSg3dmeuWKW3VnIMvEy0kFctR75a9uP2ZpxBUySY3peG6CfkY1Cib5pNRNDU8oG9EB71iqaMSNn81OnZATq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9G/SF5ozlGNLKNPC3krYkGrK0KZTsiF4iy8vk+Z51busevcXldpNHkcRjuAYTsGDK6jBHdShAQwG8Ayv8OZI58V5dz7mrQUnnzmEP3A+fwC8h41x</latexit>

1/s
<latexit sha1_base64="ZzcAa+fHMW9bNzjQABFAFK07Fi4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4qkkR9Vj04rGCaQttLJvtpF262YTdjVBKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfzsrq2vrGZmGruL2zu7dfOjhs6CRTDH2WiES1QqpRcIm+4UZgK1VI41BgMxzeTv3mEyrNE/lgRikGMe1LHnFGjZV871w/VrulsltxZyDLxMtJGXLUu6WvTi9hWYzSMEG1bntuaoIxVYYzgZNiJ9OYUjakfWxbKmmMOhjPjp2QU6v0SJQoW9KQmfp7YkxjrUdxaDtjagZ60ZuK/3ntzETXwZjLNDMo2XxRlAliEjL9nPS4QmbEyBLKFLe3EjagijJj8ynaELzFl5dJo1rxLive/UW5dpPHUYBjOIEz8OAKanAHdfCBAYdneIU3RzovzrvzMW9dcfKZI/gD5/MH4qyOFQ==</latexit>

1/s2
<latexit sha1_base64="pLmqFTm+52+mWpnCQ5YXuZQ/aC8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU01U1GPRi8cKpi20sWy203bpZhN2N0IJ/Q1ePCji1R/kzX/jts1Bqw8GHu/NMDMvTATXxnW/nMLS8srqWnG9tLG5tb1T3t1r6DhVDH0Wi1i1QqpRcIm+4UZgK1FIo1BgMxzdTP3mIyrNY3lvxgkGER1I3ueMGiv53ol+OOuWK27VnYH8JV5OKpCj3i1/dnoxSyOUhgmqddtzExNkVBnOBE5KnVRjQtmIDrBtqaQR6iCbHTshR1bpkX6sbElDZurPiYxGWo+j0HZG1Az1ojcV//PaqelfBRmXSWpQsvmifiqIicn0c9LjCpkRY0soU9zeStiQKsqMzadkQ/AWX/5LGqdV76Lq3Z1Xatd5HEU4gEM4Bg8uoQa3UAcfGHB4ghd4daTz7Lw57/PWgpPP7MMvOB/f5DCOFg==</latexit>

1/s3

<latexit sha1_base64="RZQtKCDdy1hmjclKwNN9kFmiVA0=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbRU9mVop6k6MVjBfsB7VKyabaNm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMCxLOtHHdb6ewsrq2vlHcLG1t7+zulfcPWlqmitAmkVyqToA15UzQpmGG006iKI4DTttBdDv1209UaSbFgxkn1I/xULCQEWys1IrQNYpO++WKW3VnQMvEy0kFcjT65a/eQJI0psIQjrXuem5i/Awrwwink1Iv1TTBJMJD2rVU4JhqP5tdO0EnVhmgUCpbwqCZ+nsiw7HW4ziwnTE2I73oTcX/vG5qwis/YyJJDRVkvihMOTISTV9HA6YoMXxsCSaK2VsRGWGFibEBlWwI3uLLy6R1XvUuqt59rVK/yeMowhEcwxl4cAl1uIMGNIHAIzzDK7w50nlx3p2PeWvByWcO4Q+czx8tbo43</latexit>

k > k0

<latexit sha1_base64="Az7jo6nqXcRzFYaD8a9VFMWpywk=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNoFe4kqIVF0MYygvmA5Ah7m71kvb3dY3dPCEf+g42FIrb+Hzv/jZvkCk18MPB4b4aZeUHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvLVBHaJJJL1QmwppwJ2jTMcNpJFMVxwGk7iG6nfvuJKs2keDDjhPoxHgoWMoKNlVoRukbRab9ccavuDGiZeDmpQI5Gv/zVG0iSxlQYwrHWXc9NjJ9hZRjhdFLqpZommER4SLuWChxT7WezayfoxCoDFEplSxg0U39PZDjWehwHtjPGZqQXvan4n9dNTXjlZ0wkqaGCzBeFKUdGounraMAUJYaPLcFEMXsrIiOsMDE2oJINwVt8eZm0zqveRdW7r1XqN3kcRTiCYzgDDy6hDnfQgCYQeIRneIU3RzovzrvzMW8tOPnMIfyB8/kDKmCONQ==</latexit>

k < k0

<latexit sha1_base64="JJI/zcQTqceq+ck1MDQAc/2WdcY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbRU9mVol6EohePFewHtEvJptk2bjZZkqxQlv4HLx4U8er/8ea/MW33oK0PBh7vzTAzL0g408Z1v53Cyura+kZxs7S1vbO7V94/aGmZKkKbRHKpOgHWlDNBm4YZTjuJojgOOG0H0e3Ubz9RpZkUD2acUD/GQ8FCRrCxUitC1yg67ZcrbtWdAS0TLycVyNHol796A0nSmApDONa667mJ8TOsDCOcTkq9VNMEkwgPaddSgWOq/Wx27QSdWGWAQqlsCYNm6u+JDMdaj+PAdsbYjPSiNxX/87qpCa/8jIkkNVSQ+aIw5chINH0dDZiixPCxJZgoZm9FZIQVJsYGVLIheIsvL5PWedW7qHr3tUr9Jo+jCEdwDGfgwSXU4Q4a0AQCj/AMr/DmSOfFeXc+5q0FJ585hD9wPn8AK+eONg==</latexit>

k = k0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0
<latexit sha1_base64="UyOwiy6/yuvViHZTFwAhrcazMuo=">AAACEnicbZDJSgNBEIZ74hbjFvXopTGIegkzIuox6MVjBLNAJoSaTk/SpGehu0YJwzyDF1/FiwdFvHry5tvYWQRN/KHh468qquv3Yik02vaXlVtYXFpeya8W1tY3NreK2zt1HSWK8RqLZKSaHmguRchrKFDyZqw4BJ7kDW9wNao37rjSIgpvcRjzdgC9UPiCARqrUzx2lej1EZSK7qmLvgKWuiDjPnQG2Q+lg8Ms6xRLdtkei86DM4USmaraKX663YglAQ+RSdC65dgxtlNQKJjkWcFNNI+BDaDHWwZDCLhup+OTMnpgnC71I2VeiHTs/p5IIdB6GHimMwDs69nayPyv1krQv2inIowT5CGbLPITSTGio3xoVyjOUA4NAFPC/JWyPphY0KRYMCE4syfPQ/2k7JyVnZvTUuVyGkee7JF9ckQcck4q5JpUSY0w8kCeyAt5tR6tZ+vNep+05qzpzC75I+vjG+qGnuM=</latexit>

! ↵k
↵k0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0
<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0 <latexit sha1_base64="mazb0970JojN35Q8uf+F2WEfF3o=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUREPRa9eKxgP6ANZbPdtGs3u2F3IoTQ/+DFgyJe/T/e/Ddu2xy09cHA470ZZuaFieAGPe/bWVldW9/YLG2Vt3d29/YrB4cto1JNWZMqoXQnJIYJLlkTOQrWSTQjcShYOxzfTv32E9OGK/mAWcKCmAwljzglaKVWj8sIs36l6tW8Gdxl4hekCgUa/cpXb6BoGjOJVBBjur6XYJATjZwKNin3UsMSQsdkyLqWShIzE+SzayfuqVUGbqS0LYnuTP09kZPYmCwObWdMcGQWvan4n9dNMboOci6TFJmk80VRKlxU7vR1d8A1oygySwjV3N7q0hHRhKINqGxD8BdfXiat85p/WfPvL6r1myKOEhzDCZyBD1dQhztoQBMoPMIzvMKbo5wX5935mLeuOMXMEfyB8/kDxCePQg==</latexit>1

<latexit sha1_base64="/elq0QcVg/V2j9dgvqyuTKU5QGw=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXJVERF0W3bisYB/QhDCZTtqh8wgzE6XELvwVNy4UcetvuPNvnLZZaOuBC4dz7uXee+KUUW0879spLS2vrK6V1ysbm1vbO+7uXkvLTGHSxJJJ1YmRJowK0jTUMNJJFUE8ZqQdD68nfvueKE2luDOjlIQc9QVNKEbGSpF7EDDKo1zDQNH+wCCl5AP0xpFb9WreFHCR+AWpggKNyP0KehJnnAiDGdK663upCXOkDMWMjCtBpkmK8BD1SddSgTjRYT69fwyPrdKDiVS2hIFT9fdEjrjWIx7bTo7MQM97E/E/r5uZ5DLMqUgzQwSeLUoyBo2EkzBgjyqCDRtZgrCi9laIB0ghbGxkFRuCP//yImmd1vzzmn97Vq1fFXGUwSE4AifABxegDm5AAzQBBo/gGbyCN+fJeXHenY9Za8kpZvbBHzifP+x7lgo=</latexit>

lim
s!0

<latexit sha1_base64="5KVekSRnuDWeu4BForDEYwln9OY=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60GMF+4FtKJvNtl262YTdiVhC/4UXD4p49d9489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ2l5ZXVtvbBR3Nza3tkt7e03TJxqxusslrFuBdRwKRSvo0DJW4nmNAokbwbD64nffOTaiFjd4yjhfkT7SvQEo2ilhw7yJ8zCcfemWyq7FXcKski8nJQhR61b+uqEMUsjrpBJakzbcxP0M6pRMMnHxU5qeELZkPZ521JFI278bHrxmBxbJSS9WNtSSKbq74mMRsaMosB2RhQHZt6biP957RR7l34mVJIiV2y2qJdKgjGZvE9CoTlDObKEMi3srYQNqKYMbUhFG4I3//IiaZxWvPOKd3dWrl7lcRTgEI7gBDy4gCrcQg3qwEDBM7zCm2OcF+fd+Zi1Ljn5zAH8gfP5A9c2kQc=</latexit>

dG
<latexit sha1_base64="outSK1u4APDTPsM0cWHi7FiGJ0o=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KomIeiz24rGC/cA2lM120y7dbMLuRCyh/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4JRbeq3Hrk2Ilb3OE64H9GBEqFgFK300EX+hJma9Gq9UtmtuDOQZeLlpAw56r3SV7cfszTiCpmkxnQ8N0E/oxoFk3xS7KaGJ5SN6IB3LFU04sbPZhdPyKlV+iSMtS2FZKb+nshoZMw4CmxnRHFoFr2p+J/XSTG89jOhkhS5YvNFYSoJxmT6PukLzRnKsSWUaWFvJWxINWVoQyraELzFl5dJ87ziXVa8u4ty9SaPowDHcAJn4MEVVOEW6tAABgqe4RXeHOO8OO/Ox7x1xclnjuAPnM8f4GyRDQ==</latexit>nC

<latexit sha1_base64="VVb3NuZB28xd4Sjx1Ut53dPxMGk=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60GMF+4FtKJvtpl262YTdiVhC/4UXD4p49d9489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ2l5ZXVtvbBR3Nza3tkt7e03TJxqxusslrFuBdRwKRSvo0DJW4nmNAokbwbD64nffOTaiFjd4yjhfkT7SoSCUbTSQwf5E2Zq3L3plspuxZ2CLBIvJ2XIUeuWvjq9mKURV8gkNabtuQn6GdUomOTjYic1PKFsSPu8bamiETd+Nr14TI6t0iNhrG0pJFP190RGI2NGUWA7I4oDM+9NxP+8dorhpZ8JlaTIFZstClNJMCaT90lPaM5QjiyhTAt7K2EDqilDG1LRhuDNv7xIGqcV77zi3Z2Vq1d5HAU4hCM4AQ8uoAq3UIM6MFDwDK/w5hjnxXl3PmatS04+cwB/4Hz+AOZ8kRE=</latexit>nG
<latexit sha1_base64="l9yZhi4EFkgrrt1ORlYy+R3Qlhw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSIIQklE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3dRvPaHSPJYPZpygH9GB5CFn1Fipft4rld2KOwNZJl5OypCj1it9dfsxSyOUhgmqdcdzE+NnVBnOBE6K3VRjQtmIDrBjqaQRaj+bHTohp1bpkzBWtqQhM/X3REYjrcdRYDsjaoZ60ZuK/3md1IQ3fsZlkhqUbL4oTAUxMZl+TfpcITNibAllittbCRtSRZmx2RRtCN7iy8ukeVHxripe/bJcvc3jKMAxnMAZeHANVbiHGjSAAcIzvMKb8+i8OO/Ox7x1xclnjuAPnM8fc32MtQ==</latexit>

+
<latexit sha1_base64="5KVekSRnuDWeu4BForDEYwln9OY=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60GMF+4FtKJvNtl262YTdiVhC/4UXD4p49d9489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ2l5ZXVtvbBR3Nza3tkt7e03TJxqxusslrFuBdRwKRSvo0DJW4nmNAokbwbD64nffOTaiFjd4yjhfkT7SvQEo2ilhw7yJ8zCcfemWyq7FXcKski8nJQhR61b+uqEMUsjrpBJakzbcxP0M6pRMMnHxU5qeELZkPZ521JFI278bHrxmBxbJSS9WNtSSKbq74mMRsaMosB2RhQHZt6biP957RR7l34mVJIiV2y2qJdKgjGZvE9CoTlDObKEMi3srYQNqKYMbUhFG4I3//IiaZxWvPOKd3dWrl7lcRTgEI7gBDy4gCrcQg3qwEDBM7zCm2OcF+fd+Zi1Ljn5zAH8gfP5A9c2kQc=</latexit>

dG
<latexit sha1_base64="yST1Kt2kQqq3v9fq16XgST9PaVM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KomIeiz24rGC/cA2lM1m2y7dbMLuRCyh/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4JRbeq3Hrk2Ilb3OE64H9GBEn3BKFrpoYv8CbNw0qv1SmW34s5AlomXkzLkqPdKX90wZmnEFTJJjel4boJ+RjUKJvmk2E0NTygb0QHvWKpoxI2fzS6ekFOrhKQfa1sKyUz9PZHRyJhxFNjOiOLQLHpT8T+vk2L/2s+ESlLkis0X9VNJMCbT90koNGcox5ZQpoW9lbAh1ZShDaloQ/AWX14mzfOKd1nx7i7K1Zs8jgIcwwmcgQdXUIVbqEMDGCh4hld4c4zz4rw7H/PWFSefOYI/cD5/ANEmkQM=</latexit>

dC

<latexit sha1_base64="yST1Kt2kQqq3v9fq16XgST9PaVM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KomIeiz24rGC/cA2lM1m2y7dbMLuRCyh/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4JRbeq3Hrk2Ilb3OE64H9GBEn3BKFrpoYv8CbNw0qv1SmW34s5AlomXkzLkqPdKX90wZmnEFTJJjel4boJ+RjUKJvmk2E0NTygb0QHvWKpoxI2fzS6ekFOrhKQfa1sKyUz9PZHRyJhxFNjOiOLQLHpT8T+vk2L/2s+ESlLkis0X9VNJMCbT90koNGcox5ZQpoW9lbAh1ZShDaloQ/AWX14mzfOKd1nx7i7K1Zs8jgIcwwmcgQdXUIVbqEMDGCh4hld4c4zz4rw7H/PWFSefOYI/cD5/ANEmkQM=</latexit>

dC
<latexit sha1_base64="KpH5Z/yDCl8MTO1nnfLtCR/gZPQ=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPbUDabbbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWjm6nfeuTaiFjd4zjhfkQHSvQFo2ilhy7yJ8zUpBf2yhW36s5AlomXkwrkqPfKX90wZmnEFTJJjel4boJ+RjUKJvmk1E0NTygb0QHvWKpoxI2fzS6ekBOrhKQfa1sKyUz9PZHRyJhxFNjOiOLQLHpT8T+vk2L/ys+ESlLkis0X9VNJMCbT90koNGcox5ZQpoW9lbAh1ZShDalkQ/AWX14mzbOqd1H17s4rtes8jiIcwTGcggeXUINbqEMDGCh4hld4c4zz4rw7H/PWgpPPHMIfOJ8/En+RLg==</latexit>nd

<latexit sha1_base64="Km7QiW3h7tl3xmWLHakSwQF9REA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPbUDabbbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWjm6nfeuTaiFjd4zjhfkQHSvQFo2ilhy7yJ8zCSS/slStu1Z2BLBMvJxXIUe+Vv7phzNKIK2SSGtPx3AT9jGoUTPJJqZsanlA2ogPesVTRiBs/m108ISdWCUk/1rYUkpn6eyKjkTHjKLCdEcWhWfSm4n9eJ8X+lZ8JlaTIFZsv6qeSYEym75NQaM5Qji2hTAt7K2FDqilDG1LJhuAtvrxMmmdV76Lq3Z1Xatd5HEU4gmM4BQ8uoQa3UIcGMFDwDK/w5hjnxXl3PuatBSefOYQ/cD5/AAM5kSQ=</latexit>

dd

1. Disturbance  
rejection

2. Stability
CONDITION 2:

 stable
<latexit sha1_base64="PlDHbl08KXXNOHHiX9kDRLWJJGo=">AAACFnicbZDLSgMxFIYzXmu9jbp0EyyCIJYZEXVZ7EKXFewF2qFk0kwbmskMyRmxDH0KN76KGxeKuBV3vo1pO3hp/SHw5T/nkJzfjwXX4Dif1tz8wuLScm4lv7q2vrFpb23XdJQoyqo0EpFq+EQzwSWrAgfBGrFiJPQFq/v98qhev2VK80jewCBmXki6kgecEjBW2z5qAbuDtDNsX+JvLOPD7CJ/fIPltl1wis5YeBbcDAooU6Vtf7Q6EU1CJoEKonXTdWLwUqKAU8GG+VaiWUxon3RZ06AkIdNeOl5riPeN08FBpMyRgMfu74mUhFoPQt90hgR6ero2Mv+rNRMIzr2UyzgBJunkoSARGCI8ygh3uGIUxMAAoYqbv2LaI4pQMEnmTQju9MqzUDsuuqdF9/qkULrI4sihXbSHDpCLzlAJXaEKqiKK7tEjekYv1oP1ZL1ab5PWOSub2UF/ZL1/AbTkn7Y=</latexit>

dGdC + nGnC

<latexit sha1_base64="yST1Kt2kQqq3v9fq16XgST9PaVM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KomIeiz24rGC/cA2lM1m2y7dbMLuRCyh/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4JRbeq3Hrk2Ilb3OE64H9GBEn3BKFrpoYv8CbNw0qv1SmW34s5AlomXkzLkqPdKX90wZmnEFTJJjel4boJ+RjUKJvmk2E0NTygb0QHvWKpoxI2fzS6ekFOrhKQfa1sKyUz9PZHRyJhxFNjOiOLQLHpT8T+vk2L/2s+ESlLkis0X9VNJMCbT90koNGcox5ZQpoW9lbAh1ZShDaloQ/AWX14mzfOKd1nx7i7K1Zs8jgIcwwmcgQdXUIVbqEMDGCh4hld4c4zz4rw7H/PWFSefOYI/cD5/ANEmkQM=</latexit>

dC
<latexit sha1_base64="xtj0RzpyN4ZGPRX5Iw9VS+2qUj8=">AAAB83icbVBNS8NAEN3Ur1q/qh69BIvgqSQi6rHoxWMFWwtNKJvNpF262YTdiVhC/4YXD4p49c9489+4aXPQ1gcDj/dmmJkXpIJrdJxvq7Kyura+Ud2sbW3v7O7V9w+6OskUgw5LRKJ6AdUguIQOchTQSxXQOBDwEIxvCv/hEZTmibzHSQp+TIeSR5xRNJLnITxhHk4HRdUbTtOZwV4mbkkapER7UP/ywoRlMUhkgmrdd50U/Zwq5EzAtOZlGlLKxnQIfUMljUH7+ezmqX1ilNCOEmVKoj1Tf0/kNNZ6EgemM6Y40oteIf7n9TOMrvycyzRDkGy+KMqEjYldBGCHXAFDMTGEMsXNrTYbUUUZmphqJgR38eVl0j1ruhdN9+680bou46iSI3JMTolLLkmL3JI26RBGUvJMXsmblVkv1rv1MW+tWOXMIfkD6/MHziiSMA==</latexit>

dd

CONDITION 1:

 degree  degree
<latexit sha1_base64="V7tV9kMdVoL2Xk8dxfim4Ee4og4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0s4m7G6GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPT6g0T+S9GacYxHQgecQZNVbyuwN8JL1qza27M5Bl4hWkBgWavepXt5+wLEZpmKBadzw3NUFOleFM4KTSzTSmlI3oADuWShqjDvLZsRNyYpU+iRJlSxoyU39P5DTWehyHtjOmZqgXvan4n9fJTHQV5FymmUHJ5ouiTBCTkOnnpM8VMiPGllCmuL2VsCFVlBmbT8WG4C2+vExaZ3Xvou7dndca10UcZTiCYzgFDy6hAbfQBB8YcHiGV3hzpPPivDsf89aSU8wcwh84nz9mXo5r</latexit>�

Plant:

<latexit sha1_base64="bfwQ+GqvWxLtgRB0ckTlr479UWo=">AAACEHicbZC7SgNBFIZn4y3GW9TSZjCIsQm7ImojBNNYRjAXyIYwO5lNhszOLjNnxbDsI9j4KjYWitha2vk2TpItNPHAwMf/n8OZ83uR4Bps+9vKLS2vrK7l1wsbm1vbO8XdvaYOY0VZg4YiVG2PaCa4ZA3gIFg7UowEnmAtb1Sb+K17pjQP5R2MI9YNyEByn1MCRuoVj2tlfYKvsOsrQhMX2AMkMu3V0oz7EzZ+r1iyK/a08CI4GZRQVvVe8cvthzQOmAQqiNYdx46gmxAFnAqWFtxYs4jQERmwjkFJAqa7yfSgFB8ZpY/9UJknAU/V3xMJCbQeB57pDAgM9bw3Ef/zOjH4l92EyygGJulskR8LDCGepIP7XDEKYmyAUMXNXzEdEhMNmAwLJgRn/uRFaJ5WnPOKc3tWql5nceTRATpEZeSgC1RFN6iOGoiiR/SMXtGb9WS9WO/Wx6w1Z2Uz++hPWZ8/tMqcaA==</latexit>

C(s) =
nC
dC

=

 disturbance…<latexit sha1_base64="9pZD9DOCO7rPR89Z0OuSi0P7at0=">AAACEHicbZC7SgNBFIZnvcZ4i1raDAYxNmFXRG2EoEUsI5gLZEOYncwmQ2Znl5mzYljyCDa+io2FIraWdr6Ns8kWmnhg4OP/z+HM+b1IcA22/W0tLC4tr6zm1vLrG5tb24Wd3YYOY0VZnYYiVC2PaCa4ZHXgIFgrUowEnmBNb3id+s17pjQP5R2MItYJSF9yn1MCRuoWjqolfYwvsesrQhMX2AMkctytjjPupWz8bqFol+1J4XlwMiiirGrdwpfbC2kcMAlUEK3bjh1BJyEKOBVsnHdjzSJCh6TP2gYlCZjuJJODxvjQKD3sh8o8CXii/p5ISKD1KPBMZ0BgoGe9VPzPa8fgX3QSLqMYmKTTRX4sMIQ4TQf3uGIUxMgAoYqbv2I6ICYaMBnmTQjO7Mnz0DgpO2dl5/a0WLnK4sihfXSASshB56iCblAN1RFFj+gZvaI368l6sd6tj2nrgpXN7KE/ZX3+AMfinHQ=</latexit>

G(s) =
nG
dG

=

Controller:
disturbance 
rejection…

 stability…
<latexit sha1_base64="H0QLWuVndqsJTYB13JTEgkR4PLg=">AAAB9HicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9SIEc/EYwTwgWcLspJMMmZ1dZ3qDYcl3ePGgiFc/xpt/4yTZgyYWNBRV3XR3BbEUBl3321lZXVvf2Mxt5bd3dvf2CweHdRMlmkONRzLSzYAZkEJBDQVKaMYaWBhIaATDytRvjEAbEakHHMfgh6yvRE9whlby2whPmKpJp0JvaKdQdEvuDHSZeBkpkgzVTuGr3Y14EoJCLpkxLc+N0U+ZRsElTPLtxEDM+JD1oWWpYiEYP50dPaGnVunSXqRtKaQz9fdEykJjxmFgO0OGA7PoTcX/vFaCvWs/FSpOEBSfL+olkmJEpwnQrtDAUY4tYVwLeyvlA6YZR5tT3obgLb68TOrnJe+y5N1fFMu3WRw5ckxOyBnxyBUpkztSJTXCySN5Jq/kzRk5L8678zFvXXGymSPyB87nDxnekag=</latexit>nC =

<latexit sha1_base64="yxRtSfB7WvBu4CwLgBZJrEWx9Cw=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9SIEc/EYwTwgWcLs7GwyZPbhTG8wLPkOLx4U8erHePNvnCR70MSChqKqm+4uL5FCo21/Wyura+sbm4Wt4vbO7t5+6eCwqeNUMd5gsYxV26OaSxHxBgqUvJ0oTkNP8pY3rE391ogrLeLoAccJd0Paj0QgGEUjuV3kT5j5k16N3JBeqWxX7BnIMnFyUoYc9V7pq+vHLA15hExSrTuOnaCbUYWCST4pdlPNE8qGtM87hkY05NrNZkdPyKlRfBLEylSEZKb+nshoqPU49ExnSHGgF72p+J/XSTG4djMRJSnyiM0XBakkGJNpAsQXijOUY0MoU8LcStiAKsrQ5FQ0ITiLLy+T5nnFuaw49xfl6m0eRwGO4QTOwIErqMId1KEBDB7hGV7hzRpZL9a79TFvXbHymSP4A+vzBwp6kZ4=</latexit>

dC =
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<latexit sha1_base64="XANJ/xCNU5B47CSr42JJTQ6YAkI=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY9KDHCvYD2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPpppTH2BR5KFjGCTSXdVfT4oV9yaOwdaJV5OKpCjOSh/9YcRSQSVhnCsdc9zY+OnWBlGOJ2V+ommMSYTPKI9SyUWVPvp/NYZOrPKEIWRsiUNmqu/J1IstJ6KwHYKbMZ62cvE/7xeYsJrP2UyTgyVZLEoTDgyEcoeR0OmKDF8agkmitlbERljhYmx8ZRsCN7yy6ukfVHzLmveQ73SuMnjKMIJnEIVPLiCBtxDE1pAYAzP8ApvjnBenHfnY9FacPKZY/gD5/MHN2WNsw==</latexit>

G(s)
<latexit sha1_base64="9QyqbZlsOFamTwyHLTLpLgBOwPg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY7MVjBfsB7VKyabYNTbJLkhXK0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G02bmd5+o0iySj2YWU1/gsWQhI9hkUrOqL4fliltzF0DrxMtJBXK0huWvwSgiiaDSEI617ntubPwUK8MIp/PSINE0xmSKx7RvqcSCaj9d3DpHF1YZoTBStqRBC/X3RIqF1jMR2E6BzUSvepn4n9dPTHjrp0zGiaGSLBeFCUcmQtnjaMQUJYbPLMFEMXsrIhOsMDE2npINwVt9eZ10rmredc17qFcad3kcRTiDc6iCBzfQgHtoQRsITOAZXuHNEc6L8+58LFsLTj5zCn/gfP4AMUmNrw==</latexit>

C(s)

<latexit sha1_base64="Kf9mXI33HZBwgZP3GwzBDcRuRwY=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFC6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C73u09UaRbJR5PG1Bd4LFnICDa5lNb1+bBacxvuHGiVeAWpQYHWsPo1GEUkEVQawrHWfc+NjZ9hZRjhdFYZJJrGmEzxmPYtlVhQ7WfzW2fozCojFEbKljRorv6eyLDQOhWB7RTYTPSyl4v/ef3EhDd+xmScGCrJYlGYcGQilD+ORkxRYnhqCSaK2VsRmWCFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHABJ7hFd4c4bw4787HorXkFDPH8AfO5w+Dw43l</latexit>

y(s)

<latexit sha1_base64="bPGUI7uTOwawc40lrKHHT4O49FM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbNqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo5TRWibxDxWvQBrypmkbcMMp71EUSwCTrvB5C73u09UaRbLRzNNqC/wSLKIEWxyKazr82G15jbcOdAq8QpSgwKtYfVrEMYkFVQawrHWfc9NjJ9hZRjhdFYZpJommEzwiPYtlVhQ7WfzW2fozCohimJlSxo0V39PZFhoPRWB7RTYjPWyl4v/ef3URDd+xmSSGirJYlGUcmRilD+OQqYoMXxqCSaK2VsRGWOFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHAGJ7hFd4c4bw4787HorXkFDPH8AfO5w9jsI3Q</latexit>

d(s)

<latexit sha1_base64="KTcTtUnmZcm/a2cj2dg6AHoG/wY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4sSQi6rHoxWML9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxUP++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasIbP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSvKh4VxWvflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPdoWMtw==</latexit>�

<latexit sha1_base64="o1aIZT27tCW4nd0bTkFWvq6VF04=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZTtqlu0nY3Qil9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBY+wabgR2EkUUhkIbAfju8xvP6HSPI4ezSRBX9JhxEPOqMkkrOrzfrni1tw5yCrxclKBHI1++as3iFkqMTJMUK27npsYf0qV4UzgrNRLNSaUjekQu5ZGVKL2p/NbZ+TMKgMSxspWZMhc/T0xpVLriQxsp6RmpJe9TPzP66YmvPGnPEpSgxFbLApTQUxMssfJgCtkRkwsoUxxeythI6ooMzaekg3BW355lbQuat5VzXu4rNRv8ziKcAKnUAUPrqEO99CAJjAYwTO8wpsjnRfn3flYtBacfOYY/sD5/AFlN43R</latexit>

e(s)
<latexit sha1_base64="OJtlB+ycfgHnWjCz9eBJgG7+VxQ=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwyKanr82G15jbcHGiVeAWpQYHWsPo1GEUkEVQawrHWfc+NjZ9iZRjhdF4ZJJrGmEzxmPYtlVhQ7af5rXN0ZpURCiNlSxqUq78nUiy0nonAdgpsJnrZy8T/vH5iwhs/ZTJODJVksShMODIRyh5HI6YoMXxmCSaK2VsRmWCFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHABJ7hFd4c4bw4787HorXkFDPH8AfO5w99p43h</latexit>

u(s)
<latexit sha1_base64="/kEOhEpO5xRMVaqaWI6VVUflB6U=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwySdX1+bBacxtuDrRKvILUoEBrWP0ajCKSCCoN4VjrvufGxk+xMoxwOq8MEk1jTKZ4TPuWSiyo9tP81jk6s8oIhZGyJQ3K1d8TKRZaz0RgOwU2E73sZeJ/Xj8x4Y2fMhknhkqyWBQmHJkIZY+jEVOUGD6zBBPF7K2ITLDCxNh4KjYEb/nlVdK5aHhXDe/hsta8LeIowwmcQh08uIYm3EML2kBgAs/wCm+OcF6cd+dj0Vpyiplj+APn8wd5Eo3e</latexit>

r(s)

<latexit sha1_base64="do7WY/vNWpTt5pzK60ma8NppWmo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwySdb1+bBacxtuDrRKvILUoEBrWP0ajCKSCCoN4VjrvufGxk+xMoxwOq8MEk1jTKZ4TPuWSiyo9tP81jk6s8oIhZGyJQ3K1d8TKRZaz0RgOwU2E73sZeJ/Xj8x4Y2fMhknhkqyWBQmHJkIZY+jEVOUGD6zBBPF7K2ITLDCxNh4KjYEb/nlVdK5aHhXDe/hsta8LeIowwmcQh08uIYm3EML2kBgAs/wCm+OcF6cd+dj0Vpyiplj+APn8wdy9o3a</latexit>

n(s)
<latexit sha1_base64="zSqv6Nf+TXilv7yzy+d4jEgEidA=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDAYhacKuiNoIwRRaWEQwD0iWMDuZTcbM7Cwzs0JY0tj4KzYWitj6D3b+jZNkQU08cOFwzr3ce48fMaq043xZmYXFpeWV7GpubX1jc8ve3qkrEUtMalgwIZs+UoTRkNQ01Yw0I0kQ9xlp+IPK2G/cE6moCG/1MCIeR72QBhQjbaSOvX9duINtwUkPFeE5LFxWij9Cx847JWcCOE/clORBimrH/mx3BY45CTVmSKmW60TaS5DUFDMyyrVjRSKEB6hHWoaGiBPlJZMvRvDQKF0YCGkq1HCi/p5IEFdqyH3TyZHuq1lvLP7ntWIdnHkJDaNYkxBPFwUxg1rAcSSwSyXBmg0NQVhScyvEfSQR1ia4nAnBnX15ntSPSu5Jyb05zpcv0jiyYA8cgAJwwSkogytQBTWAwQN4Ai/g1Xq0nq03633amrHSmV3wB9bHN1Zale0=</latexit>

L(j!) = (GC)(j!)

-1

<latexit sha1_base64="gOhfs16H5HsTlNvhUl/QEHoLivY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYhA8hV0R9Rj04jGCeUCyhNlJbzJmHsvMrBBC/sGLB0W8+j/e/BsnyR40saChqOqmuytOOTM2CL69ldW19Y3NwlZxe2d3b790cNgwKtMU61RxpVsxMciZxLpllmMr1UhEzLEZD2+nfvMJtWFKPthRipEgfckSRol1UqOjBPZJt1QOKsEM/jIJc1KGHLVu6avTUzQTKC3lxJh2GKQ2GhNtGeU4KXYygymhQ9LHtqOSCDTReHbtxD91Ss9PlHYlrT9Tf0+MiTBmJGLXKYgdmEVvKv7ntTObXEdjJtPMoqTzRUnGfav86et+j2mklo8cIVQzd6tPB0QTal1ARRdCuPjyMmmcV8LLSnh/Ua7e5HEU4BhO4AxCuIIq3EEN6kDhEZ7hFd485b14797HvHXFy2eO4A+8zx+SKY8h</latexit>!
<latexit sha1_base64="1vR6UjuQPRJ8qb7fMANHxTb3tgo=">AAAB83icbVBNSwMxEM3Wr1q/qh69BItQL2VXRD0WvXisaD+gu5RsOtvGJpslyQql7d/w4kERr/4Zb/4b03YP2vpg4PHeDDPzwoQzbVz328mtrK6tb+Q3C1vbO7t7xf2DhpapolCnkkvVCokGzmKoG2Y4tBIFRIQcmuHgZuo3n0BpJuMHM0wgEKQXs4hRYqzkj+/Lj74U0COn406x5FbcGfAy8TJSQhlqneKX35U0FRAbyonWbc9NTDAiyjDKYVLwUw0JoQPSg7alMRGgg9Hs5gk+sUoXR1LZig2eqb8nRkRoPRSh7RTE9PWiNxX/89qpia6CEYuT1EBM54uilGMj8TQA3GUKqOFDSwhVzN6KaZ8oQo2NqWBD8BZfXiaNs4p3UfHuzkvV6yyOPDpCx6iMPHSJqugW1VAdUZSgZ/SK3pzUeXHenY95a87JZg7RHzifP5NskWM=</latexit>

|S(j!)| <latexit sha1_base64="nj3XqTzprASFsxfegmr0WWJLFo4=">AAAB83icbVDLSgNBEJyNrxhfUY9eFoMQL2FXRD0GvXiMkBdklzA76U3GzGOZmRVCkt/w4kERr/6MN//GSbIHTSxoKKq66e6KEka18bxvJ7e2vrG5ld8u7Ozu7R8UD4+aWqaKQINIJlU7whoYFdAw1DBoJwowjxi0ouHdzG89gdJUiroZJRBy3Bc0pgQbKwWTevkxkBz6+HzSLZa8ijeHu0r8jJRQhlq3+BX0JEk5CEMY1rrje4kJx1gZShhMC0GqIcFkiPvQsVRgDjocz2+eumdW6bmxVLaEcefq74kx5lqPeGQ7OTYDvezNxP+8Tmrim3BMRZIaEGSxKE6Za6Q7C8DtUQXEsJElmChqb3XJACtMjI2pYEPwl19eJc2Lin9V8R8uS9XbLI48OkGnqIx8dI2q6B7VUAMRlKBn9IrenNR5cd6dj0VrzslmjtEfOJ8/lPqRZA==</latexit>

|T (j!)|

Bandwidth

<latexit sha1_base64="CQlPXgoFrM7Xet2OtjAKp+2XZkA=">AAAB8HicbVBNS8NAEJ34WetX1aOXYBE8lUREPZZ68VjBfkgbymazbZfubsLuRCyhv8KLB0W8+nO8+W/ctjlo64OBx3szzMwLE8ENet63s7K6tr6xWdgqbu/s7u2XDg6bJk41ZQ0ai1i3Q2KY4Io1kKNg7UQzIkPBWuHoZuq3Hpk2PFb3OE5YIMlA8T6nBK300EX2hFlUm/RKZa/izeAuEz8nZchR75W+ulFMU8kUUkGM6fhegkFGNHIq2KTYTQ1LCB2RAetYqohkJshmB0/cU6tEbj/WthS6M/X3REakMWMZ2k5JcGgWvan4n9dJsX8dZFwlKTJF54v6qXAxdqffuxHXjKIYW0Ko5vZWlw6JJhRtRkUbgr/48jJpnlf8y4p/d1Gu1vI4CnAMJ3AGPlxBFW6hDg2gIOEZXuHN0c6L8+58zFtXnHzmCP7A+fwBFpuQmQ==</latexit>

dB

disturbance 
rejection


(low frequency)
noise rejection


(high frequency)

<latexit sha1_base64="rbmIEb9PNehThWR/2dXI0CEKNsw=">AAACKXicbVDLSgMxFM34rPVVdekmWIR2U2ZE1I1QFMRlBfuAzlAyaaYNzWSG5I4yDP0dN/6KGwVF3fojpo+FbT0QOJxzLjf3+LHgGmz7y1paXlldW89t5De3tnd2C3v7DR0lirI6jUSkWj7RTHDJ6sBBsFasGAl9wZr+4HrkNx+Y0jyS95DGzAtJT/KAUwJG6hSqruBhJwPsKt7rA1EqesQulwGkQxyUoIwv8SSiZyL2EGt8U9LlTqFoV+wx8CJxpqSIpqh1Cm9uN6JJyCRQQbRuO3YMXkYUcCrYMO8mmsWEDkiPtQ2VJGTay8aXDvGxUbo4iJR5EvBY/TuRkVDrNPRNMiTQ1/PeSPzPaycQXHgZl3ECTNLJoiARGCI8qg13uWIURGoIoYqbv2LaJ4pQMOXmTQnO/MmLpHFScc4qzt1psXo1rSOHDtERKiEHnaMqukU1VEcUPaEX9I4+rGfr1fq0vifRJWs6c4BmYP38AmM/pgc=</latexit>

lim
t!1

f(t) = lim
s!0

sF (s)FVT: 

Disturbance 
types

<latexit sha1_base64="ywJzHH7oki+MiNHzTkr3XOAEmOg=">AAACDXicbZDLSsNAFIYnXmu9VV26GaxC3ZRERN0IRTcuK9gLNKVMJpN26GQSZk7EEvICbnwVNy4UcevenW/jtM1CW38Y+PjPOZw5vxcLrsG2v62FxaXlldXCWnF9Y3Nru7Sz29RRoihr0EhEqu0RzQSXrAEcBGvHipHQE6zlDa/H9dY9U5pH8g5GMeuGpC95wCkBY/VKh35FH+NL7AaK0NQF9gCpzHp+lrM/5l6pbFftifA8ODmUUa56r/Tl+hFNQiaBCqJ1x7Fj6KZEAaeCZUU30SwmdEj6rGNQkpDpbjq5JsNHxvFxECnzJOCJ+3siJaHWo9AznSGBgZ6tjc3/ap0EgotuymWcAJN0uihIBIYIj6PBPleMghgZIFRx81dMB8TkAibAognBmT15HponVees6tyelmtXeRwFtI8OUAU56BzV0A2qowai6BE9o1f0Zj1ZL9a79TFtXbDymT30R9bnD/oqnDA=</latexit>

d(s) =
nd
dd

<latexit sha1_base64="vsDpfYbw0s5cDF7qjMYBdSqobT4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU0P1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5oVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTcmG4C2/vEpaF1Xvquo1Liu12zyOIpzAKZyDB9dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/gfP4A4J2M/Q==</latexit>s

<latexit sha1_base64="pMmDtUVZhMnMbKgTVCJu5sCQedk=">AAACCnicbZDLSsNAFIYnXmu9RV26GS2Cq5KIqBuh6KIuK9gLNKFMppN26GQSZk7EErp246u4caGIW5/AnW/jtM1CW38Y+PjPOZw5f5AIrsFxvq2FxaXlldXCWnF9Y3Nr297Zbeg4VZTVaSxi1QqIZoJLVgcOgrUSxUgUCNYMBtfjevOeKc1jeQfDhPkR6UkeckrAWB37oIovsRcqQjMP2ANkctSpjnLujrljl5yyMxGeBzeHEspV69hfXjemacQkUEG0brtOAn5GFHAq2KjopZolhA5Ij7UNShIx7WeTU0b4yDhdHMbKPAl44v6eyEik9TAKTGdEoK9na2Pzv1o7hfDCz7hMUmCSTheFqcAQ43EuuMsVoyCGBghV3PwV0z4xuYBJr2hCcGdPnofGSdk9K7u3p6XKVR5HAe2jQ3SMXHSOKugG1VAdUfSIntErerOerBfr3fqYti5Y+cwe+iPr8we9rJr3</latexit>

G =
nG
dG

<latexit sha1_base64="j1wft0CK/Cw+ILl20WjrN4MMhbk=">AAACCnicbZDLSsNAFIYn9VbrLerSzWgRXJVERN0IxW5cVrAXaEuZTCft0MkkzJyIJWTtxldx40IRtz6BO9/GSZuFtv4w8PGfczhzfi8SXIPjfFuFpeWV1bXiemljc2t7x97da+owVpQ1aChC1faIZoJL1gAOgrUjxUjgCdbyxrWs3rpnSvNQ3sEkYr2ADCX3OSVgrL59WMNXuOsrQpMusAdIZNqvpTkPMu7bZafiTIUXwc2hjHLV+/ZXdxDSOGASqCBad1wngl5CFHAqWFrqxppFhI7JkHUMShIw3Uump6T42DgD7IfKPAl46v6eSEig9STwTGdAYKTna5n5X60Tg3/ZS7iMYmCSzhb5scAQ4iwXPOCKURATA4Qqbv6K6YiYXMCkVzIhuPMnL0LztOKeV9zbs3L1Oo+jiA7QETpBLrpAVXSD6qiBKHpEz+gVvVlP1ov1bn3MWgtWPrOP/sj6/AGqxJrr</latexit>

C =
nC
dC

<latexit sha1_base64="MnALy66m5D7hSlqRqr0HHhL8dpI=">AAACLHicbZDLSgMxFIYz9VbrrerSTbAIrsqMiLoRirOoCxcV7AXaUjJppg3NZIbkjFiGeSA3voogLizi1ucwbWdRqwcSPv7/HJLze5HgGmx7YuVWVtfWN/Kbha3tnd294v5BQ4exoqxOQxGqlkc0E1yyOnAQrBUpRgJPsKY3cqd+85EpzUP5AOOIdQMykNznlICRekX3Dl/jqmuujq8ITTrAniCRaa+aZtyf8pLpLphu2iuW7LI9K/wXnAxKKKtar/jW6Yc0DpgEKojWbceOoJsQBZwKlhY6sWYRoSMyYG2DkgRMd5PZsik+MUof+6EyRwKeqYsTCQm0Hgee6QwIDPWyNxX/89ox+FfdhMsoBibp/CE/FhhCPE0O97liFMTYAKGKm79iOiQmFzD5FkwIzvLKf6FxVnYuys79ealyk8WRR0foGJ0iB12iCrpFNVRHFD2jV/SBJtaL9W59Wl/z1pyVzRyiX2V9/wArHamH</latexit>

L = GC =
nG
dG

nC
dC

Loop 
Transfer

…causal
<latexit sha1_base64="G6v+Z6/unswo8aK3i2ZFmhr3IV0=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cTNYBBdSEhF1WexClxXsBdoQJpNJO3RyYeZELLELX8WNC0Xc+hrufBunbRBt/WHg4z/ncM78XiK4Asv6MgoLi0vLK8XV0tr6xuaWub3TVHEqKWvQWMSy7RHFBI9YAzgI1k4kI6EnWMsb1Mb11h2TisfRLQwT5oSkF/GAUwLacs29LrB7yPyRe3WMf7jmmmWrYk2E58HOoYxy1V3zs+vHNA1ZBFQQpTq2lYCTEQmcCjYqdVPFEkIHpMc6GiMSMuVkk/tH+FA7Pg5iqV8EeOL+nshIqNQw9HRnSKCvZmtj879aJ4Xgwsl4lKTAIjpdFKQCQ4zHYWCfS0ZBDDUQKrm+FdM+kYSCjqykQ7BnvzwPzZOKfVaxb07L1cs8jiLaRwfoCNnoHFXRNaqjBqLoAT2hF/RqPBrPxpvxPm0tGPnMLvoj4+MbBn6WGw==</latexit>

dG, dC
<latexit sha1_base64="03VgsEeZLr2d27qAriYkPW64ews=">AAACAHicbZDLSsNAFIYnXmu9RV24cDNYBBdSEhF1WexClxXsBdpQJtNJO3QyCTMnYgnZ+CpuXCji1sdw59s4bYNo6w8DH/85hzPn92PBNTjOl7WwuLS8slpYK65vbG5t2zu7DR0lirI6jUSkWj7RTHDJ6sBBsFasGAl9wZr+sDquN++Z0jySdzCKmReSvuQBpwSM1bX3O8AeIJVZ9/oE/3AVd+2SU3YmwvPg5lBCuWpd+7PTi2gSMglUEK3brhODlxIFnAqWFTuJZjGhQ9JnbYOShEx76eSADB8Zp4eDSJknAU/c3xMpCbUehb7pDAkM9GxtbP5XaycQXHopl3ECTNLpoiARGCI8TgP3uGIUxMgAoYqbv2I6IIpQMJkVTQju7Mnz0Dgtu+dl9/asVLnK4yigA3SIjpGLLlAF3aAaqiOKMvSEXtCr9Wg9W2/W+7R1wcpn9tAfWR/fg9GWWQ==</latexit>nG, nC higher order than…

<latexit sha1_base64="LpC1aCpLS+5qFgFG4BBWv2d1yvY="></latexit>

= lim
s!0

snn + · · ·+ ↵ksk

snd + · · ·+ ↵k0sk0

impulse  step  ramp quad
<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1
<latexit sha1_base64="EZ2msM4NwWSSnJ5VkGGc7mbpaBc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU01E1GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94jjhfkQHSoSCUbTSg3dmeuWKW3VnIMvEy0kFctR75a9uP2ZpxBUySY3peG6CfkY1Cib5pNRNDU8oG9EB71iqaMSNn81OnZATq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9G/SF5ozlGNLKNPC3krYkGrK0KZTsiF4iy8vk+Z51busevcXldpNHkcRjuAYTsGDK6jBHdShAQwG8Ayv8OZI58V5dz7mrQUnnzmEP3A+fwC8h41x</latexit>

1/s
<latexit sha1_base64="ZzcAa+fHMW9bNzjQABFAFK07Fi4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4qkkR9Vj04rGCaQttLJvtpF262YTdjVBKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfzsrq2vrGZmGruL2zu7dfOjhs6CRTDH2WiES1QqpRcIm+4UZgK1VI41BgMxzeTv3mEyrNE/lgRikGMe1LHnFGjZV871w/VrulsltxZyDLxMtJGXLUu6WvTi9hWYzSMEG1bntuaoIxVYYzgZNiJ9OYUjakfWxbKmmMOhjPjp2QU6v0SJQoW9KQmfp7YkxjrUdxaDtjagZ60ZuK/3ntzETXwZjLNDMo2XxRlAliEjL9nPS4QmbEyBLKFLe3EjagijJj8ynaELzFl5dJo1rxLive/UW5dpPHUYBjOIEz8OAKanAHdfCBAYdneIU3RzovzrvzMW9dcfKZI/gD5/MH4qyOFQ==</latexit>

1/s2
<latexit sha1_base64="pLmqFTm+52+mWpnCQ5YXuZQ/aC8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU01U1GPRi8cKpi20sWy203bpZhN2N0IJ/Q1ePCji1R/kzX/jts1Bqw8GHu/NMDMvTATXxnW/nMLS8srqWnG9tLG5tb1T3t1r6DhVDH0Wi1i1QqpRcIm+4UZgK1FIo1BgMxzdTP3mIyrNY3lvxgkGER1I3ueMGiv53ol+OOuWK27VnYH8JV5OKpCj3i1/dnoxSyOUhgmqddtzExNkVBnOBE5KnVRjQtmIDrBtqaQR6iCbHTshR1bpkX6sbElDZurPiYxGWo+j0HZG1Az1ojcV//PaqelfBRmXSWpQsvmifiqIicn0c9LjCpkRY0soU9zeStiQKsqMzadkQ/AWX/5LGqdV76Lq3Z1Xatd5HEU4gEM4Bg8uoQa3UAcfGHB4ghd4daTz7Lw57/PWgpPP7MMvOB/f5DCOFg==</latexit>

1/s3

<latexit sha1_base64="RZQtKCDdy1hmjclKwNN9kFmiVA0=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbRU9mVop6k6MVjBfsB7VKyabaNm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMCxLOtHHdb6ewsrq2vlHcLG1t7+zulfcPWlqmitAmkVyqToA15UzQpmGG006iKI4DTttBdDv1209UaSbFgxkn1I/xULCQEWys1IrQNYpO++WKW3VnQMvEy0kFcjT65a/eQJI0psIQjrXuem5i/Awrwwink1Iv1TTBJMJD2rVU4JhqP5tdO0EnVhmgUCpbwqCZ+nsiw7HW4ziwnTE2I73oTcX/vG5qwis/YyJJDRVkvihMOTISTV9HA6YoMXxsCSaK2VsRGWGFibEBlWwI3uLLy6R1XvUuqt59rVK/yeMowhEcwxl4cAl1uIMGNIHAIzzDK7w50nlx3p2PeWvByWcO4Q+czx8tbo43</latexit>

k > k0

<latexit sha1_base64="Az7jo6nqXcRzFYaD8a9VFMWpywk=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNoFe4kqIVF0MYygvmA5Ah7m71kvb3dY3dPCEf+g42FIrb+Hzv/jZvkCk18MPB4b4aZeUHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvLVBHaJJJL1QmwppwJ2jTMcNpJFMVxwGk7iG6nfvuJKs2keDDjhPoxHgoWMoKNlVoRukbRab9ccavuDGiZeDmpQI5Gv/zVG0iSxlQYwrHWXc9NjJ9hZRjhdFLqpZommER4SLuWChxT7WezayfoxCoDFEplSxg0U39PZDjWehwHtjPGZqQXvan4n9dNTXjlZ0wkqaGCzBeFKUdGounraMAUJYaPLcFEMXsrIiOsMDE2oJINwVt8eZm0zqveRdW7r1XqN3kcRTiCYzgDDy6hDnfQgCYQeIRneIU3RzovzrvzMW8tOPnMIfyB8/kDKmCONQ==</latexit>

k < k0

<latexit sha1_base64="JJI/zcQTqceq+ck1MDQAc/2WdcY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbRU9mVol6EohePFewHtEvJptk2bjZZkqxQlv4HLx4U8er/8ea/MW33oK0PBh7vzTAzL0g408Z1v53Cyura+kZxs7S1vbO7V94/aGmZKkKbRHKpOgHWlDNBm4YZTjuJojgOOG0H0e3Ubz9RpZkUD2acUD/GQ8FCRrCxUitC1yg67ZcrbtWdAS0TLycVyNHol796A0nSmApDONa667mJ8TOsDCOcTkq9VNMEkwgPaddSgWOq/Wx27QSdWGWAQqlsCYNm6u+JDMdaj+PAdsbYjPSiNxX/87qpCa/8jIkkNVSQ+aIw5chINH0dDZiixPCxJZgoZm9FZIQVJsYGVLIheIsvL5PWedW7qHr3tUr9Jo+jCEdwDGfgwSXU4Q4a0AQCj/AMr/DmSOfFeXc+5q0FJ585hD9wPn8AK+eONg==</latexit>

k = k0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0
<latexit sha1_base64="UyOwiy6/yuvViHZTFwAhrcazMuo=">AAACEnicbZDJSgNBEIZ74hbjFvXopTGIegkzIuox6MVjBLNAJoSaTk/SpGehu0YJwzyDF1/FiwdFvHry5tvYWQRN/KHh468qquv3Yik02vaXlVtYXFpeya8W1tY3NreK2zt1HSWK8RqLZKSaHmguRchrKFDyZqw4BJ7kDW9wNao37rjSIgpvcRjzdgC9UPiCARqrUzx2lej1EZSK7qmLvgKWuiDjPnQG2Q+lg8Ms6xRLdtkei86DM4USmaraKX663YglAQ+RSdC65dgxtlNQKJjkWcFNNI+BDaDHWwZDCLhup+OTMnpgnC71I2VeiHTs/p5IIdB6GHimMwDs69nayPyv1krQv2inIowT5CGbLPITSTGio3xoVyjOUA4NAFPC/JWyPphY0KRYMCE4syfPQ/2k7JyVnZvTUuVyGkee7JF9ckQcck4q5JpUSY0w8kCeyAt5tR6tZ+vNep+05qzpzC75I+vjG+qGnuM=</latexit>

! ↵k
↵k0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0
<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0 <latexit sha1_base64="mazb0970JojN35Q8uf+F2WEfF3o=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUREPRa9eKxgP6ANZbPdtGs3u2F3IoTQ/+DFgyJe/T/e/Ddu2xy09cHA470ZZuaFieAGPe/bWVldW9/YLG2Vt3d29/YrB4cto1JNWZMqoXQnJIYJLlkTOQrWSTQjcShYOxzfTv32E9OGK/mAWcKCmAwljzglaKVWj8sIs36l6tW8Gdxl4hekCgUa/cpXb6BoGjOJVBBjur6XYJATjZwKNin3UsMSQsdkyLqWShIzE+SzayfuqVUGbqS0LYnuTP09kZPYmCwObWdMcGQWvan4n9dNMboOci6TFJmk80VRKlxU7vR1d8A1oygySwjV3N7q0hHRhKINqGxD8BdfXiat85p/WfPvL6r1myKOEhzDCZyBD1dQhztoQBMoPMIzvMKbo5wX5935mLeuOMXMEfyB8/kDxCePQg==</latexit>1

<latexit sha1_base64="Nl7iztFtr0Zl3lI79Q/pDtzgo8U=">AAACI3icbVDLSgMxFM3UV62vqks3wSJUhDJTREUQii50WcE+oFNLJr3ThmYyQ5IR6tB/ceOvuHGhFDcu/BfTB6KtBwIn55xLco8Xcaa0bX9aqYXFpeWV9GpmbX1jcyu7vVNVYSwpVGjIQ1n3iALOBFQ00xzqkQQSeBxqXu9q5NceQCoWijvdj6AZkI5gPqNEG6mVPb/Oq0N8gTOuLwlNnEGC1X0RH+Gi+wiaYDcMoENaAiuj/dxMAg9a2ZxdsMfA88SZkhyaotzKDt12SOMAhKacKNVw7Eg3EyI1oxwGGTdWEBHaIx1oGCpIAKqZjHcc4AOjtLEfSnOExmP190RCAqX6gWeSAdFdNeuNxP+8Rqz9s2bCRBRrEHTykB9zrEM8Kgy3mQSqed8QQiUzf8W0S0xZ2tSaMSU4syvPk2qx4JwUnNvjXOlyWkca7aF9lEcOOkUldIPKqIIoekIv6A29W8/WqzW0PibRlDWd2UV/YH19AxB0oOI=</latexit>

G(s) =
1

s2 + 2⇣!ns+ !2
n

<latexit sha1_base64="outSK1u4APDTPsM0cWHi7FiGJ0o=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KomIeiz24rGC/cA2lM120y7dbMLuRCyh/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4JRbeq3Hrk2Ilb3OE64H9GBEqFgFK300EX+hJma9Gq9UtmtuDOQZeLlpAw56r3SV7cfszTiCpmkxnQ8N0E/oxoFk3xS7KaGJ5SN6IB3LFU04sbPZhdPyKlV+iSMtS2FZKb+nshoZMw4CmxnRHFoFr2p+J/XSTG89jOhkhS5YvNFYSoJxmT6PukLzRnKsSWUaWFvJWxINWVoQyraELzFl5dJ87ziXVa8u4ty9SaPowDHcAJn4MEVVOEW6tAABgqe4RXeHOO8OO/Ox7x1xclnjuAPnM8f4GyRDQ==</latexit>nC
<latexit sha1_base64="l9yZhi4EFkgrrt1ORlYy+R3Qlhw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSIIQklE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3dRvPaHSPJYPZpygH9GB5CFn1Fipft4rld2KOwNZJl5OypCj1it9dfsxSyOUhgmqdcdzE+NnVBnOBE6K3VRjQtmIDrBjqaQRaj+bHTohp1bpkzBWtqQhM/X3REYjrcdRYDsjaoZ60ZuK/3md1IQ3fsZlkhqUbL4oTAUxMZl+TfpcITNibAllittbCRtSRZmx2RRtCN7iy8ukeVHxripe/bJcvc3jKMAxnMAZeHANVbiHGjSAAcIzvMKb8+i8OO/Ox7x1xclnjuAPnM8fc32MtQ==</latexit>

