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Quadratic Optimization & KKT System

KKT Conditions:

<latexit sha1_base64="gtH1839nmlU7F3xavdaDDimdq2g=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Rj04jGCeUCyhNlJbzJkZnaZmRVDyEd48aCIV7/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vp37zEbXhiXqwoxRDSfuKx5xR66RmR3LVfSLdUtmv+DOQZRLkpAw5at3SV6eXsEyiskxQY9qBn9pwTLXlTOCk2MkMppQNaR/bjioq0YTj2bkTcuqUHokT7UpZMlN/T4ypNGYkI9cpqR2YRW8q/ue1Mxtfh2Ou0syiYvNFcSaITcj0d9LjGpkVI0co09zdStiAasqsS6joQggWX14mjfNKcFkJ7i/K1Zs8jgIcwwmcQQBXUIU7qEEdGAzhGV7hzUu9F+/d+5i3rnj5zBH8gff5AwVbj10=</latexit>

min
x

<latexit sha1_base64="hiAM+Y1yn6GndRp3jlwPCp5xocE=">AAACDHicbVDLSgMxFM3UV62vqks3wSIIQpkpoi6Lbly2YB/QjiWTZtrQzGRI7kjLMB/gxl9x40IRt36AO//GtJ2Fth4InJxzLsk9XiS4Btv+tnIrq2vrG/nNwtb2zu5ecf+gqWWsKGtQKaRqe0QzwUPWAA6CtSPFSOAJ1vJGN1O/9cCU5jK8g0nE3IAMQu5zSsBIvWKpC74iNHHSpJLi8X0XZITreIzPMJ1fxtik7LI9A14mTkZKKEOtV/zq9iWNAxYCFUTrjmNH4CZEAaeCpYVurFlE6IgMWMfQkARMu8lsmRSfGKWPfanMCQHP1N8TCQm0ngSeSQYEhnrRm4r/eZ0Y/Cs34WEUAwvp/CE/FhgknjaD+1wxCmJiCKGKm79iOiSmHDD9FUwJzuLKy6RZKTsXZad+XqpeZ3Xk0RE6RqfIQZeoim5RDTUQRY/oGb2iN+vJerHerY95NGdlM4foD6zPH6Dzmg8=</latexit>

1
2x

>Qx+ c>x

<latexit sha1_base64="P2Eyv+FRuDhEdD4G+E1xMfPNBl4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgKSQi6rHoxWMFWwttKJvtpl262Q27E7GE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36PvfTmlldW19o7xZ2dre2d2r7h+0jMo0ZU2qhNLtiBgmuGRN5ChYO9WMJJFgD9HoZuo/PDJtuJL3OE5ZmJCB5DGnBK3U6SJ7wtx46E161Zrv+TO4yyQoSA0KNHrVr25f0SxhEqkgxnQCP8UwJxo5FWxS6WaGpYSOyIB1LJUkYSbMZydP3BOr9N1YaVsS3Zn6eyIniTHjJLKdCcGhWfSm4n9eJ8P4Ksy5TDNkks4XxZlwUbnT/90+14yiGFtCqOb2VpcOiSYUbUoVG0Kw+PIyaZ15wYUX3J3X6tdFHGU4gmM4hQAuoQ630IAmUFDwDK/w5qDz4rw7H/PWklPMHMIfOJ8/ViKRSg==</latexit>

s.t.
<latexit sha1_base64="HBmyogdb/IkkECO6xDeRsHLqOB4=">AAAB7XicbVBNSwMxEJ2tX7V+rXr0EiyCp7Irol6EqhePFewHtEvJptk2NpssSVYsS/+DFw+KePX/ePPfmLZ70NYHA4/3ZpiZFyacaeN5305haXllda24XtrY3NrecXf3GlqmitA6kVyqVog15UzQumGG01aiKI5DTpvh8GbiNx+p0kyKezNKaBDjvmARI9hYqXH1hC5R2HXLXsWbAi0SPydlyFHrul+dniRpTIUhHGvd9r3EBBlWhhFOx6VOqmmCyRD3adtSgWOqg2x67RgdWaWHIqlsCYOm6u+JDMdaj+LQdsbYDPS8NxH/89qpiS6CjIkkNVSQ2aIo5chINHkd9ZiixPCRJZgoZm9FZIAVJsYGVLIh+PMvL5LGScU/q/h3p+XqdR5HEQ7gEI7Bh3Oowi3UoA4EHuAZXuHNkc6L8+58zFoLTj6zD3/gfP4AWYWOVA==</latexit>

Ax = b

1. Stationarity:

<latexit sha1_base64="LnJrgeVbmnCBH78SzyI2w8L0NEY="></latexit>

L(x, v) = 1
2x

>Qx+ c>x+ v>
�
Ax� b

�
Lagrangian:

Primal Variables: 

Dual Variables: 

<latexit sha1_base64="v8dC06wjwKjPioExaKBN1kFzl04=">AAAB+3icbVDLSsNAFL3xWeur1qWbwSK4KomIuiy6cVnFPqCJZTKdtEMnkzAzkZaQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98zxY86Utu1va2V1bX1js7RV3t7Z3duvHFTbKkokoS0S8Uh2fawoZ4K2NNOcdmNJcehz2vHHN7nfeaJSsUg86GlMvRAPBQsYwdpI/Up1glwmkBtiPfL99D57NGLNrtszoGXiFKQGBZr9ypc7iEgSUqEJx0r1HDvWXoqlZoTTrOwmisaYjPGQ9gwVOKTKS2fZM3RilAEKImme0Gim/t5IcajUNPTNZJ5RLXq5+J/XS3Rw5aVMxImmgswPBQlHOkJ5EWjAJCWaTw3BRDKTFZERlphoU1fZlOAsfnmZtM/qzkXduTuvNa6LOkpwBMdwCg5cQgNuoQktIDCBZ3iFNyuzXqx362M+umIVO4fwB9bnD6G9lDA=</latexit>

x 2 Rn

<latexit sha1_base64="N565mjeeRF5nQe4xwLl6WRDxmWo=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSK4KomIuiy6cVnFPqCJZTKdtkMnkzAzKZaQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98wJYs6Udpxva2V1bX1js7RV3t7Z3du3DyotFSWS0CaJeCQ7AVaUM0GbmmlOO7GkOAw4bQfjm9xvT6hULBIPehpTP8RDwQaMYG2knl2ZII8J5IVYj4Igvc8ew55ddWrODGiZuAWpQoFGz/7y+hFJQio04VipruvE2k+x1IxwmpW9RNEYkzEe0q6hAodU+ekse4ZOjNJHg0iaJzSaqb83UhwqNQ0DM5lnVIteLv7ndRM9uPJTJuJEU0HmhwYJRzpCeRGozyQlmk8NwUQykxWREZaYaFNX2ZTgLn55mbTOau5Fzb07r9avizpKcATHcAouXEIdbqEBTSDwBM/wCm9WZr1Y79bHfHTFKnYO4Q+szx+dD5Qt</latexit>

v 2 Rm <latexit sha1_base64="na1UbqqaLI6dxt+O+TEFgIvYlA0=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiQi6rLqxmUV+4Amlsl00g6dmYSZiVBCVm78FTcuFHHrN7jzb5y0WWjrgQuHc+7l3nuCmFGlHefbKi0sLi2vlFcra+sbm1v29k5LRYnEpIkjFslOgBRhVJCmppqRTiwJ4gEj7WB0lfvtByIVjcSdHsfE52ggaEgx0kbq2fsX0KMCehzpYRCkt9l9yqGnKScKiqxnV52aMwGcJ25BqqBAo2d/ef0IJ5wIjRlSqus6sfZTJDXFjGQVL1EkRniEBqRrqEBmj59O3sjgoVH6MIykKaHhRP09kSKu1JgHpjM/V816ufif1010eO6nVMSJJgJPF4UJgzqCeSawTyXBmo0NQVhScyvEQyQR1ia5ignBnX15nrSOa+5pzb05qdYvizjKYA8cgCPggjNQB9egAZoAg0fwDF7Bm/VkvVjv1se0tWQVM7vgD6zPH4XOmIo=</latexit>

A 2 Rm⇥n
<latexit sha1_base64="ENVwcy567O2unr7DzQjujFmbe/Q=">AAAB/HicbVDLSgMxFM3UV62v0S7dBIvgqsyIqMuiG5dV7AM6Y0nStA1NMkOSEYah/oobF4q49UPc+Tdm2llo64HA4Zx7uScHx5xp43nfTmlldW19o7xZ2dre2d1z9w/aOkoUoS0S8Uh1MdKUM0lbhhlOu7GiSGBOO3hynfudR6o0i+S9SWMaCjSSbMgIMlbqu1UMAyZhIJAZY5zdTR8E7Ls1r+7NAJeJX5AaKNDsu1/BICKJoNIQjrTu+V5swgwpwwin00qQaBojMkEj2rNUIkF1mM3CT+GxVQZwGCn7pIEz9fdGhoTWqcB2Mg+pF71c/M/rJWZ4GWZMxomhkswPDRMOTQTzJuCAKUoMTy1BRDGbFZIxUogY21fFluAvfnmZtE/r/nndvz2rNa6KOsrgEByBE+CDC9AAN6AJWoCAFDyDV/DmPDkvzrvzMR8tOcVOFfyB8/kD2cSUQw==</latexit>