+
<latexit sha1_base64="yST1Kt2kQqq3v9fq16XgST9PaVM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KomIeiz24rGC/cA2lM1m2y7dbMLuRCyh/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4JRbeq3Hrk2Ilb3OE64H9GBEn3BKFrpoYv8CbNw0qv1SmW34s5AlomXkzLkqPdKX90wZmnEFTJJjel4boJ+RjUKJvmk2E0NTygb0QHvWKpoxI2fzS6ekFOrhKQfa1sKyUz9PZHRyJhxFNjOiOLQLHpT8T+vk2L/2s+ESlLkis0X9VNJMCbT90koNGcox5ZQpoW9lbAh1ZShDaloQ/AWX14mzfOKd1nx7i7K1Zs8jgIcwwmcgQdXUIVbqEMDGCh4hld4c4zz4rw7H/PWFSefOYI/cD5/ANEmkQM=</latexit>

dC

<latexit sha1_base64="yST1Kt2kQqq3v9fq16XgST9PaVM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KomIeiz24rGC/cA2lM1m2y7dbMLuRCyh/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4JRbeq3Hrk2Ilb3OE64H9GBEn3BKFrpoYv8CbNw0qv1SmW34s5AlomXkzLkqPdKX90wZmnEFTJJjel4boJ+RjUKJvmk2E0NTygb0QHvWKpoxI2fzS6ekFOrhKQfa1sKyUz9PZHRyJhxFNjOiOLQLHpT8T+vk2L/2s+ESlLkis0X9VNJMCbT90koNGcox5ZQpoW9lbAh1ZShDaloQ/AWX14mzfOKd1nx7i7K1Zs8jgIcwwmcgQdXUIVbqEMDGCh4hld4c4zz4rw7H/PWFSefOYI/cD5/ANEmkQM=</latexit>

dC <latexit sha1_base64="KpH5Z/yDCl8MTO1nnfLtCR/gZPQ=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPbUDabbbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWjm6nfeuTaiFjd4zjhfkQHSvQFo2ilhy7yJ8zUpBf2yhW36s5AlomXkwrkqPfKX90wZmnEFTJJjel4boJ+RjUKJvmk1E0NTygb0QHvWKpoxI2fzS6ekBOrhKQfa1sKyUz9PZHRyJhxFNjOiOLQLHpT8T+vk2L/ys+ESlLkis0X9VNJMCbT90koNGcox5ZQpoW9lbAh1ZShDalkQ/AWX14mzbOqd1H17s4rtes8jiIcwTGcggeXUINbqEMDGCh4hld4c4zz4rw7H/PWgpPPHMIfOJ8/En+RLg==</latexit>nd
<latexit sha1_base64="Km7QiW3h7tl3xmWLHakSwQF9REA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPbUDabbbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWjm6nfeuTaiFjd4zjhfkQHSvQFo2ilhy7yJ8zCSS/slStu1Z2BLBMvJxXIUe+Vv7phzNKIK2SSGtPx3AT9jGoUTPJJqZsanlA2ogPesVTRiBs/m108ISdWCUk/1rYUkpn6eyKjkTHjKLCdEcWhWfSm4n9eJ8X+lZ8JlaTIFZsv6qeSYEym75NQaM5Qji2hTAt7K2FDqilDG1LJhuAtvrxMmmdV76Lq3Z1Xatd5HEU4gmM4BQ8uoQa3UIcGMFDwDK/w5hjnxXl3PuatBSefOYQ/cD5/AAM5kSQ=</latexit>

dd
<latexit sha1_base64="LaFieUIDPmOJNL+/NKEALMwRoNU=">AAACGXicbVDLSgMxFM34rPU16tJNsAgVocwUUZdFNy4r2Ad06pBJb6ehmcyQZIRa+htu/BU3LhRxqSv/xkxbRFsPBE7OOZfkniDhTGnH+bIWFpeWV1Zza/n1jc2tbXtnt67iVFKo0ZjHshkQBZwJqGmmOTQTCSQKODSC/mXmN+5AKhaLGz1IoB2RULAuo0QbybcdL2BhUd2W8TEue/egCfbiCELiC6yM9nMziSx65NsFp+SMgeeJOyUFNEXVtz+8TkzTCISmnCjVcp1Et4dEakY5jPJeqiAhtE9CaBkqSASqPRxvNsKHRungbizNERqP1d8TQxIpNYgCk4yI7qlZLxP/81qp7p63h0wkqQZBJw91U451jLOacIdJoJoPDCFUMvNXTHtEEqpNmXlTgju78jypl0vuacm9PilULqZ15NA+OkBF5KIzVEFXqIpqiKIH9IRe0Kv1aD1bb9b7JLpgTWf20B9Yn99Lv54A</latexit>�
s2 + 2⇣!ns+ !2

n

�

<latexit sha1_base64="LaFieUIDPmOJNL+/NKEALMwRoNU=">AAACGXicbVDLSgMxFM34rPU16tJNsAgVocwUUZdFNy4r2Ad06pBJb6ehmcyQZIRa+htu/BU3LhRxqSv/xkxbRFsPBE7OOZfkniDhTGnH+bIWFpeWV1Zza/n1jc2tbXtnt67iVFKo0ZjHshkQBZwJqGmmOTQTCSQKODSC/mXmN+5AKhaLGz1IoB2RULAuo0QbybcdL2BhUd2W8TEue/egCfbiCELiC6yM9nMziSx65NsFp+SMgeeJOyUFNEXVtz+8TkzTCISmnCjVcp1Et4dEakY5jPJeqiAhtE9CaBkqSASqPRxvNsKHRungbizNERqP1d8TQxIpNYgCk4yI7qlZLxP/81qp7p63h0wkqQZBJw91U451jLOacIdJoJoPDCFUMvNXTHtEEqpNmXlTgju78jypl0vuacm9PilULqZ15NA+OkBF5KIzVEFXqIpqiKIH9IRe0Kv1aD1bb9b7JLpgTWf20B9Yn99Lv54A</latexit>�
s2 + 2⇣!ns+ !2

n

�

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

 disturbance…

<latexit sha1_base64="wnrovYvfBA0Bb4qwbUUTyk9R3Oo=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4sSQi6kUoevFYwX5AG8pmO22XbjZxdyOE0D/hxYMiXv073vw3btsctPXBwOO9GWbmBbHg2rjut7O0vLK6tl7YKG5ube/slvb2GzpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3U785hMqzSP5YNIY/ZAOJO9zRo2VWkiuiTpNSbdUdivuFGSReDkpQ45at/TV6UUsCVEaJqjWbc+NjZ9RZTgTOC52Eo0xZSM6wLalkoao/Wx675gcW6VH+pGyJQ2Zqr8nMhpqnYaB7QypGep5byL+57UT07/yMy7jxKBks0X9RBATkcnzpMcVMiNSSyhT3N5K2JAqyoyNqGhD8OZfXiSNs4p3UfHuz8vVmzyOAhzCEZyAB5dQhTuoQR0YCHiGV3hzHp0X5935mLUuOfnMAfyB8/kDa7iO6g==</latexit>e = r � y
<latexit sha1_base64="WUbhcoyqwCCBTRCf1kQMZtjrZh4="></latexit>

e = r � y = (I +GC)�1

| {z }
S

r + (I +GC)�1GC| {z }
T

n� (I +GC)�1

| {z }
S

d

<latexit sha1_base64="UYt3Pod39ngMoNbvqfxt6cqqjBg="></latexit>

y = (I +GC)�1GC| {z }
T

(r � n) + (I +GC)�1

| {z }
S

dOutput

Error

1. Disturbance  
rejection

2. Stability
CONDITION 2:

 stable
<latexit sha1_base64="PlDHbl08KXXNOHHiX9kDRLWJJGo=">AAACFnicbZDLSgMxFIYzXmu9jbp0EyyCIJYZEXVZ7EKXFewF2qFk0kwbmskMyRmxDH0KN76KGxeKuBV3vo1pO3hp/SHw5T/nkJzfjwXX4Dif1tz8wuLScm4lv7q2vrFpb23XdJQoyqo0EpFq+EQzwSWrAgfBGrFiJPQFq/v98qhev2VK80jewCBmXki6kgecEjBW2z5qAbuDtDNsX+JvLOPD7CJ/fIPltl1wis5YeBbcDAooU6Vtf7Q6EU1CJoEKonXTdWLwUqKAU8GG+VaiWUxon3RZ06AkIdNeOl5riPeN08FBpMyRgMfu74mUhFoPQt90hgR6ero2Mv+rNRMIzr2UyzgBJunkoSARGCI8ygh3uGIUxMAAoYqbv2LaI4pQMEnmTQju9MqzUDsuuqdF9/qkULrI4sihXbSHDpCLzlAJXaEKqiKK7tEjekYv1oP1ZL1ab5PWOSub2UF/ZL1/AbTkn7Y=</latexit>

dGdC + nGnC

<latexit sha1_base64="yST1Kt2kQqq3v9fq16XgST9PaVM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KomIeiz24rGC/cA2lM1m2y7dbMLuRCyh/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4JRbeq3Hrk2Ilb3OE64H9GBEn3BKFrpoYv8CbNw0qv1SmW34s5AlomXkzLkqPdKX90wZmnEFTJJjel4boJ+RjUKJvmk2E0NTygb0QHvWKpoxI2fzS6ekFOrhKQfa1sKyUz9PZHRyJhxFNjOiOLQLHpT8T+vk2L/2s+ESlLkis0X9VNJMCbT90koNGcox5ZQpoW9lbAh1ZShDaloQ/AWX14mzfOKd1nx7i7K1Zs8jgIcwwmcgQdXUIVbqEMDGCh4hld4c4zz4rw7H/PWFSefOYI/cD5/ANEmkQM=</latexit>

dC
<latexit sha1_base64="xtj0RzpyN4ZGPRX5Iw9VS+2qUj8=">AAAB83icbVBNS8NAEN3Ur1q/qh69BIvgqSQi6rHoxWMFWwtNKJvNpF262YTdiVhC/4YXD4p49c9489+4aXPQ1gcDj/dmmJkXpIJrdJxvq7Kyura+Ud2sbW3v7O7V9w+6OskUgw5LRKJ6AdUguIQOchTQSxXQOBDwEIxvCv/hEZTmibzHSQp+TIeSR5xRNJLnITxhHk4HRdUbTtOZwV4mbkkapER7UP/ywoRlMUhkgmrdd50U/Zwq5EzAtOZlGlLKxnQIfUMljUH7+ezmqX1ilNCOEmVKoj1Tf0/kNNZ6EgemM6Y40oteIf7n9TOMrvycyzRDkGy+KMqEjYldBGCHXAFDMTGEMsXNrTYbUUUZmphqJgR38eVl0j1ruhdN9+680bou46iSI3JMTolLLkmL3JI26RBGUvJMXsmblVkv1rv1MW+tWOXMIfkD6/MHziiSMA==</latexit>

dd

CONDITION 1:

 degree  degree
<latexit sha1_base64="V7tV9kMdVoL2Xk8dxfim4Ee4og4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0s4m7G6GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPT6g0T+S9GacYxHQgecQZNVbyuwN8JL1qza27M5Bl4hWkBgWavepXt5+wLEZpmKBadzw3NUFOleFM4KTSzTSmlI3oADuWShqjDvLZsRNyYpU+iRJlSxoyU39P5DTWehyHtjOmZqgXvan4n9fJTHQV5FymmUHJ5ouiTBCTkOnnpM8VMiPGllCmuL2VsCFVlBmbT8WG4C2+vExaZ3Xvou7dndca10UcZTiCYzgFDy6hAbfQBB8YcHiGV3hzpPPivDsf89aSU8wcwh84nz9mXo5r</latexit>�

Plant:

<latexit sha1_base64="bfwQ+GqvWxLtgRB0ckTlr479UWo=">AAACEHicbZC7SgNBFIZn4y3GW9TSZjCIsQm7ImojBNNYRjAXyIYwO5lNhszOLjNnxbDsI9j4KjYWitha2vk2TpItNPHAwMf/n8OZ83uR4Bps+9vKLS2vrK7l1wsbm1vbO8XdvaYOY0VZg4YiVG2PaCa4ZA3gIFg7UowEnmAtb1Sb+K17pjQP5R2MI9YNyEByn1MCRuoVj2tlfYKvsOsrQhMX2AMkMu3V0oz7EzZ+r1iyK/a08CI4GZRQVvVe8cvthzQOmAQqiNYdx46gmxAFnAqWFtxYs4jQERmwjkFJAqa7yfSgFB8ZpY/9UJknAU/V3xMJCbQeB57pDAgM9bw3Ef/zOjH4l92EyygGJulskR8LDCGepIP7XDEKYmyAUMXNXzEdEhMNmAwLJgRn/uRFaJ5WnPOKc3tWql5nceTRATpEZeSgC1RFN6iOGoiiR/SMXtGb9WS9WO/Wx6w1Z2Uz++hPWZ8/tMqcaA==</latexit>

C(s) =
nC
dC

=

<latexit sha1_base64="9pZD9DOCO7rPR89Z0OuSi0P7at0=">AAACEHicbZC7SgNBFIZnvcZ4i1raDAYxNmFXRG2EoEUsI5gLZEOYncwmQ2Znl5mzYljyCDa+io2FIraWdr6Ns8kWmnhg4OP/z+HM+b1IcA22/W0tLC4tr6zm1vLrG5tb24Wd3YYOY0VZnYYiVC2PaCa4ZHXgIFgrUowEnmBNb3id+s17pjQP5R2MItYJSF9yn1MCRuoWjqolfYwvsesrQhMX2AMkctytjjPupWz8bqFol+1J4XlwMiiirGrdwpfbC2kcMAlUEK3bjh1BJyEKOBVsnHdjzSJCh6TP2gYlCZjuJJODxvjQKD3sh8o8CXii/p5ISKD1KPBMZ0BgoGe9VPzPa8fgX3QSLqMYmKTTRX4sMIQ4TQf3uGIUxMgAoYqbv2I6ICYaMBnmTQjO7Mnz0DgpO2dl5/a0WLnK4sihfXSASshB56iCblAN1RFFj+gZvaI368l6sd6tj2nrgpXN7KE/ZX3+AMfinHQ=</latexit>

G(s) =
nG
dG

=

Controller:

<latexit sha1_base64="/elq0QcVg/V2j9dgvqyuTKU5QGw=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXJVERF0W3bisYB/QhDCZTtqh8wgzE6XELvwVNy4UcetvuPNvnLZZaOuBC4dz7uXee+KUUW0879spLS2vrK6V1ysbm1vbO+7uXkvLTGHSxJJJ1YmRJowK0jTUMNJJFUE8ZqQdD68nfvueKE2luDOjlIQc9QVNKEbGSpF7EDDKo1zDQNH+wCCl5AP0xpFb9WreFHCR+AWpggKNyP0KehJnnAiDGdK663upCXOkDMWMjCtBpkmK8BD1SddSgTjRYT69fwyPrdKDiVS2hIFT9fdEjrjWIx7bTo7MQM97E/E/r5uZ5DLMqUgzQwSeLUoyBo2EkzBgjyqCDRtZgrCi9laIB0ghbGxkFRuCP//yImmd1vzzmn97Vq1fFXGUwSE4AifABxegDm5AAzQBBo/gGbyCN+fJeXHenY9Za8kpZvbBHzifP+x7lgo=</latexit>

lim
s!0

oscillator…

disturbance 
rejection…

 stability…
<latexit sha1_base64="H0QLWuVndqsJTYB13JTEgkR4PLg=">AAAB9HicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9SIEc/EYwTwgWcLspJMMmZ1dZ3qDYcl3ePGgiFc/xpt/4yTZgyYWNBRV3XR3BbEUBl3321lZXVvf2Mxt5bd3dvf2CweHdRMlmkONRzLSzYAZkEJBDQVKaMYaWBhIaATDytRvjEAbEakHHMfgh6yvRE9whlby2whPmKpJp0JvaKdQdEvuDHSZeBkpkgzVTuGr3Y14EoJCLpkxLc+N0U+ZRsElTPLtxEDM+JD1oWWpYiEYP50dPaGnVunSXqRtKaQz9fdEykJjxmFgO0OGA7PoTcX/vFaCvWs/FSpOEBSfL+olkmJEpwnQrtDAUY4tYVwLeyvlA6YZR5tT3obgLb68TOrnJe+y5N1fFMu3WRw5ckxOyBnxyBUpkztSJTXCySN5Jq/kzRk5L8678zFvXXGymSPyB87nDxnekag=</latexit>nC =

<latexit sha1_base64="yxRtSfB7WvBu4CwLgBZJrEWx9Cw=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9SIEc/EYwTwgWcLs7GwyZPbhTG8wLPkOLx4U8erHePNvnCR70MSChqKqm+4uL5FCo21/Wyura+sbm4Wt4vbO7t5+6eCwqeNUMd5gsYxV26OaSxHxBgqUvJ0oTkNP8pY3rE391ogrLeLoAccJd0Paj0QgGEUjuV3kT5j5k16N3JBeqWxX7BnIMnFyUoYc9V7pq+vHLA15hExSrTuOnaCbUYWCST4pdlPNE8qGtM87hkY05NrNZkdPyKlRfBLEylSEZKb+nshoqPU49ExnSHGgF72p+J/XSTG4djMRJSnyiM0XBakkGJNpAsQXijOUY0MoU8LcStiAKsrQ5FQ0ITiLLy+T5nnFuaw49xfl6m0eRwGO4QTOwIErqMId1KEBDB7hGV7hzRpZL9a79TFvXbHymSP4A+vzBwp6kZ4=</latexit>

dC =



SISO Design - Example

<latexit sha1_base64="XANJ/xCNU5B47CSr42JJTQ6YAkI=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY9KDHCvYD2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPpppTH2BR5KFjGCTSXdVfT4oV9yaOwdaJV5OKpCjOSh/9YcRSQSVhnCsdc9zY+OnWBlGOJ2V+ommMSYTPKI9SyUWVPvp/NYZOrPKEIWRsiUNmqu/J1IstJ6KwHYKbMZ62cvE/7xeYsJrP2UyTgyVZLEoTDgyEcoeR0OmKDF8agkmitlbERljhYmx8ZRsCN7yy6ukfVHzLmveQ73SuMnjKMIJnEIVPLiCBtxDE1pAYAzP8ApvjnBenHfnY9FacPKZY/gD5/MHN2WNsw==</latexit>

G(s)
<latexit sha1_base64="9QyqbZlsOFamTwyHLTLpLgBOwPg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY7MVjBfsB7VKyabYNTbJLkhXK0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G02bmd5+o0iySj2YWU1/gsWQhI9hkUrOqL4fliltzF0DrxMtJBXK0huWvwSgiiaDSEI617ntubPwUK8MIp/PSINE0xmSKx7RvqcSCaj9d3DpHF1YZoTBStqRBC/X3RIqF1jMR2E6BzUSvepn4n9dPTHjrp0zGiaGSLBeFCUcmQtnjaMQUJYbPLMFEMXsrIhOsMDE2npINwVt9eZ10rmredc17qFcad3kcRTiDc6iCBzfQgHtoQRsITOAZXuHNEc6L8+58LFsLTj5zCn/gfP4AMUmNrw==</latexit>

C(s)

<latexit sha1_base64="Kf9mXI33HZBwgZP3GwzBDcRuRwY=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFC6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C73u09UaRbJR5PG1Bd4LFnICDa5lNb1+bBacxvuHGiVeAWpQYHWsPo1GEUkEVQawrHWfc+NjZ9hZRjhdFYZJJrGmEzxmPYtlVhQ7WfzW2fozCojFEbKljRorv6eyLDQOhWB7RTYTPSyl4v/ef3EhDd+xmScGCrJYlGYcGQilD+ORkxRYnhqCSaK2VsRmWCFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHABJ7hFd4c4bw4787HorXkFDPH8AfO5w+Dw43l</latexit>

y(s)

<latexit sha1_base64="bPGUI7uTOwawc40lrKHHT4O49FM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbNqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo5TRWibxDxWvQBrypmkbcMMp71EUSwCTrvB5C73u09UaRbLRzNNqC/wSLKIEWxyKazr82G15jbcOdAq8QpSgwKtYfVrEMYkFVQawrHWfc9NjJ9hZRjhdFYZpJommEzwiPYtlVhQ7WfzW2fozCohimJlSxo0V39PZFhoPRWB7RTYjPWyl4v/ef3URDd+xmSSGirJYlGUcmRilD+OQqYoMXxqCSaK2VsRGWOFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHAGJ7hFd4c4bw4787HorXkFDPH8AfO5w9jsI3Q</latexit>

d(s)

<latexit sha1_base64="KTcTtUnmZcm/a2cj2dg6AHoG/wY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4sSQi6rHoxWML9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxUP++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasIbP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSvKh4VxWvflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPdoWMtw==</latexit>�

<latexit sha1_base64="o1aIZT27tCW4nd0bTkFWvq6VF04=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZTtqlu0nY3Qil9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBY+wabgR2EkUUhkIbAfju8xvP6HSPI4ezSRBX9JhxEPOqMkkrOrzfrni1tw5yCrxclKBHI1++as3iFkqMTJMUK27npsYf0qV4UzgrNRLNSaUjekQu5ZGVKL2p/NbZ+TMKgMSxspWZMhc/T0xpVLriQxsp6RmpJe9TPzP66YmvPGnPEpSgxFbLApTQUxMssfJgCtkRkwsoUxxeythI6ooMzaekg3BW355lbQuat5VzXu4rNRv8ziKcAKnUAUPrqEO99CAJjAYwTO8wpsjnRfn3flYtBacfOYY/sD5/AFlN43R</latexit>

e(s)
<latexit sha1_base64="OJtlB+ycfgHnWjCz9eBJgG7+VxQ=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwyKanr82G15jbcHGiVeAWpQYHWsPo1GEUkEVQawrHWfc+NjZ9iZRjhdF4ZJJrGmEzxmPYtlVhQ7af5rXN0ZpURCiNlSxqUq78nUiy0nonAdgpsJnrZy8T/vH5iwhs/ZTJODJVksShMODIRyh5HI6YoMXxmCSaK2VsRmWCFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHABJ7hFd4c4bw4787HorXkFDPH8AfO5w99p43h</latexit>

u(s)
<latexit sha1_base64="/kEOhEpO5xRMVaqaWI6VVUflB6U=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwySdX1+bBacxtuDrRKvILUoEBrWP0ajCKSCCoN4VjrvufGxk+xMoxwOq8MEk1jTKZ4TPuWSiyo9tP81jk6s8oIhZGyJQ3K1d8TKRZaz0RgOwU2E73sZeJ/Xj8x4Y2fMhknhkqyWBQmHJkIZY+jEVOUGD6zBBPF7K2ITLDCxNh4KjYEb/nlVdK5aHhXDe/hsta8LeIowwmcQh08uIYm3EML2kBgAs/wCm+OcF6cd+dj0Vpyiplj+APn8wd5Eo3e</latexit>

r(s)

<latexit sha1_base64="do7WY/vNWpTt5pzK60ma8NppWmo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwySdb1+bBacxtuDrRKvILUoEBrWP0ajCKSCCoN4VjrvufGxk+xMoxwOq8MEk1jTKZ4TPuWSiyo9tP81jk6s8oIhZGyJQ3K1d8TKRZaz0RgOwU2E73sZeJ/Xj8x4Y2fMhknhkqyWBQmHJkIZY+jEVOUGD6zBBPF7K2ITLDCxNh4KjYEb/nlVdK5aHhXDe/hsta8LeIowwmcQh08uIYm3EML2kBgAs/wCm+OcF6cd+dj0Vpyiplj+APn8wdy9o3a</latexit>

n(s)
<latexit sha1_base64="zSqv6Nf+TXilv7yzy+d4jEgEidA=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDAYhacKuiNoIwRRaWEQwD0iWMDuZTcbM7Cwzs0JY0tj4KzYWitj6D3b+jZNkQU08cOFwzr3ce48fMaq043xZmYXFpeWV7GpubX1jc8ve3qkrEUtMalgwIZs+UoTRkNQ01Yw0I0kQ9xlp+IPK2G/cE6moCG/1MCIeR72QBhQjbaSOvX9duINtwUkPFeE5LFxWij9Cx847JWcCOE/clORBimrH/mx3BY45CTVmSKmW60TaS5DUFDMyyrVjRSKEB6hHWoaGiBPlJZMvRvDQKF0YCGkq1HCi/p5IEFdqyH3TyZHuq1lvLP7ntWIdnHkJDaNYkxBPFwUxg1rAcSSwSyXBmg0NQVhScyvEfSQR1ia4nAnBnX15ntSPSu5Jyb05zpcv0jiyYA8cgAJwwSkogytQBTWAwQN4Ai/g1Xq0nq03633amrHSmV3wB9bHN1Zale0=</latexit>

L(j!) = (GC)(j!)

-1

<latexit sha1_base64="gOhfs16H5HsTlNvhUl/QEHoLivY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYhA8hV0R9Rj04jGCeUCyhNlJbzJmHsvMrBBC/sGLB0W8+j/e/BsnyR40saChqOqmuytOOTM2CL69ldW19Y3NwlZxe2d3b790cNgwKtMU61RxpVsxMciZxLpllmMr1UhEzLEZD2+nfvMJtWFKPthRipEgfckSRol1UqOjBPZJt1QOKsEM/jIJc1KGHLVu6avTUzQTKC3lxJh2GKQ2GhNtGeU4KXYygymhQ9LHtqOSCDTReHbtxD91Ss9PlHYlrT9Tf0+MiTBmJGLXKYgdmEVvKv7ntTObXEdjJtPMoqTzRUnGfav86et+j2mklo8cIVQzd6tPB0QTal1ARRdCuPjyMmmcV8LLSnh/Ua7e5HEU4BhO4AxCuIIq3EEN6kDhEZ7hFd485b14797HvHXFy2eO4A+8zx+SKY8h</latexit>!
<latexit sha1_base64="1vR6UjuQPRJ8qb7fMANHxTb3tgo=">AAAB83icbVBNSwMxEM3Wr1q/qh69BItQL2VXRD0WvXisaD+gu5RsOtvGJpslyQql7d/w4kERr/4Zb/4b03YP2vpg4PHeDDPzwoQzbVz328mtrK6tb+Q3C1vbO7t7xf2DhpapolCnkkvVCokGzmKoG2Y4tBIFRIQcmuHgZuo3n0BpJuMHM0wgEKQXs4hRYqzkj+/Lj74U0COn406x5FbcGfAy8TJSQhlqneKX35U0FRAbyonWbc9NTDAiyjDKYVLwUw0JoQPSg7alMRGgg9Hs5gk+sUoXR1LZig2eqb8nRkRoPRSh7RTE9PWiNxX/89qpia6CEYuT1EBM54uilGMj8TQA3GUKqOFDSwhVzN6KaZ8oQo2NqWBD8BZfXiaNs4p3UfHuzkvV6yyOPDpCx6iMPHSJqugW1VAdUZSgZ/SK3pzUeXHenY95a87JZg7RHzifP5NskWM=</latexit>

|S(j!)| <latexit sha1_base64="nj3XqTzprASFsxfegmr0WWJLFo4=">AAAB83icbVDLSgNBEJyNrxhfUY9eFoMQL2FXRD0GvXiMkBdklzA76U3GzGOZmRVCkt/w4kERr/6MN//GSbIHTSxoKKq66e6KEka18bxvJ7e2vrG5ld8u7Ozu7R8UD4+aWqaKQINIJlU7whoYFdAw1DBoJwowjxi0ouHdzG89gdJUiroZJRBy3Bc0pgQbKwWTevkxkBz6+HzSLZa8ijeHu0r8jJRQhlq3+BX0JEk5CEMY1rrje4kJx1gZShhMC0GqIcFkiPvQsVRgDjocz2+eumdW6bmxVLaEcefq74kx5lqPeGQ7OTYDvezNxP+8Tmrim3BMRZIaEGSxKE6Za6Q7C8DtUQXEsJElmChqb3XJACtMjI2pYEPwl19eJc2Lin9V8R8uS9XbLI48OkGnqIx8dI2q6B7VUAMRlKBn9IrenNR5cd6dj0VrzslmjtEfOJ8/lPqRZA==</latexit>

|T (j!)|

Bandwidth

<latexit sha1_base64="CQlPXgoFrM7Xet2OtjAKp+2XZkA=">AAAB8HicbVBNS8NAEJ34WetX1aOXYBE8lUREPZZ68VjBfkgbymazbZfubsLuRCyhv8KLB0W8+nO8+W/ctjlo64OBx3szzMwLE8ENet63s7K6tr6xWdgqbu/s7u2XDg6bJk41ZQ0ai1i3Q2KY4Io1kKNg7UQzIkPBWuHoZuq3Hpk2PFb3OE5YIMlA8T6nBK300EX2hFlUm/RKZa/izeAuEz8nZchR75W+ulFMU8kUUkGM6fhegkFGNHIq2KTYTQ1LCB2RAetYqohkJshmB0/cU6tEbj/WthS6M/X3REakMWMZ2k5JcGgWvan4n9dJsX8dZFwlKTJF54v6qXAxdqffuxHXjKIYW0Ko5vZWlw6JJhRtRkUbgr/48jJpnlf8y4p/d1Gu1vI4CnAMJ3AGPlxBFW6hDg2gIOEZXuHN0c6L8+58zFtXnHzmCP7A+fwBFpuQmQ==</latexit>

dB

disturbance 
rejection


(low frequency)
noise rejection


(high frequency)

<latexit sha1_base64="rbmIEb9PNehThWR/2dXI0CEKNsw=">AAACKXicbVDLSgMxFM34rPVVdekmWIR2U2ZE1I1QFMRlBfuAzlAyaaYNzWSG5I4yDP0dN/6KGwVF3fojpo+FbT0QOJxzLjf3+LHgGmz7y1paXlldW89t5De3tnd2C3v7DR0lirI6jUSkWj7RTHDJ6sBBsFasGAl9wZr+4HrkNx+Y0jyS95DGzAtJT/KAUwJG6hSqruBhJwPsKt7rA1EqesQulwGkQxyUoIwv8SSiZyL2EGt8U9LlTqFoV+wx8CJxpqSIpqh1Cm9uN6JJyCRQQbRuO3YMXkYUcCrYMO8mmsWEDkiPtQ2VJGTay8aXDvGxUbo4iJR5EvBY/TuRkVDrNPRNMiTQ1/PeSPzPaycQXHgZl3ECTNLJoiARGCI8qg13uWIURGoIoYqbv2LaJ4pQMOXmTQnO/MmLpHFScc4qzt1psXo1rSOHDtERKiEHnaMqukU1VEcUPaEX9I4+rGfr1fq0vifRJWs6c4BmYP38AmM/pgc=</latexit>

lim
t!1

f(t) = lim
s!0

sF (s)FVT: 

Disturbance 
types

<latexit sha1_base64="ywJzHH7oki+MiNHzTkr3XOAEmOg=">AAACDXicbZDLSsNAFIYnXmu9VV26GaxC3ZRERN0IRTcuK9gLNKVMJpN26GQSZk7EEvICbnwVNy4UcevenW/jtM1CW38Y+PjPOZw5vxcLrsG2v62FxaXlldXCWnF9Y3Nru7Sz29RRoihr0EhEqu0RzQSXrAEcBGvHipHQE6zlDa/H9dY9U5pH8g5GMeuGpC95wCkBY/VKh35FH+NL7AaK0NQF9gCpzHp+lrM/5l6pbFftifA8ODmUUa56r/Tl+hFNQiaBCqJ1x7Fj6KZEAaeCZUU30SwmdEj6rGNQkpDpbjq5JsNHxvFxECnzJOCJ+3siJaHWo9AznSGBgZ6tjc3/ap0EgotuymWcAJN0uihIBIYIj6PBPleMghgZIFRx81dMB8TkAibAognBmT15HponVees6tyelmtXeRwFtI8OUAU56BzV0A2qowai6BE9o1f0Zj1ZL9a79TFtXbDymT30R9bnD/oqnDA=</latexit>

d(s) =
nd
dd

<latexit sha1_base64="vsDpfYbw0s5cDF7qjMYBdSqobT4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU0P1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5oVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTcmG4C2/vEpaF1Xvquo1Liu12zyOIpzAKZyDB9dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/gfP4A4J2M/Q==</latexit>s

<latexit sha1_base64="pMmDtUVZhMnMbKgTVCJu5sCQedk=">AAACCnicbZDLSsNAFIYnXmu9RV26GS2Cq5KIqBuh6KIuK9gLNKFMppN26GQSZk7EErp246u4caGIW5/AnW/jtM1CW38Y+PjPOZw5f5AIrsFxvq2FxaXlldXCWnF9Y3Nr297Zbeg4VZTVaSxi1QqIZoJLVgcOgrUSxUgUCNYMBtfjevOeKc1jeQfDhPkR6UkeckrAWB37oIovsRcqQjMP2ANkctSpjnLujrljl5yyMxGeBzeHEspV69hfXjemacQkUEG0brtOAn5GFHAq2KjopZolhA5Ij7UNShIx7WeTU0b4yDhdHMbKPAl44v6eyEik9TAKTGdEoK9na2Pzv1o7hfDCz7hMUmCSTheFqcAQ43EuuMsVoyCGBghV3PwV0z4xuYBJr2hCcGdPnofGSdk9K7u3p6XKVR5HAe2jQ3SMXHSOKugG1VAdUfSIntErerOerBfr3fqYti5Y+cwe+iPr8we9rJr3</latexit>

G =
nG
dG

<latexit sha1_base64="j1wft0CK/Cw+ILl20WjrN4MMhbk=">AAACCnicbZDLSsNAFIYn9VbrLerSzWgRXJVERN0IxW5cVrAXaEuZTCft0MkkzJyIJWTtxldx40IRtz6BO9/GSZuFtv4w8PGfczhzfi8SXIPjfFuFpeWV1bXiemljc2t7x97da+owVpQ1aChC1faIZoJL1gAOgrUjxUjgCdbyxrWs3rpnSvNQ3sEkYr2ADCX3OSVgrL59WMNXuOsrQpMusAdIZNqvpTkPMu7bZafiTIUXwc2hjHLV+/ZXdxDSOGASqCBad1wngl5CFHAqWFrqxppFhI7JkHUMShIw3Uump6T42DgD7IfKPAl46v6eSEig9STwTGdAYKTna5n5X60Tg3/ZS7iMYmCSzhb5scAQ4iwXPOCKURATA4Qqbv6K6YiYXMCkVzIhuPMnL0LztOKeV9zbs3L1Oo+jiA7QETpBLrpAVXSD6qiBKHpEz+gVvVlP1ov1bn3MWgtWPrOP/sj6/AGqxJrr</latexit>

C =
nC
dC

<latexit sha1_base64="MnALy66m5D7hSlqRqr0HHhL8dpI=">AAACLHicbZDLSgMxFIYz9VbrrerSTbAIrsqMiLoRirOoCxcV7AXaUjJppg3NZIbkjFiGeSA3voogLizi1ucwbWdRqwcSPv7/HJLze5HgGmx7YuVWVtfWN/Kbha3tnd294v5BQ4exoqxOQxGqlkc0E1yyOnAQrBUpRgJPsKY3cqd+85EpzUP5AOOIdQMykNznlICRekX3Dl/jqmuujq8ITTrAniCRaa+aZtyf8pLpLphu2iuW7LI9K/wXnAxKKKtar/jW6Yc0DpgEKojWbceOoJsQBZwKlhY6sWYRoSMyYG2DkgRMd5PZsik+MUof+6EyRwKeqYsTCQm0Hgee6QwIDPWyNxX/89ox+FfdhMsoBibp/CE/FhhCPE0O97liFMTYAKGKm79iOiQmFzD5FkwIzvLKf6FxVnYuys79ealyk8WRR0foGJ0iB12iCrpFNVRHFD2jV/SBJtaL9W59Wl/z1pyVzRyiX2V9/wArHamH</latexit>

L = GC =
nG
dG

nC
dC

Loop 
Transfer

…causal
<latexit sha1_base64="G6v+Z6/unswo8aK3i2ZFmhr3IV0=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cTNYBBdSEhF1WexClxXsBdoQJpNJO3RyYeZELLELX8WNC0Xc+hrufBunbRBt/WHg4z/ncM78XiK4Asv6MgoLi0vLK8XV0tr6xuaWub3TVHEqKWvQWMSy7RHFBI9YAzgI1k4kI6EnWMsb1Mb11h2TisfRLQwT5oSkF/GAUwLacs29LrB7yPyRe3WMf7jmmmWrYk2E58HOoYxy1V3zs+vHNA1ZBFQQpTq2lYCTEQmcCjYqdVPFEkIHpMc6GiMSMuVkk/tH+FA7Pg5iqV8EeOL+nshIqNQw9HRnSKCvZmtj879aJ4Xgwsl4lKTAIjpdFKQCQ4zHYWCfS0ZBDDUQKrm+FdM+kYSCjqykQ7BnvzwPzZOKfVaxb07L1cs8jiLaRwfoCNnoHFXRNaqjBqLoAT2hF/RqPBrPxpvxPm0tGPnMLvoj4+MbBn6WGw==</latexit>

dG, dC
<latexit sha1_base64="03VgsEeZLr2d27qAriYkPW64ews=">AAACAHicbZDLSsNAFIYnXmu9RV24cDNYBBdSEhF1WexClxXsBdpQJtNJO3QyCTMnYgnZ+CpuXCji1sdw59s4bYNo6w8DH/85hzPn92PBNTjOl7WwuLS8slpYK65vbG5t2zu7DR0lirI6jUSkWj7RTHDJ6sBBsFasGAl9wZr+sDquN++Z0jySdzCKmReSvuQBpwSM1bX3O8AeIJVZ9/oE/3AVd+2SU3YmwvPg5lBCuWpd+7PTi2gSMglUEK3brhODlxIFnAqWFTuJZjGhQ9JnbYOShEx76eSADB8Zp4eDSJknAU/c3xMpCbUehb7pDAkM9GxtbP5XaycQXHopl3ECTNLpoiARGCI8TgP3uGIUxMgAoYqbv2I6IIpQMJkVTQju7Mnz0Dgtu+dl9/asVLnK4yigA3SIjpGLLlAF3aAaqiOKMvSEXtCr9Wg9W2/W+7R1wcpn9tAfWR/fg9GWWQ==</latexit>nG, nC higher order than…

<latexit sha1_base64="LpC1aCpLS+5qFgFG4BBWv2d1yvY="></latexit>

= lim
s!0

snn + · · ·+ ↵ksk

snd + · · ·+ ↵k0sk0

impulse  step  ramp quad
<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1
<latexit sha1_base64="EZ2msM4NwWSSnJ5VkGGc7mbpaBc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU01E1GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94jjhfkQHSoSCUbTSg3dmeuWKW3VnIMvEy0kFctR75a9uP2ZpxBUySY3peG6CfkY1Cib5pNRNDU8oG9EB71iqaMSNn81OnZATq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9G/SF5ozlGNLKNPC3krYkGrK0KZTsiF4iy8vk+Z51busevcXldpNHkcRjuAYTsGDK6jBHdShAQwG8Ayv8OZI58V5dz7mrQUnnzmEP3A+fwC8h41x</latexit>

1/s
<latexit sha1_base64="ZzcAa+fHMW9bNzjQABFAFK07Fi4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4qkkR9Vj04rGCaQttLJvtpF262YTdjVBKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfzsrq2vrGZmGruL2zu7dfOjhs6CRTDH2WiES1QqpRcIm+4UZgK1VI41BgMxzeTv3mEyrNE/lgRikGMe1LHnFGjZV871w/VrulsltxZyDLxMtJGXLUu6WvTi9hWYzSMEG1bntuaoIxVYYzgZNiJ9OYUjakfWxbKmmMOhjPjp2QU6v0SJQoW9KQmfp7YkxjrUdxaDtjagZ60ZuK/3ntzETXwZjLNDMo2XxRlAliEjL9nPS4QmbEyBLKFLe3EjagijJj8ynaELzFl5dJo1rxLive/UW5dpPHUYBjOIEz8OAKanAHdfCBAYdneIU3RzovzrvzMW9dcfKZI/gD5/MH4qyOFQ==</latexit>

1/s2
<latexit sha1_base64="pLmqFTm+52+mWpnCQ5YXuZQ/aC8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU01U1GPRi8cKpi20sWy203bpZhN2N0IJ/Q1ePCji1R/kzX/jts1Bqw8GHu/NMDMvTATXxnW/nMLS8srqWnG9tLG5tb1T3t1r6DhVDH0Wi1i1QqpRcIm+4UZgK1FIo1BgMxzdTP3mIyrNY3lvxgkGER1I3ueMGiv53ol+OOuWK27VnYH8JV5OKpCj3i1/dnoxSyOUhgmqddtzExNkVBnOBE5KnVRjQtmIDrBtqaQR6iCbHTshR1bpkX6sbElDZurPiYxGWo+j0HZG1Az1ojcV//PaqelfBRmXSWpQsvmifiqIicn0c9LjCpkRY0soU9zeStiQKsqMzadkQ/AWX/5LGqdV76Lq3Z1Xatd5HEU4gEM4Bg8uoQa3UAcfGHB4ghd4daTz7Lw57/PWgpPP7MMvOB/f5DCOFg==</latexit>

1/s3

<latexit sha1_base64="RZQtKCDdy1hmjclKwNN9kFmiVA0=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbRU9mVop6k6MVjBfsB7VKyabaNm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMCxLOtHHdb6ewsrq2vlHcLG1t7+zulfcPWlqmitAmkVyqToA15UzQpmGG006iKI4DTttBdDv1209UaSbFgxkn1I/xULCQEWys1IrQNYpO++WKW3VnQMvEy0kFcjT65a/eQJI0psIQjrXuem5i/Awrwwink1Iv1TTBJMJD2rVU4JhqP5tdO0EnVhmgUCpbwqCZ+nsiw7HW4ziwnTE2I73oTcX/vG5qwis/YyJJDRVkvihMOTISTV9HA6YoMXxsCSaK2VsRGWGFibEBlWwI3uLLy6R1XvUuqt59rVK/yeMowhEcwxl4cAl1uIMGNIHAIzzDK7w50nlx3p2PeWvByWcO4Q+czx8tbo43</latexit>

k > k0

<latexit sha1_base64="Az7jo6nqXcRzFYaD8a9VFMWpywk=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNoFe4kqIVF0MYygvmA5Ah7m71kvb3dY3dPCEf+g42FIrb+Hzv/jZvkCk18MPB4b4aZeUHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvLVBHaJJJL1QmwppwJ2jTMcNpJFMVxwGk7iG6nfvuJKs2keDDjhPoxHgoWMoKNlVoRukbRab9ccavuDGiZeDmpQI5Gv/zVG0iSxlQYwrHWXc9NjJ9hZRjhdFLqpZommER4SLuWChxT7WezayfoxCoDFEplSxg0U39PZDjWehwHtjPGZqQXvan4n9dNTXjlZ0wkqaGCzBeFKUdGounraMAUJYaPLcFEMXsrIiOsMDE2oJINwVt8eZm0zqveRdW7r1XqN3kcRTiCYzgDDy6hDnfQgCYQeIRneIU3RzovzrvzMW8tOPnMIfyB8/kDKmCONQ==</latexit>

k < k0

<latexit sha1_base64="JJI/zcQTqceq+ck1MDQAc/2WdcY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbRU9mVol6EohePFewHtEvJptk2bjZZkqxQlv4HLx4U8er/8ea/MW33oK0PBh7vzTAzL0g408Z1v53Cyura+kZxs7S1vbO7V94/aGmZKkKbRHKpOgHWlDNBm4YZTjuJojgOOG0H0e3Ubz9RpZkUD2acUD/GQ8FCRrCxUitC1yg67ZcrbtWdAS0TLycVyNHol796A0nSmApDONa667mJ8TOsDCOcTkq9VNMEkwgPaddSgWOq/Wx27QSdWGWAQqlsCYNm6u+JDMdaj+PAdsbYjPSiNxX/87qpCa/8jIkkNVSQ+aIw5chINH0dDZiixPCxJZgoZm9FZIQVJsYGVLIheIsvL5PWedW7qHr3tUr9Jo+jCEdwDGfgwSXU4Q4a0AQCj/AMr/DmSOfFeXc+5q0FJ585hD9wPn8AK+eONg==</latexit>

k = k0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0
<latexit sha1_base64="UyOwiy6/yuvViHZTFwAhrcazMuo=">AAACEnicbZDJSgNBEIZ74hbjFvXopTGIegkzIuox6MVjBLNAJoSaTk/SpGehu0YJwzyDF1/FiwdFvHry5tvYWQRN/KHh468qquv3Yik02vaXlVtYXFpeya8W1tY3NreK2zt1HSWK8RqLZKSaHmguRchrKFDyZqw4BJ7kDW9wNao37rjSIgpvcRjzdgC9UPiCARqrUzx2lej1EZSK7qmLvgKWuiDjPnQG2Q+lg8Ms6xRLdtkei86DM4USmaraKX663YglAQ+RSdC65dgxtlNQKJjkWcFNNI+BDaDHWwZDCLhup+OTMnpgnC71I2VeiHTs/p5IIdB6GHimMwDs69nayPyv1krQv2inIowT5CGbLPITSTGio3xoVyjOUA4NAFPC/JWyPphY0KRYMCE4syfPQ/2k7JyVnZvTUuVyGkee7JF9ckQcck4q5JpUSY0w8kCeyAt5tR6tZ+vNep+05qzpzC75I+vjG+qGnuM=</latexit>

! ↵k
↵k0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0
<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0 <latexit sha1_base64="mazb0970JojN35Q8uf+F2WEfF3o=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUREPRa9eKxgP6ANZbPdtGs3u2F3IoTQ/+DFgyJe/T/e/Ddu2xy09cHA470ZZuaFieAGPe/bWVldW9/YLG2Vt3d29/YrB4cto1JNWZMqoXQnJIYJLlkTOQrWSTQjcShYOxzfTv32E9OGK/mAWcKCmAwljzglaKVWj8sIs36l6tW8Gdxl4hekCgUa/cpXb6BoGjOJVBBjur6XYJATjZwKNin3UsMSQsdkyLqWShIzE+SzayfuqVUGbqS0LYnuTP09kZPYmCwObWdMcGQWvan4n9dNMboOci6TFJmk80VRKlxU7vR1d8A1oygySwjV3N7q0hHRhKINqGxD8BdfXiat85p/WfPvL6r1myKOEhzDCZyBD1dQhztoQBMoPMIzvMKbo5wX5935mLeuOMXMEfyB8/kDxCePQg==</latexit>1

<latexit sha1_base64="outSK1u4APDTPsM0cWHi7FiGJ0o=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KomIeiz24rGC/cA2lM120y7dbMLuRCyh/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4JRbeq3Hrk2Ilb3OE64H9GBEqFgFK300EX+hJma9Gq9UtmtuDOQZeLlpAw56r3SV7cfszTiCpmkxnQ8N0E/oxoFk3xS7KaGJ5SN6IB3LFU04sbPZhdPyKlV+iSMtS2FZKb+nshoZMw4CmxnRHFoFr2p+J/XSTG89jOhkhS5YvNFYSoJxmT6PukLzRnKsSWUaWFvJWxINWVoQyraELzFl5dJ87ziXVa8u4ty9SaPowDHcAJn4MEVVOEW6tAABgqe4RXeHOO8OO/Ox7x1xclnjuAPnM8f4GyRDQ==</latexit>nC
<latexit sha1_base64="l9yZhi4EFkgrrt1ORlYy+R3Qlhw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSIIQklE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3dRvPaHSPJYPZpygH9GB5CFn1Fipft4rld2KOwNZJl5OypCj1it9dfsxSyOUhgmqdcdzE+NnVBnOBE6K3VRjQtmIDrBjqaQRaj+bHTohp1bpkzBWtqQhM/X3REYjrcdRYDsjaoZ60ZuK/3md1IQ3fsZlkhqUbL4oTAUxMZl+TfpcITNibAllittbCRtSRZmx2RRtCN7iy8ukeVHxripe/bJcvc3jKMAxnMAZeHANVbiHGjSAAcIzvMKb8+i8OO/Ox7x1xclnjuAPnM8fc32MtQ==</latexit>

+
<latexit sha1_base64="yST1Kt2kQqq3v9fq16XgST9PaVM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KomIeiz24rGC/cA2lM1m2y7dbMLuRCyh/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4JRbeq3Hrk2Ilb3OE64H9GBEn3BKFrpoYv8CbNw0qv1SmW34s5AlomXkzLkqPdKX90wZmnEFTJJjel4boJ+RjUKJvmk2E0NTygb0QHvWKpoxI2fzS6ekFOrhKQfa1sKyUz9PZHRyJhxFNjOiOLQLHpT8T+vk2L/2s+ESlLkis0X9VNJMCbT90koNGcox5ZQpoW9lbAh1ZShDaloQ/AWX14mzfOKd1nx7i7K1Zs8jgIcwwmcgQdXUIVbqEMDGCh4hld4c4zz4rw7H/PWFSefOYI/cD5/ANEmkQM=</latexit>

dC

<latexit sha1_base64="yST1Kt2kQqq3v9fq16XgST9PaVM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KomIeiz24rGC/cA2lM1m2y7dbMLuRCyh/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4JRbeq3Hrk2Ilb3OE64H9GBEn3BKFrpoYv8CbNw0qv1SmW34s5AlomXkzLkqPdKX90wZmnEFTJJjel4boJ+RjUKJvmk2E0NTygb0QHvWKpoxI2fzS6ekFOrhKQfa1sKyUz9PZHRyJhxFNjOiOLQLHpT8T+vk2L/2s+ESlLkis0X9VNJMCbT90koNGcox5ZQpoW9lbAh1ZShDaloQ/AWX14mzfOKd1nx7i7K1Zs8jgIcwwmcgQdXUIVbqEMDGCh4hld4c4zz4rw7H/PWFSefOYI/cD5/ANEmkQM=</latexit>

dC
<latexit sha1_base64="LaFieUIDPmOJNL+/NKEALMwRoNU=">AAACGXicbVDLSgMxFM34rPU16tJNsAgVocwUUZdFNy4r2Ad06pBJb6ehmcyQZIRa+htu/BU3LhRxqSv/xkxbRFsPBE7OOZfkniDhTGnH+bIWFpeWV1Zza/n1jc2tbXtnt67iVFKo0ZjHshkQBZwJqGmmOTQTCSQKODSC/mXmN+5AKhaLGz1IoB2RULAuo0QbybcdL2BhUd2W8TEue/egCfbiCELiC6yM9nMziSx65NsFp+SMgeeJOyUFNEXVtz+8TkzTCISmnCjVcp1Et4dEakY5jPJeqiAhtE9CaBkqSASqPRxvNsKHRungbizNERqP1d8TQxIpNYgCk4yI7qlZLxP/81qp7p63h0wkqQZBJw91U451jLOacIdJoJoPDCFUMvNXTHtEEqpNmXlTgju78jypl0vuacm9PilULqZ15NA+OkBF5KIzVEFXqIpqiKIH9IRe0Kv1aD1bb9b7JLpgTWf20B9Yn99Lv54A</latexit>�
s2 + 2⇣!ns+ !2

n

�

<latexit sha1_base64="LaFieUIDPmOJNL+/NKEALMwRoNU=">AAACGXicbVDLSgMxFM34rPU16tJNsAgVocwUUZdFNy4r2Ad06pBJb6ehmcyQZIRa+htu/BU3LhRxqSv/xkxbRFsPBE7OOZfkniDhTGnH+bIWFpeWV1Zza/n1jc2tbXtnt67iVFKo0ZjHshkQBZwJqGmmOTQTCSQKODSC/mXmN+5AKhaLGz1IoB2RULAuo0QbybcdL2BhUd2W8TEue/egCfbiCELiC6yM9nMziSx65NsFp+SMgeeJOyUFNEXVtz+8TkzTCISmnCjVcp1Et4dEakY5jPJeqiAhtE9CaBkqSASqPRxvNsKHRungbizNERqP1d8TQxIpNYgCk4yI7qlZLxP/81qp7p63h0wkqQZBJw91U451jLOacIdJoJoPDCFUMvNXTHtEEqpNmXlTgju78jypl0vuacm9PilULqZ15NA+OkBF5KIzVEFXqIpqiKIH9IRe0Kv1aD1bb9b7JLpgTWf20B9Yn99Lv54A</latexit>�
s2 + 2⇣!ns+ !2

n

�

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

 disturbance…

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1
<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="wnrovYvfBA0Bb4qwbUUTyk9R3Oo=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4sSQi6kUoevFYwX5AG8pmO22XbjZxdyOE0D/hxYMiXv073vw3btsctPXBwOO9GWbmBbHg2rjut7O0vLK6tl7YKG5ube/slvb2GzpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3U785hMqzSP5YNIY/ZAOJO9zRo2VWkiuiTpNSbdUdivuFGSReDkpQ45at/TV6UUsCVEaJqjWbc+NjZ9RZTgTOC52Eo0xZSM6wLalkoao/Wx675gcW6VH+pGyJQ2Zqr8nMhpqnYaB7QypGep5byL+57UT07/yMy7jxKBks0X9RBATkcnzpMcVMiNSSyhT3N5K2JAqyoyNqGhD8OZfXiSNs4p3UfHuz8vVmzyOAhzCEZyAB5dQhTuoQR0YCHiGV3hzHp0X5935mLUuOfnMAfyB8/kDa7iO6g==</latexit>e = r � y
<latexit sha1_base64="WUbhcoyqwCCBTRCf1kQMZtjrZh4="></latexit>

e = r � y = (I +GC)�1

| {z }
S

r + (I +GC)�1GC| {z }
T

n� (I +GC)�1

| {z }
S

d

<latexit sha1_base64="UYt3Pod39ngMoNbvqfxt6cqqjBg="></latexit>

y = (I +GC)�1GC| {z }
T

(r � n) + (I +GC)�1

| {z }
S

dOutput

Error

1. Disturbance  
rejection

2. Stability
CONDITION 2:

 stable
<latexit sha1_base64="PlDHbl08KXXNOHHiX9kDRLWJJGo=">AAACFnicbZDLSgMxFIYzXmu9jbp0EyyCIJYZEXVZ7EKXFewF2qFk0kwbmskMyRmxDH0KN76KGxeKuBV3vo1pO3hp/SHw5T/nkJzfjwXX4Dif1tz8wuLScm4lv7q2vrFpb23XdJQoyqo0EpFq+EQzwSWrAgfBGrFiJPQFq/v98qhev2VK80jewCBmXki6kgecEjBW2z5qAbuDtDNsX+JvLOPD7CJ/fIPltl1wis5YeBbcDAooU6Vtf7Q6EU1CJoEKonXTdWLwUqKAU8GG+VaiWUxon3RZ06AkIdNeOl5riPeN08FBpMyRgMfu74mUhFoPQt90hgR6ero2Mv+rNRMIzr2UyzgBJunkoSARGCI8ygh3uGIUxMAAoYqbv2LaI4pQMEnmTQju9MqzUDsuuqdF9/qkULrI4sihXbSHDpCLzlAJXaEKqiKK7tEjekYv1oP1ZL1ab5PWOSub2UF/ZL1/AbTkn7Y=</latexit>

dGdC + nGnC

<latexit sha1_base64="yST1Kt2kQqq3v9fq16XgST9PaVM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KomIeiz24rGC/cA2lM1m2y7dbMLuRCyh/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4JRbeq3Hrk2Ilb3OE64H9GBEn3BKFrpoYv8CbNw0qv1SmW34s5AlomXkzLkqPdKX90wZmnEFTJJjel4boJ+RjUKJvmk2E0NTygb0QHvWKpoxI2fzS6ekFOrhKQfa1sKyUz9PZHRyJhxFNjOiOLQLHpT8T+vk2L/2s+ESlLkis0X9VNJMCbT90koNGcox5ZQpoW9lbAh1ZShDaloQ/AWX14mzfOKd1nx7i7K1Zs8jgIcwwmcgQdXUIVbqEMDGCh4hld4c4zz4rw7H/PWFSefOYI/cD5/ANEmkQM=</latexit>

dC
<latexit sha1_base64="xtj0RzpyN4ZGPRX5Iw9VS+2qUj8=">AAAB83icbVBNS8NAEN3Ur1q/qh69BIvgqSQi6rHoxWMFWwtNKJvNpF262YTdiVhC/4YXD4p49c9489+4aXPQ1gcDj/dmmJkXpIJrdJxvq7Kyura+Ud2sbW3v7O7V9w+6OskUgw5LRKJ6AdUguIQOchTQSxXQOBDwEIxvCv/hEZTmibzHSQp+TIeSR5xRNJLnITxhHk4HRdUbTtOZwV4mbkkapER7UP/ywoRlMUhkgmrdd50U/Zwq5EzAtOZlGlLKxnQIfUMljUH7+ezmqX1ilNCOEmVKoj1Tf0/kNNZ6EgemM6Y40oteIf7n9TOMrvycyzRDkGy+KMqEjYldBGCHXAFDMTGEMsXNrTYbUUUZmphqJgR38eVl0j1ruhdN9+680bou46iSI3JMTolLLkmL3JI26RBGUvJMXsmblVkv1rv1MW+tWOXMIfkD6/MHziiSMA==</latexit>

dd

CONDITION 1:

 degree  degree
<latexit sha1_base64="V7tV9kMdVoL2Xk8dxfim4Ee4og4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0s4m7G6GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPT6g0T+S9GacYxHQgecQZNVbyuwN8JL1qza27M5Bl4hWkBgWavepXt5+wLEZpmKBadzw3NUFOleFM4KTSzTSmlI3oADuWShqjDvLZsRNyYpU+iRJlSxoyU39P5DTWehyHtjOmZqgXvan4n9fJTHQV5FymmUHJ5ouiTBCTkOnnpM8VMiPGllCmuL2VsCFVlBmbT8WG4C2+vExaZ3Xvou7dndca10UcZTiCYzgFDy6hAbfQBB8YcHiGV3hzpPPivDsf89aSU8wcwh84nz9mXo5r</latexit>�

<latexit sha1_base64="Nl7iztFtr0Zl3lI79Q/pDtzgo8U=">AAACI3icbVDLSgMxFM3UV62vqks3wSJUhDJTREUQii50WcE+oFNLJr3ThmYyQ5IR6tB/ceOvuHGhFDcu/BfTB6KtBwIn55xLco8Xcaa0bX9aqYXFpeWV9GpmbX1jcyu7vVNVYSwpVGjIQ1n3iALOBFQ00xzqkQQSeBxqXu9q5NceQCoWijvdj6AZkI5gPqNEG6mVPb/Oq0N8gTOuLwlNnEGC1X0RH+Gi+wiaYDcMoENaAiuj/dxMAg9a2ZxdsMfA88SZkhyaotzKDt12SOMAhKacKNVw7Eg3EyI1oxwGGTdWEBHaIx1oGCpIAKqZjHcc4AOjtLEfSnOExmP190RCAqX6gWeSAdFdNeuNxP+8Rqz9s2bCRBRrEHTykB9zrEM8Kgy3mQSqed8QQiUzf8W0S0xZ2tSaMSU4syvPk2qx4JwUnNvjXOlyWkca7aF9lEcOOkUldIPKqIIoekIv6A29W8/WqzW0PibRlDWd2UV/YH19AxB0oOI=</latexit>

G(s) =
1

s2 + 2⇣!ns+ !2
n

Plant:

<latexit sha1_base64="bfwQ+GqvWxLtgRB0ckTlr479UWo=">AAACEHicbZC7SgNBFIZn4y3GW9TSZjCIsQm7ImojBNNYRjAXyIYwO5lNhszOLjNnxbDsI9j4KjYWitha2vk2TpItNPHAwMf/n8OZ83uR4Bps+9vKLS2vrK7l1wsbm1vbO8XdvaYOY0VZg4YiVG2PaCa4ZA3gIFg7UowEnmAtb1Sb+K17pjQP5R2MI9YNyEByn1MCRuoVj2tlfYKvsOsrQhMX2AMkMu3V0oz7EzZ+r1iyK/a08CI4GZRQVvVe8cvthzQOmAQqiNYdx46gmxAFnAqWFtxYs4jQERmwjkFJAqa7yfSgFB8ZpY/9UJknAU/V3xMJCbQeB57pDAgM9bw3Ef/zOjH4l92EyygGJulskR8LDCGepIP7XDEKYmyAUMXNXzEdEhMNmAwLJgRn/uRFaJ5WnPOKc3tWql5nceTRATpEZeSgC1RFN6iOGoiiR/SMXtGb9WS9WO/Wx6w1Z2Uz++hPWZ8/tMqcaA==</latexit>

C(s) =
nC
dC

=

<latexit sha1_base64="9pZD9DOCO7rPR89Z0OuSi0P7at0=">AAACEHicbZC7SgNBFIZnvcZ4i1raDAYxNmFXRG2EoEUsI5gLZEOYncwmQ2Znl5mzYljyCDa+io2FIraWdr6Ns8kWmnhg4OP/z+HM+b1IcA22/W0tLC4tr6zm1vLrG5tb24Wd3YYOY0VZnYYiVC2PaCa4ZHXgIFgrUowEnmBNb3id+s17pjQP5R2MItYJSF9yn1MCRuoWjqolfYwvsesrQhMX2AMkctytjjPupWz8bqFol+1J4XlwMiiirGrdwpfbC2kcMAlUEK3bjh1BJyEKOBVsnHdjzSJCh6TP2gYlCZjuJJODxvjQKD3sh8o8CXii/p5ISKD1KPBMZ0BgoGe9VPzPa8fgX3QSLqMYmKTTRX4sMIQ4TQf3uGIUxMgAoYqbv2I6ICYaMBnmTQjO7Mnz0DgpO2dl5/a0WLnK4sihfXSASshB56iCblAN1RFFj+gZvaI368l6sd6tj2nrgpXN7KE/ZX3+AMfinHQ=</latexit>

G(s) =
nG
dG

=

Controller:

<latexit sha1_base64="/elq0QcVg/V2j9dgvqyuTKU5QGw=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXJVERF0W3bisYB/QhDCZTtqh8wgzE6XELvwVNy4UcetvuPNvnLZZaOuBC4dz7uXee+KUUW0879spLS2vrK6V1ysbm1vbO+7uXkvLTGHSxJJJ1YmRJowK0jTUMNJJFUE8ZqQdD68nfvueKE2luDOjlIQc9QVNKEbGSpF7EDDKo1zDQNH+wCCl5AP0xpFb9WreFHCR+AWpggKNyP0KehJnnAiDGdK663upCXOkDMWMjCtBpkmK8BD1SddSgTjRYT69fwyPrdKDiVS2hIFT9fdEjrjWIx7bTo7MQM97E/E/r5uZ5DLMqUgzQwSeLUoyBo2EkzBgjyqCDRtZgrCi9laIB0ghbGxkFRuCP//yImmd1vzzmn97Vq1fFXGUwSE4AifABxegDm5AAzQBBo/gGbyCN+fJeXHenY9Za8kpZvbBHzifP+x7lgo=</latexit>

lim
s!0

oscillator…

disturbance 
rejection…

 stability…
<latexit sha1_base64="H0QLWuVndqsJTYB13JTEgkR4PLg=">AAAB9HicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9SIEc/EYwTwgWcLspJMMmZ1dZ3qDYcl3ePGgiFc/xpt/4yTZgyYWNBRV3XR3BbEUBl3321lZXVvf2Mxt5bd3dvf2CweHdRMlmkONRzLSzYAZkEJBDQVKaMYaWBhIaATDytRvjEAbEakHHMfgh6yvRE9whlby2whPmKpJp0JvaKdQdEvuDHSZeBkpkgzVTuGr3Y14EoJCLpkxLc+N0U+ZRsElTPLtxEDM+JD1oWWpYiEYP50dPaGnVunSXqRtKaQz9fdEykJjxmFgO0OGA7PoTcX/vFaCvWs/FSpOEBSfL+olkmJEpwnQrtDAUY4tYVwLeyvlA6YZR5tT3obgLb68TOrnJe+y5N1fFMu3WRw5ckxOyBnxyBUpkztSJTXCySN5Jq/kzRk5L8678zFvXXGymSPyB87nDxnekag=</latexit>nC =

<latexit sha1_base64="yxRtSfB7WvBu4CwLgBZJrEWx9Cw=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9SIEc/EYwTwgWcLs7GwyZPbhTG8wLPkOLx4U8erHePNvnCR70MSChqKqm+4uL5FCo21/Wyura+sbm4Wt4vbO7t5+6eCwqeNUMd5gsYxV26OaSxHxBgqUvJ0oTkNP8pY3rE391ogrLeLoAccJd0Paj0QgGEUjuV3kT5j5k16N3JBeqWxX7BnIMnFyUoYc9V7pq+vHLA15hExSrTuOnaCbUYWCST4pdlPNE8qGtM87hkY05NrNZkdPyKlRfBLEylSEZKb+nshoqPU49ExnSHGgF72p+J/XSTG4djMRJSnyiM0XBakkGJNpAsQXijOUY0MoU8LcStiAKsrQ5FQ0ITiLLy+T5nnFuaw49xfl6m0eRwGO4QTOwIErqMId1KEBDB7hGV7hzRpZL9a79TFvXbHymSP4A+vzBwp6kZ4=</latexit>

dC =



SISO Design - Example

<latexit sha1_base64="XANJ/xCNU5B47CSr42JJTQ6YAkI=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY9KDHCvYD2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPpppTH2BR5KFjGCTSXdVfT4oV9yaOwdaJV5OKpCjOSh/9YcRSQSVhnCsdc9zY+OnWBlGOJ2V+ommMSYTPKI9SyUWVPvp/NYZOrPKEIWRsiUNmqu/J1IstJ6KwHYKbMZ62cvE/7xeYsJrP2UyTgyVZLEoTDgyEcoeR0OmKDF8agkmitlbERljhYmx8ZRsCN7yy6ukfVHzLmveQ73SuMnjKMIJnEIVPLiCBtxDE1pAYAzP8ApvjnBenHfnY9FacPKZY/gD5/MHN2WNsw==</latexit>

G(s)
<latexit sha1_base64="9QyqbZlsOFamTwyHLTLpLgBOwPg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY7MVjBfsB7VKyabYNTbJLkhXK0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G02bmd5+o0iySj2YWU1/gsWQhI9hkUrOqL4fliltzF0DrxMtJBXK0huWvwSgiiaDSEI617ntubPwUK8MIp/PSINE0xmSKx7RvqcSCaj9d3DpHF1YZoTBStqRBC/X3RIqF1jMR2E6BzUSvepn4n9dPTHjrp0zGiaGSLBeFCUcmQtnjaMQUJYbPLMFEMXsrIhOsMDE2npINwVt9eZ10rmredc17qFcad3kcRTiDc6iCBzfQgHtoQRsITOAZXuHNEc6L8+58LFsLTj5zCn/gfP4AMUmNrw==</latexit>

C(s)

<latexit sha1_base64="Kf9mXI33HZBwgZP3GwzBDcRuRwY=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFC6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C73u09UaRbJR5PG1Bd4LFnICDa5lNb1+bBacxvuHGiVeAWpQYHWsPo1GEUkEVQawrHWfc+NjZ9hZRjhdFYZJJrGmEzxmPYtlVhQ7WfzW2fozCojFEbKljRorv6eyLDQOhWB7RTYTPSyl4v/ef3EhDd+xmScGCrJYlGYcGQilD+ORkxRYnhqCSaK2VsRmWCFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHABJ7hFd4c4bw4787HorXkFDPH8AfO5w+Dw43l</latexit>

y(s)

<latexit sha1_base64="bPGUI7uTOwawc40lrKHHT4O49FM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbNqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo5TRWibxDxWvQBrypmkbcMMp71EUSwCTrvB5C73u09UaRbLRzNNqC/wSLKIEWxyKazr82G15jbcOdAq8QpSgwKtYfVrEMYkFVQawrHWfc9NjJ9hZRjhdFYZpJommEzwiPYtlVhQ7WfzW2fozCohimJlSxo0V39PZFhoPRWB7RTYjPWyl4v/ef3URDd+xmSSGirJYlGUcmRilD+OQqYoMXxqCSaK2VsRGWOFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHAGJ7hFd4c4bw4787HorXkFDPH8AfO5w9jsI3Q</latexit>

d(s)

<latexit sha1_base64="KTcTtUnmZcm/a2cj2dg6AHoG/wY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4sSQi6rHoxWML9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxUP++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasIbP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSvKh4VxWvflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPdoWMtw==</latexit>�

<latexit sha1_base64="o1aIZT27tCW4nd0bTkFWvq6VF04=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZTtqlu0nY3Qil9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBY+wabgR2EkUUhkIbAfju8xvP6HSPI4ezSRBX9JhxEPOqMkkrOrzfrni1tw5yCrxclKBHI1++as3iFkqMTJMUK27npsYf0qV4UzgrNRLNSaUjekQu5ZGVKL2p/NbZ+TMKgMSxspWZMhc/T0xpVLriQxsp6RmpJe9TPzP66YmvPGnPEpSgxFbLApTQUxMssfJgCtkRkwsoUxxeythI6ooMzaekg3BW355lbQuat5VzXu4rNRv8ziKcAKnUAUPrqEO99CAJjAYwTO8wpsjnRfn3flYtBacfOYY/sD5/AFlN43R</latexit>

e(s)
<latexit sha1_base64="OJtlB+ycfgHnWjCz9eBJgG7+VxQ=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwyKanr82G15jbcHGiVeAWpQYHWsPo1GEUkEVQawrHWfc+NjZ9iZRjhdF4ZJJrGmEzxmPYtlVhQ7af5rXN0ZpURCiNlSxqUq78nUiy0nonAdgpsJnrZy8T/vH5iwhs/ZTJODJVksShMODIRyh5HI6YoMXxmCSaK2VsRmWCFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHABJ7hFd4c4bw4787HorXkFDPH8AfO5w99p43h</latexit>

u(s)
<latexit sha1_base64="/kEOhEpO5xRMVaqaWI6VVUflB6U=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwySdX1+bBacxtuDrRKvILUoEBrWP0ajCKSCCoN4VjrvufGxk+xMoxwOq8MEk1jTKZ4TPuWSiyo9tP81jk6s8oIhZGyJQ3K1d8TKRZaz0RgOwU2E73sZeJ/Xj8x4Y2fMhknhkqyWBQmHJkIZY+jEVOUGD6zBBPF7K2ITLDCxNh4KjYEb/nlVdK5aHhXDe/hsta8LeIowwmcQh08uIYm3EML2kBgAs/wCm+OcF6cd+dj0Vpyiplj+APn8wd5Eo3e</latexit>

r(s)

<latexit sha1_base64="do7WY/vNWpTt5pzK60ma8NppWmo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwySdb1+bBacxtuDrRKvILUoEBrWP0ajCKSCCoN4VjrvufGxk+xMoxwOq8MEk1jTKZ4TPuWSiyo9tP81jk6s8oIhZGyJQ3K1d8TKRZaz0RgOwU2E73sZeJ/Xj8x4Y2fMhknhkqyWBQmHJkIZY+jEVOUGD6zBBPF7K2ITLDCxNh4KjYEb/nlVdK5aHhXDe/hsta8LeIowwmcQh08uIYm3EML2kBgAs/wCm+OcF6cd+dj0Vpyiplj+APn8wdy9o3a</latexit>

n(s)
<latexit sha1_base64="zSqv6Nf+TXilv7yzy+d4jEgEidA=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDAYhacKuiNoIwRRaWEQwD0iWMDuZTcbM7Cwzs0JY0tj4KzYWitj6D3b+jZNkQU08cOFwzr3ce48fMaq043xZmYXFpeWV7GpubX1jc8ve3qkrEUtMalgwIZs+UoTRkNQ01Yw0I0kQ9xlp+IPK2G/cE6moCG/1MCIeR72QBhQjbaSOvX9duINtwUkPFeE5LFxWij9Cx847JWcCOE/clORBimrH/mx3BY45CTVmSKmW60TaS5DUFDMyyrVjRSKEB6hHWoaGiBPlJZMvRvDQKF0YCGkq1HCi/p5IEFdqyH3TyZHuq1lvLP7ntWIdnHkJDaNYkxBPFwUxg1rAcSSwSyXBmg0NQVhScyvEfSQR1ia4nAnBnX15ntSPSu5Jyb05zpcv0jiyYA8cgAJwwSkogytQBTWAwQN4Ai/g1Xq0nq03633amrHSmV3wB9bHN1Zale0=</latexit>

L(j!) = (GC)(j!)

-1

<latexit sha1_base64="gOhfs16H5HsTlNvhUl/QEHoLivY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYhA8hV0R9Rj04jGCeUCyhNlJbzJmHsvMrBBC/sGLB0W8+j/e/BsnyR40saChqOqmuytOOTM2CL69ldW19Y3NwlZxe2d3b790cNgwKtMU61RxpVsxMciZxLpllmMr1UhEzLEZD2+nfvMJtWFKPthRipEgfckSRol1UqOjBPZJt1QOKsEM/jIJc1KGHLVu6avTUzQTKC3lxJh2GKQ2GhNtGeU4KXYygymhQ9LHtqOSCDTReHbtxD91Ss9PlHYlrT9Tf0+MiTBmJGLXKYgdmEVvKv7ntTObXEdjJtPMoqTzRUnGfav86et+j2mklo8cIVQzd6tPB0QTal1ARRdCuPjyMmmcV8LLSnh/Ua7e5HEU4BhO4AxCuIIq3EEN6kDhEZ7hFd485b14797HvHXFy2eO4A+8zx+SKY8h</latexit>!
<latexit sha1_base64="1vR6UjuQPRJ8qb7fMANHxTb3tgo=">AAAB83icbVBNSwMxEM3Wr1q/qh69BItQL2VXRD0WvXisaD+gu5RsOtvGJpslyQql7d/w4kERr/4Zb/4b03YP2vpg4PHeDDPzwoQzbVz328mtrK6tb+Q3C1vbO7t7xf2DhpapolCnkkvVCokGzmKoG2Y4tBIFRIQcmuHgZuo3n0BpJuMHM0wgEKQXs4hRYqzkj+/Lj74U0COn406x5FbcGfAy8TJSQhlqneKX35U0FRAbyonWbc9NTDAiyjDKYVLwUw0JoQPSg7alMRGgg9Hs5gk+sUoXR1LZig2eqb8nRkRoPRSh7RTE9PWiNxX/89qpia6CEYuT1EBM54uilGMj8TQA3GUKqOFDSwhVzN6KaZ8oQo2NqWBD8BZfXiaNs4p3UfHuzkvV6yyOPDpCx6iMPHSJqugW1VAdUZSgZ/SK3pzUeXHenY95a87JZg7RHzifP5NskWM=</latexit>

|S(j!)| <latexit sha1_base64="nj3XqTzprASFsxfegmr0WWJLFo4=">AAAB83icbVDLSgNBEJyNrxhfUY9eFoMQL2FXRD0GvXiMkBdklzA76U3GzGOZmRVCkt/w4kERr/6MN//GSbIHTSxoKKq66e6KEka18bxvJ7e2vrG5ld8u7Ozu7R8UD4+aWqaKQINIJlU7whoYFdAw1DBoJwowjxi0ouHdzG89gdJUiroZJRBy3Bc0pgQbKwWTevkxkBz6+HzSLZa8ijeHu0r8jJRQhlq3+BX0JEk5CEMY1rrje4kJx1gZShhMC0GqIcFkiPvQsVRgDjocz2+eumdW6bmxVLaEcefq74kx5lqPeGQ7OTYDvezNxP+8Tmrim3BMRZIaEGSxKE6Za6Q7C8DtUQXEsJElmChqb3XJACtMjI2pYEPwl19eJc2Lin9V8R8uS9XbLI48OkGnqIx8dI2q6B7VUAMRlKBn9IrenNR5cd6dj0VrzslmjtEfOJ8/lPqRZA==</latexit>

|T (j!)|

Bandwidth

<latexit sha1_base64="CQlPXgoFrM7Xet2OtjAKp+2XZkA=">AAAB8HicbVBNS8NAEJ34WetX1aOXYBE8lUREPZZ68VjBfkgbymazbZfubsLuRCyhv8KLB0W8+nO8+W/ctjlo64OBx3szzMwLE8ENet63s7K6tr6xWdgqbu/s7u2XDg6bJk41ZQ0ai1i3Q2KY4Io1kKNg7UQzIkPBWuHoZuq3Hpk2PFb3OE5YIMlA8T6nBK300EX2hFlUm/RKZa/izeAuEz8nZchR75W+ulFMU8kUUkGM6fhegkFGNHIq2KTYTQ1LCB2RAetYqohkJshmB0/cU6tEbj/WthS6M/X3REakMWMZ2k5JcGgWvan4n9dJsX8dZFwlKTJF54v6qXAxdqffuxHXjKIYW0Ko5vZWlw6JJhRtRkUbgr/48jJpnlf8y4p/d1Gu1vI4CnAMJ3AGPlxBFW6hDg2gIOEZXuHN0c6L8+58zFtXnHzmCP7A+fwBFpuQmQ==</latexit>

dB

disturbance 
rejection


(low frequency)
noise rejection


(high frequency)

<latexit sha1_base64="rbmIEb9PNehThWR/2dXI0CEKNsw=">AAACKXicbVDLSgMxFM34rPVVdekmWIR2U2ZE1I1QFMRlBfuAzlAyaaYNzWSG5I4yDP0dN/6KGwVF3fojpo+FbT0QOJxzLjf3+LHgGmz7y1paXlldW89t5De3tnd2C3v7DR0lirI6jUSkWj7RTHDJ6sBBsFasGAl9wZr+4HrkNx+Y0jyS95DGzAtJT/KAUwJG6hSqruBhJwPsKt7rA1EqesQulwGkQxyUoIwv8SSiZyL2EGt8U9LlTqFoV+wx8CJxpqSIpqh1Cm9uN6JJyCRQQbRuO3YMXkYUcCrYMO8mmsWEDkiPtQ2VJGTay8aXDvGxUbo4iJR5EvBY/TuRkVDrNPRNMiTQ1/PeSPzPaycQXHgZl3ECTNLJoiARGCI8qg13uWIURGoIoYqbv2LaJ4pQMOXmTQnO/MmLpHFScc4qzt1psXo1rSOHDtERKiEHnaMqukU1VEcUPaEX9I4+rGfr1fq0vifRJWs6c4BmYP38AmM/pgc=</latexit>

lim
t!1

f(t) = lim
s!0

sF (s)FVT: 

Disturbance 
types

<latexit sha1_base64="ywJzHH7oki+MiNHzTkr3XOAEmOg=">AAACDXicbZDLSsNAFIYnXmu9VV26GaxC3ZRERN0IRTcuK9gLNKVMJpN26GQSZk7EEvICbnwVNy4UcevenW/jtM1CW38Y+PjPOZw5vxcLrsG2v62FxaXlldXCWnF9Y3Nru7Sz29RRoihr0EhEqu0RzQSXrAEcBGvHipHQE6zlDa/H9dY9U5pH8g5GMeuGpC95wCkBY/VKh35FH+NL7AaK0NQF9gCpzHp+lrM/5l6pbFftifA8ODmUUa56r/Tl+hFNQiaBCqJ1x7Fj6KZEAaeCZUU30SwmdEj6rGNQkpDpbjq5JsNHxvFxECnzJOCJ+3siJaHWo9AznSGBgZ6tjc3/ap0EgotuymWcAJN0uihIBIYIj6PBPleMghgZIFRx81dMB8TkAibAognBmT15HponVees6tyelmtXeRwFtI8OUAU56BzV0A2qowai6BE9o1f0Zj1ZL9a79TFtXbDymT30R9bnD/oqnDA=</latexit>

d(s) =
nd
dd

<latexit sha1_base64="vsDpfYbw0s5cDF7qjMYBdSqobT4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU0P1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5oVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTcmG4C2/vEpaF1Xvquo1Liu12zyOIpzAKZyDB9dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/gfP4A4J2M/Q==</latexit>s

<latexit sha1_base64="pMmDtUVZhMnMbKgTVCJu5sCQedk=">AAACCnicbZDLSsNAFIYnXmu9RV26GS2Cq5KIqBuh6KIuK9gLNKFMppN26GQSZk7EErp246u4caGIW5/AnW/jtM1CW38Y+PjPOZw5f5AIrsFxvq2FxaXlldXCWnF9Y3Nr297Zbeg4VZTVaSxi1QqIZoJLVgcOgrUSxUgUCNYMBtfjevOeKc1jeQfDhPkR6UkeckrAWB37oIovsRcqQjMP2ANkctSpjnLujrljl5yyMxGeBzeHEspV69hfXjemacQkUEG0brtOAn5GFHAq2KjopZolhA5Ij7UNShIx7WeTU0b4yDhdHMbKPAl44v6eyEik9TAKTGdEoK9na2Pzv1o7hfDCz7hMUmCSTheFqcAQ43EuuMsVoyCGBghV3PwV0z4xuYBJr2hCcGdPnofGSdk9K7u3p6XKVR5HAe2jQ3SMXHSOKugG1VAdUfSIntErerOerBfr3fqYti5Y+cwe+iPr8we9rJr3</latexit>

G =
nG
dG

<latexit sha1_base64="j1wft0CK/Cw+ILl20WjrN4MMhbk=">AAACCnicbZDLSsNAFIYn9VbrLerSzWgRXJVERN0IxW5cVrAXaEuZTCft0MkkzJyIJWTtxldx40IRtz6BO9/GSZuFtv4w8PGfczhzfi8SXIPjfFuFpeWV1bXiemljc2t7x97da+owVpQ1aChC1faIZoJL1gAOgrUjxUjgCdbyxrWs3rpnSvNQ3sEkYr2ADCX3OSVgrL59WMNXuOsrQpMusAdIZNqvpTkPMu7bZafiTIUXwc2hjHLV+/ZXdxDSOGASqCBad1wngl5CFHAqWFrqxppFhI7JkHUMShIw3Uump6T42DgD7IfKPAl46v6eSEig9STwTGdAYKTna5n5X60Tg3/ZS7iMYmCSzhb5scAQ4iwXPOCKURATA4Qqbv6K6YiYXMCkVzIhuPMnL0LztOKeV9zbs3L1Oo+jiA7QETpBLrpAVXSD6qiBKHpEz+gVvVlP1ov1bn3MWgtWPrOP/sj6/AGqxJrr</latexit>

C =
nC
dC

<latexit sha1_base64="MnALy66m5D7hSlqRqr0HHhL8dpI=">AAACLHicbZDLSgMxFIYz9VbrrerSTbAIrsqMiLoRirOoCxcV7AXaUjJppg3NZIbkjFiGeSA3voogLizi1ucwbWdRqwcSPv7/HJLze5HgGmx7YuVWVtfWN/Kbha3tnd294v5BQ4exoqxOQxGqlkc0E1yyOnAQrBUpRgJPsKY3cqd+85EpzUP5AOOIdQMykNznlICRekX3Dl/jqmuujq8ITTrAniCRaa+aZtyf8pLpLphu2iuW7LI9K/wXnAxKKKtar/jW6Yc0DpgEKojWbceOoJsQBZwKlhY6sWYRoSMyYG2DkgRMd5PZsik+MUof+6EyRwKeqYsTCQm0Hgee6QwIDPWyNxX/89ox+FfdhMsoBibp/CE/FhhCPE0O97liFMTYAKGKm79iOiQmFzD5FkwIzvLKf6FxVnYuys79ealyk8WRR0foGJ0iB12iCrpFNVRHFD2jV/SBJtaL9W59Wl/z1pyVzRyiX2V9/wArHamH</latexit>

L = GC =
nG
dG

nC
dC

Loop 
Transfer

…causal
<latexit sha1_base64="G6v+Z6/unswo8aK3i2ZFmhr3IV0=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cTNYBBdSEhF1WexClxXsBdoQJpNJO3RyYeZELLELX8WNC0Xc+hrufBunbRBt/WHg4z/ncM78XiK4Asv6MgoLi0vLK8XV0tr6xuaWub3TVHEqKWvQWMSy7RHFBI9YAzgI1k4kI6EnWMsb1Mb11h2TisfRLQwT5oSkF/GAUwLacs29LrB7yPyRe3WMf7jmmmWrYk2E58HOoYxy1V3zs+vHNA1ZBFQQpTq2lYCTEQmcCjYqdVPFEkIHpMc6GiMSMuVkk/tH+FA7Pg5iqV8EeOL+nshIqNQw9HRnSKCvZmtj879aJ4Xgwsl4lKTAIjpdFKQCQ4zHYWCfS0ZBDDUQKrm+FdM+kYSCjqykQ7BnvzwPzZOKfVaxb07L1cs8jiLaRwfoCNnoHFXRNaqjBqLoAT2hF/RqPBrPxpvxPm0tGPnMLvoj4+MbBn6WGw==</latexit>

dG, dC
<latexit sha1_base64="03VgsEeZLr2d27qAriYkPW64ews=">AAACAHicbZDLSsNAFIYnXmu9RV24cDNYBBdSEhF1WexClxXsBdpQJtNJO3QyCTMnYgnZ+CpuXCji1sdw59s4bYNo6w8DH/85hzPn92PBNTjOl7WwuLS8slpYK65vbG5t2zu7DR0lirI6jUSkWj7RTHDJ6sBBsFasGAl9wZr+sDquN++Z0jySdzCKmReSvuQBpwSM1bX3O8AeIJVZ9/oE/3AVd+2SU3YmwvPg5lBCuWpd+7PTi2gSMglUEK3brhODlxIFnAqWFTuJZjGhQ9JnbYOShEx76eSADB8Zp4eDSJknAU/c3xMpCbUehb7pDAkM9GxtbP5XaycQXHopl3ECTNLpoiARGCI8TgP3uGIUxMgAoYqbv2I6IIpQMJkVTQju7Mnz0Dgtu+dl9/asVLnK4yigA3SIjpGLLlAF3aAaqiOKMvSEXtCr9Wg9W2/W+7R1wcpn9tAfWR/fg9GWWQ==</latexit>nG, nC higher order than…

<latexit sha1_base64="LpC1aCpLS+5qFgFG4BBWv2d1yvY="></latexit>

= lim
s!0

snn + · · ·+ ↵ksk

snd + · · ·+ ↵k0sk0

impulse  step  ramp quad
<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1
<latexit sha1_base64="EZ2msM4NwWSSnJ5VkGGc7mbpaBc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU01E1GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94jjhfkQHSoSCUbTSg3dmeuWKW3VnIMvEy0kFctR75a9uP2ZpxBUySY3peG6CfkY1Cib5pNRNDU8oG9EB71iqaMSNn81OnZATq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9G/SF5ozlGNLKNPC3krYkGrK0KZTsiF4iy8vk+Z51busevcXldpNHkcRjuAYTsGDK6jBHdShAQwG8Ayv8OZI58V5dz7mrQUnnzmEP3A+fwC8h41x</latexit>

1/s
<latexit sha1_base64="ZzcAa+fHMW9bNzjQABFAFK07Fi4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4qkkR9Vj04rGCaQttLJvtpF262YTdjVBKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfzsrq2vrGZmGruL2zu7dfOjhs6CRTDH2WiES1QqpRcIm+4UZgK1VI41BgMxzeTv3mEyrNE/lgRikGMe1LHnFGjZV871w/VrulsltxZyDLxMtJGXLUu6WvTi9hWYzSMEG1bntuaoIxVYYzgZNiJ9OYUjakfWxbKmmMOhjPjp2QU6v0SJQoW9KQmfp7YkxjrUdxaDtjagZ60ZuK/3ntzETXwZjLNDMo2XxRlAliEjL9nPS4QmbEyBLKFLe3EjagijJj8ynaELzFl5dJo1rxLive/UW5dpPHUYBjOIEz8OAKanAHdfCBAYdneIU3RzovzrvzMW9dcfKZI/gD5/MH4qyOFQ==</latexit>

1/s2
<latexit sha1_base64="pLmqFTm+52+mWpnCQ5YXuZQ/aC8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU01U1GPRi8cKpi20sWy203bpZhN2N0IJ/Q1ePCji1R/kzX/jts1Bqw8GHu/NMDMvTATXxnW/nMLS8srqWnG9tLG5tb1T3t1r6DhVDH0Wi1i1QqpRcIm+4UZgK1FIo1BgMxzdTP3mIyrNY3lvxgkGER1I3ueMGiv53ol+OOuWK27VnYH8JV5OKpCj3i1/dnoxSyOUhgmqddtzExNkVBnOBE5KnVRjQtmIDrBtqaQR6iCbHTshR1bpkX6sbElDZurPiYxGWo+j0HZG1Az1ojcV//PaqelfBRmXSWpQsvmifiqIicn0c9LjCpkRY0soU9zeStiQKsqMzadkQ/AWX/5LGqdV76Lq3Z1Xatd5HEU4gEM4Bg8uoQa3UAcfGHB4ghd4daTz7Lw57/PWgpPP7MMvOB/f5DCOFg==</latexit>

1/s3

<latexit sha1_base64="RZQtKCDdy1hmjclKwNN9kFmiVA0=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbRU9mVop6k6MVjBfsB7VKyabaNm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMCxLOtHHdb6ewsrq2vlHcLG1t7+zulfcPWlqmitAmkVyqToA15UzQpmGG006iKI4DTttBdDv1209UaSbFgxkn1I/xULCQEWys1IrQNYpO++WKW3VnQMvEy0kFcjT65a/eQJI0psIQjrXuem5i/Awrwwink1Iv1TTBJMJD2rVU4JhqP5tdO0EnVhmgUCpbwqCZ+nsiw7HW4ziwnTE2I73oTcX/vG5qwis/YyJJDRVkvihMOTISTV9HA6YoMXxsCSaK2VsRGWGFibEBlWwI3uLLy6R1XvUuqt59rVK/yeMowhEcwxl4cAl1uIMGNIHAIzzDK7w50nlx3p2PeWvByWcO4Q+czx8tbo43</latexit>

k > k0

<latexit sha1_base64="Az7jo6nqXcRzFYaD8a9VFMWpywk=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNoFe4kqIVF0MYygvmA5Ah7m71kvb3dY3dPCEf+g42FIrb+Hzv/jZvkCk18MPB4b4aZeUHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvLVBHaJJJL1QmwppwJ2jTMcNpJFMVxwGk7iG6nfvuJKs2keDDjhPoxHgoWMoKNlVoRukbRab9ccavuDGiZeDmpQI5Gv/zVG0iSxlQYwrHWXc9NjJ9hZRjhdFLqpZommER4SLuWChxT7WezayfoxCoDFEplSxg0U39PZDjWehwHtjPGZqQXvan4n9dNTXjlZ0wkqaGCzBeFKUdGounraMAUJYaPLcFEMXsrIiOsMDE2oJINwVt8eZm0zqveRdW7r1XqN3kcRTiCYzgDDy6hDnfQgCYQeIRneIU3RzovzrvzMW8tOPnMIfyB8/kDKmCONQ==</latexit>

k < k0

<latexit sha1_base64="JJI/zcQTqceq+ck1MDQAc/2WdcY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbRU9mVol6EohePFewHtEvJptk2bjZZkqxQlv4HLx4U8er/8ea/MW33oK0PBh7vzTAzL0g408Z1v53Cyura+kZxs7S1vbO7V94/aGmZKkKbRHKpOgHWlDNBm4YZTjuJojgOOG0H0e3Ubz9RpZkUD2acUD/GQ8FCRrCxUitC1yg67ZcrbtWdAS0TLycVyNHol796A0nSmApDONa667mJ8TOsDCOcTkq9VNMEkwgPaddSgWOq/Wx27QSdWGWAQqlsCYNm6u+JDMdaj+PAdsbYjPSiNxX/87qpCa/8jIkkNVSQ+aIw5chINH0dDZiixPCxJZgoZm9FZIQVJsYGVLIheIsvL5PWedW7qHr3tUr9Jo+jCEdwDGfgwSXU4Q4a0AQCj/AMr/DmSOfFeXc+5q0FJ585hD9wPn8AK+eONg==</latexit>

k = k0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0
<latexit sha1_base64="UyOwiy6/yuvViHZTFwAhrcazMuo=">AAACEnicbZDJSgNBEIZ74hbjFvXopTGIegkzIuox6MVjBLNAJoSaTk/SpGehu0YJwzyDF1/FiwdFvHry5tvYWQRN/KHh468qquv3Yik02vaXlVtYXFpeya8W1tY3NreK2zt1HSWK8RqLZKSaHmguRchrKFDyZqw4BJ7kDW9wNao37rjSIgpvcRjzdgC9UPiCARqrUzx2lej1EZSK7qmLvgKWuiDjPnQG2Q+lg8Ms6xRLdtkei86DM4USmaraKX663YglAQ+RSdC65dgxtlNQKJjkWcFNNI+BDaDHWwZDCLhup+OTMnpgnC71I2VeiHTs/p5IIdB6GHimMwDs69nayPyv1krQv2inIowT5CGbLPITSTGio3xoVyjOUA4NAFPC/JWyPphY0KRYMCE4syfPQ/2k7JyVnZvTUuVyGkee7JF9ckQcck4q5JpUSY0w8kCeyAt5tR6tZ+vNep+05qzpzC75I+vjG+qGnuM=</latexit>

! ↵k
↵k0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0
<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0 <latexit sha1_base64="mazb0970JojN35Q8uf+F2WEfF3o=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUREPRa9eKxgP6ANZbPdtGs3u2F3IoTQ/+DFgyJe/T/e/Ddu2xy09cHA470ZZuaFieAGPe/bWVldW9/YLG2Vt3d29/YrB4cto1JNWZMqoXQnJIYJLlkTOQrWSTQjcShYOxzfTv32E9OGK/mAWcKCmAwljzglaKVWj8sIs36l6tW8Gdxl4hekCgUa/cpXb6BoGjOJVBBjur6XYJATjZwKNin3UsMSQsdkyLqWShIzE+SzayfuqVUGbqS0LYnuTP09kZPYmCwObWdMcGQWvan4n9dNMboOci6TFJmk80VRKlxU7vR1d8A1oygySwjV3N7q0hHRhKINqGxD8BdfXiat85p/WfPvL6r1myKOEhzDCZyBD1dQhztoQBMoPMIzvMKbo5wX5935mLeuOMXMEfyB8/kDxCePQg==</latexit>1

<latexit sha1_base64="l9yZhi4EFkgrrt1ORlYy+R3Qlhw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSIIQklE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3dRvPaHSPJYPZpygH9GB5CFn1Fipft4rld2KOwNZJl5OypCj1it9dfsxSyOUhgmqdcdzE+NnVBnOBE6K3VRjQtmIDrBjqaQRaj+bHTohp1bpkzBWtqQhM/X3REYjrcdRYDsjaoZ60ZuK/3md1IQ3fsZlkhqUbL4oTAUxMZl+TfpcITNibAllittbCRtSRZmx2RRtCN7iy8ukeVHxripe/bJcvc3jKMAxnMAZeHANVbiHGjSAAcIzvMKb8+i8OO/Ox7x1xclnjuAPnM8fc32MtQ==</latexit>

+
<latexit sha1_base64="LaFieUIDPmOJNL+/NKEALMwRoNU=">AAACGXicbVDLSgMxFM34rPU16tJNsAgVocwUUZdFNy4r2Ad06pBJb6ehmcyQZIRa+htu/BU3LhRxqSv/xkxbRFsPBE7OOZfkniDhTGnH+bIWFpeWV1Zza/n1jc2tbXtnt67iVFKo0ZjHshkQBZwJqGmmOTQTCSQKODSC/mXmN+5AKhaLGz1IoB2RULAuo0QbybcdL2BhUd2W8TEue/egCfbiCELiC6yM9nMziSx65NsFp+SMgeeJOyUFNEXVtz+8TkzTCISmnCjVcp1Et4dEakY5jPJeqiAhtE9CaBkqSASqPRxvNsKHRungbizNERqP1d8TQxIpNYgCk4yI7qlZLxP/81qp7p63h0wkqQZBJw91U451jLOacIdJoJoPDCFUMvNXTHtEEqpNmXlTgju78jypl0vuacm9PilULqZ15NA+OkBF5KIzVEFXqIpqiKIH9IRe0Kv1aD1bb9b7JLpgTWf20B9Yn99Lv54A</latexit>�
s2 + 2⇣!ns+ !2

n

�

<latexit sha1_base64="LaFieUIDPmOJNL+/NKEALMwRoNU=">AAACGXicbVDLSgMxFM34rPU16tJNsAgVocwUUZdFNy4r2Ad06pBJb6ehmcyQZIRa+htu/BU3LhRxqSv/xkxbRFsPBE7OOZfkniDhTGnH+bIWFpeWV1Zza/n1jc2tbXtnt67iVFKo0ZjHshkQBZwJqGmmOTQTCSQKODSC/mXmN+5AKhaLGz1IoB2RULAuo0QbybcdL2BhUd2W8TEue/egCfbiCELiC6yM9nMziSx65NsFp+SMgeeJOyUFNEXVtz+8TkzTCISmnCjVcp1Et4dEakY5jPJeqiAhtE9CaBkqSASqPRxvNsKHRungbizNERqP1d8TQxIpNYgCk4yI7qlZLxP/81qp7p63h0wkqQZBJw91U451jLOacIdJoJoPDCFUMvNXTHtEEqpNmXlTgju78jypl0vuacm9PilULqZ15NA+OkBF5KIzVEFXqIpqiKIH9IRe0Kv1aD1bb9b7JLpgTWf20B9Yn99Lv54A</latexit>�
s2 + 2⇣!ns+ !2

n

�

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

 disturbance…

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1
<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="ByEx6ga02KAc1oYczathnxQWPRk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi+Clov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Gbqt564NiJWjzhOuB/RgRKhYBSt9HDXS3rlilt1ZyDLxMtJBXLUe+Wvbj9macQVMkmN6Xhugn5GNQom+aTUTQ1PKBvRAe9YqmjEjZ/NTp2QE6v0SRhrWwrJTP09kdHImHEU2M6I4tAselPxP6+TYnjlZ0IlKXLF5ovCVBKMyfRv0heaM5RjSyjTwt5K2JBqytCmU7IheIsvL5PmWdW7qHr355XadR5HEY7gGE7Bg0uowS3UoQEMBvAMr/DmSOfFeXc+5q0FJ585hD9wPn8AKJaNuA==</latexit>

Kp

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1
<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1
<latexit sha1_base64="ByEx6ga02KAc1oYczathnxQWPRk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi+Clov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Gbqt564NiJWjzhOuB/RgRKhYBSt9HDXS3rlilt1ZyDLxMtJBXLUe+Wvbj9macQVMkmN6Xhugn5GNQom+aTUTQ1PKBvRAe9YqmjEjZ/NTp2QE6v0SRhrWwrJTP09kdHImHEU2M6I4tAselPxP6+TYnjlZ0IlKXLF5ovCVBKMyfRv0heaM5RjSyjTwt5K2JBqytCmU7IheIsvL5PmWdW7qHr355XadR5HEY7gGE7Bg0uowS3UoQEMBvAMr/DmSOfFeXc+5q0FJ585hD9wPn8AKJaNuA==</latexit>

Kp

<latexit sha1_base64="ByEx6ga02KAc1oYczathnxQWPRk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi+Clov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Gbqt564NiJWjzhOuB/RgRKhYBSt9HDXS3rlilt1ZyDLxMtJBXLUe+Wvbj9macQVMkmN6Xhugn5GNQom+aTUTQ1PKBvRAe9YqmjEjZ/NTp2QE6v0SRhrWwrJTP09kdHImHEU2M6I4tAselPxP6+TYnjlZ0IlKXLF5ovCVBKMyfRv0heaM5RjSyjTwt5K2JBqytCmU7IheIsvL5PmWdW7qHr355XadR5HEY7gGE7Bg0uowS3UoQEMBvAMr/DmSOfFeXc+5q0FJ585hD9wPn8AKJaNuA==</latexit>

Kp

<latexit sha1_base64="wnrovYvfBA0Bb4qwbUUTyk9R3Oo=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4sSQi6kUoevFYwX5AG8pmO22XbjZxdyOE0D/hxYMiXv073vw3btsctPXBwOO9GWbmBbHg2rjut7O0vLK6tl7YKG5ube/slvb2GzpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3U785hMqzSP5YNIY/ZAOJO9zRo2VWkiuiTpNSbdUdivuFGSReDkpQ45at/TV6UUsCVEaJqjWbc+NjZ9RZTgTOC52Eo0xZSM6wLalkoao/Wx675gcW6VH+pGyJQ2Zqr8nMhpqnYaB7QypGep5byL+57UT07/yMy7jxKBks0X9RBATkcnzpMcVMiNSSyhT3N5K2JAqyoyNqGhD8OZfXiSNs4p3UfHuz8vVmzyOAhzCEZyAB5dQhTuoQR0YCHiGV3hzHp0X5935mLUuOfnMAfyB8/kDa7iO6g==</latexit>e = r � y
<latexit sha1_base64="WUbhcoyqwCCBTRCf1kQMZtjrZh4="></latexit>

e = r � y = (I +GC)�1

| {z }
S

r + (I +GC)�1GC| {z }
T

n� (I +GC)�1

| {z }
S

d

<latexit sha1_base64="UYt3Pod39ngMoNbvqfxt6cqqjBg="></latexit>

y = (I +GC)�1GC| {z }
T

(r � n) + (I +GC)�1

| {z }
S

dOutput

Error

1. Disturbance  
rejection

2. Stability
CONDITION 2:

 stable
<latexit sha1_base64="PlDHbl08KXXNOHHiX9kDRLWJJGo=">AAACFnicbZDLSgMxFIYzXmu9jbp0EyyCIJYZEXVZ7EKXFewF2qFk0kwbmskMyRmxDH0KN76KGxeKuBV3vo1pO3hp/SHw5T/nkJzfjwXX4Dif1tz8wuLScm4lv7q2vrFpb23XdJQoyqo0EpFq+EQzwSWrAgfBGrFiJPQFq/v98qhev2VK80jewCBmXki6kgecEjBW2z5qAbuDtDNsX+JvLOPD7CJ/fIPltl1wis5YeBbcDAooU6Vtf7Q6EU1CJoEKonXTdWLwUqKAU8GG+VaiWUxon3RZ06AkIdNeOl5riPeN08FBpMyRgMfu74mUhFoPQt90hgR6ero2Mv+rNRMIzr2UyzgBJunkoSARGCI8ygh3uGIUxMAAoYqbv2LaI4pQMEnmTQju9MqzUDsuuqdF9/qkULrI4sihXbSHDpCLzlAJXaEKqiKK7tEjekYv1oP1ZL1ab5PWOSub2UF/ZL1/AbTkn7Y=</latexit>

dGdC + nGnC

<latexit sha1_base64="yST1Kt2kQqq3v9fq16XgST9PaVM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KomIeiz24rGC/cA2lM1m2y7dbMLuRCyh/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4JRbeq3Hrk2Ilb3OE64H9GBEn3BKFrpoYv8CbNw0qv1SmW34s5AlomXkzLkqPdKX90wZmnEFTJJjel4boJ+RjUKJvmk2E0NTygb0QHvWKpoxI2fzS6ekFOrhKQfa1sKyUz9PZHRyJhxFNjOiOLQLHpT8T+vk2L/2s+ESlLkis0X9VNJMCbT90koNGcox5ZQpoW9lbAh1ZShDaloQ/AWX14mzfOKd1nx7i7K1Zs8jgIcwwmcgQdXUIVbqEMDGCh4hld4c4zz4rw7H/PWFSefOYI/cD5/ANEmkQM=</latexit>

dC
<latexit sha1_base64="xtj0RzpyN4ZGPRX5Iw9VS+2qUj8=">AAAB83icbVBNS8NAEN3Ur1q/qh69BIvgqSQi6rHoxWMFWwtNKJvNpF262YTdiVhC/4YXD4p49c9489+4aXPQ1gcDj/dmmJkXpIJrdJxvq7Kyura+Ud2sbW3v7O7V9w+6OskUgw5LRKJ6AdUguIQOchTQSxXQOBDwEIxvCv/hEZTmibzHSQp+TIeSR5xRNJLnITxhHk4HRdUbTtOZwV4mbkkapER7UP/ywoRlMUhkgmrdd50U/Zwq5EzAtOZlGlLKxnQIfUMljUH7+ezmqX1ilNCOEmVKoj1Tf0/kNNZ6EgemM6Y40oteIf7n9TOMrvycyzRDkGy+KMqEjYldBGCHXAFDMTGEMsXNrTYbUUUZmphqJgR38eVl0j1ruhdN9+680bou46iSI3JMTolLLkmL3JI26RBGUvJMXsmblVkv1rv1MW+tWOXMIfkD6/MHziiSMA==</latexit>

dd

CONDITION 1:

 degree  degree
<latexit sha1_base64="V7tV9kMdVoL2Xk8dxfim4Ee4og4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0s4m7G6GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPT6g0T+S9GacYxHQgecQZNVbyuwN8JL1qza27M5Bl4hWkBgWavepXt5+wLEZpmKBadzw3NUFOleFM4KTSzTSmlI3oADuWShqjDvLZsRNyYpU+iRJlSxoyU39P5DTWehyHtjOmZqgXvan4n9fJTHQV5FymmUHJ5ouiTBCTkOnnpM8VMiPGllCmuL2VsCFVlBmbT8WG4C2+vExaZ3Xvou7dndca10UcZTiCYzgFDy6hAbfQBB8YcHiGV3hzpPPivDsf89aSU8wcwh84nz9mXo5r</latexit>�

<latexit sha1_base64="Nl7iztFtr0Zl3lI79Q/pDtzgo8U=">AAACI3icbVDLSgMxFM3UV62vqks3wSJUhDJTREUQii50WcE+oFNLJr3ThmYyQ5IR6tB/ceOvuHGhFDcu/BfTB6KtBwIn55xLco8Xcaa0bX9aqYXFpeWV9GpmbX1jcyu7vVNVYSwpVGjIQ1n3iALOBFQ00xzqkQQSeBxqXu9q5NceQCoWijvdj6AZkI5gPqNEG6mVPb/Oq0N8gTOuLwlNnEGC1X0RH+Gi+wiaYDcMoENaAiuj/dxMAg9a2ZxdsMfA88SZkhyaotzKDt12SOMAhKacKNVw7Eg3EyI1oxwGGTdWEBHaIx1oGCpIAKqZjHcc4AOjtLEfSnOExmP190RCAqX6gWeSAdFdNeuNxP+8Rqz9s2bCRBRrEHTykB9zrEM8Kgy3mQSqed8QQiUzf8W0S0xZ2tSaMSU4syvPk2qx4JwUnNvjXOlyWkca7aF9lEcOOkUldIPKqIIoekIv6A29W8/WqzW0PibRlDWd2UV/YH19AxB0oOI=</latexit>

G(s) =
1

s2 + 2⇣!ns+ !2
n

Plant:

<latexit sha1_base64="bfwQ+GqvWxLtgRB0ckTlr479UWo=">AAACEHicbZC7SgNBFIZn4y3GW9TSZjCIsQm7ImojBNNYRjAXyIYwO5lNhszOLjNnxbDsI9j4KjYWitha2vk2TpItNPHAwMf/n8OZ83uR4Bps+9vKLS2vrK7l1wsbm1vbO8XdvaYOY0VZg4YiVG2PaCa4ZA3gIFg7UowEnmAtb1Sb+K17pjQP5R2MI9YNyEByn1MCRuoVj2tlfYKvsOsrQhMX2AMkMu3V0oz7EzZ+r1iyK/a08CI4GZRQVvVe8cvthzQOmAQqiNYdx46gmxAFnAqWFtxYs4jQERmwjkFJAqa7yfSgFB8ZpY/9UJknAU/V3xMJCbQeB57pDAgM9bw3Ef/zOjH4l92EyygGJulskR8LDCGepIP7XDEKYmyAUMXNXzEdEhMNmAwLJgRn/uRFaJ5WnPOKc3tWql5nceTRATpEZeSgC1RFN6iOGoiiR/SMXtGb9WS9WO/Wx6w1Z2Uz++hPWZ8/tMqcaA==</latexit>

C(s) =
nC
dC

=

<latexit sha1_base64="9pZD9DOCO7rPR89Z0OuSi0P7at0=">AAACEHicbZC7SgNBFIZnvcZ4i1raDAYxNmFXRG2EoEUsI5gLZEOYncwmQ2Znl5mzYljyCDa+io2FIraWdr6Ns8kWmnhg4OP/z+HM+b1IcA22/W0tLC4tr6zm1vLrG5tb24Wd3YYOY0VZnYYiVC2PaCa4ZHXgIFgrUowEnmBNb3id+s17pjQP5R2MItYJSF9yn1MCRuoWjqolfYwvsesrQhMX2AMkctytjjPupWz8bqFol+1J4XlwMiiirGrdwpfbC2kcMAlUEK3bjh1BJyEKOBVsnHdjzSJCh6TP2gYlCZjuJJODxvjQKD3sh8o8CXii/p5ISKD1KPBMZ0BgoGe9VPzPa8fgX3QSLqMYmKTTRX4sMIQ4TQf3uGIUxMgAoYqbv2I6ICYaMBnmTQjO7Mnz0DgpO2dl5/a0WLnK4sihfXSASshB56iCblAN1RFFj+gZvaI368l6sd6tj2nrgpXN7KE/ZX3+AMfinHQ=</latexit>

G(s) =
nG
dG

=

Controller:

<latexit sha1_base64="/elq0QcVg/V2j9dgvqyuTKU5QGw=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXJVERF0W3bisYB/QhDCZTtqh8wgzE6XELvwVNy4UcetvuPNvnLZZaOuBC4dz7uXee+KUUW0879spLS2vrK6V1ysbm1vbO+7uXkvLTGHSxJJJ1YmRJowK0jTUMNJJFUE8ZqQdD68nfvueKE2luDOjlIQc9QVNKEbGSpF7EDDKo1zDQNH+wCCl5AP0xpFb9WreFHCR+AWpggKNyP0KehJnnAiDGdK663upCXOkDMWMjCtBpkmK8BD1SddSgTjRYT69fwyPrdKDiVS2hIFT9fdEjrjWIx7bTo7MQM97E/E/r5uZ5DLMqUgzQwSeLUoyBo2EkzBgjyqCDRtZgrCi9laIB0ghbGxkFRuCP//yImmd1vzzmn97Vq1fFXGUwSE4AifABxegDm5AAzQBBo/gGbyCN+fJeXHenY9Za8kpZvbBHzifP+x7lgo=</latexit>

lim
s!0

oscillator…

disturbance 
rejection…

 stability…
<latexit sha1_base64="H0QLWuVndqsJTYB13JTEgkR4PLg=">AAAB9HicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9SIEc/EYwTwgWcLspJMMmZ1dZ3qDYcl3ePGgiFc/xpt/4yTZgyYWNBRV3XR3BbEUBl3321lZXVvf2Mxt5bd3dvf2CweHdRMlmkONRzLSzYAZkEJBDQVKaMYaWBhIaATDytRvjEAbEakHHMfgh6yvRE9whlby2whPmKpJp0JvaKdQdEvuDHSZeBkpkgzVTuGr3Y14EoJCLpkxLc+N0U+ZRsElTPLtxEDM+JD1oWWpYiEYP50dPaGnVunSXqRtKaQz9fdEykJjxmFgO0OGA7PoTcX/vFaCvWs/FSpOEBSfL+olkmJEpwnQrtDAUY4tYVwLeyvlA6YZR5tT3obgLb68TOrnJe+y5N1fFMu3WRw5ckxOyBnxyBUpkztSJTXCySN5Jq/kzRk5L8678zFvXXGymSPyB87nDxnekag=</latexit>nC =

<latexit sha1_base64="yxRtSfB7WvBu4CwLgBZJrEWx9Cw=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9SIEc/EYwTwgWcLs7GwyZPbhTG8wLPkOLx4U8erHePNvnCR70MSChqKqm+4uL5FCo21/Wyura+sbm4Wt4vbO7t5+6eCwqeNUMd5gsYxV26OaSxHxBgqUvJ0oTkNP8pY3rE391ogrLeLoAccJd0Paj0QgGEUjuV3kT5j5k16N3JBeqWxX7BnIMnFyUoYc9V7pq+vHLA15hExSrTuOnaCbUYWCST4pdlPNE8qGtM87hkY05NrNZkdPyKlRfBLEylSEZKb+nshoqPU49ExnSHGgF72p+J/XSTG4djMRJSnyiM0XBakkGJNpAsQXijOUY0MoU8LcStiAKsrQ5FQ0ITiLLy+T5nnFuaw49xfl6m0eRwGO4QTOwIErqMId1KEBDB7hGV7hzRpZL9a79TFvXbHymSP4A+vzBwp6kZ4=</latexit>

dC =



SISO Design - Example

<latexit sha1_base64="XANJ/xCNU5B47CSr42JJTQ6YAkI=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY9KDHCvYD2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPpppTH2BR5KFjGCTSXdVfT4oV9yaOwdaJV5OKpCjOSh/9YcRSQSVhnCsdc9zY+OnWBlGOJ2V+ommMSYTPKI9SyUWVPvp/NYZOrPKEIWRsiUNmqu/J1IstJ6KwHYKbMZ62cvE/7xeYsJrP2UyTgyVZLEoTDgyEcoeR0OmKDF8agkmitlbERljhYmx8ZRsCN7yy6ukfVHzLmveQ73SuMnjKMIJnEIVPLiCBtxDE1pAYAzP8ApvjnBenHfnY9FacPKZY/gD5/MHN2WNsw==</latexit>

G(s)
<latexit sha1_base64="9QyqbZlsOFamTwyHLTLpLgBOwPg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY7MVjBfsB7VKyabYNTbJLkhXK0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G02bmd5+o0iySj2YWU1/gsWQhI9hkUrOqL4fliltzF0DrxMtJBXK0huWvwSgiiaDSEI617ntubPwUK8MIp/PSINE0xmSKx7RvqcSCaj9d3DpHF1YZoTBStqRBC/X3RIqF1jMR2E6BzUSvepn4n9dPTHjrp0zGiaGSLBeFCUcmQtnjaMQUJYbPLMFEMXsrIhOsMDE2npINwVt9eZ10rmredc17qFcad3kcRTiDc6iCBzfQgHtoQRsITOAZXuHNEc6L8+58LFsLTj5zCn/gfP4AMUmNrw==</latexit>

C(s)

<latexit sha1_base64="Kf9mXI33HZBwgZP3GwzBDcRuRwY=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFC6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C73u09UaRbJR5PG1Bd4LFnICDa5lNb1+bBacxvuHGiVeAWpQYHWsPo1GEUkEVQawrHWfc+NjZ9hZRjhdFYZJJrGmEzxmPYtlVhQ7WfzW2fozCojFEbKljRorv6eyLDQOhWB7RTYTPSyl4v/ef3EhDd+xmScGCrJYlGYcGQilD+ORkxRYnhqCSaK2VsRmWCFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHABJ7hFd4c4bw4787HorXkFDPH8AfO5w+Dw43l</latexit>

y(s)

<latexit sha1_base64="bPGUI7uTOwawc40lrKHHT4O49FM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbNqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo5TRWibxDxWvQBrypmkbcMMp71EUSwCTrvB5C73u09UaRbLRzNNqC/wSLKIEWxyKazr82G15jbcOdAq8QpSgwKtYfVrEMYkFVQawrHWfc9NjJ9hZRjhdFYZpJommEzwiPYtlVhQ7WfzW2fozCohimJlSxo0V39PZFhoPRWB7RTYjPWyl4v/ef3URDd+xmSSGirJYlGUcmRilD+OQqYoMXxqCSaK2VsRGWOFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHAGJ7hFd4c4bw4787HorXkFDPH8AfO5w9jsI3Q</latexit>

d(s)

<latexit sha1_base64="KTcTtUnmZcm/a2cj2dg6AHoG/wY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4sSQi6rHoxWML9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxUP++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasIbP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSvKh4VxWvflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPdoWMtw==</latexit>�

<latexit sha1_base64="o1aIZT27tCW4nd0bTkFWvq6VF04=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZTtqlu0nY3Qil9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBY+wabgR2EkUUhkIbAfju8xvP6HSPI4ezSRBX9JhxEPOqMkkrOrzfrni1tw5yCrxclKBHI1++as3iFkqMTJMUK27npsYf0qV4UzgrNRLNSaUjekQu5ZGVKL2p/NbZ+TMKgMSxspWZMhc/T0xpVLriQxsp6RmpJe9TPzP66YmvPGnPEpSgxFbLApTQUxMssfJgCtkRkwsoUxxeythI6ooMzaekg3BW355lbQuat5VzXu4rNRv8ziKcAKnUAUPrqEO99CAJjAYwTO8wpsjnRfn3flYtBacfOYY/sD5/AFlN43R</latexit>

e(s)
<latexit sha1_base64="OJtlB+ycfgHnWjCz9eBJgG7+VxQ=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwyKanr82G15jbcHGiVeAWpQYHWsPo1GEUkEVQawrHWfc+NjZ9iZRjhdF4ZJJrGmEzxmPYtlVhQ7af5rXN0ZpURCiNlSxqUq78nUiy0nonAdgpsJnrZy8T/vH5iwhs/ZTJODJVksShMODIRyh5HI6YoMXxmCSaK2VsRmWCFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHABJ7hFd4c4bw4787HorXkFDPH8AfO5w99p43h</latexit>

u(s)
<latexit sha1_base64="/kEOhEpO5xRMVaqaWI6VVUflB6U=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwySdX1+bBacxtuDrRKvILUoEBrWP0ajCKSCCoN4VjrvufGxk+xMoxwOq8MEk1jTKZ4TPuWSiyo9tP81jk6s8oIhZGyJQ3K1d8TKRZaz0RgOwU2E73sZeJ/Xj8x4Y2fMhknhkqyWBQmHJkIZY+jEVOUGD6zBBPF7K2ITLDCxNh4KjYEb/nlVdK5aHhXDe/hsta8LeIowwmcQh08uIYm3EML2kBgAs/wCm+OcF6cd+dj0Vpyiplj+APn8wd5Eo3e</latexit>

r(s)

<latexit sha1_base64="do7WY/vNWpTt5pzK60ma8NppWmo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwySdb1+bBacxtuDrRKvILUoEBrWP0ajCKSCCoN4VjrvufGxk+xMoxwOq8MEk1jTKZ4TPuWSiyo9tP81jk6s8oIhZGyJQ3K1d8TKRZaz0RgOwU2E73sZeJ/Xj8x4Y2fMhknhkqyWBQmHJkIZY+jEVOUGD6zBBPF7K2ITLDCxNh4KjYEb/nlVdK5aHhXDe/hsta8LeIowwmcQh08uIYm3EML2kBgAs/wCm+OcF6cd+dj0Vpyiplj+APn8wdy9o3a</latexit>

n(s)
<latexit sha1_base64="zSqv6Nf+TXilv7yzy+d4jEgEidA=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDAYhacKuiNoIwRRaWEQwD0iWMDuZTcbM7Cwzs0JY0tj4KzYWitj6D3b+jZNkQU08cOFwzr3ce48fMaq043xZmYXFpeWV7GpubX1jc8ve3qkrEUtMalgwIZs+UoTRkNQ01Yw0I0kQ9xlp+IPK2G/cE6moCG/1MCIeR72QBhQjbaSOvX9duINtwUkPFeE5LFxWij9Cx847JWcCOE/clORBimrH/mx3BY45CTVmSKmW60TaS5DUFDMyyrVjRSKEB6hHWoaGiBPlJZMvRvDQKF0YCGkq1HCi/p5IEFdqyH3TyZHuq1lvLP7ntWIdnHkJDaNYkxBPFwUxg1rAcSSwSyXBmg0NQVhScyvEfSQR1ia4nAnBnX15ntSPSu5Jyb05zpcv0jiyYA8cgAJwwSkogytQBTWAwQN4Ai/g1Xq0nq03633amrHSmV3wB9bHN1Zale0=</latexit>

L(j!) = (GC)(j!)

-1

<latexit sha1_base64="gOhfs16H5HsTlNvhUl/QEHoLivY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYhA8hV0R9Rj04jGCeUCyhNlJbzJmHsvMrBBC/sGLB0W8+j/e/BsnyR40saChqOqmuytOOTM2CL69ldW19Y3NwlZxe2d3b790cNgwKtMU61RxpVsxMciZxLpllmMr1UhEzLEZD2+nfvMJtWFKPthRipEgfckSRol1UqOjBPZJt1QOKsEM/jIJc1KGHLVu6avTUzQTKC3lxJh2GKQ2GhNtGeU4KXYygymhQ9LHtqOSCDTReHbtxD91Ss9PlHYlrT9Tf0+MiTBmJGLXKYgdmEVvKv7ntTObXEdjJtPMoqTzRUnGfav86et+j2mklo8cIVQzd6tPB0QTal1ARRdCuPjyMmmcV8LLSnh/Ua7e5HEU4BhO4AxCuIIq3EEN6kDhEZ7hFd485b14797HvHXFy2eO4A+8zx+SKY8h</latexit>!
<latexit sha1_base64="1vR6UjuQPRJ8qb7fMANHxTb3tgo=">AAAB83icbVBNSwMxEM3Wr1q/qh69BItQL2VXRD0WvXisaD+gu5RsOtvGJpslyQql7d/w4kERr/4Zb/4b03YP2vpg4PHeDDPzwoQzbVz328mtrK6tb+Q3C1vbO7t7xf2DhpapolCnkkvVCokGzmKoG2Y4tBIFRIQcmuHgZuo3n0BpJuMHM0wgEKQXs4hRYqzkj+/Lj74U0COn406x5FbcGfAy8TJSQhlqneKX35U0FRAbyonWbc9NTDAiyjDKYVLwUw0JoQPSg7alMRGgg9Hs5gk+sUoXR1LZig2eqb8nRkRoPRSh7RTE9PWiNxX/89qpia6CEYuT1EBM54uilGMj8TQA3GUKqOFDSwhVzN6KaZ8oQo2NqWBD8BZfXiaNs4p3UfHuzkvV6yyOPDpCx6iMPHSJqugW1VAdUZSgZ/SK3pzUeXHenY95a87JZg7RHzifP5NskWM=</latexit>

|S(j!)| <latexit sha1_base64="nj3XqTzprASFsxfegmr0WWJLFo4=">AAAB83icbVDLSgNBEJyNrxhfUY9eFoMQL2FXRD0GvXiMkBdklzA76U3GzGOZmRVCkt/w4kERr/6MN//GSbIHTSxoKKq66e6KEka18bxvJ7e2vrG5ld8u7Ozu7R8UD4+aWqaKQINIJlU7whoYFdAw1DBoJwowjxi0ouHdzG89gdJUiroZJRBy3Bc0pgQbKwWTevkxkBz6+HzSLZa8ijeHu0r8jJRQhlq3+BX0JEk5CEMY1rrje4kJx1gZShhMC0GqIcFkiPvQsVRgDjocz2+eumdW6bmxVLaEcefq74kx5lqPeGQ7OTYDvezNxP+8Tmrim3BMRZIaEGSxKE6Za6Q7C8DtUQXEsJElmChqb3XJACtMjI2pYEPwl19eJc2Lin9V8R8uS9XbLI48OkGnqIx8dI2q6B7VUAMRlKBn9IrenNR5cd6dj0VrzslmjtEfOJ8/lPqRZA==</latexit>

|T (j!)|

Bandwidth

<latexit sha1_base64="CQlPXgoFrM7Xet2OtjAKp+2XZkA=">AAAB8HicbVBNS8NAEJ34WetX1aOXYBE8lUREPZZ68VjBfkgbymazbZfubsLuRCyhv8KLB0W8+nO8+W/ctjlo64OBx3szzMwLE8ENet63s7K6tr6xWdgqbu/s7u2XDg6bJk41ZQ0ai1i3Q2KY4Io1kKNg7UQzIkPBWuHoZuq3Hpk2PFb3OE5YIMlA8T6nBK300EX2hFlUm/RKZa/izeAuEz8nZchR75W+ulFMU8kUUkGM6fhegkFGNHIq2KTYTQ1LCB2RAetYqohkJshmB0/cU6tEbj/WthS6M/X3REakMWMZ2k5JcGgWvan4n9dJsX8dZFwlKTJF54v6qXAxdqffuxHXjKIYW0Ko5vZWlw6JJhRtRkUbgr/48jJpnlf8y4p/d1Gu1vI4CnAMJ3AGPlxBFW6hDg2gIOEZXuHN0c6L8+58zFtXnHzmCP7A+fwBFpuQmQ==</latexit>

dB

disturbance 
rejection


(low frequency)
noise rejection


(high frequency)

<latexit sha1_base64="rbmIEb9PNehThWR/2dXI0CEKNsw=">AAACKXicbVDLSgMxFM34rPVVdekmWIR2U2ZE1I1QFMRlBfuAzlAyaaYNzWSG5I4yDP0dN/6KGwVF3fojpo+FbT0QOJxzLjf3+LHgGmz7y1paXlldW89t5De3tnd2C3v7DR0lirI6jUSkWj7RTHDJ6sBBsFasGAl9wZr+4HrkNx+Y0jyS95DGzAtJT/KAUwJG6hSqruBhJwPsKt7rA1EqesQulwGkQxyUoIwv8SSiZyL2EGt8U9LlTqFoV+wx8CJxpqSIpqh1Cm9uN6JJyCRQQbRuO3YMXkYUcCrYMO8mmsWEDkiPtQ2VJGTay8aXDvGxUbo4iJR5EvBY/TuRkVDrNPRNMiTQ1/PeSPzPaycQXHgZl3ECTNLJoiARGCI8qg13uWIURGoIoYqbv2LaJ4pQMOXmTQnO/MmLpHFScc4qzt1psXo1rSOHDtERKiEHnaMqukU1VEcUPaEX9I4+rGfr1fq0vifRJWs6c4BmYP38AmM/pgc=</latexit>

lim
t!1

f(t) = lim
s!0

sF (s)FVT: 

Disturbance 
types

<latexit sha1_base64="ywJzHH7oki+MiNHzTkr3XOAEmOg=">AAACDXicbZDLSsNAFIYnXmu9VV26GaxC3ZRERN0IRTcuK9gLNKVMJpN26GQSZk7EEvICbnwVNy4UcevenW/jtM1CW38Y+PjPOZw5vxcLrsG2v62FxaXlldXCWnF9Y3Nru7Sz29RRoihr0EhEqu0RzQSXrAEcBGvHipHQE6zlDa/H9dY9U5pH8g5GMeuGpC95wCkBY/VKh35FH+NL7AaK0NQF9gCpzHp+lrM/5l6pbFftifA8ODmUUa56r/Tl+hFNQiaBCqJ1x7Fj6KZEAaeCZUU30SwmdEj6rGNQkpDpbjq5JsNHxvFxECnzJOCJ+3siJaHWo9AznSGBgZ6tjc3/ap0EgotuymWcAJN0uihIBIYIj6PBPleMghgZIFRx81dMB8TkAibAognBmT15HponVees6tyelmtXeRwFtI8OUAU56BzV0A2qowai6BE9o1f0Zj1ZL9a79TFtXbDymT30R9bnD/oqnDA=</latexit>

d(s) =
nd
dd

<latexit sha1_base64="vsDpfYbw0s5cDF7qjMYBdSqobT4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU0P1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5oVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTcmG4C2/vEpaF1Xvquo1Liu12zyOIpzAKZyDB9dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/gfP4A4J2M/Q==</latexit>s

<latexit sha1_base64="pMmDtUVZhMnMbKgTVCJu5sCQedk=">AAACCnicbZDLSsNAFIYnXmu9RV26GS2Cq5KIqBuh6KIuK9gLNKFMppN26GQSZk7EErp246u4caGIW5/AnW/jtM1CW38Y+PjPOZw5f5AIrsFxvq2FxaXlldXCWnF9Y3Nr297Zbeg4VZTVaSxi1QqIZoJLVgcOgrUSxUgUCNYMBtfjevOeKc1jeQfDhPkR6UkeckrAWB37oIovsRcqQjMP2ANkctSpjnLujrljl5yyMxGeBzeHEspV69hfXjemacQkUEG0brtOAn5GFHAq2KjopZolhA5Ij7UNShIx7WeTU0b4yDhdHMbKPAl44v6eyEik9TAKTGdEoK9na2Pzv1o7hfDCz7hMUmCSTheFqcAQ43EuuMsVoyCGBghV3PwV0z4xuYBJr2hCcGdPnofGSdk9K7u3p6XKVR5HAe2jQ3SMXHSOKugG1VAdUfSIntErerOerBfr3fqYti5Y+cwe+iPr8we9rJr3</latexit>

G =
nG
dG

<latexit sha1_base64="j1wft0CK/Cw+ILl20WjrN4MMhbk=">AAACCnicbZDLSsNAFIYn9VbrLerSzWgRXJVERN0IxW5cVrAXaEuZTCft0MkkzJyIJWTtxldx40IRtz6BO9/GSZuFtv4w8PGfczhzfi8SXIPjfFuFpeWV1bXiemljc2t7x97da+owVpQ1aChC1faIZoJL1gAOgrUjxUjgCdbyxrWs3rpnSvNQ3sEkYr2ADCX3OSVgrL59WMNXuOsrQpMusAdIZNqvpTkPMu7bZafiTIUXwc2hjHLV+/ZXdxDSOGASqCBad1wngl5CFHAqWFrqxppFhI7JkHUMShIw3Uump6T42DgD7IfKPAl46v6eSEig9STwTGdAYKTna5n5X60Tg3/ZS7iMYmCSzhb5scAQ4iwXPOCKURATA4Qqbv6K6YiYXMCkVzIhuPMnL0LztOKeV9zbs3L1Oo+jiA7QETpBLrpAVXSD6qiBKHpEz+gVvVlP1ov1bn3MWgtWPrOP/sj6/AGqxJrr</latexit>

C =
nC
dC

<latexit sha1_base64="MnALy66m5D7hSlqRqr0HHhL8dpI=">AAACLHicbZDLSgMxFIYz9VbrrerSTbAIrsqMiLoRirOoCxcV7AXaUjJppg3NZIbkjFiGeSA3voogLizi1ucwbWdRqwcSPv7/HJLze5HgGmx7YuVWVtfWN/Kbha3tnd294v5BQ4exoqxOQxGqlkc0E1yyOnAQrBUpRgJPsKY3cqd+85EpzUP5AOOIdQMykNznlICRekX3Dl/jqmuujq8ITTrAniCRaa+aZtyf8pLpLphu2iuW7LI9K/wXnAxKKKtar/jW6Yc0DpgEKojWbceOoJsQBZwKlhY6sWYRoSMyYG2DkgRMd5PZsik+MUof+6EyRwKeqYsTCQm0Hgee6QwIDPWyNxX/89ox+FfdhMsoBibp/CE/FhhCPE0O97liFMTYAKGKm79iOiQmFzD5FkwIzvLKf6FxVnYuys79ealyk8WRR0foGJ0iB12iCrpFNVRHFD2jV/SBJtaL9W59Wl/z1pyVzRyiX2V9/wArHamH</latexit>

L = GC =
nG
dG

nC
dC

Loop 
Transfer

…causal
<latexit sha1_base64="G6v+Z6/unswo8aK3i2ZFmhr3IV0=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cTNYBBdSEhF1WexClxXsBdoQJpNJO3RyYeZELLELX8WNC0Xc+hrufBunbRBt/WHg4z/ncM78XiK4Asv6MgoLi0vLK8XV0tr6xuaWub3TVHEqKWvQWMSy7RHFBI9YAzgI1k4kI6EnWMsb1Mb11h2TisfRLQwT5oSkF/GAUwLacs29LrB7yPyRe3WMf7jmmmWrYk2E58HOoYxy1V3zs+vHNA1ZBFQQpTq2lYCTEQmcCjYqdVPFEkIHpMc6GiMSMuVkk/tH+FA7Pg5iqV8EeOL+nshIqNQw9HRnSKCvZmtj879aJ4Xgwsl4lKTAIjpdFKQCQ4zHYWCfS0ZBDDUQKrm+FdM+kYSCjqykQ7BnvzwPzZOKfVaxb07L1cs8jiLaRwfoCNnoHFXRNaqjBqLoAT2hF/RqPBrPxpvxPm0tGPnMLvoj4+MbBn6WGw==</latexit>

dG, dC
<latexit sha1_base64="03VgsEeZLr2d27qAriYkPW64ews=">AAACAHicbZDLSsNAFIYnXmu9RV24cDNYBBdSEhF1WexClxXsBdpQJtNJO3QyCTMnYgnZ+CpuXCji1sdw59s4bYNo6w8DH/85hzPn92PBNTjOl7WwuLS8slpYK65vbG5t2zu7DR0lirI6jUSkWj7RTHDJ6sBBsFasGAl9wZr+sDquN++Z0jySdzCKmReSvuQBpwSM1bX3O8AeIJVZ9/oE/3AVd+2SU3YmwvPg5lBCuWpd+7PTi2gSMglUEK3brhODlxIFnAqWFTuJZjGhQ9JnbYOShEx76eSADB8Zp4eDSJknAU/c3xMpCbUehb7pDAkM9GxtbP5XaycQXHopl3ECTNLpoiARGCI8TgP3uGIUxMgAoYqbv2I6IIpQMJkVTQju7Mnz0Dgtu+dl9/asVLnK4yigA3SIjpGLLlAF3aAaqiOKMvSEXtCr9Wg9W2/W+7R1wcpn9tAfWR/fg9GWWQ==</latexit>nG, nC higher order than…

<latexit sha1_base64="LpC1aCpLS+5qFgFG4BBWv2d1yvY="></latexit>

= lim
s!0

snn + · · ·+ ↵ksk

snd + · · ·+ ↵k0sk0

impulse  step  ramp quad
<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1
<latexit sha1_base64="EZ2msM4NwWSSnJ5VkGGc7mbpaBc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU01E1GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94jjhfkQHSoSCUbTSg3dmeuWKW3VnIMvEy0kFctR75a9uP2ZpxBUySY3peG6CfkY1Cib5pNRNDU8oG9EB71iqaMSNn81OnZATq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9G/SF5ozlGNLKNPC3krYkGrK0KZTsiF4iy8vk+Z51busevcXldpNHkcRjuAYTsGDK6jBHdShAQwG8Ayv8OZI58V5dz7mrQUnnzmEP3A+fwC8h41x</latexit>

1/s
<latexit sha1_base64="ZzcAa+fHMW9bNzjQABFAFK07Fi4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4qkkR9Vj04rGCaQttLJvtpF262YTdjVBKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfzsrq2vrGZmGruL2zu7dfOjhs6CRTDH2WiES1QqpRcIm+4UZgK1VI41BgMxzeTv3mEyrNE/lgRikGMe1LHnFGjZV871w/VrulsltxZyDLxMtJGXLUu6WvTi9hWYzSMEG1bntuaoIxVYYzgZNiJ9OYUjakfWxbKmmMOhjPjp2QU6v0SJQoW9KQmfp7YkxjrUdxaDtjagZ60ZuK/3ntzETXwZjLNDMo2XxRlAliEjL9nPS4QmbEyBLKFLe3EjagijJj8ynaELzFl5dJo1rxLive/UW5dpPHUYBjOIEz8OAKanAHdfCBAYdneIU3RzovzrvzMW9dcfKZI/gD5/MH4qyOFQ==</latexit>

1/s2
<latexit sha1_base64="pLmqFTm+52+mWpnCQ5YXuZQ/aC8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU01U1GPRi8cKpi20sWy203bpZhN2N0IJ/Q1ePCji1R/kzX/jts1Bqw8GHu/NMDMvTATXxnW/nMLS8srqWnG9tLG5tb1T3t1r6DhVDH0Wi1i1QqpRcIm+4UZgK1FIo1BgMxzdTP3mIyrNY3lvxgkGER1I3ueMGiv53ol+OOuWK27VnYH8JV5OKpCj3i1/dnoxSyOUhgmqddtzExNkVBnOBE5KnVRjQtmIDrBtqaQR6iCbHTshR1bpkX6sbElDZurPiYxGWo+j0HZG1Az1ojcV//PaqelfBRmXSWpQsvmifiqIicn0c9LjCpkRY0soU9zeStiQKsqMzadkQ/AWX/5LGqdV76Lq3Z1Xatd5HEU4gEM4Bg8uoQa3UAcfGHB4ghd4daTz7Lw57/PWgpPP7MMvOB/f5DCOFg==</latexit>

1/s3

<latexit sha1_base64="RZQtKCDdy1hmjclKwNN9kFmiVA0=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbRU9mVop6k6MVjBfsB7VKyabaNm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMCxLOtHHdb6ewsrq2vlHcLG1t7+zulfcPWlqmitAmkVyqToA15UzQpmGG006iKI4DTttBdDv1209UaSbFgxkn1I/xULCQEWys1IrQNYpO++WKW3VnQMvEy0kFcjT65a/eQJI0psIQjrXuem5i/Awrwwink1Iv1TTBJMJD2rVU4JhqP5tdO0EnVhmgUCpbwqCZ+nsiw7HW4ziwnTE2I73oTcX/vG5qwis/YyJJDRVkvihMOTISTV9HA6YoMXxsCSaK2VsRGWGFibEBlWwI3uLLy6R1XvUuqt59rVK/yeMowhEcwxl4cAl1uIMGNIHAIzzDK7w50nlx3p2PeWvByWcO4Q+czx8tbo43</latexit>

k > k0

<latexit sha1_base64="Az7jo6nqXcRzFYaD8a9VFMWpywk=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNoFe4kqIVF0MYygvmA5Ah7m71kvb3dY3dPCEf+g42FIrb+Hzv/jZvkCk18MPB4b4aZeUHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvLVBHaJJJL1QmwppwJ2jTMcNpJFMVxwGk7iG6nfvuJKs2keDDjhPoxHgoWMoKNlVoRukbRab9ccavuDGiZeDmpQI5Gv/zVG0iSxlQYwrHWXc9NjJ9hZRjhdFLqpZommER4SLuWChxT7WezayfoxCoDFEplSxg0U39PZDjWehwHtjPGZqQXvan4n9dNTXjlZ0wkqaGCzBeFKUdGounraMAUJYaPLcFEMXsrIiOsMDE2oJINwVt8eZm0zqveRdW7r1XqN3kcRTiCYzgDDy6hDnfQgCYQeIRneIU3RzovzrvzMW8tOPnMIfyB8/kDKmCONQ==</latexit>

k < k0

<latexit sha1_base64="JJI/zcQTqceq+ck1MDQAc/2WdcY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbRU9mVol6EohePFewHtEvJptk2bjZZkqxQlv4HLx4U8er/8ea/MW33oK0PBh7vzTAzL0g408Z1v53Cyura+kZxs7S1vbO7V94/aGmZKkKbRHKpOgHWlDNBm4YZTjuJojgOOG0H0e3Ubz9RpZkUD2acUD/GQ8FCRrCxUitC1yg67ZcrbtWdAS0TLycVyNHol796A0nSmApDONa667mJ8TOsDCOcTkq9VNMEkwgPaddSgWOq/Wx27QSdWGWAQqlsCYNm6u+JDMdaj+PAdsbYjPSiNxX/87qpCa/8jIkkNVSQ+aIw5chINH0dDZiixPCxJZgoZm9FZIQVJsYGVLIheIsvL5PWedW7qHr3tUr9Jo+jCEdwDGfgwSXU4Q4a0AQCj/AMr/DmSOfFeXc+5q0FJ585hD9wPn8AK+eONg==</latexit>

k = k0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0
<latexit sha1_base64="UyOwiy6/yuvViHZTFwAhrcazMuo=">AAACEnicbZDJSgNBEIZ74hbjFvXopTGIegkzIuox6MVjBLNAJoSaTk/SpGehu0YJwzyDF1/FiwdFvHry5tvYWQRN/KHh468qquv3Yik02vaXlVtYXFpeya8W1tY3NreK2zt1HSWK8RqLZKSaHmguRchrKFDyZqw4BJ7kDW9wNao37rjSIgpvcRjzdgC9UPiCARqrUzx2lej1EZSK7qmLvgKWuiDjPnQG2Q+lg8Ms6xRLdtkei86DM4USmaraKX663YglAQ+RSdC65dgxtlNQKJjkWcFNNI+BDaDHWwZDCLhup+OTMnpgnC71I2VeiHTs/p5IIdB6GHimMwDs69nayPyv1krQv2inIowT5CGbLPITSTGio3xoVyjOUA4NAFPC/JWyPphY0KRYMCE4syfPQ/2k7JyVnZvTUuVyGkee7JF9ckQcck4q5JpUSY0w8kCeyAt5tR6tZ+vNep+05qzpzC75I+vjG+qGnuM=</latexit>

! ↵k
↵k0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0
<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0 <latexit sha1_base64="mazb0970JojN35Q8uf+F2WEfF3o=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUREPRa9eKxgP6ANZbPdtGs3u2F3IoTQ/+DFgyJe/T/e/Ddu2xy09cHA470ZZuaFieAGPe/bWVldW9/YLG2Vt3d29/YrB4cto1JNWZMqoXQnJIYJLlkTOQrWSTQjcShYOxzfTv32E9OGK/mAWcKCmAwljzglaKVWj8sIs36l6tW8Gdxl4hekCgUa/cpXb6BoGjOJVBBjur6XYJATjZwKNin3UsMSQsdkyLqWShIzE+SzayfuqVUGbqS0LYnuTP09kZPYmCwObWdMcGQWvan4n9dNMboOci6TFJmk80VRKlxU7vR1d8A1oygySwjV3N7q0hHRhKINqGxD8BdfXiat85p/WfPvL6r1myKOEhzDCZyBD1dQhztoQBMoPMIzvMKbo5wX5935mLeuOMXMEfyB8/kDxCePQg==</latexit>1

<latexit sha1_base64="outSK1u4APDTPsM0cWHi7FiGJ0o=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KomIeiz24rGC/cA2lM120y7dbMLuRCyh/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4JRbeq3Hrk2Ilb3OE64H9GBEqFgFK300EX+hJma9Gq9UtmtuDOQZeLlpAw56r3SV7cfszTiCpmkxnQ8N0E/oxoFk3xS7KaGJ5SN6IB3LFU04sbPZhdPyKlV+iSMtS2FZKb+nshoZMw4CmxnRHFoFr2p+J/XSTG89jOhkhS5YvNFYSoJxmT6PukLzRnKsSWUaWFvJWxINWVoQyraELzFl5dJ87ziXVa8u4ty9SaPowDHcAJn4MEVVOEW6tAABgqe4RXeHOO8OO/Ox7x1xclnjuAPnM8f4GyRDQ==</latexit>nC
<latexit sha1_base64="l9yZhi4EFkgrrt1ORlYy+R3Qlhw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSIIQklE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3dRvPaHSPJYPZpygH9GB5CFn1Fipft4rld2KOwNZJl5OypCj1it9dfsxSyOUhgmqdcdzE+NnVBnOBE6K3VRjQtmIDrBjqaQRaj+bHTohp1bpkzBWtqQhM/X3REYjrcdRYDsjaoZ60ZuK/3md1IQ3fsZlkhqUbL4oTAUxMZl+TfpcITNibAllittbCRtSRZmx2RRtCN7iy8ukeVHxripe/bJcvc3jKMAxnMAZeHANVbiHGjSAAcIzvMKb8+i8OO/Ox7x1xclnjuAPnM8fc32MtQ==</latexit>

+
<latexit sha1_base64="yST1Kt2kQqq3v9fq16XgST9PaVM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KomIeiz24rGC/cA2lM1m2y7dbMLuRCyh/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4JRbeq3Hrk2Ilb3OE64H9GBEn3BKFrpoYv8CbNw0qv1SmW34s5AlomXkzLkqPdKX90wZmnEFTJJjel4boJ+RjUKJvmk2E0NTygb0QHvWKpoxI2fzS6ekFOrhKQfa1sKyUz9PZHRyJhxFNjOiOLQLHpT8T+vk2L/2s+ESlLkis0X9VNJMCbT90koNGcox5ZQpoW9lbAh1ZShDaloQ/AWX14mzfOKd1nx7i7K1Zs8jgIcwwmcgQdXUIVbqEMDGCh4hld4c4zz4rw7H/PWFSefOYI/cD5/ANEmkQM=</latexit>

dC

<latexit sha1_base64="yST1Kt2kQqq3v9fq16XgST9PaVM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KomIeiz24rGC/cA2lM1m2y7dbMLuRCyh/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4JRbeq3Hrk2Ilb3OE64H9GBEn3BKFrpoYv8CbNw0qv1SmW34s5AlomXkzLkqPdKX90wZmnEFTJJjel4boJ+RjUKJvmk2E0NTygb0QHvWKpoxI2fzS6ekFOrhKQfa1sKyUz9PZHRyJhxFNjOiOLQLHpT8T+vk2L/2s+ESlLkis0X9VNJMCbT90koNGcox5ZQpoW9lbAh1ZShDaloQ/AWX14mzfOKd1nx7i7K1Zs8jgIcwwmcgQdXUIVbqEMDGCh4hld4c4zz4rw7H/PWFSefOYI/cD5/ANEmkQM=</latexit>

dC
<latexit sha1_base64="LaFieUIDPmOJNL+/NKEALMwRoNU=">AAACGXicbVDLSgMxFM34rPU16tJNsAgVocwUUZdFNy4r2Ad06pBJb6ehmcyQZIRa+htu/BU3LhRxqSv/xkxbRFsPBE7OOZfkniDhTGnH+bIWFpeWV1Zza/n1jc2tbXtnt67iVFKo0ZjHshkQBZwJqGmmOTQTCSQKODSC/mXmN+5AKhaLGz1IoB2RULAuo0QbybcdL2BhUd2W8TEue/egCfbiCELiC6yM9nMziSx65NsFp+SMgeeJOyUFNEXVtz+8TkzTCISmnCjVcp1Et4dEakY5jPJeqiAhtE9CaBkqSASqPRxvNsKHRungbizNERqP1d8TQxIpNYgCk4yI7qlZLxP/81qp7p63h0wkqQZBJw91U451jLOacIdJoJoPDCFUMvNXTHtEEqpNmXlTgju78jypl0vuacm9PilULqZ15NA+OkBF5KIzVEFXqIpqiKIH9IRe0Kv1aD1bb9b7JLpgTWf20B9Yn99Lv54A</latexit>�
s2 + 2⇣!ns+ !2

n

�

<latexit sha1_base64="LaFieUIDPmOJNL+/NKEALMwRoNU=">AAACGXicbVDLSgMxFM34rPU16tJNsAgVocwUUZdFNy4r2Ad06pBJb6ehmcyQZIRa+htu/BU3LhRxqSv/xkxbRFsPBE7OOZfkniDhTGnH+bIWFpeWV1Zza/n1jc2tbXtnt67iVFKo0ZjHshkQBZwJqGmmOTQTCSQKODSC/mXmN+5AKhaLGz1IoB2RULAuo0QbybcdL2BhUd2W8TEue/egCfbiCELiC6yM9nMziSx65NsFp+SMgeeJOyUFNEXVtz+8TkzTCISmnCjVcp1Et4dEakY5jPJeqiAhtE9CaBkqSASqPRxvNsKHRungbizNERqP1d8TQxIpNYgCk4yI7qlZLxP/81qp7p63h0wkqQZBJw91U451jLOacIdJoJoPDCFUMvNXTHtEEqpNmXlTgju78jypl0vuacm9PilULqZ15NA+OkBF5KIzVEFXqIpqiKIH9IRe0Kv1aD1bb9b7JLpgTWf20B9Yn99Lv54A</latexit>�
s2 + 2⇣!ns+ !2

n

�

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

 disturbance…

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1
<latexit sha1_base64="vsDpfYbw0s5cDF7qjMYBdSqobT4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU0P1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5oVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTcmG4C2/vEpaF1Xvquo1Liu12zyOIpzAKZyDB9dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/gfP4A4J2M/Q==</latexit>s

<latexit sha1_base64="wnrovYvfBA0Bb4qwbUUTyk9R3Oo=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4sSQi6kUoevFYwX5AG8pmO22XbjZxdyOE0D/hxYMiXv073vw3btsctPXBwOO9GWbmBbHg2rjut7O0vLK6tl7YKG5ube/slvb2GzpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3U785hMqzSP5YNIY/ZAOJO9zRo2VWkiuiTpNSbdUdivuFGSReDkpQ45at/TV6UUsCVEaJqjWbc+NjZ9RZTgTOC52Eo0xZSM6wLalkoao/Wx675gcW6VH+pGyJQ2Zqr8nMhpqnYaB7QypGep5byL+57UT07/yMy7jxKBks0X9RBATkcnzpMcVMiNSSyhT3N5K2JAqyoyNqGhD8OZfXiSNs4p3UfHuz8vVmzyOAhzCEZyAB5dQhTuoQR0YCHiGV3hzHp0X5935mLUuOfnMAfyB8/kDa7iO6g==</latexit>e = r � y
<latexit sha1_base64="WUbhcoyqwCCBTRCf1kQMZtjrZh4="></latexit>

e = r � y = (I +GC)�1

| {z }
S

r + (I +GC)�1GC| {z }
T

n� (I +GC)�1

| {z }
S

d

<latexit sha1_base64="UYt3Pod39ngMoNbvqfxt6cqqjBg="></latexit>

y = (I +GC)�1GC| {z }
T

(r � n) + (I +GC)�1

| {z }
S

dOutput

Error

1. Disturbance  
rejection

2. Stability
CONDITION 2:

 stable
<latexit sha1_base64="PlDHbl08KXXNOHHiX9kDRLWJJGo=">AAACFnicbZDLSgMxFIYzXmu9jbp0EyyCIJYZEXVZ7EKXFewF2qFk0kwbmskMyRmxDH0KN76KGxeKuBV3vo1pO3hp/SHw5T/nkJzfjwXX4Dif1tz8wuLScm4lv7q2vrFpb23XdJQoyqo0EpFq+EQzwSWrAgfBGrFiJPQFq/v98qhev2VK80jewCBmXki6kgecEjBW2z5qAbuDtDNsX+JvLOPD7CJ/fIPltl1wis5YeBbcDAooU6Vtf7Q6EU1CJoEKonXTdWLwUqKAU8GG+VaiWUxon3RZ06AkIdNeOl5riPeN08FBpMyRgMfu74mUhFoPQt90hgR6ero2Mv+rNRMIzr2UyzgBJunkoSARGCI8ygh3uGIUxMAAoYqbv2LaI4pQMEnmTQju9MqzUDsuuqdF9/qkULrI4sihXbSHDpCLzlAJXaEKqiKK7tEjekYv1oP1ZL1ab5PWOSub2UF/ZL1/AbTkn7Y=</latexit>

dGdC + nGnC

<latexit sha1_base64="yST1Kt2kQqq3v9fq16XgST9PaVM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KomIeiz24rGC/cA2lM1m2y7dbMLuRCyh/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4JRbeq3Hrk2Ilb3OE64H9GBEn3BKFrpoYv8CbNw0qv1SmW34s5AlomXkzLkqPdKX90wZmnEFTJJjel4boJ+RjUKJvmk2E0NTygb0QHvWKpoxI2fzS6ekFOrhKQfa1sKyUz9PZHRyJhxFNjOiOLQLHpT8T+vk2L/2s+ESlLkis0X9VNJMCbT90koNGcox5ZQpoW9lbAh1ZShDaloQ/AWX14mzfOKd1nx7i7K1Zs8jgIcwwmcgQdXUIVbqEMDGCh4hld4c4zz4rw7H/PWFSefOYI/cD5/ANEmkQM=</latexit>

dC
<latexit sha1_base64="xtj0RzpyN4ZGPRX5Iw9VS+2qUj8=">AAAB83icbVBNS8NAEN3Ur1q/qh69BIvgqSQi6rHoxWMFWwtNKJvNpF262YTdiVhC/4YXD4p49c9489+4aXPQ1gcDj/dmmJkXpIJrdJxvq7Kyura+Ud2sbW3v7O7V9w+6OskUgw5LRKJ6AdUguIQOchTQSxXQOBDwEIxvCv/hEZTmibzHSQp+TIeSR5xRNJLnITxhHk4HRdUbTtOZwV4mbkkapER7UP/ywoRlMUhkgmrdd50U/Zwq5EzAtOZlGlLKxnQIfUMljUH7+ezmqX1ilNCOEmVKoj1Tf0/kNNZ6EgemM6Y40oteIf7n9TOMrvycyzRDkGy+KMqEjYldBGCHXAFDMTGEMsXNrTYbUUUZmphqJgR38eVl0j1ruhdN9+680bou46iSI3JMTolLLkmL3JI26RBGUvJMXsmblVkv1rv1MW+tWOXMIfkD6/MHziiSMA==</latexit>

dd

CONDITION 1:

 degree  degree
<latexit sha1_base64="V7tV9kMdVoL2Xk8dxfim4Ee4og4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0s4m7G6GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPT6g0T+S9GacYxHQgecQZNVbyuwN8JL1qza27M5Bl4hWkBgWavepXt5+wLEZpmKBadzw3NUFOleFM4KTSzTSmlI3oADuWShqjDvLZsRNyYpU+iRJlSxoyU39P5DTWehyHtjOmZqgXvan4n9fJTHQV5FymmUHJ5ouiTBCTkOnnpM8VMiPGllCmuL2VsCFVlBmbT8WG4C2+vExaZ3Xvou7dndca10UcZTiCYzgFDy6hAbfQBB8YcHiGV3hzpPPivDsf89aSU8wcwh84nz9mXo5r</latexit>�

<latexit sha1_base64="Nl7iztFtr0Zl3lI79Q/pDtzgo8U=">AAACI3icbVDLSgMxFM3UV62vqks3wSJUhDJTREUQii50WcE+oFNLJr3ThmYyQ5IR6tB/ceOvuHGhFDcu/BfTB6KtBwIn55xLco8Xcaa0bX9aqYXFpeWV9GpmbX1jcyu7vVNVYSwpVGjIQ1n3iALOBFQ00xzqkQQSeBxqXu9q5NceQCoWijvdj6AZkI5gPqNEG6mVPb/Oq0N8gTOuLwlNnEGC1X0RH+Gi+wiaYDcMoENaAiuj/dxMAg9a2ZxdsMfA88SZkhyaotzKDt12SOMAhKacKNVw7Eg3EyI1oxwGGTdWEBHaIx1oGCpIAKqZjHcc4AOjtLEfSnOExmP190RCAqX6gWeSAdFdNeuNxP+8Rqz9s2bCRBRrEHTykB9zrEM8Kgy3mQSqed8QQiUzf8W0S0xZ2tSaMSU4syvPk2qx4JwUnNvjXOlyWkca7aF9lEcOOkUldIPKqIIoekIv6A29W8/WqzW0PibRlDWd2UV/YH19AxB0oOI=</latexit>

G(s) =
1

s2 + 2⇣!ns+ !2
n

Plant:

<latexit sha1_base64="bfwQ+GqvWxLtgRB0ckTlr479UWo=">AAACEHicbZC7SgNBFIZn4y3GW9TSZjCIsQm7ImojBNNYRjAXyIYwO5lNhszOLjNnxbDsI9j4KjYWitha2vk2TpItNPHAwMf/n8OZ83uR4Bps+9vKLS2vrK7l1wsbm1vbO8XdvaYOY0VZg4YiVG2PaCa4ZA3gIFg7UowEnmAtb1Sb+K17pjQP5R2MI9YNyEByn1MCRuoVj2tlfYKvsOsrQhMX2AMkMu3V0oz7EzZ+r1iyK/a08CI4GZRQVvVe8cvthzQOmAQqiNYdx46gmxAFnAqWFtxYs4jQERmwjkFJAqa7yfSgFB8ZpY/9UJknAU/V3xMJCbQeB57pDAgM9bw3Ef/zOjH4l92EyygGJulskR8LDCGepIP7XDEKYmyAUMXNXzEdEhMNmAwLJgRn/uRFaJ5WnPOKc3tWql5nceTRATpEZeSgC1RFN6iOGoiiR/SMXtGb9WS9WO/Wx6w1Z2Uz++hPWZ8/tMqcaA==</latexit>

C(s) =
nC
dC

=

<latexit sha1_base64="9pZD9DOCO7rPR89Z0OuSi0P7at0=">AAACEHicbZC7SgNBFIZnvcZ4i1raDAYxNmFXRG2EoEUsI5gLZEOYncwmQ2Znl5mzYljyCDa+io2FIraWdr6Ns8kWmnhg4OP/z+HM+b1IcA22/W0tLC4tr6zm1vLrG5tb24Wd3YYOY0VZnYYiVC2PaCa4ZHXgIFgrUowEnmBNb3id+s17pjQP5R2MItYJSF9yn1MCRuoWjqolfYwvsesrQhMX2AMkctytjjPupWz8bqFol+1J4XlwMiiirGrdwpfbC2kcMAlUEK3bjh1BJyEKOBVsnHdjzSJCh6TP2gYlCZjuJJODxvjQKD3sh8o8CXii/p5ISKD1KPBMZ0BgoGe9VPzPa8fgX3QSLqMYmKTTRX4sMIQ4TQf3uGIUxMgAoYqbv2I6ICYaMBnmTQjO7Mnz0DgpO2dl5/a0WLnK4sihfXSASshB56iCblAN1RFFj+gZvaI368l6sd6tj2nrgpXN7KE/ZX3+AMfinHQ=</latexit>

G(s) =
nG
dG

=

Controller:

<latexit sha1_base64="/elq0QcVg/V2j9dgvqyuTKU5QGw=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXJVERF0W3bisYB/QhDCZTtqh8wgzE6XELvwVNy4UcetvuPNvnLZZaOuBC4dz7uXee+KUUW0879spLS2vrK6V1ysbm1vbO+7uXkvLTGHSxJJJ1YmRJowK0jTUMNJJFUE8ZqQdD68nfvueKE2luDOjlIQc9QVNKEbGSpF7EDDKo1zDQNH+wCCl5AP0xpFb9WreFHCR+AWpggKNyP0KehJnnAiDGdK663upCXOkDMWMjCtBpkmK8BD1SddSgTjRYT69fwyPrdKDiVS2hIFT9fdEjrjWIx7bTo7MQM97E/E/r5uZ5DLMqUgzQwSeLUoyBo2EkzBgjyqCDRtZgrCi9laIB0ghbGxkFRuCP//yImmd1vzzmn97Vq1fFXGUwSE4AifABxegDm5AAzQBBo/gGbyCN+fJeXHenY9Za8kpZvbBHzifP+x7lgo=</latexit>

lim
s!0

oscillator…

disturbance 
rejection…

 stability…
<latexit sha1_base64="H0QLWuVndqsJTYB13JTEgkR4PLg=">AAAB9HicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9SIEc/EYwTwgWcLspJMMmZ1dZ3qDYcl3ePGgiFc/xpt/4yTZgyYWNBRV3XR3BbEUBl3321lZXVvf2Mxt5bd3dvf2CweHdRMlmkONRzLSzYAZkEJBDQVKaMYaWBhIaATDytRvjEAbEakHHMfgh6yvRE9whlby2whPmKpJp0JvaKdQdEvuDHSZeBkpkgzVTuGr3Y14EoJCLpkxLc+N0U+ZRsElTPLtxEDM+JD1oWWpYiEYP50dPaGnVunSXqRtKaQz9fdEykJjxmFgO0OGA7PoTcX/vFaCvWs/FSpOEBSfL+olkmJEpwnQrtDAUY4tYVwLeyvlA6YZR5tT3obgLb68TOrnJe+y5N1fFMu3WRw5ckxOyBnxyBUpkztSJTXCySN5Jq/kzRk5L8678zFvXXGymSPyB87nDxnekag=</latexit>nC =

<latexit sha1_base64="yxRtSfB7WvBu4CwLgBZJrEWx9Cw=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9SIEc/EYwTwgWcLs7GwyZPbhTG8wLPkOLx4U8erHePNvnCR70MSChqKqm+4uL5FCo21/Wyura+sbm4Wt4vbO7t5+6eCwqeNUMd5gsYxV26OaSxHxBgqUvJ0oTkNP8pY3rE391ogrLeLoAccJd0Paj0QgGEUjuV3kT5j5k16N3JBeqWxX7BnIMnFyUoYc9V7pq+vHLA15hExSrTuOnaCbUYWCST4pdlPNE8qGtM87hkY05NrNZkdPyKlRfBLEylSEZKb+nshoqPU49ExnSHGgF72p+J/XSTG4djMRJSnyiM0XBakkGJNpAsQXijOUY0MoU8LcStiAKsrQ5FQ0ITiLLy+T5nnFuaw49xfl6m0eRwGO4QTOwIErqMId1KEBDB7hGV7hzRpZL9a79TFvXbHymSP4A+vzBwp6kZ4=</latexit>

dC =
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<latexit sha1_base64="XANJ/xCNU5B47CSr42JJTQ6YAkI=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY9KDHCvYD2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPpppTH2BR5KFjGCTSXdVfT4oV9yaOwdaJV5OKpCjOSh/9YcRSQSVhnCsdc9zY+OnWBlGOJ2V+ommMSYTPKI9SyUWVPvp/NYZOrPKEIWRsiUNmqu/J1IstJ6KwHYKbMZ62cvE/7xeYsJrP2UyTgyVZLEoTDgyEcoeR0OmKDF8agkmitlbERljhYmx8ZRsCN7yy6ukfVHzLmveQ73SuMnjKMIJnEIVPLiCBtxDE1pAYAzP8ApvjnBenHfnY9FacPKZY/gD5/MHN2WNsw==</latexit>

G(s)
<latexit sha1_base64="9QyqbZlsOFamTwyHLTLpLgBOwPg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY7MVjBfsB7VKyabYNTbJLkhXK0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G02bmd5+o0iySj2YWU1/gsWQhI9hkUrOqL4fliltzF0DrxMtJBXK0huWvwSgiiaDSEI617ntubPwUK8MIp/PSINE0xmSKx7RvqcSCaj9d3DpHF1YZoTBStqRBC/X3RIqF1jMR2E6BzUSvepn4n9dPTHjrp0zGiaGSLBeFCUcmQtnjaMQUJYbPLMFEMXsrIhOsMDE2npINwVt9eZ10rmredc17qFcad3kcRTiDc6iCBzfQgHtoQRsITOAZXuHNEc6L8+58LFsLTj5zCn/gfP4AMUmNrw==</latexit>

C(s)

<latexit sha1_base64="Kf9mXI33HZBwgZP3GwzBDcRuRwY=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFC6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C73u09UaRbJR5PG1Bd4LFnICDa5lNb1+bBacxvuHGiVeAWpQYHWsPo1GEUkEVQawrHWfc+NjZ9hZRjhdFYZJJrGmEzxmPYtlVhQ7WfzW2fozCojFEbKljRorv6eyLDQOhWB7RTYTPSyl4v/ef3EhDd+xmScGCrJYlGYcGQilD+ORkxRYnhqCSaK2VsRmWCFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHABJ7hFd4c4bw4787HorXkFDPH8AfO5w+Dw43l</latexit>

y(s)

<latexit sha1_base64="bPGUI7uTOwawc40lrKHHT4O49FM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbNqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo5TRWibxDxWvQBrypmkbcMMp71EUSwCTrvB5C73u09UaRbLRzNNqC/wSLKIEWxyKazr82G15jbcOdAq8QpSgwKtYfVrEMYkFVQawrHWfc9NjJ9hZRjhdFYZpJommEzwiPYtlVhQ7WfzW2fozCohimJlSxo0V39PZFhoPRWB7RTYjPWyl4v/ef3URDd+xmSSGirJYlGUcmRilD+OQqYoMXxqCSaK2VsRGWOFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHAGJ7hFd4c4bw4787HorXkFDPH8AfO5w9jsI3Q</latexit>

d(s)

<latexit sha1_base64="KTcTtUnmZcm/a2cj2dg6AHoG/wY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4sSQi6rHoxWML9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxUP++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasIbP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSvKh4VxWvflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPdoWMtw==</latexit>�

<latexit sha1_base64="o1aIZT27tCW4nd0bTkFWvq6VF04=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZTtqlu0nY3Qil9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBY+wabgR2EkUUhkIbAfju8xvP6HSPI4ezSRBX9JhxEPOqMkkrOrzfrni1tw5yCrxclKBHI1++as3iFkqMTJMUK27npsYf0qV4UzgrNRLNSaUjekQu5ZGVKL2p/NbZ+TMKgMSxspWZMhc/T0xpVLriQxsp6RmpJe9TPzP66YmvPGnPEpSgxFbLApTQUxMssfJgCtkRkwsoUxxeythI6ooMzaekg3BW355lbQuat5VzXu4rNRv8ziKcAKnUAUPrqEO99CAJjAYwTO8wpsjnRfn3flYtBacfOYY/sD5/AFlN43R</latexit>

e(s)
<latexit sha1_base64="OJtlB+ycfgHnWjCz9eBJgG7+VxQ=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwyKanr82G15jbcHGiVeAWpQYHWsPo1GEUkEVQawrHWfc+NjZ9iZRjhdF4ZJJrGmEzxmPYtlVhQ7af5rXN0ZpURCiNlSxqUq78nUiy0nonAdgpsJnrZy8T/vH5iwhs/ZTJODJVksShMODIRyh5HI6YoMXxmCSaK2VsRmWCFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHABJ7hFd4c4bw4787HorXkFDPH8AfO5w99p43h</latexit>

u(s)
<latexit sha1_base64="/kEOhEpO5xRMVaqaWI6VVUflB6U=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwySdX1+bBacxtuDrRKvILUoEBrWP0ajCKSCCoN4VjrvufGxk+xMoxwOq8MEk1jTKZ4TPuWSiyo9tP81jk6s8oIhZGyJQ3K1d8TKRZaz0RgOwU2E73sZeJ/Xj8x4Y2fMhknhkqyWBQmHJkIZY+jEVOUGD6zBBPF7K2ITLDCxNh4KjYEb/nlVdK5aHhXDe/hsta8LeIowwmcQh08uIYm3EML2kBgAs/wCm+OcF6cd+dj0Vpyiplj+APn8wd5Eo3e</latexit>

r(s)

<latexit sha1_base64="do7WY/vNWpTt5pzK60ma8NppWmo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwySdb1+bBacxtuDrRKvILUoEBrWP0ajCKSCCoN4VjrvufGxk+xMoxwOq8MEk1jTKZ4TPuWSiyo9tP81jk6s8oIhZGyJQ3K1d8TKRZaz0RgOwU2E73sZeJ/Xj8x4Y2fMhknhkqyWBQmHJkIZY+jEVOUGD6zBBPF7K2ITLDCxNh4KjYEb/nlVdK5aHhXDe/hsta8LeIowwmcQh08uIYm3EML2kBgAs/wCm+OcF6cd+dj0Vpyiplj+APn8wdy9o3a</latexit>

n(s)
<latexit sha1_base64="zSqv6Nf+TXilv7yzy+d4jEgEidA=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDAYhacKuiNoIwRRaWEQwD0iWMDuZTcbM7Cwzs0JY0tj4KzYWitj6D3b+jZNkQU08cOFwzr3ce48fMaq043xZmYXFpeWV7GpubX1jc8ve3qkrEUtMalgwIZs+UoTRkNQ01Yw0I0kQ9xlp+IPK2G/cE6moCG/1MCIeR72QBhQjbaSOvX9duINtwUkPFeE5LFxWij9Cx847JWcCOE/clORBimrH/mx3BY45CTVmSKmW60TaS5DUFDMyyrVjRSKEB6hHWoaGiBPlJZMvRvDQKF0YCGkq1HCi/p5IEFdqyH3TyZHuq1lvLP7ntWIdnHkJDaNYkxBPFwUxg1rAcSSwSyXBmg0NQVhScyvEfSQR1ia4nAnBnX15ntSPSu5Jyb05zpcv0jiyYA8cgAJwwSkogytQBTWAwQN4Ai/g1Xq0nq03633amrHSmV3wB9bHN1Zale0=</latexit>

L(j!) = (GC)(j!)

-1

<latexit sha1_base64="gOhfs16H5HsTlNvhUl/QEHoLivY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYhA8hV0R9Rj04jGCeUCyhNlJbzJmHsvMrBBC/sGLB0W8+j/e/BsnyR40saChqOqmuytOOTM2CL69ldW19Y3NwlZxe2d3b790cNgwKtMU61RxpVsxMciZxLpllmMr1UhEzLEZD2+nfvMJtWFKPthRipEgfckSRol1UqOjBPZJt1QOKsEM/jIJc1KGHLVu6avTUzQTKC3lxJh2GKQ2GhNtGeU4KXYygymhQ9LHtqOSCDTReHbtxD91Ss9PlHYlrT9Tf0+MiTBmJGLXKYgdmEVvKv7ntTObXEdjJtPMoqTzRUnGfav86et+j2mklo8cIVQzd6tPB0QTal1ARRdCuPjyMmmcV8LLSnh/Ua7e5HEU4BhO4AxCuIIq3EEN6kDhEZ7hFd485b14797HvHXFy2eO4A+8zx+SKY8h</latexit>!
<latexit sha1_base64="1vR6UjuQPRJ8qb7fMANHxTb3tgo=">AAAB83icbVBNSwMxEM3Wr1q/qh69BItQL2VXRD0WvXisaD+gu5RsOtvGJpslyQql7d/w4kERr/4Zb/4b03YP2vpg4PHeDDPzwoQzbVz328mtrK6tb+Q3C1vbO7t7xf2DhpapolCnkkvVCokGzmKoG2Y4tBIFRIQcmuHgZuo3n0BpJuMHM0wgEKQXs4hRYqzkj+/Lj74U0COn406x5FbcGfAy8TJSQhlqneKX35U0FRAbyonWbc9NTDAiyjDKYVLwUw0JoQPSg7alMRGgg9Hs5gk+sUoXR1LZig2eqb8nRkRoPRSh7RTE9PWiNxX/89qpia6CEYuT1EBM54uilGMj8TQA3GUKqOFDSwhVzN6KaZ8oQo2NqWBD8BZfXiaNs4p3UfHuzkvV6yyOPDpCx6iMPHSJqugW1VAdUZSgZ/SK3pzUeXHenY95a87JZg7RHzifP5NskWM=</latexit>

|S(j!)| <latexit sha1_base64="nj3XqTzprASFsxfegmr0WWJLFo4=">AAAB83icbVDLSgNBEJyNrxhfUY9eFoMQL2FXRD0GvXiMkBdklzA76U3GzGOZmRVCkt/w4kERr/6MN//GSbIHTSxoKKq66e6KEka18bxvJ7e2vrG5ld8u7Ozu7R8UD4+aWqaKQINIJlU7whoYFdAw1DBoJwowjxi0ouHdzG89gdJUiroZJRBy3Bc0pgQbKwWTevkxkBz6+HzSLZa8ijeHu0r8jJRQhlq3+BX0JEk5CEMY1rrje4kJx1gZShhMC0GqIcFkiPvQsVRgDjocz2+eumdW6bmxVLaEcefq74kx5lqPeGQ7OTYDvezNxP+8Tmrim3BMRZIaEGSxKE6Za6Q7C8DtUQXEsJElmChqb3XJACtMjI2pYEPwl19eJc2Lin9V8R8uS9XbLI48OkGnqIx8dI2q6B7VUAMRlKBn9IrenNR5cd6dj0VrzslmjtEfOJ8/lPqRZA==</latexit>

|T (j!)|

Bandwidth

<latexit sha1_base64="CQlPXgoFrM7Xet2OtjAKp+2XZkA=">AAAB8HicbVBNS8NAEJ34WetX1aOXYBE8lUREPZZ68VjBfkgbymazbZfubsLuRCyhv8KLB0W8+nO8+W/ctjlo64OBx3szzMwLE8ENet63s7K6tr6xWdgqbu/s7u2XDg6bJk41ZQ0ai1i3Q2KY4Io1kKNg7UQzIkPBWuHoZuq3Hpk2PFb3OE5YIMlA8T6nBK300EX2hFlUm/RKZa/izeAuEz8nZchR75W+ulFMU8kUUkGM6fhegkFGNHIq2KTYTQ1LCB2RAetYqohkJshmB0/cU6tEbj/WthS6M/X3REakMWMZ2k5JcGgWvan4n9dJsX8dZFwlKTJF54v6qXAxdqffuxHXjKIYW0Ko5vZWlw6JJhRtRkUbgr/48jJpnlf8y4p/d1Gu1vI4CnAMJ3AGPlxBFW6hDg2gIOEZXuHN0c6L8+58zFtXnHzmCP7A+fwBFpuQmQ==</latexit>

dB

disturbance 
rejection


(low frequency)
noise rejection


(high frequency)

<latexit sha1_base64="rbmIEb9PNehThWR/2dXI0CEKNsw=">AAACKXicbVDLSgMxFM34rPVVdekmWIR2U2ZE1I1QFMRlBfuAzlAyaaYNzWSG5I4yDP0dN/6KGwVF3fojpo+FbT0QOJxzLjf3+LHgGmz7y1paXlldW89t5De3tnd2C3v7DR0lirI6jUSkWj7RTHDJ6sBBsFasGAl9wZr+4HrkNx+Y0jyS95DGzAtJT/KAUwJG6hSqruBhJwPsKt7rA1EqesQulwGkQxyUoIwv8SSiZyL2EGt8U9LlTqFoV+wx8CJxpqSIpqh1Cm9uN6JJyCRQQbRuO3YMXkYUcCrYMO8mmsWEDkiPtQ2VJGTay8aXDvGxUbo4iJR5EvBY/TuRkVDrNPRNMiTQ1/PeSPzPaycQXHgZl3ECTNLJoiARGCI8qg13uWIURGoIoYqbv2LaJ4pQMOXmTQnO/MmLpHFScc4qzt1psXo1rSOHDtERKiEHnaMqukU1VEcUPaEX9I4+rGfr1fq0vifRJWs6c4BmYP38AmM/pgc=</latexit>

lim
t!1

f(t) = lim
s!0

sF (s)FVT: 

Disturbance 
types

<latexit sha1_base64="ywJzHH7oki+MiNHzTkr3XOAEmOg=">AAACDXicbZDLSsNAFIYnXmu9VV26GaxC3ZRERN0IRTcuK9gLNKVMJpN26GQSZk7EEvICbnwVNy4UcevenW/jtM1CW38Y+PjPOZw5vxcLrsG2v62FxaXlldXCWnF9Y3Nru7Sz29RRoihr0EhEqu0RzQSXrAEcBGvHipHQE6zlDa/H9dY9U5pH8g5GMeuGpC95wCkBY/VKh35FH+NL7AaK0NQF9gCpzHp+lrM/5l6pbFftifA8ODmUUa56r/Tl+hFNQiaBCqJ1x7Fj6KZEAaeCZUU30SwmdEj6rGNQkpDpbjq5JsNHxvFxECnzJOCJ+3siJaHWo9AznSGBgZ6tjc3/ap0EgotuymWcAJN0uihIBIYIj6PBPleMghgZIFRx81dMB8TkAibAognBmT15HponVees6tyelmtXeRwFtI8OUAU56BzV0A2qowai6BE9o1f0Zj1ZL9a79TFtXbDymT30R9bnD/oqnDA=</latexit>

d(s) =
nd
dd

<latexit sha1_base64="vsDpfYbw0s5cDF7qjMYBdSqobT4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU0P1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5oVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTcmG4C2/vEpaF1Xvquo1Liu12zyOIpzAKZyDB9dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/gfP4A4J2M/Q==</latexit>s

<latexit sha1_base64="pMmDtUVZhMnMbKgTVCJu5sCQedk=">AAACCnicbZDLSsNAFIYnXmu9RV26GS2Cq5KIqBuh6KIuK9gLNKFMppN26GQSZk7EErp246u4caGIW5/AnW/jtM1CW38Y+PjPOZw5f5AIrsFxvq2FxaXlldXCWnF9Y3Nr297Zbeg4VZTVaSxi1QqIZoJLVgcOgrUSxUgUCNYMBtfjevOeKc1jeQfDhPkR6UkeckrAWB37oIovsRcqQjMP2ANkctSpjnLujrljl5yyMxGeBzeHEspV69hfXjemacQkUEG0brtOAn5GFHAq2KjopZolhA5Ij7UNShIx7WeTU0b4yDhdHMbKPAl44v6eyEik9TAKTGdEoK9na2Pzv1o7hfDCz7hMUmCSTheFqcAQ43EuuMsVoyCGBghV3PwV0z4xuYBJr2hCcGdPnofGSdk9K7u3p6XKVR5HAe2jQ3SMXHSOKugG1VAdUfSIntErerOerBfr3fqYti5Y+cwe+iPr8we9rJr3</latexit>

G =
nG
dG

<latexit sha1_base64="j1wft0CK/Cw+ILl20WjrN4MMhbk=">AAACCnicbZDLSsNAFIYn9VbrLerSzWgRXJVERN0IxW5cVrAXaEuZTCft0MkkzJyIJWTtxldx40IRtz6BO9/GSZuFtv4w8PGfczhzfi8SXIPjfFuFpeWV1bXiemljc2t7x97da+owVpQ1aChC1faIZoJL1gAOgrUjxUjgCdbyxrWs3rpnSvNQ3sEkYr2ADCX3OSVgrL59WMNXuOsrQpMusAdIZNqvpTkPMu7bZafiTIUXwc2hjHLV+/ZXdxDSOGASqCBad1wngl5CFHAqWFrqxppFhI7JkHUMShIw3Uump6T42DgD7IfKPAl46v6eSEig9STwTGdAYKTna5n5X60Tg3/ZS7iMYmCSzhb5scAQ4iwXPOCKURATA4Qqbv6K6YiYXMCkVzIhuPMnL0LztOKeV9zbs3L1Oo+jiA7QETpBLrpAVXSD6qiBKHpEz+gVvVlP1ov1bn3MWgtWPrOP/sj6/AGqxJrr</latexit>

C =
nC
dC

<latexit sha1_base64="MnALy66m5D7hSlqRqr0HHhL8dpI=">AAACLHicbZDLSgMxFIYz9VbrrerSTbAIrsqMiLoRirOoCxcV7AXaUjJppg3NZIbkjFiGeSA3voogLizi1ucwbWdRqwcSPv7/HJLze5HgGmx7YuVWVtfWN/Kbha3tnd294v5BQ4exoqxOQxGqlkc0E1yyOnAQrBUpRgJPsKY3cqd+85EpzUP5AOOIdQMykNznlICRekX3Dl/jqmuujq8ITTrAniCRaa+aZtyf8pLpLphu2iuW7LI9K/wXnAxKKKtar/jW6Yc0DpgEKojWbceOoJsQBZwKlhY6sWYRoSMyYG2DkgRMd5PZsik+MUof+6EyRwKeqYsTCQm0Hgee6QwIDPWyNxX/89ox+FfdhMsoBibp/CE/FhhCPE0O97liFMTYAKGKm79iOiQmFzD5FkwIzvLKf6FxVnYuys79ealyk8WRR0foGJ0iB12iCrpFNVRHFD2jV/SBJtaL9W59Wl/z1pyVzRyiX2V9/wArHamH</latexit>

L = GC =
nG
dG

nC
dC

Loop 
Transfer

…causal
<latexit sha1_base64="G6v+Z6/unswo8aK3i2ZFmhr3IV0=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cTNYBBdSEhF1WexClxXsBdoQJpNJO3RyYeZELLELX8WNC0Xc+hrufBunbRBt/WHg4z/ncM78XiK4Asv6MgoLi0vLK8XV0tr6xuaWub3TVHEqKWvQWMSy7RHFBI9YAzgI1k4kI6EnWMsb1Mb11h2TisfRLQwT5oSkF/GAUwLacs29LrB7yPyRe3WMf7jmmmWrYk2E58HOoYxy1V3zs+vHNA1ZBFQQpTq2lYCTEQmcCjYqdVPFEkIHpMc6GiMSMuVkk/tH+FA7Pg5iqV8EeOL+nshIqNQw9HRnSKCvZmtj879aJ4Xgwsl4lKTAIjpdFKQCQ4zHYWCfS0ZBDDUQKrm+FdM+kYSCjqykQ7BnvzwPzZOKfVaxb07L1cs8jiLaRwfoCNnoHFXRNaqjBqLoAT2hF/RqPBrPxpvxPm0tGPnMLvoj4+MbBn6WGw==</latexit>

dG, dC
<latexit sha1_base64="03VgsEeZLr2d27qAriYkPW64ews=">AAACAHicbZDLSsNAFIYnXmu9RV24cDNYBBdSEhF1WexClxXsBdpQJtNJO3QyCTMnYgnZ+CpuXCji1sdw59s4bYNo6w8DH/85hzPn92PBNTjOl7WwuLS8slpYK65vbG5t2zu7DR0lirI6jUSkWj7RTHDJ6sBBsFasGAl9wZr+sDquN++Z0jySdzCKmReSvuQBpwSM1bX3O8AeIJVZ9/oE/3AVd+2SU3YmwvPg5lBCuWpd+7PTi2gSMglUEK3brhODlxIFnAqWFTuJZjGhQ9JnbYOShEx76eSADB8Zp4eDSJknAU/c3xMpCbUehb7pDAkM9GxtbP5XaycQXHopl3ECTNLpoiARGCI8TgP3uGIUxMgAoYqbv2I6IIpQMJkVTQju7Mnz0Dgtu+dl9/asVLnK4yigA3SIjpGLLlAF3aAaqiOKMvSEXtCr9Wg9W2/W+7R1wcpn9tAfWR/fg9GWWQ==</latexit>nG, nC higher order than…

<latexit sha1_base64="LpC1aCpLS+5qFgFG4BBWv2d1yvY="></latexit>

= lim
s!0

snn + · · ·+ ↵ksk

snd + · · ·+ ↵k0sk0

impulse  step  ramp quad
<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1
<latexit sha1_base64="EZ2msM4NwWSSnJ5VkGGc7mbpaBc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU01E1GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94jjhfkQHSoSCUbTSg3dmeuWKW3VnIMvEy0kFctR75a9uP2ZpxBUySY3peG6CfkY1Cib5pNRNDU8oG9EB71iqaMSNn81OnZATq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9G/SF5ozlGNLKNPC3krYkGrK0KZTsiF4iy8vk+Z51busevcXldpNHkcRjuAYTsGDK6jBHdShAQwG8Ayv8OZI58V5dz7mrQUnnzmEP3A+fwC8h41x</latexit>

1/s
<latexit sha1_base64="ZzcAa+fHMW9bNzjQABFAFK07Fi4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4qkkR9Vj04rGCaQttLJvtpF262YTdjVBKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfzsrq2vrGZmGruL2zu7dfOjhs6CRTDH2WiES1QqpRcIm+4UZgK1VI41BgMxzeTv3mEyrNE/lgRikGMe1LHnFGjZV871w/VrulsltxZyDLxMtJGXLUu6WvTi9hWYzSMEG1bntuaoIxVYYzgZNiJ9OYUjakfWxbKmmMOhjPjp2QU6v0SJQoW9KQmfp7YkxjrUdxaDtjagZ60ZuK/3ntzETXwZjLNDMo2XxRlAliEjL9nPS4QmbEyBLKFLe3EjagijJj8ynaELzFl5dJo1rxLive/UW5dpPHUYBjOIEz8OAKanAHdfCBAYdneIU3RzovzrvzMW9dcfKZI/gD5/MH4qyOFQ==</latexit>

1/s2
<latexit sha1_base64="pLmqFTm+52+mWpnCQ5YXuZQ/aC8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU01U1GPRi8cKpi20sWy203bpZhN2N0IJ/Q1ePCji1R/kzX/jts1Bqw8GHu/NMDMvTATXxnW/nMLS8srqWnG9tLG5tb1T3t1r6DhVDH0Wi1i1QqpRcIm+4UZgK1FIo1BgMxzdTP3mIyrNY3lvxgkGER1I3ueMGiv53ol+OOuWK27VnYH8JV5OKpCj3i1/dnoxSyOUhgmqddtzExNkVBnOBE5KnVRjQtmIDrBtqaQR6iCbHTshR1bpkX6sbElDZurPiYxGWo+j0HZG1Az1ojcV//PaqelfBRmXSWpQsvmifiqIicn0c9LjCpkRY0soU9zeStiQKsqMzadkQ/AWX/5LGqdV76Lq3Z1Xatd5HEU4gEM4Bg8uoQa3UAcfGHB4ghd4daTz7Lw57/PWgpPP7MMvOB/f5DCOFg==</latexit>

1/s3

<latexit sha1_base64="RZQtKCDdy1hmjclKwNN9kFmiVA0=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbRU9mVop6k6MVjBfsB7VKyabaNm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMCxLOtHHdb6ewsrq2vlHcLG1t7+zulfcPWlqmitAmkVyqToA15UzQpmGG006iKI4DTttBdDv1209UaSbFgxkn1I/xULCQEWys1IrQNYpO++WKW3VnQMvEy0kFcjT65a/eQJI0psIQjrXuem5i/Awrwwink1Iv1TTBJMJD2rVU4JhqP5tdO0EnVhmgUCpbwqCZ+nsiw7HW4ziwnTE2I73oTcX/vG5qwis/YyJJDRVkvihMOTISTV9HA6YoMXxsCSaK2VsRGWGFibEBlWwI3uLLy6R1XvUuqt59rVK/yeMowhEcwxl4cAl1uIMGNIHAIzzDK7w50nlx3p2PeWvByWcO4Q+czx8tbo43</latexit>

k > k0

<latexit sha1_base64="Az7jo6nqXcRzFYaD8a9VFMWpywk=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNoFe4kqIVF0MYygvmA5Ah7m71kvb3dY3dPCEf+g42FIrb+Hzv/jZvkCk18MPB4b4aZeUHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvLVBHaJJJL1QmwppwJ2jTMcNpJFMVxwGk7iG6nfvuJKs2keDDjhPoxHgoWMoKNlVoRukbRab9ccavuDGiZeDmpQI5Gv/zVG0iSxlQYwrHWXc9NjJ9hZRjhdFLqpZommER4SLuWChxT7WezayfoxCoDFEplSxg0U39PZDjWehwHtjPGZqQXvan4n9dNTXjlZ0wkqaGCzBeFKUdGounraMAUJYaPLcFEMXsrIiOsMDE2oJINwVt8eZm0zqveRdW7r1XqN3kcRTiCYzgDDy6hDnfQgCYQeIRneIU3RzovzrvzMW8tOPnMIfyB8/kDKmCONQ==</latexit>

k < k0

<latexit sha1_base64="JJI/zcQTqceq+ck1MDQAc/2WdcY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbRU9mVol6EohePFewHtEvJptk2bjZZkqxQlv4HLx4U8er/8ea/MW33oK0PBh7vzTAzL0g408Z1v53Cyura+kZxs7S1vbO7V94/aGmZKkKbRHKpOgHWlDNBm4YZTjuJojgOOG0H0e3Ubz9RpZkUD2acUD/GQ8FCRrCxUitC1yg67ZcrbtWdAS0TLycVyNHol796A0nSmApDONa667mJ8TOsDCOcTkq9VNMEkwgPaddSgWOq/Wx27QSdWGWAQqlsCYNm6u+JDMdaj+PAdsbYjPSiNxX/87qpCa/8jIkkNVSQ+aIw5chINH0dDZiixPCxJZgoZm9FZIQVJsYGVLIheIsvL5PWedW7qHr3tUr9Jo+jCEdwDGfgwSXU4Q4a0AQCj/AMr/DmSOfFeXc+5q0FJ585hD9wPn8AK+eONg==</latexit>

k = k0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0
<latexit sha1_base64="UyOwiy6/yuvViHZTFwAhrcazMuo=">AAACEnicbZDJSgNBEIZ74hbjFvXopTGIegkzIuox6MVjBLNAJoSaTk/SpGehu0YJwzyDF1/FiwdFvHry5tvYWQRN/KHh468qquv3Yik02vaXlVtYXFpeya8W1tY3NreK2zt1HSWK8RqLZKSaHmguRchrKFDyZqw4BJ7kDW9wNao37rjSIgpvcRjzdgC9UPiCARqrUzx2lej1EZSK7qmLvgKWuiDjPnQG2Q+lg8Ms6xRLdtkei86DM4USmaraKX663YglAQ+RSdC65dgxtlNQKJjkWcFNNI+BDaDHWwZDCLhup+OTMnpgnC71I2VeiHTs/p5IIdB6GHimMwDs69nayPyv1krQv2inIowT5CGbLPITSTGio3xoVyjOUA4NAFPC/JWyPphY0KRYMCE4syfPQ/2k7JyVnZvTUuVyGkee7JF9ckQcck4q5JpUSY0w8kCeyAt5tR6tZ+vNep+05qzpzC75I+vjG+qGnuM=</latexit>

! ↵k
↵k0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0
<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0 <latexit sha1_base64="mazb0970JojN35Q8uf+F2WEfF3o=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUREPRa9eKxgP6ANZbPdtGs3u2F3IoTQ/+DFgyJe/T/e/Ddu2xy09cHA470ZZuaFieAGPe/bWVldW9/YLG2Vt3d29/YrB4cto1JNWZMqoXQnJIYJLlkTOQrWSTQjcShYOxzfTv32E9OGK/mAWcKCmAwljzglaKVWj8sIs36l6tW8Gdxl4hekCgUa/cpXb6BoGjOJVBBjur6XYJATjZwKNin3UsMSQsdkyLqWShIzE+SzayfuqVUGbqS0LYnuTP09kZPYmCwObWdMcGQWvan4n9dNMboOci6TFJmk80VRKlxU7vR1d8A1oygySwjV3N7q0hHRhKINqGxD8BdfXiat85p/WfPvL6r1myKOEhzDCZyBD1dQhztoQBMoPMIzvMKbo5wX5935mLeuOMXMEfyB8/kDxCePQg==</latexit>1

<latexit sha1_base64="l9yZhi4EFkgrrt1ORlYy+R3Qlhw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSIIQklE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3dRvPaHSPJYPZpygH9GB5CFn1Fipft4rld2KOwNZJl5OypCj1it9dfsxSyOUhgmqdcdzE+NnVBnOBE6K3VRjQtmIDrBjqaQRaj+bHTohp1bpkzBWtqQhM/X3REYjrcdRYDsjaoZ60ZuK/3md1IQ3fsZlkhqUbL4oTAUxMZl+TfpcITNibAllittbCRtSRZmx2RRtCN7iy8ukeVHxripe/bJcvc3jKMAxnMAZeHANVbiHGjSAAcIzvMKb8+i8OO/Ox7x1xclnjuAPnM8fc32MtQ==</latexit>

+
<latexit sha1_base64="LaFieUIDPmOJNL+/NKEALMwRoNU=">AAACGXicbVDLSgMxFM34rPU16tJNsAgVocwUUZdFNy4r2Ad06pBJb6ehmcyQZIRa+htu/BU3LhRxqSv/xkxbRFsPBE7OOZfkniDhTGnH+bIWFpeWV1Zza/n1jc2tbXtnt67iVFKo0ZjHshkQBZwJqGmmOTQTCSQKODSC/mXmN+5AKhaLGz1IoB2RULAuo0QbybcdL2BhUd2W8TEue/egCfbiCELiC6yM9nMziSx65NsFp+SMgeeJOyUFNEXVtz+8TkzTCISmnCjVcp1Et4dEakY5jPJeqiAhtE9CaBkqSASqPRxvNsKHRungbizNERqP1d8TQxIpNYgCk4yI7qlZLxP/81qp7p63h0wkqQZBJw91U451jLOacIdJoJoPDCFUMvNXTHtEEqpNmXlTgju78jypl0vuacm9PilULqZ15NA+OkBF5KIzVEFXqIpqiKIH9IRe0Kv1aD1bb9b7JLpgTWf20B9Yn99Lv54A</latexit>�
s2 + 2⇣!ns+ !2

n

�

<latexit sha1_base64="LaFieUIDPmOJNL+/NKEALMwRoNU=">AAACGXicbVDLSgMxFM34rPU16tJNsAgVocwUUZdFNy4r2Ad06pBJb6ehmcyQZIRa+htu/BU3LhRxqSv/xkxbRFsPBE7OOZfkniDhTGnH+bIWFpeWV1Zza/n1jc2tbXtnt67iVFKo0ZjHshkQBZwJqGmmOTQTCSQKODSC/mXmN+5AKhaLGz1IoB2RULAuo0QbybcdL2BhUd2W8TEue/egCfbiCELiC6yM9nMziSx65NsFp+SMgeeJOyUFNEXVtz+8TkzTCISmnCjVcp1Et4dEakY5jPJeqiAhtE9CaBkqSASqPRxvNsKHRungbizNERqP1d8TQxIpNYgCk4yI7qlZLxP/81qp7p63h0wkqQZBJw91U451jLOacIdJoJoPDCFUMvNXTHtEEqpNmXlTgju78jypl0vuacm9PilULqZ15NA+OkBF5KIzVEFXqIpqiKIH9IRe0Kv1aD1bb9b7JLpgTWf20B9Yn99Lv54A</latexit>�
s2 + 2⇣!ns+ !2

n

�

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

 disturbance…

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1
<latexit sha1_base64="vsDpfYbw0s5cDF7qjMYBdSqobT4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU0P1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5oVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTcmG4C2/vEpaF1Xvquo1Liu12zyOIpzAKZyDB9dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/gfP4A4J2M/Q==</latexit>s

<latexit sha1_base64="vsDpfYbw0s5cDF7qjMYBdSqobT4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU0P1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5oVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTcmG4C2/vEpaF1Xvquo1Liu12zyOIpzAKZyDB9dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/gfP4A4J2M/Q==</latexit>s

<latexit sha1_base64="vsDpfYbw0s5cDF7qjMYBdSqobT4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU0P1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5oVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTcmG4C2/vEpaF1Xvquo1Liu12zyOIpzAKZyDB9dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/gfP4A4J2M/Q==</latexit>s

<latexit sha1_base64="vsDpfYbw0s5cDF7qjMYBdSqobT4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU0P1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5oVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTcmG4C2/vEpaF1Xvquo1Liu12zyOIpzAKZyDB9dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/gfP4A4J2M/Q==</latexit>s

<latexit sha1_base64="j8QFVChAStMjvdyN6Kxc+hhWgNQ=">AAAB8XicbVBNSwMxEJ31s9avqkcvwSIIQtkVUY9FL0ovFewHtsuSTbNtaDYbkqxQlv4LLx4U8eq/8ea/MW33oK0PBh7vzTAzL5ScaeO6387S8srq2npho7i5tb2zW9rbb+okVYQ2SMIT1Q6xppwJ2jDMcNqWiuI45LQVDm8mfuuJKs0S8WBGkvox7gsWMYKNlR5rgdToFNWCu6BUdivuFGiReDkpQ456UPrq9hKSxlQYwrHWHc+Vxs+wMoxwOi52U00lJkPcpx1LBY6p9rPpxWN0bJUeihJlSxg0VX9PZDjWehSHtjPGZqDnvYn4n9dJTXTlZ0zI1FBBZouilCOToMn7qMcUJYaPLMFEMXsrIgOsMDE2pKINwZt/eZE0zyreRcW7Py9Xr/M4CnAIR3ACHlxCFW6hDg0gIOAZXuHN0c6L8+58zFqXnHzmAP7A+fwB+RKPzw==</latexit>

Kps+KI

<latexit sha1_base64="Jcd2iFRuF7RMpFXefT8w2SItUj4=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBZBEEoioi6LbpRuKtgHtCFMppN26OTBzEQIIf6KGxeKuPVD3Pk3TtsstPXAhcM593LvPV7MmVSW9W2UVlbX1jfKm5Wt7Z3dPXP/oCOjRBDaJhGPRM/DknIW0rZiitNeLCgOPE673uRm6ncfqZAsCh9UGlMnwKOQ+YxgpSXXrDbdGJ2igS8wyZruXZ7J3DVrVt2aAS0TuyA1KNByza/BMCJJQENFOJayb1uxcjIsFCOc5pVBImmMyQSPaF/TEAdUOtns+Bwda2WI/EjoChWaqb8nMhxImQae7gywGstFbyr+5/UT5V85GQvjRNGQzBf5CUcqQtMk0JAJShRPNcFEMH0rImOsc1A6r4oOwV58eZl0zur2Rd2+P681ros4ynAIR3ACNlxCA26hBW0gkMIzvMKb8WS8GO/Gx7y1ZBQzVfgD4/MH01+UQg==</latexit>

Kp +
KI

s

<latexit sha1_base64="j8QFVChAStMjvdyN6Kxc+hhWgNQ=">AAAB8XicbVBNSwMxEJ31s9avqkcvwSIIQtkVUY9FL0ovFewHtsuSTbNtaDYbkqxQlv4LLx4U8eq/8ea/MW33oK0PBh7vzTAzL5ScaeO6387S8srq2npho7i5tb2zW9rbb+okVYQ2SMIT1Q6xppwJ2jDMcNqWiuI45LQVDm8mfuuJKs0S8WBGkvox7gsWMYKNlR5rgdToFNWCu6BUdivuFGiReDkpQ456UPrq9hKSxlQYwrHWHc+Vxs+wMoxwOi52U00lJkPcpx1LBY6p9rPpxWN0bJUeihJlSxg0VX9PZDjWehSHtjPGZqDnvYn4n9dJTXTlZ0zI1FBBZouilCOToMn7qMcUJYaPLMFEMXsrIgOsMDE2pKINwZt/eZE0zyreRcW7Py9Xr/M4CnAIR3ACHlxCFW6hDg0gIOAZXuHN0c6L8+58zFqXnHzmAP7A+fwB+RKPzw==</latexit>

Kps+KI

<latexit sha1_base64="wnrovYvfBA0Bb4qwbUUTyk9R3Oo=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4sSQi6kUoevFYwX5AG8pmO22XbjZxdyOE0D/hxYMiXv073vw3btsctPXBwOO9GWbmBbHg2rjut7O0vLK6tl7YKG5ube/slvb2GzpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3U785hMqzSP5YNIY/ZAOJO9zRo2VWkiuiTpNSbdUdivuFGSReDkpQ45at/TV6UUsCVEaJqjWbc+NjZ9RZTgTOC52Eo0xZSM6wLalkoao/Wx675gcW6VH+pGyJQ2Zqr8nMhpqnYaB7QypGep5byL+57UT07/yMy7jxKBks0X9RBATkcnzpMcVMiNSSyhT3N5K2JAqyoyNqGhD8OZfXiSNs4p3UfHuz8vVmzyOAhzCEZyAB5dQhTuoQR0YCHiGV3hzHp0X5935mLUuOfnMAfyB8/kDa7iO6g==</latexit>e = r � y
<latexit sha1_base64="WUbhcoyqwCCBTRCf1kQMZtjrZh4="></latexit>

e = r � y = (I +GC)�1

| {z }
S

r + (I +GC)�1GC| {z }
T

n� (I +GC)�1

| {z }
S

d

<latexit sha1_base64="UYt3Pod39ngMoNbvqfxt6cqqjBg="></latexit>

y = (I +GC)�1GC| {z }
T

(r � n) + (I +GC)�1

| {z }
S

dOutput

Error

1. Disturbance  
rejection

2. Stability
CONDITION 2:

 stable
<latexit sha1_base64="PlDHbl08KXXNOHHiX9kDRLWJJGo=">AAACFnicbZDLSgMxFIYzXmu9jbp0EyyCIJYZEXVZ7EKXFewF2qFk0kwbmskMyRmxDH0KN76KGxeKuBV3vo1pO3hp/SHw5T/nkJzfjwXX4Dif1tz8wuLScm4lv7q2vrFpb23XdJQoyqo0EpFq+EQzwSWrAgfBGrFiJPQFq/v98qhev2VK80jewCBmXki6kgecEjBW2z5qAbuDtDNsX+JvLOPD7CJ/fIPltl1wis5YeBbcDAooU6Vtf7Q6EU1CJoEKonXTdWLwUqKAU8GG+VaiWUxon3RZ06AkIdNeOl5riPeN08FBpMyRgMfu74mUhFoPQt90hgR6ero2Mv+rNRMIzr2UyzgBJunkoSARGCI8ygh3uGIUxMAAoYqbv2LaI4pQMEnmTQju9MqzUDsuuqdF9/qkULrI4sihXbSHDpCLzlAJXaEKqiKK7tEjekYv1oP1ZL1ab5PWOSub2UF/ZL1/AbTkn7Y=</latexit>

dGdC + nGnC

<latexit sha1_base64="yST1Kt2kQqq3v9fq16XgST9PaVM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KomIeiz24rGC/cA2lM1m2y7dbMLuRCyh/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4JRbeq3Hrk2Ilb3OE64H9GBEn3BKFrpoYv8CbNw0qv1SmW34s5AlomXkzLkqPdKX90wZmnEFTJJjel4boJ+RjUKJvmk2E0NTygb0QHvWKpoxI2fzS6ekFOrhKQfa1sKyUz9PZHRyJhxFNjOiOLQLHpT8T+vk2L/2s+ESlLkis0X9VNJMCbT90koNGcox5ZQpoW9lbAh1ZShDaloQ/AWX14mzfOKd1nx7i7K1Zs8jgIcwwmcgQdXUIVbqEMDGCh4hld4c4zz4rw7H/PWFSefOYI/cD5/ANEmkQM=</latexit>

dC
<latexit sha1_base64="xtj0RzpyN4ZGPRX5Iw9VS+2qUj8=">AAAB83icbVBNS8NAEN3Ur1q/qh69BIvgqSQi6rHoxWMFWwtNKJvNpF262YTdiVhC/4YXD4p49c9489+4aXPQ1gcDj/dmmJkXpIJrdJxvq7Kyura+Ud2sbW3v7O7V9w+6OskUgw5LRKJ6AdUguIQOchTQSxXQOBDwEIxvCv/hEZTmibzHSQp+TIeSR5xRNJLnITxhHk4HRdUbTtOZwV4mbkkapER7UP/ywoRlMUhkgmrdd50U/Zwq5EzAtOZlGlLKxnQIfUMljUH7+ezmqX1ilNCOEmVKoj1Tf0/kNNZ6EgemM6Y40oteIf7n9TOMrvycyzRDkGy+KMqEjYldBGCHXAFDMTGEMsXNrTYbUUUZmphqJgR38eVl0j1ruhdN9+680bou46iSI3JMTolLLkmL3JI26RBGUvJMXsmblVkv1rv1MW+tWOXMIfkD6/MHziiSMA==</latexit>

dd

CONDITION 1:

 degree  degree
<latexit sha1_base64="V7tV9kMdVoL2Xk8dxfim4Ee4og4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0s4m7G6GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPT6g0T+S9GacYxHQgecQZNVbyuwN8JL1qza27M5Bl4hWkBgWavepXt5+wLEZpmKBadzw3NUFOleFM4KTSzTSmlI3oADuWShqjDvLZsRNyYpU+iRJlSxoyU39P5DTWehyHtjOmZqgXvan4n9fJTHQV5FymmUHJ5ouiTBCTkOnnpM8VMiPGllCmuL2VsCFVlBmbT8WG4C2+vExaZ3Xvou7dndca10UcZTiCYzgFDy6hAbfQBB8YcHiGV3hzpPPivDsf89aSU8wcwh84nz9mXo5r</latexit>�

<latexit sha1_base64="Nl7iztFtr0Zl3lI79Q/pDtzgo8U=">AAACI3icbVDLSgMxFM3UV62vqks3wSJUhDJTREUQii50WcE+oFNLJr3ThmYyQ5IR6tB/ceOvuHGhFDcu/BfTB6KtBwIn55xLco8Xcaa0bX9aqYXFpeWV9GpmbX1jcyu7vVNVYSwpVGjIQ1n3iALOBFQ00xzqkQQSeBxqXu9q5NceQCoWijvdj6AZkI5gPqNEG6mVPb/Oq0N8gTOuLwlNnEGC1X0RH+Gi+wiaYDcMoENaAiuj/dxMAg9a2ZxdsMfA88SZkhyaotzKDt12SOMAhKacKNVw7Eg3EyI1oxwGGTdWEBHaIx1oGCpIAKqZjHcc4AOjtLEfSnOExmP190RCAqX6gWeSAdFdNeuNxP+8Rqz9s2bCRBRrEHTykB9zrEM8Kgy3mQSqed8QQiUzf8W0S0xZ2tSaMSU4syvPk2qx4JwUnNvjXOlyWkca7aF9lEcOOkUldIPKqIIoekIv6A29W8/WqzW0PibRlDWd2UV/YH19AxB0oOI=</latexit>

G(s) =
1

s2 + 2⇣!ns+ !2
n

Plant:

<latexit sha1_base64="bfwQ+GqvWxLtgRB0ckTlr479UWo=">AAACEHicbZC7SgNBFIZn4y3GW9TSZjCIsQm7ImojBNNYRjAXyIYwO5lNhszOLjNnxbDsI9j4KjYWitha2vk2TpItNPHAwMf/n8OZ83uR4Bps+9vKLS2vrK7l1wsbm1vbO8XdvaYOY0VZg4YiVG2PaCa4ZA3gIFg7UowEnmAtb1Sb+K17pjQP5R2MI9YNyEByn1MCRuoVj2tlfYKvsOsrQhMX2AMkMu3V0oz7EzZ+r1iyK/a08CI4GZRQVvVe8cvthzQOmAQqiNYdx46gmxAFnAqWFtxYs4jQERmwjkFJAqa7yfSgFB8ZpY/9UJknAU/V3xMJCbQeB57pDAgM9bw3Ef/zOjH4l92EyygGJulskR8LDCGepIP7XDEKYmyAUMXNXzEdEhMNmAwLJgRn/uRFaJ5WnPOKc3tWql5nceTRATpEZeSgC1RFN6iOGoiiR/SMXtGb9WS9WO/Wx6w1Z2Uz++hPWZ8/tMqcaA==</latexit>

C(s) =
nC
dC

=

<latexit sha1_base64="9pZD9DOCO7rPR89Z0OuSi0P7at0=">AAACEHicbZC7SgNBFIZnvcZ4i1raDAYxNmFXRG2EoEUsI5gLZEOYncwmQ2Znl5mzYljyCDa+io2FIraWdr6Ns8kWmnhg4OP/z+HM+b1IcA22/W0tLC4tr6zm1vLrG5tb24Wd3YYOY0VZnYYiVC2PaCa4ZHXgIFgrUowEnmBNb3id+s17pjQP5R2MItYJSF9yn1MCRuoWjqolfYwvsesrQhMX2AMkctytjjPupWz8bqFol+1J4XlwMiiirGrdwpfbC2kcMAlUEK3bjh1BJyEKOBVsnHdjzSJCh6TP2gYlCZjuJJODxvjQKD3sh8o8CXii/p5ISKD1KPBMZ0BgoGe9VPzPa8fgX3QSLqMYmKTTRX4sMIQ4TQf3uGIUxMgAoYqbv2I6ICYaMBnmTQjO7Mnz0DgpO2dl5/a0WLnK4sihfXSASshB56iCblAN1RFFj+gZvaI368l6sd6tj2nrgpXN7KE/ZX3+AMfinHQ=</latexit>

G(s) =
nG
dG

=

Controller:

<latexit sha1_base64="/elq0QcVg/V2j9dgvqyuTKU5QGw=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXJVERF0W3bisYB/QhDCZTtqh8wgzE6XELvwVNy4UcetvuPNvnLZZaOuBC4dz7uXee+KUUW0879spLS2vrK6V1ysbm1vbO+7uXkvLTGHSxJJJ1YmRJowK0jTUMNJJFUE8ZqQdD68nfvueKE2luDOjlIQc9QVNKEbGSpF7EDDKo1zDQNH+wCCl5AP0xpFb9WreFHCR+AWpggKNyP0KehJnnAiDGdK663upCXOkDMWMjCtBpkmK8BD1SddSgTjRYT69fwyPrdKDiVS2hIFT9fdEjrjWIx7bTo7MQM97E/E/r5uZ5DLMqUgzQwSeLUoyBo2EkzBgjyqCDRtZgrCi9laIB0ghbGxkFRuCP//yImmd1vzzmn97Vq1fFXGUwSE4AifABxegDm5AAzQBBo/gGbyCN+fJeXHenY9Za8kpZvbBHzifP+x7lgo=</latexit>

lim
s!0

oscillator…

disturbance 
rejection…

 stability…
<latexit sha1_base64="H0QLWuVndqsJTYB13JTEgkR4PLg=">AAAB9HicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9SIEc/EYwTwgWcLspJMMmZ1dZ3qDYcl3ePGgiFc/xpt/4yTZgyYWNBRV3XR3BbEUBl3321lZXVvf2Mxt5bd3dvf2CweHdRMlmkONRzLSzYAZkEJBDQVKaMYaWBhIaATDytRvjEAbEakHHMfgh6yvRE9whlby2whPmKpJp0JvaKdQdEvuDHSZeBkpkgzVTuGr3Y14EoJCLpkxLc+N0U+ZRsElTPLtxEDM+JD1oWWpYiEYP50dPaGnVunSXqRtKaQz9fdEykJjxmFgO0OGA7PoTcX/vFaCvWs/FSpOEBSfL+olkmJEpwnQrtDAUY4tYVwLeyvlA6YZR5tT3obgLb68TOrnJe+y5N1fFMu3WRw5ckxOyBnxyBUpkztSJTXCySN5Jq/kzRk5L8678zFvXXGymSPyB87nDxnekag=</latexit>nC =

<latexit sha1_base64="yxRtSfB7WvBu4CwLgBZJrEWx9Cw=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9SIEc/EYwTwgWcLs7GwyZPbhTG8wLPkOLx4U8erHePNvnCR70MSChqKqm+4uL5FCo21/Wyura+sbm4Wt4vbO7t5+6eCwqeNUMd5gsYxV26OaSxHxBgqUvJ0oTkNP8pY3rE391ogrLeLoAccJd0Paj0QgGEUjuV3kT5j5k16N3JBeqWxX7BnIMnFyUoYc9V7pq+vHLA15hExSrTuOnaCbUYWCST4pdlPNE8qGtM87hkY05NrNZkdPyKlRfBLEylSEZKb+nshoqPU49ExnSHGgF72p+J/XSTG4djMRJSnyiM0XBakkGJNpAsQXijOUY0MoU8LcStiAKsrQ5FQ0ITiLLy+T5nnFuaw49xfl6m0eRwGO4QTOwIErqMId1KEBDB7hGV7hzRpZL9a79TFvXbHymSP4A+vzBwp6kZ4=</latexit>

dC =
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<latexit sha1_base64="XANJ/xCNU5B47CSr42JJTQ6YAkI=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY9KDHCvYD2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPpppTH2BR5KFjGCTSXdVfT4oV9yaOwdaJV5OKpCjOSh/9YcRSQSVhnCsdc9zY+OnWBlGOJ2V+ommMSYTPKI9SyUWVPvp/NYZOrPKEIWRsiUNmqu/J1IstJ6KwHYKbMZ62cvE/7xeYsJrP2UyTgyVZLEoTDgyEcoeR0OmKDF8agkmitlbERljhYmx8ZRsCN7yy6ukfVHzLmveQ73SuMnjKMIJnEIVPLiCBtxDE1pAYAzP8ApvjnBenHfnY9FacPKZY/gD5/MHN2WNsw==</latexit>

G(s)
<latexit sha1_base64="9QyqbZlsOFamTwyHLTLpLgBOwPg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY7MVjBfsB7VKyabYNTbJLkhXK0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G02bmd5+o0iySj2YWU1/gsWQhI9hkUrOqL4fliltzF0DrxMtJBXK0huWvwSgiiaDSEI617ntubPwUK8MIp/PSINE0xmSKx7RvqcSCaj9d3DpHF1YZoTBStqRBC/X3RIqF1jMR2E6BzUSvepn4n9dPTHjrp0zGiaGSLBeFCUcmQtnjaMQUJYbPLMFEMXsrIhOsMDE2npINwVt9eZ10rmredc17qFcad3kcRTiDc6iCBzfQgHtoQRsITOAZXuHNEc6L8+58LFsLTj5zCn/gfP4AMUmNrw==</latexit>

C(s)

<latexit sha1_base64="Kf9mXI33HZBwgZP3GwzBDcRuRwY=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFC6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C73u09UaRbJR5PG1Bd4LFnICDa5lNb1+bBacxvuHGiVeAWpQYHWsPo1GEUkEVQawrHWfc+NjZ9hZRjhdFYZJJrGmEzxmPYtlVhQ7WfzW2fozCojFEbKljRorv6eyLDQOhWB7RTYTPSyl4v/ef3EhDd+xmScGCrJYlGYcGQilD+ORkxRYnhqCSaK2VsRmWCFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHABJ7hFd4c4bw4787HorXkFDPH8AfO5w+Dw43l</latexit>

y(s)

<latexit sha1_base64="bPGUI7uTOwawc40lrKHHT4O49FM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbNqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo5TRWibxDxWvQBrypmkbcMMp71EUSwCTrvB5C73u09UaRbLRzNNqC/wSLKIEWxyKazr82G15jbcOdAq8QpSgwKtYfVrEMYkFVQawrHWfc9NjJ9hZRjhdFYZpJommEzwiPYtlVhQ7WfzW2fozCohimJlSxo0V39PZFhoPRWB7RTYjPWyl4v/ef3URDd+xmSSGirJYlGUcmRilD+OQqYoMXxqCSaK2VsRGWOFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHAGJ7hFd4c4bw4787HorXkFDPH8AfO5w9jsI3Q</latexit>

d(s)

<latexit sha1_base64="KTcTtUnmZcm/a2cj2dg6AHoG/wY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4sSQi6rHoxWML9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxUP++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasIbP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSvKh4VxWvflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPdoWMtw==</latexit>�

<latexit sha1_base64="o1aIZT27tCW4nd0bTkFWvq6VF04=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZTtqlu0nY3Qil9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBY+wabgR2EkUUhkIbAfju8xvP6HSPI4ezSRBX9JhxEPOqMkkrOrzfrni1tw5yCrxclKBHI1++as3iFkqMTJMUK27npsYf0qV4UzgrNRLNSaUjekQu5ZGVKL2p/NbZ+TMKgMSxspWZMhc/T0xpVLriQxsp6RmpJe9TPzP66YmvPGnPEpSgxFbLApTQUxMssfJgCtkRkwsoUxxeythI6ooMzaekg3BW355lbQuat5VzXu4rNRv8ziKcAKnUAUPrqEO99CAJjAYwTO8wpsjnRfn3flYtBacfOYY/sD5/AFlN43R</latexit>

e(s)
<latexit sha1_base64="OJtlB+ycfgHnWjCz9eBJgG7+VxQ=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwyKanr82G15jbcHGiVeAWpQYHWsPo1GEUkEVQawrHWfc+NjZ9iZRjhdF4ZJJrGmEzxmPYtlVhQ7af5rXN0ZpURCiNlSxqUq78nUiy0nonAdgpsJnrZy8T/vH5iwhs/ZTJODJVksShMODIRyh5HI6YoMXxmCSaK2VsRmWCFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHABJ7hFd4c4bw4787HorXkFDPH8AfO5w99p43h</latexit>

u(s)
<latexit sha1_base64="/kEOhEpO5xRMVaqaWI6VVUflB6U=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwySdX1+bBacxtuDrRKvILUoEBrWP0ajCKSCCoN4VjrvufGxk+xMoxwOq8MEk1jTKZ4TPuWSiyo9tP81jk6s8oIhZGyJQ3K1d8TKRZaz0RgOwU2E73sZeJ/Xj8x4Y2fMhknhkqyWBQmHJkIZY+jEVOUGD6zBBPF7K2ITLDCxNh4KjYEb/nlVdK5aHhXDe/hsta8LeIowwmcQh08uIYm3EML2kBgAs/wCm+OcF6cd+dj0Vpyiplj+APn8wd5Eo3e</latexit>

r(s)

<latexit sha1_base64="do7WY/vNWpTt5pzK60ma8NppWmo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwySdb1+bBacxtuDrRKvILUoEBrWP0ajCKSCCoN4VjrvufGxk+xMoxwOq8MEk1jTKZ4TPuWSiyo9tP81jk6s8oIhZGyJQ3K1d8TKRZaz0RgOwU2E73sZeJ/Xj8x4Y2fMhknhkqyWBQmHJkIZY+jEVOUGD6zBBPF7K2ITLDCxNh4KjYEb/nlVdK5aHhXDe/hsta8LeIowwmcQh08uIYm3EML2kBgAs/wCm+OcF6cd+dj0Vpyiplj+APn8wdy9o3a</latexit>

n(s)
<latexit sha1_base64="zSqv6Nf+TXilv7yzy+d4jEgEidA=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDAYhacKuiNoIwRRaWEQwD0iWMDuZTcbM7Cwzs0JY0tj4KzYWitj6D3b+jZNkQU08cOFwzr3ce48fMaq043xZmYXFpeWV7GpubX1jc8ve3qkrEUtMalgwIZs+UoTRkNQ01Yw0I0kQ9xlp+IPK2G/cE6moCG/1MCIeR72QBhQjbaSOvX9duINtwUkPFeE5LFxWij9Cx847JWcCOE/clORBimrH/mx3BY45CTVmSKmW60TaS5DUFDMyyrVjRSKEB6hHWoaGiBPlJZMvRvDQKF0YCGkq1HCi/p5IEFdqyH3TyZHuq1lvLP7ntWIdnHkJDaNYkxBPFwUxg1rAcSSwSyXBmg0NQVhScyvEfSQR1ia4nAnBnX15ntSPSu5Jyb05zpcv0jiyYA8cgAJwwSkogytQBTWAwQN4Ai/g1Xq0nq03633amrHSmV3wB9bHN1Zale0=</latexit>

L(j!) = (GC)(j!)

-1

<latexit sha1_base64="gOhfs16H5HsTlNvhUl/QEHoLivY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYhA8hV0R9Rj04jGCeUCyhNlJbzJmHsvMrBBC/sGLB0W8+j/e/BsnyR40saChqOqmuytOOTM2CL69ldW19Y3NwlZxe2d3b790cNgwKtMU61RxpVsxMciZxLpllmMr1UhEzLEZD2+nfvMJtWFKPthRipEgfckSRol1UqOjBPZJt1QOKsEM/jIJc1KGHLVu6avTUzQTKC3lxJh2GKQ2GhNtGeU4KXYygymhQ9LHtqOSCDTReHbtxD91Ss9PlHYlrT9Tf0+MiTBmJGLXKYgdmEVvKv7ntTObXEdjJtPMoqTzRUnGfav86et+j2mklo8cIVQzd6tPB0QTal1ARRdCuPjyMmmcV8LLSnh/Ua7e5HEU4BhO4AxCuIIq3EEN6kDhEZ7hFd485b14797HvHXFy2eO4A+8zx+SKY8h</latexit>!
<latexit sha1_base64="1vR6UjuQPRJ8qb7fMANHxTb3tgo=">AAAB83icbVBNSwMxEM3Wr1q/qh69BItQL2VXRD0WvXisaD+gu5RsOtvGJpslyQql7d/w4kERr/4Zb/4b03YP2vpg4PHeDDPzwoQzbVz328mtrK6tb+Q3C1vbO7t7xf2DhpapolCnkkvVCokGzmKoG2Y4tBIFRIQcmuHgZuo3n0BpJuMHM0wgEKQXs4hRYqzkj+/Lj74U0COn406x5FbcGfAy8TJSQhlqneKX35U0FRAbyonWbc9NTDAiyjDKYVLwUw0JoQPSg7alMRGgg9Hs5gk+sUoXR1LZig2eqb8nRkRoPRSh7RTE9PWiNxX/89qpia6CEYuT1EBM54uilGMj8TQA3GUKqOFDSwhVzN6KaZ8oQo2NqWBD8BZfXiaNs4p3UfHuzkvV6yyOPDpCx6iMPHSJqugW1VAdUZSgZ/SK3pzUeXHenY95a87JZg7RHzifP5NskWM=</latexit>

|S(j!)| <latexit sha1_base64="nj3XqTzprASFsxfegmr0WWJLFo4=">AAAB83icbVDLSgNBEJyNrxhfUY9eFoMQL2FXRD0GvXiMkBdklzA76U3GzGOZmRVCkt/w4kERr/6MN//GSbIHTSxoKKq66e6KEka18bxvJ7e2vrG5ld8u7Ozu7R8UD4+aWqaKQINIJlU7whoYFdAw1DBoJwowjxi0ouHdzG89gdJUiroZJRBy3Bc0pgQbKwWTevkxkBz6+HzSLZa8ijeHu0r8jJRQhlq3+BX0JEk5CEMY1rrje4kJx1gZShhMC0GqIcFkiPvQsVRgDjocz2+eumdW6bmxVLaEcefq74kx5lqPeGQ7OTYDvezNxP+8Tmrim3BMRZIaEGSxKE6Za6Q7C8DtUQXEsJElmChqb3XJACtMjI2pYEPwl19eJc2Lin9V8R8uS9XbLI48OkGnqIx8dI2q6B7VUAMRlKBn9IrenNR5cd6dj0VrzslmjtEfOJ8/lPqRZA==</latexit>

|T (j!)|

Bandwidth

<latexit sha1_base64="CQlPXgoFrM7Xet2OtjAKp+2XZkA=">AAAB8HicbVBNS8NAEJ34WetX1aOXYBE8lUREPZZ68VjBfkgbymazbZfubsLuRCyhv8KLB0W8+nO8+W/ctjlo64OBx3szzMwLE8ENet63s7K6tr6xWdgqbu/s7u2XDg6bJk41ZQ0ai1i3Q2KY4Io1kKNg7UQzIkPBWuHoZuq3Hpk2PFb3OE5YIMlA8T6nBK300EX2hFlUm/RKZa/izeAuEz8nZchR75W+ulFMU8kUUkGM6fhegkFGNHIq2KTYTQ1LCB2RAetYqohkJshmB0/cU6tEbj/WthS6M/X3REakMWMZ2k5JcGgWvan4n9dJsX8dZFwlKTJF54v6qXAxdqffuxHXjKIYW0Ko5vZWlw6JJhRtRkUbgr/48jJpnlf8y4p/d1Gu1vI4CnAMJ3AGPlxBFW6hDg2gIOEZXuHN0c6L8+58zFtXnHzmCP7A+fwBFpuQmQ==</latexit>

dB

disturbance 
rejection


(low frequency)
noise rejection


(high frequency)

<latexit sha1_base64="rbmIEb9PNehThWR/2dXI0CEKNsw=">AAACKXicbVDLSgMxFM34rPVVdekmWIR2U2ZE1I1QFMRlBfuAzlAyaaYNzWSG5I4yDP0dN/6KGwVF3fojpo+FbT0QOJxzLjf3+LHgGmz7y1paXlldW89t5De3tnd2C3v7DR0lirI6jUSkWj7RTHDJ6sBBsFasGAl9wZr+4HrkNx+Y0jyS95DGzAtJT/KAUwJG6hSqruBhJwPsKt7rA1EqesQulwGkQxyUoIwv8SSiZyL2EGt8U9LlTqFoV+wx8CJxpqSIpqh1Cm9uN6JJyCRQQbRuO3YMXkYUcCrYMO8mmsWEDkiPtQ2VJGTay8aXDvGxUbo4iJR5EvBY/TuRkVDrNPRNMiTQ1/PeSPzPaycQXHgZl3ECTNLJoiARGCI8qg13uWIURGoIoYqbv2LaJ4pQMOXmTQnO/MmLpHFScc4qzt1psXo1rSOHDtERKiEHnaMqukU1VEcUPaEX9I4+rGfr1fq0vifRJWs6c4BmYP38AmM/pgc=</latexit>

lim
t!1

f(t) = lim
s!0

sF (s)FVT: 

Disturbance 
types

<latexit sha1_base64="ywJzHH7oki+MiNHzTkr3XOAEmOg=">AAACDXicbZDLSsNAFIYnXmu9VV26GaxC3ZRERN0IRTcuK9gLNKVMJpN26GQSZk7EEvICbnwVNy4UcevenW/jtM1CW38Y+PjPOZw5vxcLrsG2v62FxaXlldXCWnF9Y3Nru7Sz29RRoihr0EhEqu0RzQSXrAEcBGvHipHQE6zlDa/H9dY9U5pH8g5GMeuGpC95wCkBY/VKh35FH+NL7AaK0NQF9gCpzHp+lrM/5l6pbFftifA8ODmUUa56r/Tl+hFNQiaBCqJ1x7Fj6KZEAaeCZUU30SwmdEj6rGNQkpDpbjq5JsNHxvFxECnzJOCJ+3siJaHWo9AznSGBgZ6tjc3/ap0EgotuymWcAJN0uihIBIYIj6PBPleMghgZIFRx81dMB8TkAibAognBmT15HponVees6tyelmtXeRwFtI8OUAU56BzV0A2qowai6BE9o1f0Zj1ZL9a79TFtXbDymT30R9bnD/oqnDA=</latexit>

d(s) =
nd
dd

<latexit sha1_base64="vsDpfYbw0s5cDF7qjMYBdSqobT4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU0P1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5oVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTcmG4C2/vEpaF1Xvquo1Liu12zyOIpzAKZyDB9dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/gfP4A4J2M/Q==</latexit>s

<latexit sha1_base64="pMmDtUVZhMnMbKgTVCJu5sCQedk=">AAACCnicbZDLSsNAFIYnXmu9RV26GS2Cq5KIqBuh6KIuK9gLNKFMppN26GQSZk7EErp246u4caGIW5/AnW/jtM1CW38Y+PjPOZw5f5AIrsFxvq2FxaXlldXCWnF9Y3Nr297Zbeg4VZTVaSxi1QqIZoJLVgcOgrUSxUgUCNYMBtfjevOeKc1jeQfDhPkR6UkeckrAWB37oIovsRcqQjMP2ANkctSpjnLujrljl5yyMxGeBzeHEspV69hfXjemacQkUEG0brtOAn5GFHAq2KjopZolhA5Ij7UNShIx7WeTU0b4yDhdHMbKPAl44v6eyEik9TAKTGdEoK9na2Pzv1o7hfDCz7hMUmCSTheFqcAQ43EuuMsVoyCGBghV3PwV0z4xuYBJr2hCcGdPnofGSdk9K7u3p6XKVR5HAe2jQ3SMXHSOKugG1VAdUfSIntErerOerBfr3fqYti5Y+cwe+iPr8we9rJr3</latexit>

G =
nG
dG

<latexit sha1_base64="j1wft0CK/Cw+ILl20WjrN4MMhbk=">AAACCnicbZDLSsNAFIYn9VbrLerSzWgRXJVERN0IxW5cVrAXaEuZTCft0MkkzJyIJWTtxldx40IRtz6BO9/GSZuFtv4w8PGfczhzfi8SXIPjfFuFpeWV1bXiemljc2t7x97da+owVpQ1aChC1faIZoJL1gAOgrUjxUjgCdbyxrWs3rpnSvNQ3sEkYr2ADCX3OSVgrL59WMNXuOsrQpMusAdIZNqvpTkPMu7bZafiTIUXwc2hjHLV+/ZXdxDSOGASqCBad1wngl5CFHAqWFrqxppFhI7JkHUMShIw3Uump6T42DgD7IfKPAl46v6eSEig9STwTGdAYKTna5n5X60Tg3/ZS7iMYmCSzhb5scAQ4iwXPOCKURATA4Qqbv6K6YiYXMCkVzIhuPMnL0LztOKeV9zbs3L1Oo+jiA7QETpBLrpAVXSD6qiBKHpEz+gVvVlP1ov1bn3MWgtWPrOP/sj6/AGqxJrr</latexit>

C =
nC
dC

<latexit sha1_base64="MnALy66m5D7hSlqRqr0HHhL8dpI=">AAACLHicbZDLSgMxFIYz9VbrrerSTbAIrsqMiLoRirOoCxcV7AXaUjJppg3NZIbkjFiGeSA3voogLizi1ucwbWdRqwcSPv7/HJLze5HgGmx7YuVWVtfWN/Kbha3tnd294v5BQ4exoqxOQxGqlkc0E1yyOnAQrBUpRgJPsKY3cqd+85EpzUP5AOOIdQMykNznlICRekX3Dl/jqmuujq8ITTrAniCRaa+aZtyf8pLpLphu2iuW7LI9K/wXnAxKKKtar/jW6Yc0DpgEKojWbceOoJsQBZwKlhY6sWYRoSMyYG2DkgRMd5PZsik+MUof+6EyRwKeqYsTCQm0Hgee6QwIDPWyNxX/89ox+FfdhMsoBibp/CE/FhhCPE0O97liFMTYAKGKm79iOiQmFzD5FkwIzvLKf6FxVnYuys79ealyk8WRR0foGJ0iB12iCrpFNVRHFD2jV/SBJtaL9W59Wl/z1pyVzRyiX2V9/wArHamH</latexit>

L = GC =
nG
dG

nC
dC

Loop 
Transfer

…causal
<latexit sha1_base64="G6v+Z6/unswo8aK3i2ZFmhr3IV0=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cTNYBBdSEhF1WexClxXsBdoQJpNJO3RyYeZELLELX8WNC0Xc+hrufBunbRBt/WHg4z/ncM78XiK4Asv6MgoLi0vLK8XV0tr6xuaWub3TVHEqKWvQWMSy7RHFBI9YAzgI1k4kI6EnWMsb1Mb11h2TisfRLQwT5oSkF/GAUwLacs29LrB7yPyRe3WMf7jmmmWrYk2E58HOoYxy1V3zs+vHNA1ZBFQQpTq2lYCTEQmcCjYqdVPFEkIHpMc6GiMSMuVkk/tH+FA7Pg5iqV8EeOL+nshIqNQw9HRnSKCvZmtj879aJ4Xgwsl4lKTAIjpdFKQCQ4zHYWCfS0ZBDDUQKrm+FdM+kYSCjqykQ7BnvzwPzZOKfVaxb07L1cs8jiLaRwfoCNnoHFXRNaqjBqLoAT2hF/RqPBrPxpvxPm0tGPnMLvoj4+MbBn6WGw==</latexit>

dG, dC
<latexit sha1_base64="03VgsEeZLr2d27qAriYkPW64ews=">AAACAHicbZDLSsNAFIYnXmu9RV24cDNYBBdSEhF1WexClxXsBdpQJtNJO3QyCTMnYgnZ+CpuXCji1sdw59s4bYNo6w8DH/85hzPn92PBNTjOl7WwuLS8slpYK65vbG5t2zu7DR0lirI6jUSkWj7RTHDJ6sBBsFasGAl9wZr+sDquN++Z0jySdzCKmReSvuQBpwSM1bX3O8AeIJVZ9/oE/3AVd+2SU3YmwvPg5lBCuWpd+7PTi2gSMglUEK3brhODlxIFnAqWFTuJZjGhQ9JnbYOShEx76eSADB8Zp4eDSJknAU/c3xMpCbUehb7pDAkM9GxtbP5XaycQXHopl3ECTNLpoiARGCI8TgP3uGIUxMgAoYqbv2I6IIpQMJkVTQju7Mnz0Dgtu+dl9/asVLnK4yigA3SIjpGLLlAF3aAaqiOKMvSEXtCr9Wg9W2/W+7R1wcpn9tAfWR/fg9GWWQ==</latexit>nG, nC higher order than…

<latexit sha1_base64="LpC1aCpLS+5qFgFG4BBWv2d1yvY="></latexit>

= lim
s!0

snn + · · ·+ ↵ksk

snd + · · ·+ ↵k0sk0

impulse  step  ramp quad
<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1
<latexit sha1_base64="EZ2msM4NwWSSnJ5VkGGc7mbpaBc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU01E1GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94jjhfkQHSoSCUbTSg3dmeuWKW3VnIMvEy0kFctR75a9uP2ZpxBUySY3peG6CfkY1Cib5pNRNDU8oG9EB71iqaMSNn81OnZATq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9G/SF5ozlGNLKNPC3krYkGrK0KZTsiF4iy8vk+Z51busevcXldpNHkcRjuAYTsGDK6jBHdShAQwG8Ayv8OZI58V5dz7mrQUnnzmEP3A+fwC8h41x</latexit>

1/s
<latexit sha1_base64="ZzcAa+fHMW9bNzjQABFAFK07Fi4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4qkkR9Vj04rGCaQttLJvtpF262YTdjVBKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfzsrq2vrGZmGruL2zu7dfOjhs6CRTDH2WiES1QqpRcIm+4UZgK1VI41BgMxzeTv3mEyrNE/lgRikGMe1LHnFGjZV871w/VrulsltxZyDLxMtJGXLUu6WvTi9hWYzSMEG1bntuaoIxVYYzgZNiJ9OYUjakfWxbKmmMOhjPjp2QU6v0SJQoW9KQmfp7YkxjrUdxaDtjagZ60ZuK/3ntzETXwZjLNDMo2XxRlAliEjL9nPS4QmbEyBLKFLe3EjagijJj8ynaELzFl5dJo1rxLive/UW5dpPHUYBjOIEz8OAKanAHdfCBAYdneIU3RzovzrvzMW9dcfKZI/gD5/MH4qyOFQ==</latexit>

1/s2
<latexit sha1_base64="pLmqFTm+52+mWpnCQ5YXuZQ/aC8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU01U1GPRi8cKpi20sWy203bpZhN2N0IJ/Q1ePCji1R/kzX/jts1Bqw8GHu/NMDMvTATXxnW/nMLS8srqWnG9tLG5tb1T3t1r6DhVDH0Wi1i1QqpRcIm+4UZgK1FIo1BgMxzdTP3mIyrNY3lvxgkGER1I3ueMGiv53ol+OOuWK27VnYH8JV5OKpCj3i1/dnoxSyOUhgmqddtzExNkVBnOBE5KnVRjQtmIDrBtqaQR6iCbHTshR1bpkX6sbElDZurPiYxGWo+j0HZG1Az1ojcV//PaqelfBRmXSWpQsvmifiqIicn0c9LjCpkRY0soU9zeStiQKsqMzadkQ/AWX/5LGqdV76Lq3Z1Xatd5HEU4gEM4Bg8uoQa3UAcfGHB4ghd4daTz7Lw57/PWgpPP7MMvOB/f5DCOFg==</latexit>

1/s3

<latexit sha1_base64="RZQtKCDdy1hmjclKwNN9kFmiVA0=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbRU9mVop6k6MVjBfsB7VKyabaNm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMCxLOtHHdb6ewsrq2vlHcLG1t7+zulfcPWlqmitAmkVyqToA15UzQpmGG006iKI4DTttBdDv1209UaSbFgxkn1I/xULCQEWys1IrQNYpO++WKW3VnQMvEy0kFcjT65a/eQJI0psIQjrXuem5i/Awrwwink1Iv1TTBJMJD2rVU4JhqP5tdO0EnVhmgUCpbwqCZ+nsiw7HW4ziwnTE2I73oTcX/vG5qwis/YyJJDRVkvihMOTISTV9HA6YoMXxsCSaK2VsRGWGFibEBlWwI3uLLy6R1XvUuqt59rVK/yeMowhEcwxl4cAl1uIMGNIHAIzzDK7w50nlx3p2PeWvByWcO4Q+czx8tbo43</latexit>

k > k0

<latexit sha1_base64="Az7jo6nqXcRzFYaD8a9VFMWpywk=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNoFe4kqIVF0MYygvmA5Ah7m71kvb3dY3dPCEf+g42FIrb+Hzv/jZvkCk18MPB4b4aZeUHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvLVBHaJJJL1QmwppwJ2jTMcNpJFMVxwGk7iG6nfvuJKs2keDDjhPoxHgoWMoKNlVoRukbRab9ccavuDGiZeDmpQI5Gv/zVG0iSxlQYwrHWXc9NjJ9hZRjhdFLqpZommER4SLuWChxT7WezayfoxCoDFEplSxg0U39PZDjWehwHtjPGZqQXvan4n9dNTXjlZ0wkqaGCzBeFKUdGounraMAUJYaPLcFEMXsrIiOsMDE2oJINwVt8eZm0zqveRdW7r1XqN3kcRTiCYzgDDy6hDnfQgCYQeIRneIU3RzovzrvzMW8tOPnMIfyB8/kDKmCONQ==</latexit>

k < k0

<latexit sha1_base64="JJI/zcQTqceq+ck1MDQAc/2WdcY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbRU9mVol6EohePFewHtEvJptk2bjZZkqxQlv4HLx4U8er/8ea/MW33oK0PBh7vzTAzL0g408Z1v53Cyura+kZxs7S1vbO7V94/aGmZKkKbRHKpOgHWlDNBm4YZTjuJojgOOG0H0e3Ubz9RpZkUD2acUD/GQ8FCRrCxUitC1yg67ZcrbtWdAS0TLycVyNHol796A0nSmApDONa667mJ8TOsDCOcTkq9VNMEkwgPaddSgWOq/Wx27QSdWGWAQqlsCYNm6u+JDMdaj+PAdsbYjPSiNxX/87qpCa/8jIkkNVSQ+aIw5chINH0dDZiixPCxJZgoZm9FZIQVJsYGVLIheIsvL5PWedW7qHr3tUr9Jo+jCEdwDGfgwSXU4Q4a0AQCj/AMr/DmSOfFeXc+5q0FJ585hD9wPn8AK+eONg==</latexit>

k = k0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0
<latexit sha1_base64="UyOwiy6/yuvViHZTFwAhrcazMuo=">AAACEnicbZDJSgNBEIZ74hbjFvXopTGIegkzIuox6MVjBLNAJoSaTk/SpGehu0YJwzyDF1/FiwdFvHry5tvYWQRN/KHh468qquv3Yik02vaXlVtYXFpeya8W1tY3NreK2zt1HSWK8RqLZKSaHmguRchrKFDyZqw4BJ7kDW9wNao37rjSIgpvcRjzdgC9UPiCARqrUzx2lej1EZSK7qmLvgKWuiDjPnQG2Q+lg8Ms6xRLdtkei86DM4USmaraKX663YglAQ+RSdC65dgxtlNQKJjkWcFNNI+BDaDHWwZDCLhup+OTMnpgnC71I2VeiHTs/p5IIdB6GHimMwDs69nayPyv1krQv2inIowT5CGbLPITSTGio3xoVyjOUA4NAFPC/JWyPphY0KRYMCE4syfPQ/2k7JyVnZvTUuVyGkee7JF9ckQcck4q5JpUSY0w8kCeyAt5tR6tZ+vNep+05qzpzC75I+vjG+qGnuM=</latexit>

! ↵k
↵k0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0
<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0 <latexit sha1_base64="mazb0970JojN35Q8uf+F2WEfF3o=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUREPRa9eKxgP6ANZbPdtGs3u2F3IoTQ/+DFgyJe/T/e/Ddu2xy09cHA470ZZuaFieAGPe/bWVldW9/YLG2Vt3d29/YrB4cto1JNWZMqoXQnJIYJLlkTOQrWSTQjcShYOxzfTv32E9OGK/mAWcKCmAwljzglaKVWj8sIs36l6tW8Gdxl4hekCgUa/cpXb6BoGjOJVBBjur6XYJATjZwKNin3UsMSQsdkyLqWShIzE+SzayfuqVUGbqS0LYnuTP09kZPYmCwObWdMcGQWvan4n9dNMboOci6TFJmk80VRKlxU7vR1d8A1oygySwjV3N7q0hHRhKINqGxD8BdfXiat85p/WfPvL6r1myKOEhzDCZyBD1dQhztoQBMoPMIzvMKbo5wX5935mLeuOMXMEfyB8/kDxCePQg==</latexit>1

<latexit sha1_base64="outSK1u4APDTPsM0cWHi7FiGJ0o=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KomIeiz24rGC/cA2lM120y7dbMLuRCyh/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4JRbeq3Hrk2Ilb3OE64H9GBEqFgFK300EX+hJma9Gq9UtmtuDOQZeLlpAw56r3SV7cfszTiCpmkxnQ8N0E/oxoFk3xS7KaGJ5SN6IB3LFU04sbPZhdPyKlV+iSMtS2FZKb+nshoZMw4CmxnRHFoFr2p+J/XSTG89jOhkhS5YvNFYSoJxmT6PukLzRnKsSWUaWFvJWxINWVoQyraELzFl5dJ87ziXVa8u4ty9SaPowDHcAJn4MEVVOEW6tAABgqe4RXeHOO8OO/Ox7x1xclnjuAPnM8f4GyRDQ==</latexit>nC
<latexit sha1_base64="l9yZhi4EFkgrrt1ORlYy+R3Qlhw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSIIQklE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3dRvPaHSPJYPZpygH9GB5CFn1Fipft4rld2KOwNZJl5OypCj1it9dfsxSyOUhgmqdcdzE+NnVBnOBE6K3VRjQtmIDrBjqaQRaj+bHTohp1bpkzBWtqQhM/X3REYjrcdRYDsjaoZ60ZuK/3md1IQ3fsZlkhqUbL4oTAUxMZl+TfpcITNibAllittbCRtSRZmx2RRtCN7iy8ukeVHxripe/bJcvc3jKMAxnMAZeHANVbiHGjSAAcIzvMKb8+i8OO/Ox7x1xclnjuAPnM8fc32MtQ==</latexit>

+
<latexit sha1_base64="yST1Kt2kQqq3v9fq16XgST9PaVM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KomIeiz24rGC/cA2lM1m2y7dbMLuRCyh/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4JRbeq3Hrk2Ilb3OE64H9GBEn3BKFrpoYv8CbNw0qv1SmW34s5AlomXkzLkqPdKX90wZmnEFTJJjel4boJ+RjUKJvmk2E0NTygb0QHvWKpoxI2fzS6ekFOrhKQfa1sKyUz9PZHRyJhxFNjOiOLQLHpT8T+vk2L/2s+ESlLkis0X9VNJMCbT90koNGcox5ZQpoW9lbAh1ZShDaloQ/AWX14mzfOKd1nx7i7K1Zs8jgIcwwmcgQdXUIVbqEMDGCh4hld4c4zz4rw7H/PWFSefOYI/cD5/ANEmkQM=</latexit>

dC

<latexit sha1_base64="yST1Kt2kQqq3v9fq16XgST9PaVM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KomIeiz24rGC/cA2lM1m2y7dbMLuRCyh/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4JRbeq3Hrk2Ilb3OE64H9GBEn3BKFrpoYv8CbNw0qv1SmW34s5AlomXkzLkqPdKX90wZmnEFTJJjel4boJ+RjUKJvmk2E0NTygb0QHvWKpoxI2fzS6ekFOrhKQfa1sKyUz9PZHRyJhxFNjOiOLQLHpT8T+vk2L/2s+ESlLkis0X9VNJMCbT90koNGcox5ZQpoW9lbAh1ZShDaloQ/AWX14mzfOKd1nx7i7K1Zs8jgIcwwmcgQdXUIVbqEMDGCh4hld4c4zz4rw7H/PWFSefOYI/cD5/ANEmkQM=</latexit>

dC
<latexit sha1_base64="LaFieUIDPmOJNL+/NKEALMwRoNU=">AAACGXicbVDLSgMxFM34rPU16tJNsAgVocwUUZdFNy4r2Ad06pBJb6ehmcyQZIRa+htu/BU3LhRxqSv/xkxbRFsPBE7OOZfkniDhTGnH+bIWFpeWV1Zza/n1jc2tbXtnt67iVFKo0ZjHshkQBZwJqGmmOTQTCSQKODSC/mXmN+5AKhaLGz1IoB2RULAuo0QbybcdL2BhUd2W8TEue/egCfbiCELiC6yM9nMziSx65NsFp+SMgeeJOyUFNEXVtz+8TkzTCISmnCjVcp1Et4dEakY5jPJeqiAhtE9CaBkqSASqPRxvNsKHRungbizNERqP1d8TQxIpNYgCk4yI7qlZLxP/81qp7p63h0wkqQZBJw91U451jLOacIdJoJoPDCFUMvNXTHtEEqpNmXlTgju78jypl0vuacm9PilULqZ15NA+OkBF5KIzVEFXqIpqiKIH9IRe0Kv1aD1bb9b7JLpgTWf20B9Yn99Lv54A</latexit>�
s2 + 2⇣!ns+ !2

n

�

<latexit sha1_base64="LaFieUIDPmOJNL+/NKEALMwRoNU=">AAACGXicbVDLSgMxFM34rPU16tJNsAgVocwUUZdFNy4r2Ad06pBJb6ehmcyQZIRa+htu/BU3LhRxqSv/xkxbRFsPBE7OOZfkniDhTGnH+bIWFpeWV1Zza/n1jc2tbXtnt67iVFKo0ZjHshkQBZwJqGmmOTQTCSQKODSC/mXmN+5AKhaLGz1IoB2RULAuo0QbybcdL2BhUd2W8TEue/egCfbiCELiC6yM9nMziSx65NsFp+SMgeeJOyUFNEXVtz+8TkzTCISmnCjVcp1Et4dEakY5jPJeqiAhtE9CaBkqSASqPRxvNsKHRungbizNERqP1d8TQxIpNYgCk4yI7qlZLxP/81qp7p63h0wkqQZBJw91U451jLOacIdJoJoPDCFUMvNXTHtEEqpNmXlTgju78jypl0vuacm9PilULqZ15NA+OkBF5KIzVEFXqIpqiKIH9IRe0Kv1aD1bb9b7JLpgTWf20B9Yn99Lv54A</latexit>�
s2 + 2⇣!ns+ !2

n

�

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

 disturbance…

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1
<latexit sha1_base64="EEoUd1NsFdQgR38KYJmIS+SetaM=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGi/YA2ls120y7dbMLuRCihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LRzdRvPXFtRKwecJxwP6IDJULBKFrp3jxWe6WyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnZBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieOVnQiUpcsXmi8JUEozJ9G/SF5ozlGNLKNPC3krYkGrK0KZTtCF4iy8vk2a14l1UvLvzcu06j6MAx3ACZ+DBJdTgFurQAAYDeIZXeHOk8+K8Ox/z1hUnnzmCP3A+fwAGCY2h</latexit>

s2

<latexit sha1_base64="wnrovYvfBA0Bb4qwbUUTyk9R3Oo=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4sSQi6kUoevFYwX5AG8pmO22XbjZxdyOE0D/hxYMiXv073vw3btsctPXBwOO9GWbmBbHg2rjut7O0vLK6tl7YKG5ube/slvb2GzpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3U785hMqzSP5YNIY/ZAOJO9zRo2VWkiuiTpNSbdUdivuFGSReDkpQ45at/TV6UUsCVEaJqjWbc+NjZ9RZTgTOC52Eo0xZSM6wLalkoao/Wx675gcW6VH+pGyJQ2Zqr8nMhpqnYaB7QypGep5byL+57UT07/yMy7jxKBks0X9RBATkcnzpMcVMiNSSyhT3N5K2JAqyoyNqGhD8OZfXiSNs4p3UfHuz8vVmzyOAhzCEZyAB5dQhTuoQR0YCHiGV3hzHp0X5935mLUuOfnMAfyB8/kDa7iO6g==</latexit>e = r � y
<latexit sha1_base64="WUbhcoyqwCCBTRCf1kQMZtjrZh4="></latexit>

e = r � y = (I +GC)�1

| {z }
S

r + (I +GC)�1GC| {z }
T

n� (I +GC)�1

| {z }
S

d

<latexit sha1_base64="UYt3Pod39ngMoNbvqfxt6cqqjBg="></latexit>

y = (I +GC)�1GC| {z }
T

(r � n) + (I +GC)�1

| {z }
S

dOutput

Error

1. Disturbance  
rejection

2. Stability
CONDITION 2:

 stable
<latexit sha1_base64="PlDHbl08KXXNOHHiX9kDRLWJJGo=">AAACFnicbZDLSgMxFIYzXmu9jbp0EyyCIJYZEXVZ7EKXFewF2qFk0kwbmskMyRmxDH0KN76KGxeKuBV3vo1pO3hp/SHw5T/nkJzfjwXX4Dif1tz8wuLScm4lv7q2vrFpb23XdJQoyqo0EpFq+EQzwSWrAgfBGrFiJPQFq/v98qhev2VK80jewCBmXki6kgecEjBW2z5qAbuDtDNsX+JvLOPD7CJ/fIPltl1wis5YeBbcDAooU6Vtf7Q6EU1CJoEKonXTdWLwUqKAU8GG+VaiWUxon3RZ06AkIdNeOl5riPeN08FBpMyRgMfu74mUhFoPQt90hgR6ero2Mv+rNRMIzr2UyzgBJunkoSARGCI8ygh3uGIUxMAAoYqbv2LaI4pQMEnmTQju9MqzUDsuuqdF9/qkULrI4sihXbSHDpCLzlAJXaEKqiKK7tEjekYv1oP1ZL1ab5PWOSub2UF/ZL1/AbTkn7Y=</latexit>

dGdC + nGnC

<latexit sha1_base64="yST1Kt2kQqq3v9fq16XgST9PaVM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KomIeiz24rGC/cA2lM1m2y7dbMLuRCyh/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4JRbeq3Hrk2Ilb3OE64H9GBEn3BKFrpoYv8CbNw0qv1SmW34s5AlomXkzLkqPdKX90wZmnEFTJJjel4boJ+RjUKJvmk2E0NTygb0QHvWKpoxI2fzS6ekFOrhKQfa1sKyUz9PZHRyJhxFNjOiOLQLHpT8T+vk2L/2s+ESlLkis0X9VNJMCbT90koNGcox5ZQpoW9lbAh1ZShDaloQ/AWX14mzfOKd1nx7i7K1Zs8jgIcwwmcgQdXUIVbqEMDGCh4hld4c4zz4rw7H/PWFSefOYI/cD5/ANEmkQM=</latexit>

dC
<latexit sha1_base64="xtj0RzpyN4ZGPRX5Iw9VS+2qUj8=">AAAB83icbVBNS8NAEN3Ur1q/qh69BIvgqSQi6rHoxWMFWwtNKJvNpF262YTdiVhC/4YXD4p49c9489+4aXPQ1gcDj/dmmJkXpIJrdJxvq7Kyura+Ud2sbW3v7O7V9w+6OskUgw5LRKJ6AdUguIQOchTQSxXQOBDwEIxvCv/hEZTmibzHSQp+TIeSR5xRNJLnITxhHk4HRdUbTtOZwV4mbkkapER7UP/ywoRlMUhkgmrdd50U/Zwq5EzAtOZlGlLKxnQIfUMljUH7+ezmqX1ilNCOEmVKoj1Tf0/kNNZ6EgemM6Y40oteIf7n9TOMrvycyzRDkGy+KMqEjYldBGCHXAFDMTGEMsXNrTYbUUUZmphqJgR38eVl0j1ruhdN9+680bou46iSI3JMTolLLkmL3JI26RBGUvJMXsmblVkv1rv1MW+tWOXMIfkD6/MHziiSMA==</latexit>

dd

CONDITION 1:

 degree  degree
<latexit sha1_base64="V7tV9kMdVoL2Xk8dxfim4Ee4og4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0s4m7G6GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPT6g0T+S9GacYxHQgecQZNVbyuwN8JL1qza27M5Bl4hWkBgWavepXt5+wLEZpmKBadzw3NUFOleFM4KTSzTSmlI3oADuWShqjDvLZsRNyYpU+iRJlSxoyU39P5DTWehyHtjOmZqgXvan4n9fJTHQV5FymmUHJ5ouiTBCTkOnnpM8VMiPGllCmuL2VsCFVlBmbT8WG4C2+vExaZ3Xvou7dndca10UcZTiCYzgFDy6hAbfQBB8YcHiGV3hzpPPivDsf89aSU8wcwh84nz9mXo5r</latexit>�

<latexit sha1_base64="Nl7iztFtr0Zl3lI79Q/pDtzgo8U=">AAACI3icbVDLSgMxFM3UV62vqks3wSJUhDJTREUQii50WcE+oFNLJr3ThmYyQ5IR6tB/ceOvuHGhFDcu/BfTB6KtBwIn55xLco8Xcaa0bX9aqYXFpeWV9GpmbX1jcyu7vVNVYSwpVGjIQ1n3iALOBFQ00xzqkQQSeBxqXu9q5NceQCoWijvdj6AZkI5gPqNEG6mVPb/Oq0N8gTOuLwlNnEGC1X0RH+Gi+wiaYDcMoENaAiuj/dxMAg9a2ZxdsMfA88SZkhyaotzKDt12SOMAhKacKNVw7Eg3EyI1oxwGGTdWEBHaIx1oGCpIAKqZjHcc4AOjtLEfSnOExmP190RCAqX6gWeSAdFdNeuNxP+8Rqz9s2bCRBRrEHTykB9zrEM8Kgy3mQSqed8QQiUzf8W0S0xZ2tSaMSU4syvPk2qx4JwUnNvjXOlyWkca7aF9lEcOOkUldIPKqIIoekIv6A29W8/WqzW0PibRlDWd2UV/YH19AxB0oOI=</latexit>

G(s) =
1

s2 + 2⇣!ns+ !2
n

Plant:

<latexit sha1_base64="bfwQ+GqvWxLtgRB0ckTlr479UWo=">AAACEHicbZC7SgNBFIZn4y3GW9TSZjCIsQm7ImojBNNYRjAXyIYwO5lNhszOLjNnxbDsI9j4KjYWitha2vk2TpItNPHAwMf/n8OZ83uR4Bps+9vKLS2vrK7l1wsbm1vbO8XdvaYOY0VZg4YiVG2PaCa4ZA3gIFg7UowEnmAtb1Sb+K17pjQP5R2MI9YNyEByn1MCRuoVj2tlfYKvsOsrQhMX2AMkMu3V0oz7EzZ+r1iyK/a08CI4GZRQVvVe8cvthzQOmAQqiNYdx46gmxAFnAqWFtxYs4jQERmwjkFJAqa7yfSgFB8ZpY/9UJknAU/V3xMJCbQeB57pDAgM9bw3Ef/zOjH4l92EyygGJulskR8LDCGepIP7XDEKYmyAUMXNXzEdEhMNmAwLJgRn/uRFaJ5WnPOKc3tWql5nceTRATpEZeSgC1RFN6iOGoiiR/SMXtGb9WS9WO/Wx6w1Z2Uz++hPWZ8/tMqcaA==</latexit>

C(s) =
nC
dC

=

<latexit sha1_base64="9pZD9DOCO7rPR89Z0OuSi0P7at0=">AAACEHicbZC7SgNBFIZnvcZ4i1raDAYxNmFXRG2EoEUsI5gLZEOYncwmQ2Znl5mzYljyCDa+io2FIraWdr6Ns8kWmnhg4OP/z+HM+b1IcA22/W0tLC4tr6zm1vLrG5tb24Wd3YYOY0VZnYYiVC2PaCa4ZHXgIFgrUowEnmBNb3id+s17pjQP5R2MItYJSF9yn1MCRuoWjqolfYwvsesrQhMX2AMkctytjjPupWz8bqFol+1J4XlwMiiirGrdwpfbC2kcMAlUEK3bjh1BJyEKOBVsnHdjzSJCh6TP2gYlCZjuJJODxvjQKD3sh8o8CXii/p5ISKD1KPBMZ0BgoGe9VPzPa8fgX3QSLqMYmKTTRX4sMIQ4TQf3uGIUxMgAoYqbv2I6ICYaMBnmTQjO7Mnz0DgpO2dl5/a0WLnK4sihfXSASshB56iCblAN1RFFj+gZvaI368l6sd6tj2nrgpXN7KE/ZX3+AMfinHQ=</latexit>

G(s) =
nG
dG

=

Controller:

<latexit sha1_base64="/elq0QcVg/V2j9dgvqyuTKU5QGw=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXJVERF0W3bisYB/QhDCZTtqh8wgzE6XELvwVNy4UcetvuPNvnLZZaOuBC4dz7uXee+KUUW0879spLS2vrK6V1ysbm1vbO+7uXkvLTGHSxJJJ1YmRJowK0jTUMNJJFUE8ZqQdD68nfvueKE2luDOjlIQc9QVNKEbGSpF7EDDKo1zDQNH+wCCl5AP0xpFb9WreFHCR+AWpggKNyP0KehJnnAiDGdK663upCXOkDMWMjCtBpkmK8BD1SddSgTjRYT69fwyPrdKDiVS2hIFT9fdEjrjWIx7bTo7MQM97E/E/r5uZ5DLMqUgzQwSeLUoyBo2EkzBgjyqCDRtZgrCi9laIB0ghbGxkFRuCP//yImmd1vzzmn97Vq1fFXGUwSE4AifABxegDm5AAzQBBo/gGbyCN+fJeXHenY9Za8kpZvbBHzifP+x7lgo=</latexit>

lim
s!0

oscillator…

disturbance 
rejection…

 stability…
<latexit sha1_base64="H0QLWuVndqsJTYB13JTEgkR4PLg=">AAAB9HicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9SIEc/EYwTwgWcLspJMMmZ1dZ3qDYcl3ePGgiFc/xpt/4yTZgyYWNBRV3XR3BbEUBl3321lZXVvf2Mxt5bd3dvf2CweHdRMlmkONRzLSzYAZkEJBDQVKaMYaWBhIaATDytRvjEAbEakHHMfgh6yvRE9whlby2whPmKpJp0JvaKdQdEvuDHSZeBkpkgzVTuGr3Y14EoJCLpkxLc+N0U+ZRsElTPLtxEDM+JD1oWWpYiEYP50dPaGnVunSXqRtKaQz9fdEykJjxmFgO0OGA7PoTcX/vFaCvWs/FSpOEBSfL+olkmJEpwnQrtDAUY4tYVwLeyvlA6YZR5tT3obgLb68TOrnJe+y5N1fFMu3WRw5ckxOyBnxyBUpkztSJTXCySN5Jq/kzRk5L8678zFvXXGymSPyB87nDxnekag=</latexit>nC =

<latexit sha1_base64="yxRtSfB7WvBu4CwLgBZJrEWx9Cw=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9SIEc/EYwTwgWcLs7GwyZPbhTG8wLPkOLx4U8erHePNvnCR70MSChqKqm+4uL5FCo21/Wyura+sbm4Wt4vbO7t5+6eCwqeNUMd5gsYxV26OaSxHxBgqUvJ0oTkNP8pY3rE391ogrLeLoAccJd0Paj0QgGEUjuV3kT5j5k16N3JBeqWxX7BnIMnFyUoYc9V7pq+vHLA15hExSrTuOnaCbUYWCST4pdlPNE8qGtM87hkY05NrNZkdPyKlRfBLEylSEZKb+nshoqPU49ExnSHGgF72p+J/XSTG4djMRJSnyiM0XBakkGJNpAsQXijOUY0MoU8LcStiAKsrQ5FQ0ITiLLy+T5nnFuaw49xfl6m0eRwGO4QTOwIErqMId1KEBDB7hGV7hzRpZL9a79TFvXbHymSP4A+vzBwp6kZ4=</latexit>

dC =



SISO Design - Example

<latexit sha1_base64="XANJ/xCNU5B47CSr42JJTQ6YAkI=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY9KDHCvYD2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPpppTH2BR5KFjGCTSXdVfT4oV9yaOwdaJV5OKpCjOSh/9YcRSQSVhnCsdc9zY+OnWBlGOJ2V+ommMSYTPKI9SyUWVPvp/NYZOrPKEIWRsiUNmqu/J1IstJ6KwHYKbMZ62cvE/7xeYsJrP2UyTgyVZLEoTDgyEcoeR0OmKDF8agkmitlbERljhYmx8ZRsCN7yy6ukfVHzLmveQ73SuMnjKMIJnEIVPLiCBtxDE1pAYAzP8ApvjnBenHfnY9FacPKZY/gD5/MHN2WNsw==</latexit>

G(s)
<latexit sha1_base64="9QyqbZlsOFamTwyHLTLpLgBOwPg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY7MVjBfsB7VKyabYNTbJLkhXK0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G02bmd5+o0iySj2YWU1/gsWQhI9hkUrOqL4fliltzF0DrxMtJBXK0huWvwSgiiaDSEI617ntubPwUK8MIp/PSINE0xmSKx7RvqcSCaj9d3DpHF1YZoTBStqRBC/X3RIqF1jMR2E6BzUSvepn4n9dPTHjrp0zGiaGSLBeFCUcmQtnjaMQUJYbPLMFEMXsrIhOsMDE2npINwVt9eZ10rmredc17qFcad3kcRTiDc6iCBzfQgHtoQRsITOAZXuHNEc6L8+58LFsLTj5zCn/gfP4AMUmNrw==</latexit>

C(s)

<latexit sha1_base64="Kf9mXI33HZBwgZP3GwzBDcRuRwY=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFC6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C73u09UaRbJR5PG1Bd4LFnICDa5lNb1+bBacxvuHGiVeAWpQYHWsPo1GEUkEVQawrHWfc+NjZ9hZRjhdFYZJJrGmEzxmPYtlVhQ7WfzW2fozCojFEbKljRorv6eyLDQOhWB7RTYTPSyl4v/ef3EhDd+xmScGCrJYlGYcGQilD+ORkxRYnhqCSaK2VsRmWCFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHABJ7hFd4c4bw4787HorXkFDPH8AfO5w+Dw43l</latexit>

y(s)

<latexit sha1_base64="bPGUI7uTOwawc40lrKHHT4O49FM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbNqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo5TRWibxDxWvQBrypmkbcMMp71EUSwCTrvB5C73u09UaRbLRzNNqC/wSLKIEWxyKazr82G15jbcOdAq8QpSgwKtYfVrEMYkFVQawrHWfc9NjJ9hZRjhdFYZpJommEzwiPYtlVhQ7WfzW2fozCohimJlSxo0V39PZFhoPRWB7RTYjPWyl4v/ef3URDd+xmSSGirJYlGUcmRilD+OQqYoMXxqCSaK2VsRGWOFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHAGJ7hFd4c4bw4787HorXkFDPH8AfO5w9jsI3Q</latexit>

d(s)

<latexit sha1_base64="KTcTtUnmZcm/a2cj2dg6AHoG/wY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4sSQi6rHoxWML9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxUP++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasIbP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSvKh4VxWvflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPdoWMtw==</latexit>�

<latexit sha1_base64="o1aIZT27tCW4nd0bTkFWvq6VF04=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZTtqlu0nY3Qil9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBY+wabgR2EkUUhkIbAfju8xvP6HSPI4ezSRBX9JhxEPOqMkkrOrzfrni1tw5yCrxclKBHI1++as3iFkqMTJMUK27npsYf0qV4UzgrNRLNSaUjekQu5ZGVKL2p/NbZ+TMKgMSxspWZMhc/T0xpVLriQxsp6RmpJe9TPzP66YmvPGnPEpSgxFbLApTQUxMssfJgCtkRkwsoUxxeythI6ooMzaekg3BW355lbQuat5VzXu4rNRv8ziKcAKnUAUPrqEO99CAJjAYwTO8wpsjnRfn3flYtBacfOYY/sD5/AFlN43R</latexit>

e(s)
<latexit sha1_base64="OJtlB+ycfgHnWjCz9eBJgG7+VxQ=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwyKanr82G15jbcHGiVeAWpQYHWsPo1GEUkEVQawrHWfc+NjZ9iZRjhdF4ZJJrGmEzxmPYtlVhQ7af5rXN0ZpURCiNlSxqUq78nUiy0nonAdgpsJnrZy8T/vH5iwhs/ZTJODJVksShMODIRyh5HI6YoMXxmCSaK2VsRmWCFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHABJ7hFd4c4bw4787HorXkFDPH8AfO5w99p43h</latexit>

u(s)
<latexit sha1_base64="/kEOhEpO5xRMVaqaWI6VVUflB6U=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwySdX1+bBacxtuDrRKvILUoEBrWP0ajCKSCCoN4VjrvufGxk+xMoxwOq8MEk1jTKZ4TPuWSiyo9tP81jk6s8oIhZGyJQ3K1d8TKRZaz0RgOwU2E73sZeJ/Xj8x4Y2fMhknhkqyWBQmHJkIZY+jEVOUGD6zBBPF7K2ITLDCxNh4KjYEb/nlVdK5aHhXDe/hsta8LeIowwmcQh08uIYm3EML2kBgAs/wCm+OcF6cd+dj0Vpyiplj+APn8wd5Eo3e</latexit>

r(s)

<latexit sha1_base64="do7WY/vNWpTt5pzK60ma8NppWmo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwySdb1+bBacxtuDrRKvILUoEBrWP0ajCKSCCoN4VjrvufGxk+xMoxwOq8MEk1jTKZ4TPuWSiyo9tP81jk6s8oIhZGyJQ3K1d8TKRZaz0RgOwU2E73sZeJ/Xj8x4Y2fMhknhkqyWBQmHJkIZY+jEVOUGD6zBBPF7K2ITLDCxNh4KjYEb/nlVdK5aHhXDe/hsta8LeIowwmcQh08uIYm3EML2kBgAs/wCm+OcF6cd+dj0Vpyiplj+APn8wdy9o3a</latexit>

n(s)
<latexit sha1_base64="zSqv6Nf+TXilv7yzy+d4jEgEidA=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDAYhacKuiNoIwRRaWEQwD0iWMDuZTcbM7Cwzs0JY0tj4KzYWitj6D3b+jZNkQU08cOFwzr3ce48fMaq043xZmYXFpeWV7GpubX1jc8ve3qkrEUtMalgwIZs+UoTRkNQ01Yw0I0kQ9xlp+IPK2G/cE6moCG/1MCIeR72QBhQjbaSOvX9duINtwUkPFeE5LFxWij9Cx847JWcCOE/clORBimrH/mx3BY45CTVmSKmW60TaS5DUFDMyyrVjRSKEB6hHWoaGiBPlJZMvRvDQKF0YCGkq1HCi/p5IEFdqyH3TyZHuq1lvLP7ntWIdnHkJDaNYkxBPFwUxg1rAcSSwSyXBmg0NQVhScyvEfSQR1ia4nAnBnX15ntSPSu5Jyb05zpcv0jiyYA8cgAJwwSkogytQBTWAwQN4Ai/g1Xq0nq03633amrHSmV3wB9bHN1Zale0=</latexit>

L(j!) = (GC)(j!)

-1

<latexit sha1_base64="gOhfs16H5HsTlNvhUl/QEHoLivY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYhA8hV0R9Rj04jGCeUCyhNlJbzJmHsvMrBBC/sGLB0W8+j/e/BsnyR40saChqOqmuytOOTM2CL69ldW19Y3NwlZxe2d3b790cNgwKtMU61RxpVsxMciZxLpllmMr1UhEzLEZD2+nfvMJtWFKPthRipEgfckSRol1UqOjBPZJt1QOKsEM/jIJc1KGHLVu6avTUzQTKC3lxJh2GKQ2GhNtGeU4KXYygymhQ9LHtqOSCDTReHbtxD91Ss9PlHYlrT9Tf0+MiTBmJGLXKYgdmEVvKv7ntTObXEdjJtPMoqTzRUnGfav86et+j2mklo8cIVQzd6tPB0QTal1ARRdCuPjyMmmcV8LLSnh/Ua7e5HEU4BhO4AxCuIIq3EEN6kDhEZ7hFd485b14797HvHXFy2eO4A+8zx+SKY8h</latexit>!
<latexit sha1_base64="1vR6UjuQPRJ8qb7fMANHxTb3tgo=">AAAB83icbVBNSwMxEM3Wr1q/qh69BItQL2VXRD0WvXisaD+gu5RsOtvGJpslyQql7d/w4kERr/4Zb/4b03YP2vpg4PHeDDPzwoQzbVz328mtrK6tb+Q3C1vbO7t7xf2DhpapolCnkkvVCokGzmKoG2Y4tBIFRIQcmuHgZuo3n0BpJuMHM0wgEKQXs4hRYqzkj+/Lj74U0COn406x5FbcGfAy8TJSQhlqneKX35U0FRAbyonWbc9NTDAiyjDKYVLwUw0JoQPSg7alMRGgg9Hs5gk+sUoXR1LZig2eqb8nRkRoPRSh7RTE9PWiNxX/89qpia6CEYuT1EBM54uilGMj8TQA3GUKqOFDSwhVzN6KaZ8oQo2NqWBD8BZfXiaNs4p3UfHuzkvV6yyOPDpCx6iMPHSJqugW1VAdUZSgZ/SK3pzUeXHenY95a87JZg7RHzifP5NskWM=</latexit>

|S(j!)| <latexit sha1_base64="nj3XqTzprASFsxfegmr0WWJLFo4=">AAAB83icbVDLSgNBEJyNrxhfUY9eFoMQL2FXRD0GvXiMkBdklzA76U3GzGOZmRVCkt/w4kERr/6MN//GSbIHTSxoKKq66e6KEka18bxvJ7e2vrG5ld8u7Ozu7R8UD4+aWqaKQINIJlU7whoYFdAw1DBoJwowjxi0ouHdzG89gdJUiroZJRBy3Bc0pgQbKwWTevkxkBz6+HzSLZa8ijeHu0r8jJRQhlq3+BX0JEk5CEMY1rrje4kJx1gZShhMC0GqIcFkiPvQsVRgDjocz2+eumdW6bmxVLaEcefq74kx5lqPeGQ7OTYDvezNxP+8Tmrim3BMRZIaEGSxKE6Za6Q7C8DtUQXEsJElmChqb3XJACtMjI2pYEPwl19eJc2Lin9V8R8uS9XbLI48OkGnqIx8dI2q6B7VUAMRlKBn9IrenNR5cd6dj0VrzslmjtEfOJ8/lPqRZA==</latexit>

|T (j!)|

Bandwidth

<latexit sha1_base64="CQlPXgoFrM7Xet2OtjAKp+2XZkA=">AAAB8HicbVBNS8NAEJ34WetX1aOXYBE8lUREPZZ68VjBfkgbymazbZfubsLuRCyhv8KLB0W8+nO8+W/ctjlo64OBx3szzMwLE8ENet63s7K6tr6xWdgqbu/s7u2XDg6bJk41ZQ0ai1i3Q2KY4Io1kKNg7UQzIkPBWuHoZuq3Hpk2PFb3OE5YIMlA8T6nBK300EX2hFlUm/RKZa/izeAuEz8nZchR75W+ulFMU8kUUkGM6fhegkFGNHIq2KTYTQ1LCB2RAetYqohkJshmB0/cU6tEbj/WthS6M/X3REakMWMZ2k5JcGgWvan4n9dJsX8dZFwlKTJF54v6qXAxdqffuxHXjKIYW0Ko5vZWlw6JJhRtRkUbgr/48jJpnlf8y4p/d1Gu1vI4CnAMJ3AGPlxBFW6hDg2gIOEZXuHN0c6L8+58zFtXnHzmCP7A+fwBFpuQmQ==</latexit>

dB

disturbance 
rejection


(low frequency)
noise rejection


(high frequency)

<latexit sha1_base64="rbmIEb9PNehThWR/2dXI0CEKNsw=">AAACKXicbVDLSgMxFM34rPVVdekmWIR2U2ZE1I1QFMRlBfuAzlAyaaYNzWSG5I4yDP0dN/6KGwVF3fojpo+FbT0QOJxzLjf3+LHgGmz7y1paXlldW89t5De3tnd2C3v7DR0lirI6jUSkWj7RTHDJ6sBBsFasGAl9wZr+4HrkNx+Y0jyS95DGzAtJT/KAUwJG6hSqruBhJwPsKt7rA1EqesQulwGkQxyUoIwv8SSiZyL2EGt8U9LlTqFoV+wx8CJxpqSIpqh1Cm9uN6JJyCRQQbRuO3YMXkYUcCrYMO8mmsWEDkiPtQ2VJGTay8aXDvGxUbo4iJR5EvBY/TuRkVDrNPRNMiTQ1/PeSPzPaycQXHgZl3ECTNLJoiARGCI8qg13uWIURGoIoYqbv2LaJ4pQMOXmTQnO/MmLpHFScc4qzt1psXo1rSOHDtERKiEHnaMqukU1VEcUPaEX9I4+rGfr1fq0vifRJWs6c4BmYP38AmM/pgc=</latexit>

lim
t!1

f(t) = lim
s!0

sF (s)FVT: 

Disturbance 
types

<latexit sha1_base64="ywJzHH7oki+MiNHzTkr3XOAEmOg=">AAACDXicbZDLSsNAFIYnXmu9VV26GaxC3ZRERN0IRTcuK9gLNKVMJpN26GQSZk7EEvICbnwVNy4UcevenW/jtM1CW38Y+PjPOZw5vxcLrsG2v62FxaXlldXCWnF9Y3Nru7Sz29RRoihr0EhEqu0RzQSXrAEcBGvHipHQE6zlDa/H9dY9U5pH8g5GMeuGpC95wCkBY/VKh35FH+NL7AaK0NQF9gCpzHp+lrM/5l6pbFftifA8ODmUUa56r/Tl+hFNQiaBCqJ1x7Fj6KZEAaeCZUU30SwmdEj6rGNQkpDpbjq5JsNHxvFxECnzJOCJ+3siJaHWo9AznSGBgZ6tjc3/ap0EgotuymWcAJN0uihIBIYIj6PBPleMghgZIFRx81dMB8TkAibAognBmT15HponVees6tyelmtXeRwFtI8OUAU56BzV0A2qowai6BE9o1f0Zj1ZL9a79TFtXbDymT30R9bnD/oqnDA=</latexit>

d(s) =
nd
dd

<latexit sha1_base64="vsDpfYbw0s5cDF7qjMYBdSqobT4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU0P1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5oVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTcmG4C2/vEpaF1Xvquo1Liu12zyOIpzAKZyDB9dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/gfP4A4J2M/Q==</latexit>s

<latexit sha1_base64="pMmDtUVZhMnMbKgTVCJu5sCQedk=">AAACCnicbZDLSsNAFIYnXmu9RV26GS2Cq5KIqBuh6KIuK9gLNKFMppN26GQSZk7EErp246u4caGIW5/AnW/jtM1CW38Y+PjPOZw5f5AIrsFxvq2FxaXlldXCWnF9Y3Nr297Zbeg4VZTVaSxi1QqIZoJLVgcOgrUSxUgUCNYMBtfjevOeKc1jeQfDhPkR6UkeckrAWB37oIovsRcqQjMP2ANkctSpjnLujrljl5yyMxGeBzeHEspV69hfXjemacQkUEG0brtOAn5GFHAq2KjopZolhA5Ij7UNShIx7WeTU0b4yDhdHMbKPAl44v6eyEik9TAKTGdEoK9na2Pzv1o7hfDCz7hMUmCSTheFqcAQ43EuuMsVoyCGBghV3PwV0z4xuYBJr2hCcGdPnofGSdk9K7u3p6XKVR5HAe2jQ3SMXHSOKugG1VAdUfSIntErerOerBfr3fqYti5Y+cwe+iPr8we9rJr3</latexit>

G =
nG
dG

<latexit sha1_base64="j1wft0CK/Cw+ILl20WjrN4MMhbk=">AAACCnicbZDLSsNAFIYn9VbrLerSzWgRXJVERN0IxW5cVrAXaEuZTCft0MkkzJyIJWTtxldx40IRtz6BO9/GSZuFtv4w8PGfczhzfi8SXIPjfFuFpeWV1bXiemljc2t7x97da+owVpQ1aChC1faIZoJL1gAOgrUjxUjgCdbyxrWs3rpnSvNQ3sEkYr2ADCX3OSVgrL59WMNXuOsrQpMusAdIZNqvpTkPMu7bZafiTIUXwc2hjHLV+/ZXdxDSOGASqCBad1wngl5CFHAqWFrqxppFhI7JkHUMShIw3Uump6T42DgD7IfKPAl46v6eSEig9STwTGdAYKTna5n5X60Tg3/ZS7iMYmCSzhb5scAQ4iwXPOCKURATA4Qqbv6K6YiYXMCkVzIhuPMnL0LztOKeV9zbs3L1Oo+jiA7QETpBLrpAVXSD6qiBKHpEz+gVvVlP1ov1bn3MWgtWPrOP/sj6/AGqxJrr</latexit>

C =
nC
dC

<latexit sha1_base64="MnALy66m5D7hSlqRqr0HHhL8dpI=">AAACLHicbZDLSgMxFIYz9VbrrerSTbAIrsqMiLoRirOoCxcV7AXaUjJppg3NZIbkjFiGeSA3voogLizi1ucwbWdRqwcSPv7/HJLze5HgGmx7YuVWVtfWN/Kbha3tnd294v5BQ4exoqxOQxGqlkc0E1yyOnAQrBUpRgJPsKY3cqd+85EpzUP5AOOIdQMykNznlICRekX3Dl/jqmuujq8ITTrAniCRaa+aZtyf8pLpLphu2iuW7LI9K/wXnAxKKKtar/jW6Yc0DpgEKojWbceOoJsQBZwKlhY6sWYRoSMyYG2DkgRMd5PZsik+MUof+6EyRwKeqYsTCQm0Hgee6QwIDPWyNxX/89ox+FfdhMsoBibp/CE/FhhCPE0O97liFMTYAKGKm79iOiQmFzD5FkwIzvLKf6FxVnYuys79ealyk8WRR0foGJ0iB12iCrpFNVRHFD2jV/SBJtaL9W59Wl/z1pyVzRyiX2V9/wArHamH</latexit>

L = GC =
nG
dG

nC
dC

Loop 
Transfer

…causal
<latexit sha1_base64="G6v+Z6/unswo8aK3i2ZFmhr3IV0=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cTNYBBdSEhF1WexClxXsBdoQJpNJO3RyYeZELLELX8WNC0Xc+hrufBunbRBt/WHg4z/ncM78XiK4Asv6MgoLi0vLK8XV0tr6xuaWub3TVHEqKWvQWMSy7RHFBI9YAzgI1k4kI6EnWMsb1Mb11h2TisfRLQwT5oSkF/GAUwLacs29LrB7yPyRe3WMf7jmmmWrYk2E58HOoYxy1V3zs+vHNA1ZBFQQpTq2lYCTEQmcCjYqdVPFEkIHpMc6GiMSMuVkk/tH+FA7Pg5iqV8EeOL+nshIqNQw9HRnSKCvZmtj879aJ4Xgwsl4lKTAIjpdFKQCQ4zHYWCfS0ZBDDUQKrm+FdM+kYSCjqykQ7BnvzwPzZOKfVaxb07L1cs8jiLaRwfoCNnoHFXRNaqjBqLoAT2hF/RqPBrPxpvxPm0tGPnMLvoj4+MbBn6WGw==</latexit>

dG, dC
<latexit sha1_base64="03VgsEeZLr2d27qAriYkPW64ews=">AAACAHicbZDLSsNAFIYnXmu9RV24cDNYBBdSEhF1WexClxXsBdpQJtNJO3QyCTMnYgnZ+CpuXCji1sdw59s4bYNo6w8DH/85hzPn92PBNTjOl7WwuLS8slpYK65vbG5t2zu7DR0lirI6jUSkWj7RTHDJ6sBBsFasGAl9wZr+sDquN++Z0jySdzCKmReSvuQBpwSM1bX3O8AeIJVZ9/oE/3AVd+2SU3YmwvPg5lBCuWpd+7PTi2gSMglUEK3brhODlxIFnAqWFTuJZjGhQ9JnbYOShEx76eSADB8Zp4eDSJknAU/c3xMpCbUehb7pDAkM9GxtbP5XaycQXHopl3ECTNLpoiARGCI8TgP3uGIUxMgAoYqbv2I6IIpQMJkVTQju7Mnz0Dgtu+dl9/asVLnK4yigA3SIjpGLLlAF3aAaqiOKMvSEXtCr9Wg9W2/W+7R1wcpn9tAfWR/fg9GWWQ==</latexit>nG, nC higher order than…

<latexit sha1_base64="LpC1aCpLS+5qFgFG4BBWv2d1yvY="></latexit>

= lim
s!0

snn + · · ·+ ↵ksk

snd + · · ·+ ↵k0sk0

impulse  step  ramp quad
<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1
<latexit sha1_base64="EZ2msM4NwWSSnJ5VkGGc7mbpaBc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU01E1GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94jjhfkQHSoSCUbTSg3dmeuWKW3VnIMvEy0kFctR75a9uP2ZpxBUySY3peG6CfkY1Cib5pNRNDU8oG9EB71iqaMSNn81OnZATq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9G/SF5ozlGNLKNPC3krYkGrK0KZTsiF4iy8vk+Z51busevcXldpNHkcRjuAYTsGDK6jBHdShAQwG8Ayv8OZI58V5dz7mrQUnnzmEP3A+fwC8h41x</latexit>

1/s
<latexit sha1_base64="ZzcAa+fHMW9bNzjQABFAFK07Fi4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4qkkR9Vj04rGCaQttLJvtpF262YTdjVBKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfzsrq2vrGZmGruL2zu7dfOjhs6CRTDH2WiES1QqpRcIm+4UZgK1VI41BgMxzeTv3mEyrNE/lgRikGMe1LHnFGjZV871w/VrulsltxZyDLxMtJGXLUu6WvTi9hWYzSMEG1bntuaoIxVYYzgZNiJ9OYUjakfWxbKmmMOhjPjp2QU6v0SJQoW9KQmfp7YkxjrUdxaDtjagZ60ZuK/3ntzETXwZjLNDMo2XxRlAliEjL9nPS4QmbEyBLKFLe3EjagijJj8ynaELzFl5dJo1rxLive/UW5dpPHUYBjOIEz8OAKanAHdfCBAYdneIU3RzovzrvzMW9dcfKZI/gD5/MH4qyOFQ==</latexit>

1/s2
<latexit sha1_base64="pLmqFTm+52+mWpnCQ5YXuZQ/aC8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU01U1GPRi8cKpi20sWy203bpZhN2N0IJ/Q1ePCji1R/kzX/jts1Bqw8GHu/NMDMvTATXxnW/nMLS8srqWnG9tLG5tb1T3t1r6DhVDH0Wi1i1QqpRcIm+4UZgK1FIo1BgMxzdTP3mIyrNY3lvxgkGER1I3ueMGiv53ol+OOuWK27VnYH8JV5OKpCj3i1/dnoxSyOUhgmqddtzExNkVBnOBE5KnVRjQtmIDrBtqaQR6iCbHTshR1bpkX6sbElDZurPiYxGWo+j0HZG1Az1ojcV//PaqelfBRmXSWpQsvmifiqIicn0c9LjCpkRY0soU9zeStiQKsqMzadkQ/AWX/5LGqdV76Lq3Z1Xatd5HEU4gEM4Bg8uoQa3UAcfGHB4ghd4daTz7Lw57/PWgpPP7MMvOB/f5DCOFg==</latexit>

1/s3

<latexit sha1_base64="RZQtKCDdy1hmjclKwNN9kFmiVA0=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbRU9mVop6k6MVjBfsB7VKyabaNm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMCxLOtHHdb6ewsrq2vlHcLG1t7+zulfcPWlqmitAmkVyqToA15UzQpmGG006iKI4DTttBdDv1209UaSbFgxkn1I/xULCQEWys1IrQNYpO++WKW3VnQMvEy0kFcjT65a/eQJI0psIQjrXuem5i/Awrwwink1Iv1TTBJMJD2rVU4JhqP5tdO0EnVhmgUCpbwqCZ+nsiw7HW4ziwnTE2I73oTcX/vG5qwis/YyJJDRVkvihMOTISTV9HA6YoMXxsCSaK2VsRGWGFibEBlWwI3uLLy6R1XvUuqt59rVK/yeMowhEcwxl4cAl1uIMGNIHAIzzDK7w50nlx3p2PeWvByWcO4Q+czx8tbo43</latexit>

k > k0

<latexit sha1_base64="Az7jo6nqXcRzFYaD8a9VFMWpywk=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNoFe4kqIVF0MYygvmA5Ah7m71kvb3dY3dPCEf+g42FIrb+Hzv/jZvkCk18MPB4b4aZeUHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvLVBHaJJJL1QmwppwJ2jTMcNpJFMVxwGk7iG6nfvuJKs2keDDjhPoxHgoWMoKNlVoRukbRab9ccavuDGiZeDmpQI5Gv/zVG0iSxlQYwrHWXc9NjJ9hZRjhdFLqpZommER4SLuWChxT7WezayfoxCoDFEplSxg0U39PZDjWehwHtjPGZqQXvan4n9dNTXjlZ0wkqaGCzBeFKUdGounraMAUJYaPLcFEMXsrIiOsMDE2oJINwVt8eZm0zqveRdW7r1XqN3kcRTiCYzgDDy6hDnfQgCYQeIRneIU3RzovzrvzMW8tOPnMIfyB8/kDKmCONQ==</latexit>

k < k0

<latexit sha1_base64="JJI/zcQTqceq+ck1MDQAc/2WdcY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbRU9mVol6EohePFewHtEvJptk2bjZZkqxQlv4HLx4U8er/8ea/MW33oK0PBh7vzTAzL0g408Z1v53Cyura+kZxs7S1vbO7V94/aGmZKkKbRHKpOgHWlDNBm4YZTjuJojgOOG0H0e3Ubz9RpZkUD2acUD/GQ8FCRrCxUitC1yg67ZcrbtWdAS0TLycVyNHol796A0nSmApDONa667mJ8TOsDCOcTkq9VNMEkwgPaddSgWOq/Wx27QSdWGWAQqlsCYNm6u+JDMdaj+PAdsbYjPSiNxX/87qpCa/8jIkkNVSQ+aIw5chINH0dDZiixPCxJZgoZm9FZIQVJsYGVLIheIsvL5PWedW7qHr3tUr9Jo+jCEdwDGfgwSXU4Q4a0AQCj/AMr/DmSOfFeXc+5q0FJ585hD9wPn8AK+eONg==</latexit>

k = k0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0
<latexit sha1_base64="UyOwiy6/yuvViHZTFwAhrcazMuo=">AAACEnicbZDJSgNBEIZ74hbjFvXopTGIegkzIuox6MVjBLNAJoSaTk/SpGehu0YJwzyDF1/FiwdFvHry5tvYWQRN/KHh468qquv3Yik02vaXlVtYXFpeya8W1tY3NreK2zt1HSWK8RqLZKSaHmguRchrKFDyZqw4BJ7kDW9wNao37rjSIgpvcRjzdgC9UPiCARqrUzx2lej1EZSK7qmLvgKWuiDjPnQG2Q+lg8Ms6xRLdtkei86DM4USmaraKX663YglAQ+RSdC65dgxtlNQKJjkWcFNNI+BDaDHWwZDCLhup+OTMnpgnC71I2VeiHTs/p5IIdB6GHimMwDs69nayPyv1krQv2inIowT5CGbLPITSTGio3xoVyjOUA4NAFPC/JWyPphY0KRYMCE4syfPQ/2k7JyVnZvTUuVyGkee7JF9ckQcck4q5JpUSY0w8kCeyAt5tR6tZ+vNep+05qzpzC75I+vjG+qGnuM=</latexit>

! ↵k
↵k0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0
<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0 <latexit sha1_base64="mazb0970JojN35Q8uf+F2WEfF3o=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUREPRa9eKxgP6ANZbPdtGs3u2F3IoTQ/+DFgyJe/T/e/Ddu2xy09cHA470ZZuaFieAGPe/bWVldW9/YLG2Vt3d29/YrB4cto1JNWZMqoXQnJIYJLlkTOQrWSTQjcShYOxzfTv32E9OGK/mAWcKCmAwljzglaKVWj8sIs36l6tW8Gdxl4hekCgUa/cpXb6BoGjOJVBBjur6XYJATjZwKNin3UsMSQsdkyLqWShIzE+SzayfuqVUGbqS0LYnuTP09kZPYmCwObWdMcGQWvan4n9dNMboOci6TFJmk80VRKlxU7vR1d8A1oygySwjV3N7q0hHRhKINqGxD8BdfXiat85p/WfPvL6r1myKOEhzDCZyBD1dQhztoQBMoPMIzvMKbo5wX5935mLeuOMXMEfyB8/kDxCePQg==</latexit>1

<latexit sha1_base64="l9yZhi4EFkgrrt1ORlYy+R3Qlhw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSIIQklE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3dRvPaHSPJYPZpygH9GB5CFn1Fipft4rld2KOwNZJl5OypCj1it9dfsxSyOUhgmqdcdzE+NnVBnOBE6K3VRjQtmIDrBjqaQRaj+bHTohp1bpkzBWtqQhM/X3REYjrcdRYDsjaoZ60ZuK/3md1IQ3fsZlkhqUbL4oTAUxMZl+TfpcITNibAllittbCRtSRZmx2RRtCN7iy8ukeVHxripe/bJcvc3jKMAxnMAZeHANVbiHGjSAAcIzvMKb8+i8OO/Ox7x1xclnjuAPnM8fc32MtQ==</latexit>

+
<latexit sha1_base64="LaFieUIDPmOJNL+/NKEALMwRoNU=">AAACGXicbVDLSgMxFM34rPU16tJNsAgVocwUUZdFNy4r2Ad06pBJb6ehmcyQZIRa+htu/BU3LhRxqSv/xkxbRFsPBE7OOZfkniDhTGnH+bIWFpeWV1Zza/n1jc2tbXtnt67iVFKo0ZjHshkQBZwJqGmmOTQTCSQKODSC/mXmN+5AKhaLGz1IoB2RULAuo0QbybcdL2BhUd2W8TEue/egCfbiCELiC6yM9nMziSx65NsFp+SMgeeJOyUFNEXVtz+8TkzTCISmnCjVcp1Et4dEakY5jPJeqiAhtE9CaBkqSASqPRxvNsKHRungbizNERqP1d8TQxIpNYgCk4yI7qlZLxP/81qp7p63h0wkqQZBJw91U451jLOacIdJoJoPDCFUMvNXTHtEEqpNmXlTgju78jypl0vuacm9PilULqZ15NA+OkBF5KIzVEFXqIpqiKIH9IRe0Kv1aD1bb9b7JLpgTWf20B9Yn99Lv54A</latexit>�
s2 + 2⇣!ns+ !2

n

�

<latexit sha1_base64="LaFieUIDPmOJNL+/NKEALMwRoNU=">AAACGXicbVDLSgMxFM34rPU16tJNsAgVocwUUZdFNy4r2Ad06pBJb6ehmcyQZIRa+htu/BU3LhRxqSv/xkxbRFsPBE7OOZfkniDhTGnH+bIWFpeWV1Zza/n1jc2tbXtnt67iVFKo0ZjHshkQBZwJqGmmOTQTCSQKODSC/mXmN+5AKhaLGz1IoB2RULAuo0QbybcdL2BhUd2W8TEue/egCfbiCELiC6yM9nMziSx65NsFp+SMgeeJOyUFNEXVtz+8TkzTCISmnCjVcp1Et4dEakY5jPJeqiAhtE9CaBkqSASqPRxvNsKHRungbizNERqP1d8TQxIpNYgCk4yI7qlZLxP/81qp7p63h0wkqQZBJw91U451jLOacIdJoJoPDCFUMvNXTHtEEqpNmXlTgju78jypl0vuacm9PilULqZ15NA+OkBF5KIzVEFXqIpqiKIH9IRe0Kv1aD1bb9b7JLpgTWf20B9Yn99Lv54A</latexit>�
s2 + 2⇣!ns+ !2

n

�

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1
<latexit sha1_base64="EEoUd1NsFdQgR38KYJmIS+SetaM=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGi/YA2ls120y7dbMLuRCihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LRzdRvPXFtRKwecJxwP6IDJULBKFrp3jxWe6WyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnZBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieOVnQiUpcsXmi8JUEozJ9G/SF5ozlGNLKNPC3krYkGrK0KZTtCF4iy8vk2a14l1UvLvzcu06j6MAx3ACZ+DBJdTgFurQAAYDeIZXeHOk8+K8Ox/z1hUnnzmCP3A+fwAGCY2h</latexit>

s2

<latexit sha1_base64="EEoUd1NsFdQgR38KYJmIS+SetaM=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGi/YA2ls120y7dbMLuRCihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LRzdRvPXFtRKwecJxwP6IDJULBKFrp3jxWe6WyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnZBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieOVnQiUpcsXmi8JUEozJ9G/SF5ozlGNLKNPC3krYkGrK0KZTtCF4iy8vk2a14l1UvLvzcu06j6MAx3ACZ+DBJdTgFurQAAYDeIZXeHOk8+K8Ox/z1hUnnzmCP3A+fwAGCY2h</latexit>

s2
<latexit sha1_base64="EEoUd1NsFdQgR38KYJmIS+SetaM=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGi/YA2ls120y7dbMLuRCihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LRzdRvPXFtRKwecJxwP6IDJULBKFrp3jxWe6WyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnZBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieOVnQiUpcsXmi8JUEozJ9G/SF5ozlGNLKNPC3krYkGrK0KZTtCF4iy8vk2a14l1UvLvzcu06j6MAx3ACZ+DBJdTgFurQAAYDeIZXeHOk8+K8Ox/z1hUnnzmCP3A+fwAGCY2h</latexit>

s2

<latexit sha1_base64="EEoUd1NsFdQgR38KYJmIS+SetaM=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGi/YA2ls120y7dbMLuRCihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LRzdRvPXFtRKwecJxwP6IDJULBKFrp3jxWe6WyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnZBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieOVnQiUpcsXmi8JUEozJ9G/SF5ozlGNLKNPC3krYkGrK0KZTtCF4iy8vk2a14l1UvLvzcu06j6MAx3ACZ+DBJdTgFurQAAYDeIZXeHOk8+K8Ox/z1hUnnzmCP3A+fwAGCY2h</latexit>

s2

<latexit sha1_base64="4iMEnjzO7s81NnX/Gd3dyODfE+c=">AAACAHicbVDLSsNAFL3xWesr6sKFm8EiCEJJiqjLohtLNxXsA9oYJtNJO3TyYGYilJCNv+LGhSJu/Qx3/o3TtAttPXC5h3PuZeYeL+ZMKsv6NpaWV1bX1gsbxc2t7Z1dc2+/JaNEENokEY9Ex8OSchbSpmKK004sKA48Ttve6Gbitx+pkCwK79U4pk6AByHzGcFKS655WHdj+VBBZ6ju1pDMe1qrZa5ZsspWDrRI7BkpwQwN1/zq9SOSBDRUhGMpu7YVKyfFQjHCaVbsJZLGmIzwgHY1DXFApZPmB2ToRCt95EdCV6hQrv7eSHEg5Tjw9GSA1VDOexPxP6+bKP/KSVkYJ4qGZPqQn3CkIjRJA/WZoETxsSaYCKb/isgQC0yUzqyoQ7DnT14krUrZvijbd+el6vUsjgIcwTGcgg2XUIVbaEATCGTwDK/wZjwZL8a78TEdXTJmOwfwB8bnD0AAlEQ=</latexit>

Kps
2 +KIs+KII

<latexit sha1_base64="4iMEnjzO7s81NnX/Gd3dyODfE+c=">AAACAHicbVDLSsNAFL3xWesr6sKFm8EiCEJJiqjLohtLNxXsA9oYJtNJO3TyYGYilJCNv+LGhSJu/Qx3/o3TtAttPXC5h3PuZeYeL+ZMKsv6NpaWV1bX1gsbxc2t7Z1dc2+/JaNEENokEY9Ex8OSchbSpmKK004sKA48Ttve6Gbitx+pkCwK79U4pk6AByHzGcFKS655WHdj+VBBZ6ju1pDMe1qrZa5ZsspWDrRI7BkpwQwN1/zq9SOSBDRUhGMpu7YVKyfFQjHCaVbsJZLGmIzwgHY1DXFApZPmB2ToRCt95EdCV6hQrv7eSHEg5Tjw9GSA1VDOexPxP6+bKP/KSVkYJ4qGZPqQn3CkIjRJA/WZoETxsSaYCKb/isgQC0yUzqyoQ7DnT14krUrZvijbd+el6vUsjgIcwTGcgg2XUIVbaEATCGTwDK/wZjwZL8a78TEdXTJmOwfwB8bnD0AAlEQ=</latexit>

Kps
2 +KIs+KII

<latexit sha1_base64="pKrG37rUcsJcP4lnPIsmj3l0jIw=">AAACEXicbVC7SgNBFL3rM8bXqqXNYBACQtgNopZBG0OaCOYBSVxmJ7PJkNkHM7NCWPYXbPwVGwtFbO3s/BsnyRYx8cCFM+fcy9x73IgzqSzrx1hZXVvf2Mxt5bd3dvf2zYPDpgxjQWiDhDwUbRdLyllAG4opTtuRoNh3OW25o5uJ33qkQrIwuFfjiPZ8PAiYxwhWWnLMYs2J0BnqegKTpOZU00Smc++kWk219FBOHbNglawp0DKxM1KADHXH/O72QxL7NFCEYyk7thWpXoKFYoTTNN+NJY0wGeEB7WgaYJ/KXjK9KEWnWukjLxS6AoWm6vxEgn0px76rO32shnLRm4j/eZ1YeVe9hAVRrGhAZh95MUcqRJN4UJ8JShQfa4KJYHpXRIZYh6F0iHkdgr148jJplkv2Rcm+Oy9UrrM4cnAMJ1AEGy6hArdQhwYQeIIXeIN349l4NT6Mz1nripHNHMEfGF+/Iuycng==</latexit>

Kp +
KI

s
+

KII

s2

<latexit sha1_base64="wnrovYvfBA0Bb4qwbUUTyk9R3Oo=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4sSQi6kUoevFYwX5AG8pmO22XbjZxdyOE0D/hxYMiXv073vw3btsctPXBwOO9GWbmBbHg2rjut7O0vLK6tl7YKG5ube/slvb2GzpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3U785hMqzSP5YNIY/ZAOJO9zRo2VWkiuiTpNSbdUdivuFGSReDkpQ45at/TV6UUsCVEaJqjWbc+NjZ9RZTgTOC52Eo0xZSM6wLalkoao/Wx675gcW6VH+pGyJQ2Zqr8nMhpqnYaB7QypGep5byL+57UT07/yMy7jxKBks0X9RBATkcnzpMcVMiNSSyhT3N5K2JAqyoyNqGhD8OZfXiSNs4p3UfHuz8vVmzyOAhzCEZyAB5dQhTuoQR0YCHiGV3hzHp0X5935mLUuOfnMAfyB8/kDa7iO6g==</latexit>e = r � y
<latexit sha1_base64="WUbhcoyqwCCBTRCf1kQMZtjrZh4="></latexit>

e = r � y = (I +GC)�1

| {z }
S

r + (I +GC)�1GC| {z }
T

n� (I +GC)�1

| {z }
S

d

<latexit sha1_base64="UYt3Pod39ngMoNbvqfxt6cqqjBg="></latexit>

y = (I +GC)�1GC| {z }
T

(r � n) + (I +GC)�1

| {z }
S

dOutput

Error

1. Disturbance  
rejection

2. Stability
CONDITION 2:

 stable
<latexit sha1_base64="PlDHbl08KXXNOHHiX9kDRLWJJGo=">AAACFnicbZDLSgMxFIYzXmu9jbp0EyyCIJYZEXVZ7EKXFewF2qFk0kwbmskMyRmxDH0KN76KGxeKuBV3vo1pO3hp/SHw5T/nkJzfjwXX4Dif1tz8wuLScm4lv7q2vrFpb23XdJQoyqo0EpFq+EQzwSWrAgfBGrFiJPQFq/v98qhev2VK80jewCBmXki6kgecEjBW2z5qAbuDtDNsX+JvLOPD7CJ/fIPltl1wis5YeBbcDAooU6Vtf7Q6EU1CJoEKonXTdWLwUqKAU8GG+VaiWUxon3RZ06AkIdNeOl5riPeN08FBpMyRgMfu74mUhFoPQt90hgR6ero2Mv+rNRMIzr2UyzgBJunkoSARGCI8ygh3uGIUxMAAoYqbv2LaI4pQMEnmTQju9MqzUDsuuqdF9/qkULrI4sihXbSHDpCLzlAJXaEKqiKK7tEjekYv1oP1ZL1ab5PWOSub2UF/ZL1/AbTkn7Y=</latexit>

dGdC + nGnC

<latexit sha1_base64="yST1Kt2kQqq3v9fq16XgST9PaVM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KomIeiz24rGC/cA2lM1m2y7dbMLuRCyh/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4JRbeq3Hrk2Ilb3OE64H9GBEn3BKFrpoYv8CbNw0qv1SmW34s5AlomXkzLkqPdKX90wZmnEFTJJjel4boJ+RjUKJvmk2E0NTygb0QHvWKpoxI2fzS6ekFOrhKQfa1sKyUz9PZHRyJhxFNjOiOLQLHpT8T+vk2L/2s+ESlLkis0X9VNJMCbT90koNGcox5ZQpoW9lbAh1ZShDaloQ/AWX14mzfOKd1nx7i7K1Zs8jgIcwwmcgQdXUIVbqEMDGCh4hld4c4zz4rw7H/PWFSefOYI/cD5/ANEmkQM=</latexit>

dC
<latexit sha1_base64="xtj0RzpyN4ZGPRX5Iw9VS+2qUj8=">AAAB83icbVBNS8NAEN3Ur1q/qh69BIvgqSQi6rHoxWMFWwtNKJvNpF262YTdiVhC/4YXD4p49c9489+4aXPQ1gcDj/dmmJkXpIJrdJxvq7Kyura+Ud2sbW3v7O7V9w+6OskUgw5LRKJ6AdUguIQOchTQSxXQOBDwEIxvCv/hEZTmibzHSQp+TIeSR5xRNJLnITxhHk4HRdUbTtOZwV4mbkkapER7UP/ywoRlMUhkgmrdd50U/Zwq5EzAtOZlGlLKxnQIfUMljUH7+ezmqX1ilNCOEmVKoj1Tf0/kNNZ6EgemM6Y40oteIf7n9TOMrvycyzRDkGy+KMqEjYldBGCHXAFDMTGEMsXNrTYbUUUZmphqJgR38eVl0j1ruhdN9+680bou46iSI3JMTolLLkmL3JI26RBGUvJMXsmblVkv1rv1MW+tWOXMIfkD6/MHziiSMA==</latexit>

dd

CONDITION 1:

 degree  degree
<latexit sha1_base64="V7tV9kMdVoL2Xk8dxfim4Ee4og4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0s4m7G6GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPT6g0T+S9GacYxHQgecQZNVbyuwN8JL1qza27M5Bl4hWkBgWavepXt5+wLEZpmKBadzw3NUFOleFM4KTSzTSmlI3oADuWShqjDvLZsRNyYpU+iRJlSxoyU39P5DTWehyHtjOmZqgXvan4n9fJTHQV5FymmUHJ5ouiTBCTkOnnpM8VMiPGllCmuL2VsCFVlBmbT8WG4C2+vExaZ3Xvou7dndca10UcZTiCYzgFDy6hAbfQBB8YcHiGV3hzpPPivDsf89aSU8wcwh84nz9mXo5r</latexit>�

<latexit sha1_base64="Nl7iztFtr0Zl3lI79Q/pDtzgo8U=">AAACI3icbVDLSgMxFM3UV62vqks3wSJUhDJTREUQii50WcE+oFNLJr3ThmYyQ5IR6tB/ceOvuHGhFDcu/BfTB6KtBwIn55xLco8Xcaa0bX9aqYXFpeWV9GpmbX1jcyu7vVNVYSwpVGjIQ1n3iALOBFQ00xzqkQQSeBxqXu9q5NceQCoWijvdj6AZkI5gPqNEG6mVPb/Oq0N8gTOuLwlNnEGC1X0RH+Gi+wiaYDcMoENaAiuj/dxMAg9a2ZxdsMfA88SZkhyaotzKDt12SOMAhKacKNVw7Eg3EyI1oxwGGTdWEBHaIx1oGCpIAKqZjHcc4AOjtLEfSnOExmP190RCAqX6gWeSAdFdNeuNxP+8Rqz9s2bCRBRrEHTykB9zrEM8Kgy3mQSqed8QQiUzf8W0S0xZ2tSaMSU4syvPk2qx4JwUnNvjXOlyWkca7aF9lEcOOkUldIPKqIIoekIv6A29W8/WqzW0PibRlDWd2UV/YH19AxB0oOI=</latexit>

G(s) =
1

s2 + 2⇣!ns+ !2
n

Plant:

<latexit sha1_base64="bfwQ+GqvWxLtgRB0ckTlr479UWo=">AAACEHicbZC7SgNBFIZn4y3GW9TSZjCIsQm7ImojBNNYRjAXyIYwO5lNhszOLjNnxbDsI9j4KjYWitha2vk2TpItNPHAwMf/n8OZ83uR4Bps+9vKLS2vrK7l1wsbm1vbO8XdvaYOY0VZg4YiVG2PaCa4ZA3gIFg7UowEnmAtb1Sb+K17pjQP5R2MI9YNyEByn1MCRuoVj2tlfYKvsOsrQhMX2AMkMu3V0oz7EzZ+r1iyK/a08CI4GZRQVvVe8cvthzQOmAQqiNYdx46gmxAFnAqWFtxYs4jQERmwjkFJAqa7yfSgFB8ZpY/9UJknAU/V3xMJCbQeB57pDAgM9bw3Ef/zOjH4l92EyygGJulskR8LDCGepIP7XDEKYmyAUMXNXzEdEhMNmAwLJgRn/uRFaJ5WnPOKc3tWql5nceTRATpEZeSgC1RFN6iOGoiiR/SMXtGb9WS9WO/Wx6w1Z2Uz++hPWZ8/tMqcaA==</latexit>

C(s) =
nC
dC

=

<latexit sha1_base64="9pZD9DOCO7rPR89Z0OuSi0P7at0=">AAACEHicbZC7SgNBFIZnvcZ4i1raDAYxNmFXRG2EoEUsI5gLZEOYncwmQ2Znl5mzYljyCDa+io2FIraWdr6Ns8kWmnhg4OP/z+HM+b1IcA22/W0tLC4tr6zm1vLrG5tb24Wd3YYOY0VZnYYiVC2PaCa4ZHXgIFgrUowEnmBNb3id+s17pjQP5R2MItYJSF9yn1MCRuoWjqolfYwvsesrQhMX2AMkctytjjPupWz8bqFol+1J4XlwMiiirGrdwpfbC2kcMAlUEK3bjh1BJyEKOBVsnHdjzSJCh6TP2gYlCZjuJJODxvjQKD3sh8o8CXii/p5ISKD1KPBMZ0BgoGe9VPzPa8fgX3QSLqMYmKTTRX4sMIQ4TQf3uGIUxMgAoYqbv2I6ICYaMBnmTQjO7Mnz0DgpO2dl5/a0WLnK4sihfXSASshB56iCblAN1RFFj+gZvaI368l6sd6tj2nrgpXN7KE/ZX3+AMfinHQ=</latexit>

G(s) =
nG
dG

=

Controller:

<latexit sha1_base64="/elq0QcVg/V2j9dgvqyuTKU5QGw=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXJVERF0W3bisYB/QhDCZTtqh8wgzE6XELvwVNy4UcetvuPNvnLZZaOuBC4dz7uXee+KUUW0879spLS2vrK6V1ysbm1vbO+7uXkvLTGHSxJJJ1YmRJowK0jTUMNJJFUE8ZqQdD68nfvueKE2luDOjlIQc9QVNKEbGSpF7EDDKo1zDQNH+wCCl5AP0xpFb9WreFHCR+AWpggKNyP0KehJnnAiDGdK663upCXOkDMWMjCtBpkmK8BD1SddSgTjRYT69fwyPrdKDiVS2hIFT9fdEjrjWIx7bTo7MQM97E/E/r5uZ5DLMqUgzQwSeLUoyBo2EkzBgjyqCDRtZgrCi9laIB0ghbGxkFRuCP//yImmd1vzzmn97Vq1fFXGUwSE4AifABxegDm5AAzQBBo/gGbyCN+fJeXHenY9Za8kpZvbBHzifP+x7lgo=</latexit>

lim
s!0

oscillator…

disturbance 
rejection…

 stability…
<latexit sha1_base64="H0QLWuVndqsJTYB13JTEgkR4PLg=">AAAB9HicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9SIEc/EYwTwgWcLspJMMmZ1dZ3qDYcl3ePGgiFc/xpt/4yTZgyYWNBRV3XR3BbEUBl3321lZXVvf2Mxt5bd3dvf2CweHdRMlmkONRzLSzYAZkEJBDQVKaMYaWBhIaATDytRvjEAbEakHHMfgh6yvRE9whlby2whPmKpJp0JvaKdQdEvuDHSZeBkpkgzVTuGr3Y14EoJCLpkxLc+N0U+ZRsElTPLtxEDM+JD1oWWpYiEYP50dPaGnVunSXqRtKaQz9fdEykJjxmFgO0OGA7PoTcX/vFaCvWs/FSpOEBSfL+olkmJEpwnQrtDAUY4tYVwLeyvlA6YZR5tT3obgLb68TOrnJe+y5N1fFMu3WRw5ckxOyBnxyBUpkztSJTXCySN5Jq/kzRk5L8678zFvXXGymSPyB87nDxnekag=</latexit>nC =

<latexit sha1_base64="yxRtSfB7WvBu4CwLgBZJrEWx9Cw=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9SIEc/EYwTwgWcLs7GwyZPbhTG8wLPkOLx4U8erHePNvnCR70MSChqKqm+4uL5FCo21/Wyura+sbm4Wt4vbO7t5+6eCwqeNUMd5gsYxV26OaSxHxBgqUvJ0oTkNP8pY3rE391ogrLeLoAccJd0Paj0QgGEUjuV3kT5j5k16N3JBeqWxX7BnIMnFyUoYc9V7pq+vHLA15hExSrTuOnaCbUYWCST4pdlPNE8qGtM87hkY05NrNZkdPyKlRfBLEylSEZKb+nshoqPU49ExnSHGgF72p+J/XSTG4djMRJSnyiM0XBakkGJNpAsQXijOUY0MoU8LcStiAKsrQ5FQ0ITiLLy+T5nnFuaw49xfl6m0eRwGO4QTOwIErqMId1KEBDB7hGV7hzRpZL9a79TFvXbHymSP4A+vzBwp6kZ4=</latexit>

dC =



SISO Design - Example

<latexit sha1_base64="XANJ/xCNU5B47CSr42JJTQ6YAkI=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY9KDHCvYD2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPpppTH2BR5KFjGCTSXdVfT4oV9yaOwdaJV5OKpCjOSh/9YcRSQSVhnCsdc9zY+OnWBlGOJ2V+ommMSYTPKI9SyUWVPvp/NYZOrPKEIWRsiUNmqu/J1IstJ6KwHYKbMZ62cvE/7xeYsJrP2UyTgyVZLEoTDgyEcoeR0OmKDF8agkmitlbERljhYmx8ZRsCN7yy6ukfVHzLmveQ73SuMnjKMIJnEIVPLiCBtxDE1pAYAzP8ApvjnBenHfnY9FacPKZY/gD5/MHN2WNsw==</latexit>

G(s)
<latexit sha1_base64="9QyqbZlsOFamTwyHLTLpLgBOwPg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY7MVjBfsB7VKyabYNTbJLkhXK0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G02bmd5+o0iySj2YWU1/gsWQhI9hkUrOqL4fliltzF0DrxMtJBXK0huWvwSgiiaDSEI617ntubPwUK8MIp/PSINE0xmSKx7RvqcSCaj9d3DpHF1YZoTBStqRBC/X3RIqF1jMR2E6BzUSvepn4n9dPTHjrp0zGiaGSLBeFCUcmQtnjaMQUJYbPLMFEMXsrIhOsMDE2npINwVt9eZ10rmredc17qFcad3kcRTiDc6iCBzfQgHtoQRsITOAZXuHNEc6L8+58LFsLTj5zCn/gfP4AMUmNrw==</latexit>

C(s)

<latexit sha1_base64="Kf9mXI33HZBwgZP3GwzBDcRuRwY=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFC6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C73u09UaRbJR5PG1Bd4LFnICDa5lNb1+bBacxvuHGiVeAWpQYHWsPo1GEUkEVQawrHWfc+NjZ9hZRjhdFYZJJrGmEzxmPYtlVhQ7WfzW2fozCojFEbKljRorv6eyLDQOhWB7RTYTPSyl4v/ef3EhDd+xmScGCrJYlGYcGQilD+ORkxRYnhqCSaK2VsRmWCFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHABJ7hFd4c4bw4787HorXkFDPH8AfO5w+Dw43l</latexit>

y(s)

<latexit sha1_base64="bPGUI7uTOwawc40lrKHHT4O49FM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbNqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo5TRWibxDxWvQBrypmkbcMMp71EUSwCTrvB5C73u09UaRbLRzNNqC/wSLKIEWxyKazr82G15jbcOdAq8QpSgwKtYfVrEMYkFVQawrHWfc9NjJ9hZRjhdFYZpJommEzwiPYtlVhQ7WfzW2fozCohimJlSxo0V39PZFhoPRWB7RTYjPWyl4v/ef3URDd+xmSSGirJYlGUcmRilD+OQqYoMXxqCSaK2VsRGWOFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHAGJ7hFd4c4bw4787HorXkFDPH8AfO5w9jsI3Q</latexit>

d(s)

<latexit sha1_base64="KTcTtUnmZcm/a2cj2dg6AHoG/wY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4sSQi6rHoxWML9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxUP++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasIbP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSvKh4VxWvflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPdoWMtw==</latexit>�

<latexit sha1_base64="o1aIZT27tCW4nd0bTkFWvq6VF04=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZTtqlu0nY3Qil9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBY+wabgR2EkUUhkIbAfju8xvP6HSPI4ezSRBX9JhxEPOqMkkrOrzfrni1tw5yCrxclKBHI1++as3iFkqMTJMUK27npsYf0qV4UzgrNRLNSaUjekQu5ZGVKL2p/NbZ+TMKgMSxspWZMhc/T0xpVLriQxsp6RmpJe9TPzP66YmvPGnPEpSgxFbLApTQUxMssfJgCtkRkwsoUxxeythI6ooMzaekg3BW355lbQuat5VzXu4rNRv8ziKcAKnUAUPrqEO99CAJjAYwTO8wpsjnRfn3flYtBacfOYY/sD5/AFlN43R</latexit>

e(s)
<latexit sha1_base64="OJtlB+ycfgHnWjCz9eBJgG7+VxQ=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwyKanr82G15jbcHGiVeAWpQYHWsPo1GEUkEVQawrHWfc+NjZ9iZRjhdF4ZJJrGmEzxmPYtlVhQ7af5rXN0ZpURCiNlSxqUq78nUiy0nonAdgpsJnrZy8T/vH5iwhs/ZTJODJVksShMODIRyh5HI6YoMXxmCSaK2VsRmWCFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHABJ7hFd4c4bw4787HorXkFDPH8AfO5w99p43h</latexit>

u(s)
<latexit sha1_base64="/kEOhEpO5xRMVaqaWI6VVUflB6U=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwySdX1+bBacxtuDrRKvILUoEBrWP0ajCKSCCoN4VjrvufGxk+xMoxwOq8MEk1jTKZ4TPuWSiyo9tP81jk6s8oIhZGyJQ3K1d8TKRZaz0RgOwU2E73sZeJ/Xj8x4Y2fMhknhkqyWBQmHJkIZY+jEVOUGD6zBBPF7K2ITLDCxNh4KjYEb/nlVdK5aHhXDe/hsta8LeIowwmcQh08uIYm3EML2kBgAs/wCm+OcF6cd+dj0Vpyiplj+APn8wd5Eo3e</latexit>

r(s)

<latexit sha1_base64="do7WY/vNWpTt5pzK60ma8NppWmo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwySdb1+bBacxtuDrRKvILUoEBrWP0ajCKSCCoN4VjrvufGxk+xMoxwOq8MEk1jTKZ4TPuWSiyo9tP81jk6s8oIhZGyJQ3K1d8TKRZaz0RgOwU2E73sZeJ/Xj8x4Y2fMhknhkqyWBQmHJkIZY+jEVOUGD6zBBPF7K2ITLDCxNh4KjYEb/nlVdK5aHhXDe/hsta8LeIowwmcQh08uIYm3EML2kBgAs/wCm+OcF6cd+dj0Vpyiplj+APn8wdy9o3a</latexit>

n(s)
<latexit sha1_base64="zSqv6Nf+TXilv7yzy+d4jEgEidA=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDAYhacKuiNoIwRRaWEQwD0iWMDuZTcbM7Cwzs0JY0tj4KzYWitj6D3b+jZNkQU08cOFwzr3ce48fMaq043xZmYXFpeWV7GpubX1jc8ve3qkrEUtMalgwIZs+UoTRkNQ01Yw0I0kQ9xlp+IPK2G/cE6moCG/1MCIeR72QBhQjbaSOvX9duINtwUkPFeE5LFxWij9Cx847JWcCOE/clORBimrH/mx3BY45CTVmSKmW60TaS5DUFDMyyrVjRSKEB6hHWoaGiBPlJZMvRvDQKF0YCGkq1HCi/p5IEFdqyH3TyZHuq1lvLP7ntWIdnHkJDaNYkxBPFwUxg1rAcSSwSyXBmg0NQVhScyvEfSQR1ia4nAnBnX15ntSPSu5Jyb05zpcv0jiyYA8cgAJwwSkogytQBTWAwQN4Ai/g1Xq0nq03633amrHSmV3wB9bHN1Zale0=</latexit>

L(j!) = (GC)(j!)

-1

<latexit sha1_base64="gOhfs16H5HsTlNvhUl/QEHoLivY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYhA8hV0R9Rj04jGCeUCyhNlJbzJmHsvMrBBC/sGLB0W8+j/e/BsnyR40saChqOqmuytOOTM2CL69ldW19Y3NwlZxe2d3b790cNgwKtMU61RxpVsxMciZxLpllmMr1UhEzLEZD2+nfvMJtWFKPthRipEgfckSRol1UqOjBPZJt1QOKsEM/jIJc1KGHLVu6avTUzQTKC3lxJh2GKQ2GhNtGeU4KXYygymhQ9LHtqOSCDTReHbtxD91Ss9PlHYlrT9Tf0+MiTBmJGLXKYgdmEVvKv7ntTObXEdjJtPMoqTzRUnGfav86et+j2mklo8cIVQzd6tPB0QTal1ARRdCuPjyMmmcV8LLSnh/Ua7e5HEU4BhO4AxCuIIq3EEN6kDhEZ7hFd485b14797HvHXFy2eO4A+8zx+SKY8h</latexit>!
<latexit sha1_base64="1vR6UjuQPRJ8qb7fMANHxTb3tgo=">AAAB83icbVBNSwMxEM3Wr1q/qh69BItQL2VXRD0WvXisaD+gu5RsOtvGJpslyQql7d/w4kERr/4Zb/4b03YP2vpg4PHeDDPzwoQzbVz328mtrK6tb+Q3C1vbO7t7xf2DhpapolCnkkvVCokGzmKoG2Y4tBIFRIQcmuHgZuo3n0BpJuMHM0wgEKQXs4hRYqzkj+/Lj74U0COn406x5FbcGfAy8TJSQhlqneKX35U0FRAbyonWbc9NTDAiyjDKYVLwUw0JoQPSg7alMRGgg9Hs5gk+sUoXR1LZig2eqb8nRkRoPRSh7RTE9PWiNxX/89qpia6CEYuT1EBM54uilGMj8TQA3GUKqOFDSwhVzN6KaZ8oQo2NqWBD8BZfXiaNs4p3UfHuzkvV6yyOPDpCx6iMPHSJqugW1VAdUZSgZ/SK3pzUeXHenY95a87JZg7RHzifP5NskWM=</latexit>

|S(j!)| <latexit sha1_base64="nj3XqTzprASFsxfegmr0WWJLFo4=">AAAB83icbVDLSgNBEJyNrxhfUY9eFoMQL2FXRD0GvXiMkBdklzA76U3GzGOZmRVCkt/w4kERr/6MN//GSbIHTSxoKKq66e6KEka18bxvJ7e2vrG5ld8u7Ozu7R8UD4+aWqaKQINIJlU7whoYFdAw1DBoJwowjxi0ouHdzG89gdJUiroZJRBy3Bc0pgQbKwWTevkxkBz6+HzSLZa8ijeHu0r8jJRQhlq3+BX0JEk5CEMY1rrje4kJx1gZShhMC0GqIcFkiPvQsVRgDjocz2+eumdW6bmxVLaEcefq74kx5lqPeGQ7OTYDvezNxP+8Tmrim3BMRZIaEGSxKE6Za6Q7C8DtUQXEsJElmChqb3XJACtMjI2pYEPwl19eJc2Lin9V8R8uS9XbLI48OkGnqIx8dI2q6B7VUAMRlKBn9IrenNR5cd6dj0VrzslmjtEfOJ8/lPqRZA==</latexit>

|T (j!)|

Bandwidth

<latexit sha1_base64="CQlPXgoFrM7Xet2OtjAKp+2XZkA=">AAAB8HicbVBNS8NAEJ34WetX1aOXYBE8lUREPZZ68VjBfkgbymazbZfubsLuRCyhv8KLB0W8+nO8+W/ctjlo64OBx3szzMwLE8ENet63s7K6tr6xWdgqbu/s7u2XDg6bJk41ZQ0ai1i3Q2KY4Io1kKNg7UQzIkPBWuHoZuq3Hpk2PFb3OE5YIMlA8T6nBK300EX2hFlUm/RKZa/izeAuEz8nZchR75W+ulFMU8kUUkGM6fhegkFGNHIq2KTYTQ1LCB2RAetYqohkJshmB0/cU6tEbj/WthS6M/X3REakMWMZ2k5JcGgWvan4n9dJsX8dZFwlKTJF54v6qXAxdqffuxHXjKIYW0Ko5vZWlw6JJhRtRkUbgr/48jJpnlf8y4p/d1Gu1vI4CnAMJ3AGPlxBFW6hDg2gIOEZXuHN0c6L8+58zFtXnHzmCP7A+fwBFpuQmQ==</latexit>

dB

disturbance 
rejection


(low frequency)
noise rejection


(high frequency)

<latexit sha1_base64="rbmIEb9PNehThWR/2dXI0CEKNsw=">AAACKXicbVDLSgMxFM34rPVVdekmWIR2U2ZE1I1QFMRlBfuAzlAyaaYNzWSG5I4yDP0dN/6KGwVF3fojpo+FbT0QOJxzLjf3+LHgGmz7y1paXlldW89t5De3tnd2C3v7DR0lirI6jUSkWj7RTHDJ6sBBsFasGAl9wZr+4HrkNx+Y0jyS95DGzAtJT/KAUwJG6hSqruBhJwPsKt7rA1EqesQulwGkQxyUoIwv8SSiZyL2EGt8U9LlTqFoV+wx8CJxpqSIpqh1Cm9uN6JJyCRQQbRuO3YMXkYUcCrYMO8mmsWEDkiPtQ2VJGTay8aXDvGxUbo4iJR5EvBY/TuRkVDrNPRNMiTQ1/PeSPzPaycQXHgZl3ECTNLJoiARGCI8qg13uWIURGoIoYqbv2LaJ4pQMOXmTQnO/MmLpHFScc4qzt1psXo1rSOHDtERKiEHnaMqukU1VEcUPaEX9I4+rGfr1fq0vifRJWs6c4BmYP38AmM/pgc=</latexit>

lim
t!1

f(t) = lim
s!0

sF (s)FVT: 

Disturbance 
types

<latexit sha1_base64="ywJzHH7oki+MiNHzTkr3XOAEmOg=">AAACDXicbZDLSsNAFIYnXmu9VV26GaxC3ZRERN0IRTcuK9gLNKVMJpN26GQSZk7EEvICbnwVNy4UcevenW/jtM1CW38Y+PjPOZw5vxcLrsG2v62FxaXlldXCWnF9Y3Nru7Sz29RRoihr0EhEqu0RzQSXrAEcBGvHipHQE6zlDa/H9dY9U5pH8g5GMeuGpC95wCkBY/VKh35FH+NL7AaK0NQF9gCpzHp+lrM/5l6pbFftifA8ODmUUa56r/Tl+hFNQiaBCqJ1x7Fj6KZEAaeCZUU30SwmdEj6rGNQkpDpbjq5JsNHxvFxECnzJOCJ+3siJaHWo9AznSGBgZ6tjc3/ap0EgotuymWcAJN0uihIBIYIj6PBPleMghgZIFRx81dMB8TkAibAognBmT15HponVees6tyelmtXeRwFtI8OUAU56BzV0A2qowai6BE9o1f0Zj1ZL9a79TFtXbDymT30R9bnD/oqnDA=</latexit>

d(s) =
nd
dd

<latexit sha1_base64="vsDpfYbw0s5cDF7qjMYBdSqobT4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU0P1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5oVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTcmG4C2/vEpaF1Xvquo1Liu12zyOIpzAKZyDB9dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/gfP4A4J2M/Q==</latexit>s

<latexit sha1_base64="pMmDtUVZhMnMbKgTVCJu5sCQedk=">AAACCnicbZDLSsNAFIYnXmu9RV26GS2Cq5KIqBuh6KIuK9gLNKFMppN26GQSZk7EErp246u4caGIW5/AnW/jtM1CW38Y+PjPOZw5f5AIrsFxvq2FxaXlldXCWnF9Y3Nr297Zbeg4VZTVaSxi1QqIZoJLVgcOgrUSxUgUCNYMBtfjevOeKc1jeQfDhPkR6UkeckrAWB37oIovsRcqQjMP2ANkctSpjnLujrljl5yyMxGeBzeHEspV69hfXjemacQkUEG0brtOAn5GFHAq2KjopZolhA5Ij7UNShIx7WeTU0b4yDhdHMbKPAl44v6eyEik9TAKTGdEoK9na2Pzv1o7hfDCz7hMUmCSTheFqcAQ43EuuMsVoyCGBghV3PwV0z4xuYBJr2hCcGdPnofGSdk9K7u3p6XKVR5HAe2jQ3SMXHSOKugG1VAdUfSIntErerOerBfr3fqYti5Y+cwe+iPr8we9rJr3</latexit>

G =
nG
dG

<latexit sha1_base64="j1wft0CK/Cw+ILl20WjrN4MMhbk=">AAACCnicbZDLSsNAFIYn9VbrLerSzWgRXJVERN0IxW5cVrAXaEuZTCft0MkkzJyIJWTtxldx40IRtz6BO9/GSZuFtv4w8PGfczhzfi8SXIPjfFuFpeWV1bXiemljc2t7x97da+owVpQ1aChC1faIZoJL1gAOgrUjxUjgCdbyxrWs3rpnSvNQ3sEkYr2ADCX3OSVgrL59WMNXuOsrQpMusAdIZNqvpTkPMu7bZafiTIUXwc2hjHLV+/ZXdxDSOGASqCBad1wngl5CFHAqWFrqxppFhI7JkHUMShIw3Uump6T42DgD7IfKPAl46v6eSEig9STwTGdAYKTna5n5X60Tg3/ZS7iMYmCSzhb5scAQ4iwXPOCKURATA4Qqbv6K6YiYXMCkVzIhuPMnL0LztOKeV9zbs3L1Oo+jiA7QETpBLrpAVXSD6qiBKHpEz+gVvVlP1ov1bn3MWgtWPrOP/sj6/AGqxJrr</latexit>

C =
nC
dC

<latexit sha1_base64="MnALy66m5D7hSlqRqr0HHhL8dpI=">AAACLHicbZDLSgMxFIYz9VbrrerSTbAIrsqMiLoRirOoCxcV7AXaUjJppg3NZIbkjFiGeSA3voogLizi1ucwbWdRqwcSPv7/HJLze5HgGmx7YuVWVtfWN/Kbha3tnd294v5BQ4exoqxOQxGqlkc0E1yyOnAQrBUpRgJPsKY3cqd+85EpzUP5AOOIdQMykNznlICRekX3Dl/jqmuujq8ITTrAniCRaa+aZtyf8pLpLphu2iuW7LI9K/wXnAxKKKtar/jW6Yc0DpgEKojWbceOoJsQBZwKlhY6sWYRoSMyYG2DkgRMd5PZsik+MUof+6EyRwKeqYsTCQm0Hgee6QwIDPWyNxX/89ox+FfdhMsoBibp/CE/FhhCPE0O97liFMTYAKGKm79iOiQmFzD5FkwIzvLKf6FxVnYuys79ealyk8WRR0foGJ0iB12iCrpFNVRHFD2jV/SBJtaL9W59Wl/z1pyVzRyiX2V9/wArHamH</latexit>

L = GC =
nG
dG

nC
dC

Loop 
Transfer

…causal
<latexit sha1_base64="G6v+Z6/unswo8aK3i2ZFmhr3IV0=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cTNYBBdSEhF1WexClxXsBdoQJpNJO3RyYeZELLELX8WNC0Xc+hrufBunbRBt/WHg4z/ncM78XiK4Asv6MgoLi0vLK8XV0tr6xuaWub3TVHEqKWvQWMSy7RHFBI9YAzgI1k4kI6EnWMsb1Mb11h2TisfRLQwT5oSkF/GAUwLacs29LrB7yPyRe3WMf7jmmmWrYk2E58HOoYxy1V3zs+vHNA1ZBFQQpTq2lYCTEQmcCjYqdVPFEkIHpMc6GiMSMuVkk/tH+FA7Pg5iqV8EeOL+nshIqNQw9HRnSKCvZmtj879aJ4Xgwsl4lKTAIjpdFKQCQ4zHYWCfS0ZBDDUQKrm+FdM+kYSCjqykQ7BnvzwPzZOKfVaxb07L1cs8jiLaRwfoCNnoHFXRNaqjBqLoAT2hF/RqPBrPxpvxPm0tGPnMLvoj4+MbBn6WGw==</latexit>

dG, dC
<latexit sha1_base64="03VgsEeZLr2d27qAriYkPW64ews=">AAACAHicbZDLSsNAFIYnXmu9RV24cDNYBBdSEhF1WexClxXsBdpQJtNJO3QyCTMnYgnZ+CpuXCji1sdw59s4bYNo6w8DH/85hzPn92PBNTjOl7WwuLS8slpYK65vbG5t2zu7DR0lirI6jUSkWj7RTHDJ6sBBsFasGAl9wZr+sDquN++Z0jySdzCKmReSvuQBpwSM1bX3O8AeIJVZ9/oE/3AVd+2SU3YmwvPg5lBCuWpd+7PTi2gSMglUEK3brhODlxIFnAqWFTuJZjGhQ9JnbYOShEx76eSADB8Zp4eDSJknAU/c3xMpCbUehb7pDAkM9GxtbP5XaycQXHopl3ECTNLpoiARGCI8TgP3uGIUxMgAoYqbv2I6IIpQMJkVTQju7Mnz0Dgtu+dl9/asVLnK4yigA3SIjpGLLlAF3aAaqiOKMvSEXtCr9Wg9W2/W+7R1wcpn9tAfWR/fg9GWWQ==</latexit>nG, nC higher order than…

<latexit sha1_base64="LpC1aCpLS+5qFgFG4BBWv2d1yvY="></latexit>

= lim
s!0

snn + · · ·+ ↵ksk

snd + · · ·+ ↵k0sk0

impulse  step  ramp quad
<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1
<latexit sha1_base64="EZ2msM4NwWSSnJ5VkGGc7mbpaBc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU01E1GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94jjhfkQHSoSCUbTSg3dmeuWKW3VnIMvEy0kFctR75a9uP2ZpxBUySY3peG6CfkY1Cib5pNRNDU8oG9EB71iqaMSNn81OnZATq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9G/SF5ozlGNLKNPC3krYkGrK0KZTsiF4iy8vk+Z51busevcXldpNHkcRjuAYTsGDK6jBHdShAQwG8Ayv8OZI58V5dz7mrQUnnzmEP3A+fwC8h41x</latexit>

1/s
<latexit sha1_base64="ZzcAa+fHMW9bNzjQABFAFK07Fi4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4qkkR9Vj04rGCaQttLJvtpF262YTdjVBKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfzsrq2vrGZmGruL2zu7dfOjhs6CRTDH2WiES1QqpRcIm+4UZgK1VI41BgMxzeTv3mEyrNE/lgRikGMe1LHnFGjZV871w/VrulsltxZyDLxMtJGXLUu6WvTi9hWYzSMEG1bntuaoIxVYYzgZNiJ9OYUjakfWxbKmmMOhjPjp2QU6v0SJQoW9KQmfp7YkxjrUdxaDtjagZ60ZuK/3ntzETXwZjLNDMo2XxRlAliEjL9nPS4QmbEyBLKFLe3EjagijJj8ynaELzFl5dJo1rxLive/UW5dpPHUYBjOIEz8OAKanAHdfCBAYdneIU3RzovzrvzMW9dcfKZI/gD5/MH4qyOFQ==</latexit>

1/s2
<latexit sha1_base64="pLmqFTm+52+mWpnCQ5YXuZQ/aC8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU01U1GPRi8cKpi20sWy203bpZhN2N0IJ/Q1ePCji1R/kzX/jts1Bqw8GHu/NMDMvTATXxnW/nMLS8srqWnG9tLG5tb1T3t1r6DhVDH0Wi1i1QqpRcIm+4UZgK1FIo1BgMxzdTP3mIyrNY3lvxgkGER1I3ueMGiv53ol+OOuWK27VnYH8JV5OKpCj3i1/dnoxSyOUhgmqddtzExNkVBnOBE5KnVRjQtmIDrBtqaQR6iCbHTshR1bpkX6sbElDZurPiYxGWo+j0HZG1Az1ojcV//PaqelfBRmXSWpQsvmifiqIicn0c9LjCpkRY0soU9zeStiQKsqMzadkQ/AWX/5LGqdV76Lq3Z1Xatd5HEU4gEM4Bg8uoQa3UAcfGHB4ghd4daTz7Lw57/PWgpPP7MMvOB/f5DCOFg==</latexit>

1/s3

<latexit sha1_base64="RZQtKCDdy1hmjclKwNN9kFmiVA0=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbRU9mVop6k6MVjBfsB7VKyabaNm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMCxLOtHHdb6ewsrq2vlHcLG1t7+zulfcPWlqmitAmkVyqToA15UzQpmGG006iKI4DTttBdDv1209UaSbFgxkn1I/xULCQEWys1IrQNYpO++WKW3VnQMvEy0kFcjT65a/eQJI0psIQjrXuem5i/Awrwwink1Iv1TTBJMJD2rVU4JhqP5tdO0EnVhmgUCpbwqCZ+nsiw7HW4ziwnTE2I73oTcX/vG5qwis/YyJJDRVkvihMOTISTV9HA6YoMXxsCSaK2VsRGWGFibEBlWwI3uLLy6R1XvUuqt59rVK/yeMowhEcwxl4cAl1uIMGNIHAIzzDK7w50nlx3p2PeWvByWcO4Q+czx8tbo43</latexit>

k > k0

<latexit sha1_base64="Az7jo6nqXcRzFYaD8a9VFMWpywk=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNoFe4kqIVF0MYygvmA5Ah7m71kvb3dY3dPCEf+g42FIrb+Hzv/jZvkCk18MPB4b4aZeUHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvLVBHaJJJL1QmwppwJ2jTMcNpJFMVxwGk7iG6nfvuJKs2keDDjhPoxHgoWMoKNlVoRukbRab9ccavuDGiZeDmpQI5Gv/zVG0iSxlQYwrHWXc9NjJ9hZRjhdFLqpZommER4SLuWChxT7WezayfoxCoDFEplSxg0U39PZDjWehwHtjPGZqQXvan4n9dNTXjlZ0wkqaGCzBeFKUdGounraMAUJYaPLcFEMXsrIiOsMDE2oJINwVt8eZm0zqveRdW7r1XqN3kcRTiCYzgDDy6hDnfQgCYQeIRneIU3RzovzrvzMW8tOPnMIfyB8/kDKmCONQ==</latexit>

k < k0

<latexit sha1_base64="JJI/zcQTqceq+ck1MDQAc/2WdcY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbRU9mVol6EohePFewHtEvJptk2bjZZkqxQlv4HLx4U8er/8ea/MW33oK0PBh7vzTAzL0g408Z1v53Cyura+kZxs7S1vbO7V94/aGmZKkKbRHKpOgHWlDNBm4YZTjuJojgOOG0H0e3Ubz9RpZkUD2acUD/GQ8FCRrCxUitC1yg67ZcrbtWdAS0TLycVyNHol796A0nSmApDONa667mJ8TOsDCOcTkq9VNMEkwgPaddSgWOq/Wx27QSdWGWAQqlsCYNm6u+JDMdaj+PAdsbYjPSiNxX/87qpCa/8jIkkNVSQ+aIw5chINH0dDZiixPCxJZgoZm9FZIQVJsYGVLIheIsvL5PWedW7qHr3tUr9Jo+jCEdwDGfgwSXU4Q4a0AQCj/AMr/DmSOfFeXc+5q0FJ585hD9wPn8AK+eONg==</latexit>

k = k0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0
<latexit sha1_base64="UyOwiy6/yuvViHZTFwAhrcazMuo=">AAACEnicbZDJSgNBEIZ74hbjFvXopTGIegkzIuox6MVjBLNAJoSaTk/SpGehu0YJwzyDF1/FiwdFvHry5tvYWQRN/KHh468qquv3Yik02vaXlVtYXFpeya8W1tY3NreK2zt1HSWK8RqLZKSaHmguRchrKFDyZqw4BJ7kDW9wNao37rjSIgpvcRjzdgC9UPiCARqrUzx2lej1EZSK7qmLvgKWuiDjPnQG2Q+lg8Ms6xRLdtkei86DM4USmaraKX663YglAQ+RSdC65dgxtlNQKJjkWcFNNI+BDaDHWwZDCLhup+OTMnpgnC71I2VeiHTs/p5IIdB6GHimMwDs69nayPyv1krQv2inIowT5CGbLPITSTGio3xoVyjOUA4NAFPC/JWyPphY0KRYMCE4syfPQ/2k7JyVnZvTUuVyGkee7JF9ckQcck4q5JpUSY0w8kCeyAt5tR6tZ+vNep+05qzpzC75I+vjG+qGnuM=</latexit>

! ↵k
↵k0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0
<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0 <latexit sha1_base64="mazb0970JojN35Q8uf+F2WEfF3o=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUREPRa9eKxgP6ANZbPdtGs3u2F3IoTQ/+DFgyJe/T/e/Ddu2xy09cHA470ZZuaFieAGPe/bWVldW9/YLG2Vt3d29/YrB4cto1JNWZMqoXQnJIYJLlkTOQrWSTQjcShYOxzfTv32E9OGK/mAWcKCmAwljzglaKVWj8sIs36l6tW8Gdxl4hekCgUa/cpXb6BoGjOJVBBjur6XYJATjZwKNin3UsMSQsdkyLqWShIzE+SzayfuqVUGbqS0LYnuTP09kZPYmCwObWdMcGQWvan4n9dNMboOci6TFJmk80VRKlxU7vR1d8A1oygySwjV3N7q0hHRhKINqGxD8BdfXiat85p/WfPvL6r1myKOEhzDCZyBD1dQhztoQBMoPMIzvMKbo5wX5935mLeuOMXMEfyB8/kDxCePQg==</latexit>1

oscillator…

<latexit sha1_base64="outSK1u4APDTPsM0cWHi7FiGJ0o=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KomIeiz24rGC/cA2lM120y7dbMLuRCyh/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4JRbeq3Hrk2Ilb3OE64H9GBEqFgFK300EX+hJma9Gq9UtmtuDOQZeLlpAw56r3SV7cfszTiCpmkxnQ8N0E/oxoFk3xS7KaGJ5SN6IB3LFU04sbPZhdPyKlV+iSMtS2FZKb+nshoZMw4CmxnRHFoFr2p+J/XSTG89jOhkhS5YvNFYSoJxmT6PukLzRnKsSWUaWFvJWxINWVoQyraELzFl5dJ87ziXVa8u4ty9SaPowDHcAJn4MEVVOEW6tAABgqe4RXeHOO8OO/Ox7x1xclnjuAPnM8f4GyRDQ==</latexit>nC
<latexit sha1_base64="l9yZhi4EFkgrrt1ORlYy+R3Qlhw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSIIQklE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3dRvPaHSPJYPZpygH9GB5CFn1Fipft4rld2KOwNZJl5OypCj1it9dfsxSyOUhgmqdcdzE+NnVBnOBE6K3VRjQtmIDrBjqaQRaj+bHTohp1bpkzBWtqQhM/X3REYjrcdRYDsjaoZ60ZuK/3md1IQ3fsZlkhqUbL4oTAUxMZl+TfpcITNibAllittbCRtSRZmx2RRtCN7iy8ukeVHxripe/bJcvc3jKMAxnMAZeHANVbiHGjSAAcIzvMKb8+i8OO/Ox7x1xclnjuAPnM8fc32MtQ==</latexit>

+
<latexit sha1_base64="yST1Kt2kQqq3v9fq16XgST9PaVM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KomIeiz24rGC/cA2lM1m2y7dbMLuRCyh/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4JRbeq3Hrk2Ilb3OE64H9GBEn3BKFrpoYv8CbNw0qv1SmW34s5AlomXkzLkqPdKX90wZmnEFTJJjel4boJ+RjUKJvmk2E0NTygb0QHvWKpoxI2fzS6ekFOrhKQfa1sKyUz9PZHRyJhxFNjOiOLQLHpT8T+vk2L/2s+ESlLkis0X9VNJMCbT90koNGcox5ZQpoW9lbAh1ZShDaloQ/AWX14mzfOKd1nx7i7K1Zs8jgIcwwmcgQdXUIVbqEMDGCh4hld4c4zz4rw7H/PWFSefOYI/cD5/ANEmkQM=</latexit>

dC

<latexit sha1_base64="yST1Kt2kQqq3v9fq16XgST9PaVM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KomIeiz24rGC/cA2lM1m2y7dbMLuRCyh/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4JRbeq3Hrk2Ilb3OE64H9GBEn3BKFrpoYv8CbNw0qv1SmW34s5AlomXkzLkqPdKX90wZmnEFTJJjel4boJ+RjUKJvmk2E0NTygb0QHvWKpoxI2fzS6ekFOrhKQfa1sKyUz9PZHRyJhxFNjOiOLQLHpT8T+vk2L/2s+ESlLkis0X9VNJMCbT90koNGcox5ZQpoW9lbAh1ZShDaloQ/AWX14mzfOKd1nx7i7K1Zs8jgIcwwmcgQdXUIVbqEMDGCh4hld4c4zz4rw7H/PWFSefOYI/cD5/ANEmkQM=</latexit>

dC
<latexit sha1_base64="LaFieUIDPmOJNL+/NKEALMwRoNU=">AAACGXicbVDLSgMxFM34rPU16tJNsAgVocwUUZdFNy4r2Ad06pBJb6ehmcyQZIRa+htu/BU3LhRxqSv/xkxbRFsPBE7OOZfkniDhTGnH+bIWFpeWV1Zza/n1jc2tbXtnt67iVFKo0ZjHshkQBZwJqGmmOTQTCSQKODSC/mXmN+5AKhaLGz1IoB2RULAuo0QbybcdL2BhUd2W8TEue/egCfbiCELiC6yM9nMziSx65NsFp+SMgeeJOyUFNEXVtz+8TkzTCISmnCjVcp1Et4dEakY5jPJeqiAhtE9CaBkqSASqPRxvNsKHRungbizNERqP1d8TQxIpNYgCk4yI7qlZLxP/81qp7p63h0wkqQZBJw91U451jLOacIdJoJoPDCFUMvNXTHtEEqpNmXlTgju78jypl0vuacm9PilULqZ15NA+OkBF5KIzVEFXqIpqiKIH9IRe0Kv1aD1bb9b7JLpgTWf20B9Yn99Lv54A</latexit>�
s2 + 2⇣!ns+ !2

n

�

<latexit sha1_base64="LaFieUIDPmOJNL+/NKEALMwRoNU=">AAACGXicbVDLSgMxFM34rPU16tJNsAgVocwUUZdFNy4r2Ad06pBJb6ehmcyQZIRa+htu/BU3LhRxqSv/xkxbRFsPBE7OOZfkniDhTGnH+bIWFpeWV1Zza/n1jc2tbXtnt67iVFKo0ZjHshkQBZwJqGmmOTQTCSQKODSC/mXmN+5AKhaLGz1IoB2RULAuo0QbybcdL2BhUd2W8TEue/egCfbiCELiC6yM9nMziSx65NsFp+SMgeeJOyUFNEXVtz+8TkzTCISmnCjVcp1Et4dEakY5jPJeqiAhtE9CaBkqSASqPRxvNsKHRungbizNERqP1d8TQxIpNYgCk4yI7qlZLxP/81qp7p63h0wkqQZBJw91U451jLOacIdJoJoPDCFUMvNXTHtEEqpNmXlTgju78jypl0vuacm9PilULqZ15NA+OkBF5KIzVEFXqIpqiKIH9IRe0Kv1aD1bb9b7JLpgTWf20B9Yn99Lv54A</latexit>�
s2 + 2⇣!ns+ !2

n

�

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

 disturbance…

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1
<latexit sha1_base64="jkYyCwxmY8ja7YugQdmzWpC+GNA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU1GPRi8eK9gPaWDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+ag1QcDj/dmmJkXJIJr47pfTmFpeWV1rbhe2tjc2t4p7+41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nvqtR1Sax/LejBP0IzqQPOSMGivd6YfTXrniVt0ZyF/i5aQCOeq98me3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JklT4JY2VLGjJTf05kNNJ6HAW2M6JmqBe9qfif10lNeOlnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb78lzRPqt551bs9q9Su8jiKcACHcAweXEANbqAODWAwgCd4gVdHOM/Om/M+by04+cw+/ILz8Q0HjY2i</latexit>

s3

<latexit sha1_base64="wnrovYvfBA0Bb4qwbUUTyk9R3Oo=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4sSQi6kUoevFYwX5AG8pmO22XbjZxdyOE0D/hxYMiXv073vw3btsctPXBwOO9GWbmBbHg2rjut7O0vLK6tl7YKG5ube/slvb2GzpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3U785hMqzSP5YNIY/ZAOJO9zRo2VWkiuiTpNSbdUdivuFGSReDkpQ45at/TV6UUsCVEaJqjWbc+NjZ9RZTgTOC52Eo0xZSM6wLalkoao/Wx675gcW6VH+pGyJQ2Zqr8nMhpqnYaB7QypGep5byL+57UT07/yMy7jxKBks0X9RBATkcnzpMcVMiNSSyhT3N5K2JAqyoyNqGhD8OZfXiSNs4p3UfHuz8vVmzyOAhzCEZyAB5dQhTuoQR0YCHiGV3hzHp0X5935mLUuOfnMAfyB8/kDa7iO6g==</latexit>e = r � y
<latexit sha1_base64="WUbhcoyqwCCBTRCf1kQMZtjrZh4="></latexit>

e = r � y = (I +GC)�1

| {z }
S

r + (I +GC)�1GC| {z }
T

n� (I +GC)�1

| {z }
S

d

<latexit sha1_base64="UYt3Pod39ngMoNbvqfxt6cqqjBg="></latexit>

y = (I +GC)�1GC| {z }
T

(r � n) + (I +GC)�1

| {z }
S

dOutput

Error

1. Disturbance  
rejection

2. Stability
CONDITION 2:

 stable
<latexit sha1_base64="PlDHbl08KXXNOHHiX9kDRLWJJGo=">AAACFnicbZDLSgMxFIYzXmu9jbp0EyyCIJYZEXVZ7EKXFewF2qFk0kwbmskMyRmxDH0KN76KGxeKuBV3vo1pO3hp/SHw5T/nkJzfjwXX4Dif1tz8wuLScm4lv7q2vrFpb23XdJQoyqo0EpFq+EQzwSWrAgfBGrFiJPQFq/v98qhev2VK80jewCBmXki6kgecEjBW2z5qAbuDtDNsX+JvLOPD7CJ/fIPltl1wis5YeBbcDAooU6Vtf7Q6EU1CJoEKonXTdWLwUqKAU8GG+VaiWUxon3RZ06AkIdNeOl5riPeN08FBpMyRgMfu74mUhFoPQt90hgR6ero2Mv+rNRMIzr2UyzgBJunkoSARGCI8ygh3uGIUxMAAoYqbv2LaI4pQMEnmTQju9MqzUDsuuqdF9/qkULrI4sihXbSHDpCLzlAJXaEKqiKK7tEjekYv1oP1ZL1ab5PWOSub2UF/ZL1/AbTkn7Y=</latexit>

dGdC + nGnC

<latexit sha1_base64="yST1Kt2kQqq3v9fq16XgST9PaVM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KomIeiz24rGC/cA2lM1m2y7dbMLuRCyh/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4JRbeq3Hrk2Ilb3OE64H9GBEn3BKFrpoYv8CbNw0qv1SmW34s5AlomXkzLkqPdKX90wZmnEFTJJjel4boJ+RjUKJvmk2E0NTygb0QHvWKpoxI2fzS6ekFOrhKQfa1sKyUz9PZHRyJhxFNjOiOLQLHpT8T+vk2L/2s+ESlLkis0X9VNJMCbT90koNGcox5ZQpoW9lbAh1ZShDaloQ/AWX14mzfOKd1nx7i7K1Zs8jgIcwwmcgQdXUIVbqEMDGCh4hld4c4zz4rw7H/PWFSefOYI/cD5/ANEmkQM=</latexit>

dC
<latexit sha1_base64="xtj0RzpyN4ZGPRX5Iw9VS+2qUj8=">AAAB83icbVBNS8NAEN3Ur1q/qh69BIvgqSQi6rHoxWMFWwtNKJvNpF262YTdiVhC/4YXD4p49c9489+4aXPQ1gcDj/dmmJkXpIJrdJxvq7Kyura+Ud2sbW3v7O7V9w+6OskUgw5LRKJ6AdUguIQOchTQSxXQOBDwEIxvCv/hEZTmibzHSQp+TIeSR5xRNJLnITxhHk4HRdUbTtOZwV4mbkkapER7UP/ywoRlMUhkgmrdd50U/Zwq5EzAtOZlGlLKxnQIfUMljUH7+ezmqX1ilNCOEmVKoj1Tf0/kNNZ6EgemM6Y40oteIf7n9TOMrvycyzRDkGy+KMqEjYldBGCHXAFDMTGEMsXNrTYbUUUZmphqJgR38eVl0j1ruhdN9+680bou46iSI3JMTolLLkmL3JI26RBGUvJMXsmblVkv1rv1MW+tWOXMIfkD6/MHziiSMA==</latexit>

dd

CONDITION 1:

 degree  degree
<latexit sha1_base64="V7tV9kMdVoL2Xk8dxfim4Ee4og4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0s4m7G6GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPT6g0T+S9GacYxHQgecQZNVbyuwN8JL1qza27M5Bl4hWkBgWavepXt5+wLEZpmKBadzw3NUFOleFM4KTSzTSmlI3oADuWShqjDvLZsRNyYpU+iRJlSxoyU39P5DTWehyHtjOmZqgXvan4n9fJTHQV5FymmUHJ5ouiTBCTkOnnpM8VMiPGllCmuL2VsCFVlBmbT8WG4C2+vExaZ3Xvou7dndca10UcZTiCYzgFDy6hAbfQBB8YcHiGV3hzpPPivDsf89aSU8wcwh84nz9mXo5r</latexit>�

<latexit sha1_base64="Nl7iztFtr0Zl3lI79Q/pDtzgo8U=">AAACI3icbVDLSgMxFM3UV62vqks3wSJUhDJTREUQii50WcE+oFNLJr3ThmYyQ5IR6tB/ceOvuHGhFDcu/BfTB6KtBwIn55xLco8Xcaa0bX9aqYXFpeWV9GpmbX1jcyu7vVNVYSwpVGjIQ1n3iALOBFQ00xzqkQQSeBxqXu9q5NceQCoWijvdj6AZkI5gPqNEG6mVPb/Oq0N8gTOuLwlNnEGC1X0RH+Gi+wiaYDcMoENaAiuj/dxMAg9a2ZxdsMfA88SZkhyaotzKDt12SOMAhKacKNVw7Eg3EyI1oxwGGTdWEBHaIx1oGCpIAKqZjHcc4AOjtLEfSnOExmP190RCAqX6gWeSAdFdNeuNxP+8Rqz9s2bCRBRrEHTykB9zrEM8Kgy3mQSqed8QQiUzf8W0S0xZ2tSaMSU4syvPk2qx4JwUnNvjXOlyWkca7aF9lEcOOkUldIPKqIIoekIv6A29W8/WqzW0PibRlDWd2UV/YH19AxB0oOI=</latexit>

G(s) =
1

s2 + 2⇣!ns+ !2
n

Plant:

<latexit sha1_base64="bfwQ+GqvWxLtgRB0ckTlr479UWo=">AAACEHicbZC7SgNBFIZn4y3GW9TSZjCIsQm7ImojBNNYRjAXyIYwO5lNhszOLjNnxbDsI9j4KjYWitha2vk2TpItNPHAwMf/n8OZ83uR4Bps+9vKLS2vrK7l1wsbm1vbO8XdvaYOY0VZg4YiVG2PaCa4ZA3gIFg7UowEnmAtb1Sb+K17pjQP5R2MI9YNyEByn1MCRuoVj2tlfYKvsOsrQhMX2AMkMu3V0oz7EzZ+r1iyK/a08CI4GZRQVvVe8cvthzQOmAQqiNYdx46gmxAFnAqWFtxYs4jQERmwjkFJAqa7yfSgFB8ZpY/9UJknAU/V3xMJCbQeB57pDAgM9bw3Ef/zOjH4l92EyygGJulskR8LDCGepIP7XDEKYmyAUMXNXzEdEhMNmAwLJgRn/uRFaJ5WnPOKc3tWql5nceTRATpEZeSgC1RFN6iOGoiiR/SMXtGb9WS9WO/Wx6w1Z2Uz++hPWZ8/tMqcaA==</latexit>

C(s) =
nC
dC

=

<latexit sha1_base64="9pZD9DOCO7rPR89Z0OuSi0P7at0=">AAACEHicbZC7SgNBFIZnvcZ4i1raDAYxNmFXRG2EoEUsI5gLZEOYncwmQ2Znl5mzYljyCDa+io2FIraWdr6Ns8kWmnhg4OP/z+HM+b1IcA22/W0tLC4tr6zm1vLrG5tb24Wd3YYOY0VZnYYiVC2PaCa4ZHXgIFgrUowEnmBNb3id+s17pjQP5R2MItYJSF9yn1MCRuoWjqolfYwvsesrQhMX2AMkctytjjPupWz8bqFol+1J4XlwMiiirGrdwpfbC2kcMAlUEK3bjh1BJyEKOBVsnHdjzSJCh6TP2gYlCZjuJJODxvjQKD3sh8o8CXii/p5ISKD1KPBMZ0BgoGe9VPzPa8fgX3QSLqMYmKTTRX4sMIQ4TQf3uGIUxMgAoYqbv2I6ICYaMBnmTQjO7Mnz0DgpO2dl5/a0WLnK4sihfXSASshB56iCblAN1RFFj+gZvaI368l6sd6tj2nrgpXN7KE/ZX3+AMfinHQ=</latexit>

G(s) =
nG
dG

=

Controller:

<latexit sha1_base64="/elq0QcVg/V2j9dgvqyuTKU5QGw=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXJVERF0W3bisYB/QhDCZTtqh8wgzE6XELvwVNy4UcetvuPNvnLZZaOuBC4dz7uXee+KUUW0879spLS2vrK6V1ysbm1vbO+7uXkvLTGHSxJJJ1YmRJowK0jTUMNJJFUE8ZqQdD68nfvueKE2luDOjlIQc9QVNKEbGSpF7EDDKo1zDQNH+wCCl5AP0xpFb9WreFHCR+AWpggKNyP0KehJnnAiDGdK663upCXOkDMWMjCtBpkmK8BD1SddSgTjRYT69fwyPrdKDiVS2hIFT9fdEjrjWIx7bTo7MQM97E/E/r5uZ5DLMqUgzQwSeLUoyBo2EkzBgjyqCDRtZgrCi9laIB0ghbGxkFRuCP//yImmd1vzzmn97Vq1fFXGUwSE4AifABxegDm5AAzQBBo/gGbyCN+fJeXHenY9Za8kpZvbBHzifP+x7lgo=</latexit>

lim
s!0

disturbance 
rejection…

 stability…
<latexit sha1_base64="H0QLWuVndqsJTYB13JTEgkR4PLg=">AAAB9HicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9SIEc/EYwTwgWcLspJMMmZ1dZ3qDYcl3ePGgiFc/xpt/4yTZgyYWNBRV3XR3BbEUBl3321lZXVvf2Mxt5bd3dvf2CweHdRMlmkONRzLSzYAZkEJBDQVKaMYaWBhIaATDytRvjEAbEakHHMfgh6yvRE9whlby2whPmKpJp0JvaKdQdEvuDHSZeBkpkgzVTuGr3Y14EoJCLpkxLc+N0U+ZRsElTPLtxEDM+JD1oWWpYiEYP50dPaGnVunSXqRtKaQz9fdEykJjxmFgO0OGA7PoTcX/vFaCvWs/FSpOEBSfL+olkmJEpwnQrtDAUY4tYVwLeyvlA6YZR5tT3obgLb68TOrnJe+y5N1fFMu3WRw5ckxOyBnxyBUpkztSJTXCySN5Jq/kzRk5L8678zFvXXGymSPyB87nDxnekag=</latexit>nC =

<latexit sha1_base64="yxRtSfB7WvBu4CwLgBZJrEWx9Cw=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9SIEc/EYwTwgWcLs7GwyZPbhTG8wLPkOLx4U8erHePNvnCR70MSChqKqm+4uL5FCo21/Wyura+sbm4Wt4vbO7t5+6eCwqeNUMd5gsYxV26OaSxHxBgqUvJ0oTkNP8pY3rE391ogrLeLoAccJd0Paj0QgGEUjuV3kT5j5k16N3JBeqWxX7BnIMnFyUoYc9V7pq+vHLA15hExSrTuOnaCbUYWCST4pdlPNE8qGtM87hkY05NrNZkdPyKlRfBLEylSEZKb+nshoqPU49ExnSHGgF72p+J/XSTG4djMRJSnyiM0XBakkGJNpAsQXijOUY0MoU8LcStiAKsrQ5FQ0ITiLLy+T5nnFuaw49xfl6m0eRwGO4QTOwIErqMId1KEBDB7hGV7hzRpZL9a79TFvXbHymSP4A+vzBwp6kZ4=</latexit>

dC =



SISO Design - Example

<latexit sha1_base64="XANJ/xCNU5B47CSr42JJTQ6YAkI=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY9KDHCvYD2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPpppTH2BR5KFjGCTSXdVfT4oV9yaOwdaJV5OKpCjOSh/9YcRSQSVhnCsdc9zY+OnWBlGOJ2V+ommMSYTPKI9SyUWVPvp/NYZOrPKEIWRsiUNmqu/J1IstJ6KwHYKbMZ62cvE/7xeYsJrP2UyTgyVZLEoTDgyEcoeR0OmKDF8agkmitlbERljhYmx8ZRsCN7yy6ukfVHzLmveQ73SuMnjKMIJnEIVPLiCBtxDE1pAYAzP8ApvjnBenHfnY9FacPKZY/gD5/MHN2WNsw==</latexit>

G(s)
<latexit sha1_base64="9QyqbZlsOFamTwyHLTLpLgBOwPg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY7MVjBfsB7VKyabYNTbJLkhXK0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G02bmd5+o0iySj2YWU1/gsWQhI9hkUrOqL4fliltzF0DrxMtJBXK0huWvwSgiiaDSEI617ntubPwUK8MIp/PSINE0xmSKx7RvqcSCaj9d3DpHF1YZoTBStqRBC/X3RIqF1jMR2E6BzUSvepn4n9dPTHjrp0zGiaGSLBeFCUcmQtnjaMQUJYbPLMFEMXsrIhOsMDE2npINwVt9eZ10rmredc17qFcad3kcRTiDc6iCBzfQgHtoQRsITOAZXuHNEc6L8+58LFsLTj5zCn/gfP4AMUmNrw==</latexit>

C(s)

<latexit sha1_base64="Kf9mXI33HZBwgZP3GwzBDcRuRwY=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFC6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C73u09UaRbJR5PG1Bd4LFnICDa5lNb1+bBacxvuHGiVeAWpQYHWsPo1GEUkEVQawrHWfc+NjZ9hZRjhdFYZJJrGmEzxmPYtlVhQ7WfzW2fozCojFEbKljRorv6eyLDQOhWB7RTYTPSyl4v/ef3EhDd+xmScGCrJYlGYcGQilD+ORkxRYnhqCSaK2VsRmWCFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHABJ7hFd4c4bw4787HorXkFDPH8AfO5w+Dw43l</latexit>

y(s)

<latexit sha1_base64="bPGUI7uTOwawc40lrKHHT4O49FM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbNqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo5TRWibxDxWvQBrypmkbcMMp71EUSwCTrvB5C73u09UaRbLRzNNqC/wSLKIEWxyKazr82G15jbcOdAq8QpSgwKtYfVrEMYkFVQawrHWfc9NjJ9hZRjhdFYZpJommEzwiPYtlVhQ7WfzW2fozCohimJlSxo0V39PZFhoPRWB7RTYjPWyl4v/ef3URDd+xmSSGirJYlGUcmRilD+OQqYoMXxqCSaK2VsRGWOFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHAGJ7hFd4c4bw4787HorXkFDPH8AfO5w9jsI3Q</latexit>

d(s)

<latexit sha1_base64="KTcTtUnmZcm/a2cj2dg6AHoG/wY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4sSQi6rHoxWML9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxUP++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasIbP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSvKh4VxWvflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPdoWMtw==</latexit>�

<latexit sha1_base64="o1aIZT27tCW4nd0bTkFWvq6VF04=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZTtqlu0nY3Qil9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBY+wabgR2EkUUhkIbAfju8xvP6HSPI4ezSRBX9JhxEPOqMkkrOrzfrni1tw5yCrxclKBHI1++as3iFkqMTJMUK27npsYf0qV4UzgrNRLNSaUjekQu5ZGVKL2p/NbZ+TMKgMSxspWZMhc/T0xpVLriQxsp6RmpJe9TPzP66YmvPGnPEpSgxFbLApTQUxMssfJgCtkRkwsoUxxeythI6ooMzaekg3BW355lbQuat5VzXu4rNRv8ziKcAKnUAUPrqEO99CAJjAYwTO8wpsjnRfn3flYtBacfOYY/sD5/AFlN43R</latexit>

e(s)
<latexit sha1_base64="OJtlB+ycfgHnWjCz9eBJgG7+VxQ=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwyKanr82G15jbcHGiVeAWpQYHWsPo1GEUkEVQawrHWfc+NjZ9iZRjhdF4ZJJrGmEzxmPYtlVhQ7af5rXN0ZpURCiNlSxqUq78nUiy0nonAdgpsJnrZy8T/vH5iwhs/ZTJODJVksShMODIRyh5HI6YoMXxmCSaK2VsRmWCFibHxVGwI3vLLq6Rz0fCuGt7DZa15W8RRhhM4hTp4cA1NuIcWtIHABJ7hFd4c4bw4787HorXkFDPH8AfO5w99p43h</latexit>

u(s)
<latexit sha1_base64="/kEOhEpO5xRMVaqaWI6VVUflB6U=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwySdX1+bBacxtuDrRKvILUoEBrWP0ajCKSCCoN4VjrvufGxk+xMoxwOq8MEk1jTKZ4TPuWSiyo9tP81jk6s8oIhZGyJQ3K1d8TKRZaz0RgOwU2E73sZeJ/Xj8x4Y2fMhknhkqyWBQmHJkIZY+jEVOUGD6zBBPF7K2ITLDCxNh4KjYEb/nlVdK5aHhXDe/hsta8LeIowwmcQh08uIYm3EML2kBgAs/wCm+OcF6cd+dj0Vpyiplj+APn8wd5Eo3e</latexit>

r(s)

<latexit sha1_base64="do7WY/vNWpTt5pzK60ma8NppWmo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoioh6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwySdb1+bBacxtuDrRKvILUoEBrWP0ajCKSCCoN4VjrvufGxk+xMoxwOq8MEk1jTKZ4TPuWSiyo9tP81jk6s8oIhZGyJQ3K1d8TKRZaz0RgOwU2E73sZeJ/Xj8x4Y2fMhknhkqyWBQmHJkIZY+jEVOUGD6zBBPF7K2ITLDCxNh4KjYEb/nlVdK5aHhXDe/hsta8LeIowwmcQh08uIYm3EML2kBgAs/wCm+OcF6cd+dj0Vpyiplj+APn8wdy9o3a</latexit>

n(s)
<latexit sha1_base64="zSqv6Nf+TXilv7yzy+d4jEgEidA=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDAYhacKuiNoIwRRaWEQwD0iWMDuZTcbM7Cwzs0JY0tj4KzYWitj6D3b+jZNkQU08cOFwzr3ce48fMaq043xZmYXFpeWV7GpubX1jc8ve3qkrEUtMalgwIZs+UoTRkNQ01Yw0I0kQ9xlp+IPK2G/cE6moCG/1MCIeR72QBhQjbaSOvX9duINtwUkPFeE5LFxWij9Cx847JWcCOE/clORBimrH/mx3BY45CTVmSKmW60TaS5DUFDMyyrVjRSKEB6hHWoaGiBPlJZMvRvDQKF0YCGkq1HCi/p5IEFdqyH3TyZHuq1lvLP7ntWIdnHkJDaNYkxBPFwUxg1rAcSSwSyXBmg0NQVhScyvEfSQR1ia4nAnBnX15ntSPSu5Jyb05zpcv0jiyYA8cgAJwwSkogytQBTWAwQN4Ai/g1Xq0nq03633amrHSmV3wB9bHN1Zale0=</latexit>

L(j!) = (GC)(j!)

-1

<latexit sha1_base64="gOhfs16H5HsTlNvhUl/QEHoLivY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYhA8hV0R9Rj04jGCeUCyhNlJbzJmHsvMrBBC/sGLB0W8+j/e/BsnyR40saChqOqmuytOOTM2CL69ldW19Y3NwlZxe2d3b790cNgwKtMU61RxpVsxMciZxLpllmMr1UhEzLEZD2+nfvMJtWFKPthRipEgfckSRol1UqOjBPZJt1QOKsEM/jIJc1KGHLVu6avTUzQTKC3lxJh2GKQ2GhNtGeU4KXYygymhQ9LHtqOSCDTReHbtxD91Ss9PlHYlrT9Tf0+MiTBmJGLXKYgdmEVvKv7ntTObXEdjJtPMoqTzRUnGfav86et+j2mklo8cIVQzd6tPB0QTal1ARRdCuPjyMmmcV8LLSnh/Ua7e5HEU4BhO4AxCuIIq3EEN6kDhEZ7hFd485b14797HvHXFy2eO4A+8zx+SKY8h</latexit>!
<latexit sha1_base64="1vR6UjuQPRJ8qb7fMANHxTb3tgo=">AAAB83icbVBNSwMxEM3Wr1q/qh69BItQL2VXRD0WvXisaD+gu5RsOtvGJpslyQql7d/w4kERr/4Zb/4b03YP2vpg4PHeDDPzwoQzbVz328mtrK6tb+Q3C1vbO7t7xf2DhpapolCnkkvVCokGzmKoG2Y4tBIFRIQcmuHgZuo3n0BpJuMHM0wgEKQXs4hRYqzkj+/Lj74U0COn406x5FbcGfAy8TJSQhlqneKX35U0FRAbyonWbc9NTDAiyjDKYVLwUw0JoQPSg7alMRGgg9Hs5gk+sUoXR1LZig2eqb8nRkRoPRSh7RTE9PWiNxX/89qpia6CEYuT1EBM54uilGMj8TQA3GUKqOFDSwhVzN6KaZ8oQo2NqWBD8BZfXiaNs4p3UfHuzkvV6yyOPDpCx6iMPHSJqugW1VAdUZSgZ/SK3pzUeXHenY95a87JZg7RHzifP5NskWM=</latexit>

|S(j!)| <latexit sha1_base64="nj3XqTzprASFsxfegmr0WWJLFo4=">AAAB83icbVDLSgNBEJyNrxhfUY9eFoMQL2FXRD0GvXiMkBdklzA76U3GzGOZmRVCkt/w4kERr/6MN//GSbIHTSxoKKq66e6KEka18bxvJ7e2vrG5ld8u7Ozu7R8UD4+aWqaKQINIJlU7whoYFdAw1DBoJwowjxi0ouHdzG89gdJUiroZJRBy3Bc0pgQbKwWTevkxkBz6+HzSLZa8ijeHu0r8jJRQhlq3+BX0JEk5CEMY1rrje4kJx1gZShhMC0GqIcFkiPvQsVRgDjocz2+eumdW6bmxVLaEcefq74kx5lqPeGQ7OTYDvezNxP+8Tmrim3BMRZIaEGSxKE6Za6Q7C8DtUQXEsJElmChqb3XJACtMjI2pYEPwl19eJc2Lin9V8R8uS9XbLI48OkGnqIx8dI2q6B7VUAMRlKBn9IrenNR5cd6dj0VrzslmjtEfOJ8/lPqRZA==</latexit>

|T (j!)|

Bandwidth

<latexit sha1_base64="CQlPXgoFrM7Xet2OtjAKp+2XZkA=">AAAB8HicbVBNS8NAEJ34WetX1aOXYBE8lUREPZZ68VjBfkgbymazbZfubsLuRCyhv8KLB0W8+nO8+W/ctjlo64OBx3szzMwLE8ENet63s7K6tr6xWdgqbu/s7u2XDg6bJk41ZQ0ai1i3Q2KY4Io1kKNg7UQzIkPBWuHoZuq3Hpk2PFb3OE5YIMlA8T6nBK300EX2hFlUm/RKZa/izeAuEz8nZchR75W+ulFMU8kUUkGM6fhegkFGNHIq2KTYTQ1LCB2RAetYqohkJshmB0/cU6tEbj/WthS6M/X3REakMWMZ2k5JcGgWvan4n9dJsX8dZFwlKTJF54v6qXAxdqffuxHXjKIYW0Ko5vZWlw6JJhRtRkUbgr/48jJpnlf8y4p/d1Gu1vI4CnAMJ3AGPlxBFW6hDg2gIOEZXuHN0c6L8+58zFtXnHzmCP7A+fwBFpuQmQ==</latexit>

dB

disturbance 
rejection


(low frequency)
noise rejection


(high frequency)

<latexit sha1_base64="rbmIEb9PNehThWR/2dXI0CEKNsw=">AAACKXicbVDLSgMxFM34rPVVdekmWIR2U2ZE1I1QFMRlBfuAzlAyaaYNzWSG5I4yDP0dN/6KGwVF3fojpo+FbT0QOJxzLjf3+LHgGmz7y1paXlldW89t5De3tnd2C3v7DR0lirI6jUSkWj7RTHDJ6sBBsFasGAl9wZr+4HrkNx+Y0jyS95DGzAtJT/KAUwJG6hSqruBhJwPsKt7rA1EqesQulwGkQxyUoIwv8SSiZyL2EGt8U9LlTqFoV+wx8CJxpqSIpqh1Cm9uN6JJyCRQQbRuO3YMXkYUcCrYMO8mmsWEDkiPtQ2VJGTay8aXDvGxUbo4iJR5EvBY/TuRkVDrNPRNMiTQ1/PeSPzPaycQXHgZl3ECTNLJoiARGCI8qg13uWIURGoIoYqbv2LaJ4pQMOXmTQnO/MmLpHFScc4qzt1psXo1rSOHDtERKiEHnaMqukU1VEcUPaEX9I4+rGfr1fq0vifRJWs6c4BmYP38AmM/pgc=</latexit>

lim
t!1

f(t) = lim
s!0

sF (s)FVT: 

Disturbance 
types

<latexit sha1_base64="ywJzHH7oki+MiNHzTkr3XOAEmOg=">AAACDXicbZDLSsNAFIYnXmu9VV26GaxC3ZRERN0IRTcuK9gLNKVMJpN26GQSZk7EEvICbnwVNy4UcevenW/jtM1CW38Y+PjPOZw5vxcLrsG2v62FxaXlldXCWnF9Y3Nru7Sz29RRoihr0EhEqu0RzQSXrAEcBGvHipHQE6zlDa/H9dY9U5pH8g5GMeuGpC95wCkBY/VKh35FH+NL7AaK0NQF9gCpzHp+lrM/5l6pbFftifA8ODmUUa56r/Tl+hFNQiaBCqJ1x7Fj6KZEAaeCZUU30SwmdEj6rGNQkpDpbjq5JsNHxvFxECnzJOCJ+3siJaHWo9AznSGBgZ6tjc3/ap0EgotuymWcAJN0uihIBIYIj6PBPleMghgZIFRx81dMB8TkAibAognBmT15HponVees6tyelmtXeRwFtI8OUAU56BzV0A2qowai6BE9o1f0Zj1ZL9a79TFtXbDymT30R9bnD/oqnDA=</latexit>

d(s) =
nd
dd

<latexit sha1_base64="vsDpfYbw0s5cDF7qjMYBdSqobT4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU0P1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5oVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTcmG4C2/vEpaF1Xvquo1Liu12zyOIpzAKZyDB9dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/gfP4A4J2M/Q==</latexit>s

<latexit sha1_base64="pMmDtUVZhMnMbKgTVCJu5sCQedk=">AAACCnicbZDLSsNAFIYnXmu9RV26GS2Cq5KIqBuh6KIuK9gLNKFMppN26GQSZk7EErp246u4caGIW5/AnW/jtM1CW38Y+PjPOZw5f5AIrsFxvq2FxaXlldXCWnF9Y3Nr297Zbeg4VZTVaSxi1QqIZoJLVgcOgrUSxUgUCNYMBtfjevOeKc1jeQfDhPkR6UkeckrAWB37oIovsRcqQjMP2ANkctSpjnLujrljl5yyMxGeBzeHEspV69hfXjemacQkUEG0brtOAn5GFHAq2KjopZolhA5Ij7UNShIx7WeTU0b4yDhdHMbKPAl44v6eyEik9TAKTGdEoK9na2Pzv1o7hfDCz7hMUmCSTheFqcAQ43EuuMsVoyCGBghV3PwV0z4xuYBJr2hCcGdPnofGSdk9K7u3p6XKVR5HAe2jQ3SMXHSOKugG1VAdUfSIntErerOerBfr3fqYti5Y+cwe+iPr8we9rJr3</latexit>

G =
nG
dG

<latexit sha1_base64="j1wft0CK/Cw+ILl20WjrN4MMhbk=">AAACCnicbZDLSsNAFIYn9VbrLerSzWgRXJVERN0IxW5cVrAXaEuZTCft0MkkzJyIJWTtxldx40IRtz6BO9/GSZuFtv4w8PGfczhzfi8SXIPjfFuFpeWV1bXiemljc2t7x97da+owVpQ1aChC1faIZoJL1gAOgrUjxUjgCdbyxrWs3rpnSvNQ3sEkYr2ADCX3OSVgrL59WMNXuOsrQpMusAdIZNqvpTkPMu7bZafiTIUXwc2hjHLV+/ZXdxDSOGASqCBad1wngl5CFHAqWFrqxppFhI7JkHUMShIw3Uump6T42DgD7IfKPAl46v6eSEig9STwTGdAYKTna5n5X60Tg3/ZS7iMYmCSzhb5scAQ4iwXPOCKURATA4Qqbv6K6YiYXMCkVzIhuPMnL0LztOKeV9zbs3L1Oo+jiA7QETpBLrpAVXSD6qiBKHpEz+gVvVlP1ov1bn3MWgtWPrOP/sj6/AGqxJrr</latexit>

C =
nC
dC

<latexit sha1_base64="MnALy66m5D7hSlqRqr0HHhL8dpI=">AAACLHicbZDLSgMxFIYz9VbrrerSTbAIrsqMiLoRirOoCxcV7AXaUjJppg3NZIbkjFiGeSA3voogLizi1ucwbWdRqwcSPv7/HJLze5HgGmx7YuVWVtfWN/Kbha3tnd294v5BQ4exoqxOQxGqlkc0E1yyOnAQrBUpRgJPsKY3cqd+85EpzUP5AOOIdQMykNznlICRekX3Dl/jqmuujq8ITTrAniCRaa+aZtyf8pLpLphu2iuW7LI9K/wXnAxKKKtar/jW6Yc0DpgEKojWbceOoJsQBZwKlhY6sWYRoSMyYG2DkgRMd5PZsik+MUof+6EyRwKeqYsTCQm0Hgee6QwIDPWyNxX/89ox+FfdhMsoBibp/CE/FhhCPE0O97liFMTYAKGKm79iOiQmFzD5FkwIzvLKf6FxVnYuys79ealyk8WRR0foGJ0iB12iCrpFNVRHFD2jV/SBJtaL9W59Wl/z1pyVzRyiX2V9/wArHamH</latexit>

L = GC =
nG
dG

nC
dC

Loop 
Transfer

…causal
<latexit sha1_base64="G6v+Z6/unswo8aK3i2ZFmhr3IV0=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cTNYBBdSEhF1WexClxXsBdoQJpNJO3RyYeZELLELX8WNC0Xc+hrufBunbRBt/WHg4z/ncM78XiK4Asv6MgoLi0vLK8XV0tr6xuaWub3TVHEqKWvQWMSy7RHFBI9YAzgI1k4kI6EnWMsb1Mb11h2TisfRLQwT5oSkF/GAUwLacs29LrB7yPyRe3WMf7jmmmWrYk2E58HOoYxy1V3zs+vHNA1ZBFQQpTq2lYCTEQmcCjYqdVPFEkIHpMc6GiMSMuVkk/tH+FA7Pg5iqV8EeOL+nshIqNQw9HRnSKCvZmtj879aJ4Xgwsl4lKTAIjpdFKQCQ4zHYWCfS0ZBDDUQKrm+FdM+kYSCjqykQ7BnvzwPzZOKfVaxb07L1cs8jiLaRwfoCNnoHFXRNaqjBqLoAT2hF/RqPBrPxpvxPm0tGPnMLvoj4+MbBn6WGw==</latexit>

dG, dC
<latexit sha1_base64="03VgsEeZLr2d27qAriYkPW64ews=">AAACAHicbZDLSsNAFIYnXmu9RV24cDNYBBdSEhF1WexClxXsBdpQJtNJO3QyCTMnYgnZ+CpuXCji1sdw59s4bYNo6w8DH/85hzPn92PBNTjOl7WwuLS8slpYK65vbG5t2zu7DR0lirI6jUSkWj7RTHDJ6sBBsFasGAl9wZr+sDquN++Z0jySdzCKmReSvuQBpwSM1bX3O8AeIJVZ9/oE/3AVd+2SU3YmwvPg5lBCuWpd+7PTi2gSMglUEK3brhODlxIFnAqWFTuJZjGhQ9JnbYOShEx76eSADB8Zp4eDSJknAU/c3xMpCbUehb7pDAkM9GxtbP5XaycQXHopl3ECTNLpoiARGCI8TgP3uGIUxMgAoYqbv2I6IIpQMJkVTQju7Mnz0Dgtu+dl9/asVLnK4yigA3SIjpGLLlAF3aAaqiOKMvSEXtCr9Wg9W2/W+7R1wcpn9tAfWR/fg9GWWQ==</latexit>nG, nC higher order than…

<latexit sha1_base64="LpC1aCpLS+5qFgFG4BBWv2d1yvY="></latexit>

= lim
s!0

snn + · · ·+ ↵ksk

snd + · · ·+ ↵k0sk0

impulse  step  ramp quad
<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1
<latexit sha1_base64="EZ2msM4NwWSSnJ5VkGGc7mbpaBc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU01E1GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94jjhfkQHSoSCUbTSg3dmeuWKW3VnIMvEy0kFctR75a9uP2ZpxBUySY3peG6CfkY1Cib5pNRNDU8oG9EB71iqaMSNn81OnZATq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9G/SF5ozlGNLKNPC3krYkGrK0KZTsiF4iy8vk+Z51busevcXldpNHkcRjuAYTsGDK6jBHdShAQwG8Ayv8OZI58V5dz7mrQUnnzmEP3A+fwC8h41x</latexit>

1/s
<latexit sha1_base64="ZzcAa+fHMW9bNzjQABFAFK07Fi4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4qkkR9Vj04rGCaQttLJvtpF262YTdjVBKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfzsrq2vrGZmGruL2zu7dfOjhs6CRTDH2WiES1QqpRcIm+4UZgK1VI41BgMxzeTv3mEyrNE/lgRikGMe1LHnFGjZV871w/VrulsltxZyDLxMtJGXLUu6WvTi9hWYzSMEG1bntuaoIxVYYzgZNiJ9OYUjakfWxbKmmMOhjPjp2QU6v0SJQoW9KQmfp7YkxjrUdxaDtjagZ60ZuK/3ntzETXwZjLNDMo2XxRlAliEjL9nPS4QmbEyBLKFLe3EjagijJj8ynaELzFl5dJo1rxLive/UW5dpPHUYBjOIEz8OAKanAHdfCBAYdneIU3RzovzrvzMW9dcfKZI/gD5/MH4qyOFQ==</latexit>

1/s2
<latexit sha1_base64="pLmqFTm+52+mWpnCQ5YXuZQ/aC8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU01U1GPRi8cKpi20sWy203bpZhN2N0IJ/Q1ePCji1R/kzX/jts1Bqw8GHu/NMDMvTATXxnW/nMLS8srqWnG9tLG5tb1T3t1r6DhVDH0Wi1i1QqpRcIm+4UZgK1FIo1BgMxzdTP3mIyrNY3lvxgkGER1I3ueMGiv53ol+OOuWK27VnYH8JV5OKpCj3i1/dnoxSyOUhgmqddtzExNkVBnOBE5KnVRjQtmIDrBtqaQR6iCbHTshR1bpkX6sbElDZurPiYxGWo+j0HZG1Az1ojcV//PaqelfBRmXSWpQsvmifiqIicn0c9LjCpkRY0soU9zeStiQKsqMzadkQ/AWX/5LGqdV76Lq3Z1Xatd5HEU4gEM4Bg8uoQa3UAcfGHB4ghd4daTz7Lw57/PWgpPP7MMvOB/f5DCOFg==</latexit>

1/s3

<latexit sha1_base64="RZQtKCDdy1hmjclKwNN9kFmiVA0=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbRU9mVop6k6MVjBfsB7VKyabaNm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMCxLOtHHdb6ewsrq2vlHcLG1t7+zulfcPWlqmitAmkVyqToA15UzQpmGG006iKI4DTttBdDv1209UaSbFgxkn1I/xULCQEWys1IrQNYpO++WKW3VnQMvEy0kFcjT65a/eQJI0psIQjrXuem5i/Awrwwink1Iv1TTBJMJD2rVU4JhqP5tdO0EnVhmgUCpbwqCZ+nsiw7HW4ziwnTE2I73oTcX/vG5qwis/YyJJDRVkvihMOTISTV9HA6YoMXxsCSaK2VsRGWGFibEBlWwI3uLLy6R1XvUuqt59rVK/yeMowhEcwxl4cAl1uIMGNIHAIzzDK7w50nlx3p2PeWvByWcO4Q+czx8tbo43</latexit>

k > k0

<latexit sha1_base64="Az7jo6nqXcRzFYaD8a9VFMWpywk=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNoFe4kqIVF0MYygvmA5Ah7m71kvb3dY3dPCEf+g42FIrb+Hzv/jZvkCk18MPB4b4aZeUHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvLVBHaJJJL1QmwppwJ2jTMcNpJFMVxwGk7iG6nfvuJKs2keDDjhPoxHgoWMoKNlVoRukbRab9ccavuDGiZeDmpQI5Gv/zVG0iSxlQYwrHWXc9NjJ9hZRjhdFLqpZommER4SLuWChxT7WezayfoxCoDFEplSxg0U39PZDjWehwHtjPGZqQXvan4n9dNTXjlZ0wkqaGCzBeFKUdGounraMAUJYaPLcFEMXsrIiOsMDE2oJINwVt8eZm0zqveRdW7r1XqN3kcRTiCYzgDDy6hDnfQgCYQeIRneIU3RzovzrvzMW8tOPnMIfyB8/kDKmCONQ==</latexit>

k < k0

<latexit sha1_base64="JJI/zcQTqceq+ck1MDQAc/2WdcY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbRU9mVol6EohePFewHtEvJptk2bjZZkqxQlv4HLx4U8er/8ea/MW33oK0PBh7vzTAzL0g408Z1v53Cyura+kZxs7S1vbO7V94/aGmZKkKbRHKpOgHWlDNBm4YZTjuJojgOOG0H0e3Ubz9RpZkUD2acUD/GQ8FCRrCxUitC1yg67ZcrbtWdAS0TLycVyNHol796A0nSmApDONa667mJ8TOsDCOcTkq9VNMEkwgPaddSgWOq/Wx27QSdWGWAQqlsCYNm6u+JDMdaj+PAdsbYjPSiNxX/87qpCa/8jIkkNVSQ+aIw5chINH0dDZiixPCxJZgoZm9FZIQVJsYGVLIheIsvL5PWedW7qHr3tUr9Jo+jCEdwDGfgwSXU4Q4a0AQCj/AMr/DmSOfFeXc+5q0FJ585hD9wPn8AK+eONg==</latexit>

k = k0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0
<latexit sha1_base64="UyOwiy6/yuvViHZTFwAhrcazMuo=">AAACEnicbZDJSgNBEIZ74hbjFvXopTGIegkzIuox6MVjBLNAJoSaTk/SpGehu0YJwzyDF1/FiwdFvHry5tvYWQRN/KHh468qquv3Yik02vaXlVtYXFpeya8W1tY3NreK2zt1HSWK8RqLZKSaHmguRchrKFDyZqw4BJ7kDW9wNao37rjSIgpvcRjzdgC9UPiCARqrUzx2lej1EZSK7qmLvgKWuiDjPnQG2Q+lg8Ms6xRLdtkei86DM4USmaraKX663YglAQ+RSdC65dgxtlNQKJjkWcFNNI+BDaDHWwZDCLhup+OTMnpgnC71I2VeiHTs/p5IIdB6GHimMwDs69nayPyv1krQv2inIowT5CGbLPITSTGio3xoVyjOUA4NAFPC/JWyPphY0KRYMCE4syfPQ/2k7JyVnZvTUuVyGkee7JF9ckQcck4q5JpUSY0w8kCeyAt5tR6tZ+vNep+05qzpzC75I+vjG+qGnuM=</latexit>

! ↵k
↵k0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0
<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0

<latexit sha1_base64="jc5LAcdSePwWdI1h7Pltd7vPyFQ=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VjBfkAbyma7aZduNnF3Uimhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph7dRvjrg2IlYPOE64H9G+EqFgFK3kd7ToD5BqHT8Rt1squxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophtd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7zLind/Ua7e5HEU4BhO4Aw8uIIq3EEN6sDgEZ7hFd6ckfPivDsf89YVJ585gj9wPn8AkV6R9w==</latexit>! 0 <latexit sha1_base64="mazb0970JojN35Q8uf+F2WEfF3o=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUREPRa9eKxgP6ANZbPdtGs3u2F3IoTQ/+DFgyJe/T/e/Ddu2xy09cHA470ZZuaFieAGPe/bWVldW9/YLG2Vt3d29/YrB4cto1JNWZMqoXQnJIYJLlkTOQrWSTQjcShYOxzfTv32E9OGK/mAWcKCmAwljzglaKVWj8sIs36l6tW8Gdxl4hekCgUa/cpXb6BoGjOJVBBjur6XYJATjZwKNin3UsMSQsdkyLqWShIzE+SzayfuqVUGbqS0LYnuTP09kZPYmCwObWdMcGQWvan4n9dNMboOci6TFJmk80VRKlxU7vR1d8A1oygySwjV3N7q0hHRhKINqGxD8BdfXiat85p/WfPvL6r1myKOEhzDCZyBD1dQhztoQBMoPMIzvMKbo5wX5935mLeuOMXMEfyB8/kDxCePQg==</latexit>1

<latexit sha1_base64="l9yZhi4EFkgrrt1ORlYy+R3Qlhw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSIIQklE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3dRvPaHSPJYPZpygH9GB5CFn1Fipft4rld2KOwNZJl5OypCj1it9dfsxSyOUhgmqdcdzE+NnVBnOBE6K3VRjQtmIDrBjqaQRaj+bHTohp1bpkzBWtqQhM/X3REYjrcdRYDsjaoZ60ZuK/3md1IQ3fsZlkhqUbL4oTAUxMZl+TfpcITNibAllittbCRtSRZmx2RRtCN7iy8ukeVHxripe/bJcvc3jKMAxnMAZeHANVbiHGjSAAcIzvMKb8+i8OO/Ox7x1xclnjuAPnM8fc32MtQ==</latexit>

+
<latexit sha1_base64="LaFieUIDPmOJNL+/NKEALMwRoNU=">AAACGXicbVDLSgMxFM34rPU16tJNsAgVocwUUZdFNy4r2Ad06pBJb6ehmcyQZIRa+htu/BU3LhRxqSv/xkxbRFsPBE7OOZfkniDhTGnH+bIWFpeWV1Zza/n1jc2tbXtnt67iVFKo0ZjHshkQBZwJqGmmOTQTCSQKODSC/mXmN+5AKhaLGz1IoB2RULAuo0QbybcdL2BhUd2W8TEue/egCfbiCELiC6yM9nMziSx65NsFp+SMgeeJOyUFNEXVtz+8TkzTCISmnCjVcp1Et4dEakY5jPJeqiAhtE9CaBkqSASqPRxvNsKHRungbizNERqP1d8TQxIpNYgCk4yI7qlZLxP/81qp7p63h0wkqQZBJw91U451jLOacIdJoJoPDCFUMvNXTHtEEqpNmXlTgju78jypl0vuacm9PilULqZ15NA+OkBF5KIzVEFXqIpqiKIH9IRe0Kv1aD1bb9b7JLpgTWf20B9Yn99Lv54A</latexit>�
s2 + 2⇣!ns+ !2

n

�

<latexit sha1_base64="LaFieUIDPmOJNL+/NKEALMwRoNU=">AAACGXicbVDLSgMxFM34rPU16tJNsAgVocwUUZdFNy4r2Ad06pBJb6ehmcyQZIRa+htu/BU3LhRxqSv/xkxbRFsPBE7OOZfkniDhTGnH+bIWFpeWV1Zza/n1jc2tbXtnt67iVFKo0ZjHshkQBZwJqGmmOTQTCSQKODSC/mXmN+5AKhaLGz1IoB2RULAuo0QbybcdL2BhUd2W8TEue/egCfbiCELiC6yM9nMziSx65NsFp+SMgeeJOyUFNEXVtz+8TkzTCISmnCjVcp1Et4dEakY5jPJeqiAhtE9CaBkqSASqPRxvNsKHRungbizNERqP1d8TQxIpNYgCk4yI7qlZLxP/81qp7p63h0wkqQZBJw91U451jLOacIdJoJoPDCFUMvNXTHtEEqpNmXlTgju78jypl0vuacm9PilULqZ15NA+OkBF5KIzVEFXqIpqiKIH9IRe0Kv1aD1bb9b7JLpgTWf20B9Yn99Lv54A</latexit>�
s2 + 2⇣!ns+ !2

n

�

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

 disturbance…

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="qjqZTkYG9Cq074tGxBVLFTQJMds=">AAACDXicbZDLSsNAFIYnXmu9RV26GayCIJSkirosujF0U8FeoE3DZDpph04uzEyEEvICbnwVNy4UcevenW/jNI2grT8MfPznHM6c340YFdIwvrSFxaXlldXCWnF9Y3NrW9/ZbYow5pg0cMhC3naRIIwGpCGpZKQdcYJ8l5GWO7qe1Fv3hAsaBndyHBHbR4OAehQjqSxHP6w5keidwhNYcywoepWMEstKxQ9ZqaOXjLKRCc6DmUMJ5Ko7+me3H+LYJ4HEDAnRMY1I2gnikmJG0mI3FiRCeIQGpKMwQD4RdpJdk8Ij5fShF3L1Agkz9/dEgnwhxr6rOn0kh2K2NjH/q3Vi6V3aCQ2iWJIATxd5MYMyhJNoYJ9ygiUbK0CYU/VXiIeIIyxVgEUVgjl78jw0K2XzvGzenpWqV3kcBbAPDsAxMMEFqIIbUAcNgMEDeAIv4FV71J61N+192rqg5TN74I+0j2+Cg5iy</latexit>

Kps
3 +KIs

2 +KIIs+KIII

<latexit sha1_base64="tABY77Dq1ckyiVH+yl1H62HXoHk=">AAACJ3icbZBNS8MwGMfT+TbnW9Wjl+AQBGG0U9STDL04dpngXmCrJc3SLSxNS5IKo/TbePGreBFURI9+E7Oth7n5h8A/v+d5SJ6/FzEqlWV9G7ml5ZXVtfx6YWNza3vH3N1ryjAWmDRwyELR9pAkjHLSUFQx0o4EQYHHSMsb3ozrrUciJA35vRpFxAlQn1OfYqQ0cs2rmhvBE9j1BcJJza2miUxn7km1mmr0UJ6DU3qaumbRKlkTwUVjZ6YIMtVd863bC3EcEK4wQ1J2bCtSToKEopiRtNCNJYkQHqI+6WjLUUCkk0z2TOGRJj3oh0IfruCEzk4kKJByFHi6M0BqIOdrY/hfrRMr/9JJKI9iRTiePuTHDKoQjkODPSoIVmykDcKC6r9CPEA6DaWjLegQ7PmVF02zXLLPS/bdWbFyncWRBwfgEBwDG1yACrgFddAAGDyBF/AOPoxn49X4NL6mrTkjm9kHf2T8/AK+0qVO</latexit>

Kp +
KI

s
+

KII

s2
+

KIII

s3

<latexit sha1_base64="jkYyCwxmY8ja7YugQdmzWpC+GNA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU1GPRi8eK9gPaWDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+ag1QcDj/dmmJkXJIJr47pfTmFpeWV1rbhe2tjc2t4p7+41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nvqtR1Sax/LejBP0IzqQPOSMGivd6YfTXrniVt0ZyF/i5aQCOeq98me3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JklT4JY2VLGjJTf05kNNJ6HAW2M6JmqBe9qfif10lNeOlnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb78lzRPqt551bs9q9Su8jiKcACHcAweXEANbqAODWAwgCd4gVdHOM/Om/M+by04+cw+/ILz8Q0HjY2i</latexit>

s3

<latexit sha1_base64="jkYyCwxmY8ja7YugQdmzWpC+GNA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU1GPRi8eK9gPaWDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+ag1QcDj/dmmJkXJIJr47pfTmFpeWV1rbhe2tjc2t4p7+41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nvqtR1Sax/LejBP0IzqQPOSMGivd6YfTXrniVt0ZyF/i5aQCOeq98me3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JklT4JY2VLGjJTf05kNNJ6HAW2M6JmqBe9qfif10lNeOlnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb78lzRPqt551bs9q9Su8jiKcACHcAweXEANbqAODWAwgCd4gVdHOM/Om/M+by04+cw+/ILz8Q0HjY2i</latexit>

s3

<latexit sha1_base64="jkYyCwxmY8ja7YugQdmzWpC+GNA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU1GPRi8eK9gPaWDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+ag1QcDj/dmmJkXJIJr47pfTmFpeWV1rbhe2tjc2t4p7+41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nvqtR1Sax/LejBP0IzqQPOSMGivd6YfTXrniVt0ZyF/i5aQCOeq98me3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JklT4JY2VLGjJTf05kNNJ6HAW2M6JmqBe9qfif10lNeOlnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb78lzRPqt551bs9q9Su8jiKcACHcAweXEANbqAODWAwgCd4gVdHOM/Om/M+by04+cw+/ILz8Q0HjY2i</latexit>

s3
<latexit sha1_base64="jkYyCwxmY8ja7YugQdmzWpC+GNA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU1GPRi8eK9gPaWDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+ag1QcDj/dmmJkXJIJr47pfTmFpeWV1rbhe2tjc2t4p7+41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nvqtR1Sax/LejBP0IzqQPOSMGivd6YfTXrniVt0ZyF/i5aQCOeq98me3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JklT4JY2VLGjJTf05kNNJ6HAW2M6JmqBe9qfif10lNeOlnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb78lzRPqt551bs9q9Su8jiKcACHcAweXEANbqAODWAwgCd4gVdHOM/Om/M+by04+cw+/ILz8Q0HjY2i</latexit>

s3
<latexit sha1_base64="qjqZTkYG9Cq074tGxBVLFTQJMds=">AAACDXicbZDLSsNAFIYnXmu9RV26GayCIJSkirosujF0U8FeoE3DZDpph04uzEyEEvICbnwVNy4UcevenW/jNI2grT8MfPznHM6c340YFdIwvrSFxaXlldXCWnF9Y3NrW9/ZbYow5pg0cMhC3naRIIwGpCGpZKQdcYJ8l5GWO7qe1Fv3hAsaBndyHBHbR4OAehQjqSxHP6w5keidwhNYcywoepWMEstKxQ9ZqaOXjLKRCc6DmUMJ5Ko7+me3H+LYJ4HEDAnRMY1I2gnikmJG0mI3FiRCeIQGpKMwQD4RdpJdk8Ij5fShF3L1Agkz9/dEgnwhxr6rOn0kh2K2NjH/q3Vi6V3aCQ2iWJIATxd5MYMyhJNoYJ9ygiUbK0CYU/VXiIeIIyxVgEUVgjl78jw0K2XzvGzenpWqV3kcBbAPDsAxMMEFqIIbUAcNgMEDeAIv4FV71J61N+192rqg5TN74I+0j2+Cg5iy</latexit>

Kps
3 +KIs

2 +KIIs+KIII

<latexit sha1_base64="wnrovYvfBA0Bb4qwbUUTyk9R3Oo=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4sSQi6kUoevFYwX5AG8pmO22XbjZxdyOE0D/hxYMiXv073vw3btsctPXBwOO9GWbmBbHg2rjut7O0vLK6tl7YKG5ube/slvb2GzpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3U785hMqzSP5YNIY/ZAOJO9zRo2VWkiuiTpNSbdUdivuFGSReDkpQ45at/TV6UUsCVEaJqjWbc+NjZ9RZTgTOC52Eo0xZSM6wLalkoao/Wx675gcW6VH+pGyJQ2Zqr8nMhpqnYaB7QypGep5byL+57UT07/yMy7jxKBks0X9RBATkcnzpMcVMiNSSyhT3N5K2JAqyoyNqGhD8OZfXiSNs4p3UfHuz8vVmzyOAhzCEZyAB5dQhTuoQR0YCHiGV3hzHp0X5935mLUuOfnMAfyB8/kDa7iO6g==</latexit>e = r � y
<latexit sha1_base64="WUbhcoyqwCCBTRCf1kQMZtjrZh4="></latexit>

e = r � y = (I +GC)�1

| {z }
S

r + (I +GC)�1GC| {z }
T

n� (I +GC)�1

| {z }
S

d

<latexit sha1_base64="UYt3Pod39ngMoNbvqfxt6cqqjBg="></latexit>

y = (I +GC)�1GC| {z }
T

(r � n) + (I +GC)�1

| {z }
S

dOutput

Error

1. Disturbance  
rejection

2. Stability
CONDITION 2:

 stable
<latexit sha1_base64="PlDHbl08KXXNOHHiX9kDRLWJJGo=">AAACFnicbZDLSgMxFIYzXmu9jbp0EyyCIJYZEXVZ7EKXFewF2qFk0kwbmskMyRmxDH0KN76KGxeKuBV3vo1pO3hp/SHw5T/nkJzfjwXX4Dif1tz8wuLScm4lv7q2vrFpb23XdJQoyqo0EpFq+EQzwSWrAgfBGrFiJPQFq/v98qhev2VK80jewCBmXki6kgecEjBW2z5qAbuDtDNsX+JvLOPD7CJ/fIPltl1wis5YeBbcDAooU6Vtf7Q6EU1CJoEKonXTdWLwUqKAU8GG+VaiWUxon3RZ06AkIdNeOl5riPeN08FBpMyRgMfu74mUhFoPQt90hgR6ero2Mv+rNRMIzr2UyzgBJunkoSARGCI8ygh3uGIUxMAAoYqbv2LaI4pQMEnmTQju9MqzUDsuuqdF9/qkULrI4sihXbSHDpCLzlAJXaEKqiKK7tEjekYv1oP1ZL1ab5PWOSub2UF/ZL1/AbTkn7Y=</latexit>

dGdC + nGnC

<latexit sha1_base64="yST1Kt2kQqq3v9fq16XgST9PaVM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KomIeiz24rGC/cA2lM1m2y7dbMLuRCyh/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4JRbeq3Hrk2Ilb3OE64H9GBEn3BKFrpoYv8CbNw0qv1SmW34s5AlomXkzLkqPdKX90wZmnEFTJJjel4boJ+RjUKJvmk2E0NTygb0QHvWKpoxI2fzS6ekFOrhKQfa1sKyUz9PZHRyJhxFNjOiOLQLHpT8T+vk2L/2s+ESlLkis0X9VNJMCbT90koNGcox5ZQpoW9lbAh1ZShDaloQ/AWX14mzfOKd1nx7i7K1Zs8jgIcwwmcgQdXUIVbqEMDGCh4hld4c4zz4rw7H/PWFSefOYI/cD5/ANEmkQM=</latexit>

dC
<latexit sha1_base64="xtj0RzpyN4ZGPRX5Iw9VS+2qUj8=">AAAB83icbVBNS8NAEN3Ur1q/qh69BIvgqSQi6rHoxWMFWwtNKJvNpF262YTdiVhC/4YXD4p49c9489+4aXPQ1gcDj/dmmJkXpIJrdJxvq7Kyura+Ud2sbW3v7O7V9w+6OskUgw5LRKJ6AdUguIQOchTQSxXQOBDwEIxvCv/hEZTmibzHSQp+TIeSR5xRNJLnITxhHk4HRdUbTtOZwV4mbkkapER7UP/ywoRlMUhkgmrdd50U/Zwq5EzAtOZlGlLKxnQIfUMljUH7+ezmqX1ilNCOEmVKoj1Tf0/kNNZ6EgemM6Y40oteIf7n9TOMrvycyzRDkGy+KMqEjYldBGCHXAFDMTGEMsXNrTYbUUUZmphqJgR38eVl0j1ruhdN9+680bou46iSI3JMTolLLkmL3JI26RBGUvJMXsmblVkv1rv1MW+tWOXMIfkD6/MHziiSMA==</latexit>

dd

CONDITION 1:

 degree  degree
<latexit sha1_base64="V7tV9kMdVoL2Xk8dxfim4Ee4og4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0s4m7G6GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPT6g0T+S9GacYxHQgecQZNVbyuwN8JL1qza27M5Bl4hWkBgWavepXt5+wLEZpmKBadzw3NUFOleFM4KTSzTSmlI3oADuWShqjDvLZsRNyYpU+iRJlSxoyU39P5DTWehyHtjOmZqgXvan4n9fJTHQV5FymmUHJ5ouiTBCTkOnnpM8VMiPGllCmuL2VsCFVlBmbT8WG4C2+vExaZ3Xvou7dndca10UcZTiCYzgFDy6hAbfQBB8YcHiGV3hzpPPivDsf89aSU8wcwh84nz9mXo5r</latexit>�

<latexit sha1_base64="Nl7iztFtr0Zl3lI79Q/pDtzgo8U=">AAACI3icbVDLSgMxFM3UV62vqks3wSJUhDJTREUQii50WcE+oFNLJr3ThmYyQ5IR6tB/ceOvuHGhFDcu/BfTB6KtBwIn55xLco8Xcaa0bX9aqYXFpeWV9GpmbX1jcyu7vVNVYSwpVGjIQ1n3iALOBFQ00xzqkQQSeBxqXu9q5NceQCoWijvdj6AZkI5gPqNEG6mVPb/Oq0N8gTOuLwlNnEGC1X0RH+Gi+wiaYDcMoENaAiuj/dxMAg9a2ZxdsMfA88SZkhyaotzKDt12SOMAhKacKNVw7Eg3EyI1oxwGGTdWEBHaIx1oGCpIAKqZjHcc4AOjtLEfSnOExmP190RCAqX6gWeSAdFdNeuNxP+8Rqz9s2bCRBRrEHTykB9zrEM8Kgy3mQSqed8QQiUzf8W0S0xZ2tSaMSU4syvPk2qx4JwUnNvjXOlyWkca7aF9lEcOOkUldIPKqIIoekIv6A29W8/WqzW0PibRlDWd2UV/YH19AxB0oOI=</latexit>

G(s) =
1

s2 + 2⇣!ns+ !2
n

Plant:

<latexit sha1_base64="bfwQ+GqvWxLtgRB0ckTlr479UWo=">AAACEHicbZC7SgNBFIZn4y3GW9TSZjCIsQm7ImojBNNYRjAXyIYwO5lNhszOLjNnxbDsI9j4KjYWitha2vk2TpItNPHAwMf/n8OZ83uR4Bps+9vKLS2vrK7l1wsbm1vbO8XdvaYOY0VZg4YiVG2PaCa4ZA3gIFg7UowEnmAtb1Sb+K17pjQP5R2MI9YNyEByn1MCRuoVj2tlfYKvsOsrQhMX2AMkMu3V0oz7EzZ+r1iyK/a08CI4GZRQVvVe8cvthzQOmAQqiNYdx46gmxAFnAqWFtxYs4jQERmwjkFJAqa7yfSgFB8ZpY/9UJknAU/V3xMJCbQeB57pDAgM9bw3Ef/zOjH4l92EyygGJulskR8LDCGepIP7XDEKYmyAUMXNXzEdEhMNmAwLJgRn/uRFaJ5WnPOKc3tWql5nceTRATpEZeSgC1RFN6iOGoiiR/SMXtGb9WS9WO/Wx6w1Z2Uz++hPWZ8/tMqcaA==</latexit>

C(s) =
nC
dC

=

<latexit sha1_base64="9pZD9DOCO7rPR89Z0OuSi0P7at0=">AAACEHicbZC7SgNBFIZnvcZ4i1raDAYxNmFXRG2EoEUsI5gLZEOYncwmQ2Znl5mzYljyCDa+io2FIraWdr6Ns8kWmnhg4OP/z+HM+b1IcA22/W0tLC4tr6zm1vLrG5tb24Wd3YYOY0VZnYYiVC2PaCa4ZHXgIFgrUowEnmBNb3id+s17pjQP5R2MItYJSF9yn1MCRuoWjqolfYwvsesrQhMX2AMkctytjjPupWz8bqFol+1J4XlwMiiirGrdwpfbC2kcMAlUEK3bjh1BJyEKOBVsnHdjzSJCh6TP2gYlCZjuJJODxvjQKD3sh8o8CXii/p5ISKD1KPBMZ0BgoGe9VPzPa8fgX3QSLqMYmKTTRX4sMIQ4TQf3uGIUxMgAoYqbv2I6ICYaMBnmTQjO7Mnz0DgpO2dl5/a0WLnK4sihfXSASshB56iCblAN1RFFj+gZvaI368l6sd6tj2nrgpXN7KE/ZX3+AMfinHQ=</latexit>

G(s) =
nG
dG

=

Controller:

<latexit sha1_base64="/elq0QcVg/V2j9dgvqyuTKU5QGw=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXJVERF0W3bisYB/QhDCZTtqh8wgzE6XELvwVNy4UcetvuPNvnLZZaOuBC4dz7uXee+KUUW0879spLS2vrK6V1ysbm1vbO+7uXkvLTGHSxJJJ1YmRJowK0jTUMNJJFUE8ZqQdD68nfvueKE2luDOjlIQc9QVNKEbGSpF7EDDKo1zDQNH+wCCl5AP0xpFb9WreFHCR+AWpggKNyP0KehJnnAiDGdK663upCXOkDMWMjCtBpkmK8BD1SddSgTjRYT69fwyPrdKDiVS2hIFT9fdEjrjWIx7bTo7MQM97E/E/r5uZ5DLMqUgzQwSeLUoyBo2EkzBgjyqCDRtZgrCi9laIB0ghbGxkFRuCP//yImmd1vzzmn97Vq1fFXGUwSE4AifABxegDm5AAzQBBo/gGbyCN+fJeXHenY9Za8kpZvbBHzifP+x7lgo=</latexit>

lim
s!0

oscillator…

disturbance 
rejection…

 stability…
<latexit sha1_base64="H0QLWuVndqsJTYB13JTEgkR4PLg=">AAAB9HicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9SIEc/EYwTwgWcLspJMMmZ1dZ3qDYcl3ePGgiFc/xpt/4yTZgyYWNBRV3XR3BbEUBl3321lZXVvf2Mxt5bd3dvf2CweHdRMlmkONRzLSzYAZkEJBDQVKaMYaWBhIaATDytRvjEAbEakHHMfgh6yvRE9whlby2whPmKpJp0JvaKdQdEvuDHSZeBkpkgzVTuGr3Y14EoJCLpkxLc+N0U+ZRsElTPLtxEDM+JD1oWWpYiEYP50dPaGnVunSXqRtKaQz9fdEykJjxmFgO0OGA7PoTcX/vFaCvWs/FSpOEBSfL+olkmJEpwnQrtDAUY4tYVwLeyvlA6YZR5tT3obgLb68TOrnJe+y5N1fFMu3WRw5ckxOyBnxyBUpkztSJTXCySN5Jq/kzRk5L8678zFvXXGymSPyB87nDxnekag=</latexit>nC =

<latexit sha1_base64="yxRtSfB7WvBu4CwLgBZJrEWx9Cw=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9SIEc/EYwTwgWcLs7GwyZPbhTG8wLPkOLx4U8erHePNvnCR70MSChqKqm+4uL5FCo21/Wyura+sbm4Wt4vbO7t5+6eCwqeNUMd5gsYxV26OaSxHxBgqUvJ0oTkNP8pY3rE391ogrLeLoAccJd0Paj0QgGEUjuV3kT5j5k16N3JBeqWxX7BnIMnFyUoYc9V7pq+vHLA15hExSrTuOnaCbUYWCST4pdlPNE8qGtM87hkY05NrNZkdPyKlRfBLEylSEZKb+nshoqPU49ExnSHGgF72p+J/XSTG4djMRJSnyiM0XBakkGJNpAsQXijOUY0MoU8LcStiAKsrQ5FQ0ITiLLy+T5nnFuaw49xfl6m0eRwGO4QTOwIErqMId1KEBDB7hGV7hzRpZL9a79TFvXbHymSP4A+vzBwp6kZ4=</latexit>

dC =