b 2 Rm

<latexit sha1_base64="C7wHNANVsBMGs5Y5UG7p7e34+Vc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiQi6rLoxmUr9gFNLJPptB06mYSZG6GErNz4K25cKOLWb3Dn3zhpu9DWAwNnzrmXe+8JYsE1OM63VVhaXlldK66XNja3tnfs3b2mjhJFWYNGIlLtgGgmuGQN4CBYO1aMhIFgrWB0nfutB6Y0j+QdjGPmh2QgeZ9TAkbq2od17HGJvZDAMAjS2+w+NT/gIdNYZl277FScCfAicWekjGaode0vrxfRJGQSqCBad1wnBj8lCjgVLCt5iWYxoSMyYB1DJTFz/HRyRoaPjdLD/UiZJwFP1N8dKQm1HoeBqczX1fNeLv7ndRLoX/opl3ECTNLpoH4iMEQ4zwT3uGIUxNgQQhU3u2I6JIpQMMmVTAju/MmLpHlacc8rbv2sXL2axVFEB+gInSAXXaAqukE11EAUPaJn9IrerCfrxXq3PqalBWvWs4/+wPr8AaFcmJs=</latexit>

Q 2 Rn⇥n
<latexit sha1_base64="oQLAceS2jIvK8dETIi/VLPmsZx8=">AAAB+3icbVDLSsNAFL2pr1pftS7dDBbBVUlE1GXRjcsq9gFNLJPppB06mYSZiVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DPHjzlT2ra/rdLK6tr6RnmzsrW9s7tX3a91VJRIQtsk4pHs+VhRzgRta6Y57cWS4tDntOtPrnO/+0ilYpG419OYeiEeCRYwgrWRBtUaQS4TyA2xHvt+epc9GLFuN+wZ0DJxClKHAq1B9csdRiQJqdCEY6X6jh1rL8VSM8JpVnETRWNMJnhE+4YKHFLlpbPsGTo2yhAFkTRPaDRTf2+kOFRqGvpmMs+oFr1c/M/rJzq49FIm4kRTQeaHgoQjHaG8CDRkkhLNp4ZgIpnJisgYS0y0qatiSnAWv7xMOqcN57zh3J7Vm1dFHWU4hCM4AQcuoAk30II2EHiCZ3iFNyuzXqx362M+WrKKnQP4A+vzB4CElBs=</latexit>

c 2 Rn

<latexit sha1_base64="ZEpvvKr9kqw39zNXFSDVZOEqGcE=">AAACKHicbVBNSwMxFMz6WetX1aOXh0VoQcquiHpQFL14VLBaaEvJpqmGJtkleauWpT/Hi3/Fi4giXv0lpu0e1DoQmMy8RzITxlJY9P1Pb2JyanpmNjeXn19YXFourKxe2SgxjFdZJCNTC6nlUmheRYGS12LDqQolvw67pwP/+o4bKyJ9ib2YNxW90aIjGEUntQpHDeQPmHYoQh9KCg5Al7egAZmcSAkmugdDdXcwMJKz2yGocqtQ9Cv+EDBOgowUSYbzVuG10Y5YorhGJqm19cCPsZlSg4JJ3s83Estjyrr0htcd1VRx20yHQfuw6ZQ2dCLjjkYYqj83Uqqs7anQTSqKt/avNxD/8+oJdvabqdBxglyz0UMuPGAEg9agLQxnKHuOUGaE+yuwW2ooQ9dt3pUQ/I08Tq62K8FuJbjYKR6fZHXkyDrZICUSkD1yTM7IOakSRh7JM3kj796T9+J9eJ+j0Qkv21kjv+B9fQPTSKSb</latexit>

fat (m < n), full row rank (rank = m)
<latexit sha1_base64="ZEpvvKr9kqw39zNXFSDVZOEqGcE=">AAACKHicbVBNSwMxFMz6WetX1aOXh0VoQcquiHpQFL14VLBaaEvJpqmGJtkleauWpT/Hi3/Fi4giXv0lpu0e1DoQmMy8RzITxlJY9P1Pb2JyanpmNjeXn19YXFourKxe2SgxjFdZJCNTC6nlUmheRYGS12LDqQolvw67pwP/+o4bKyJ9ib2YNxW90aIjGEUntQpHDeQPmHYoQh9KCg5Al7egAZmcSAkmugdDdXcwMJKz2yGocqtQ9Cv+EDBOgowUSYbzVuG10Y5YorhGJqm19cCPsZlSg4JJ3s83Estjyrr0htcd1VRx20yHQfuw6ZQ2dCLjjkYYqj83Uqqs7anQTSqKt/avNxD/8+oJdvabqdBxglyz0UMuPGAEg9agLQxnKHuOUGaE+yuwW2ooQ9dt3pUQ/I08Tq62K8FuJbjYKR6fZHXkyDrZICUSkD1yTM7IOakSRh7JM3kj796T9+J9eJ+j0Qkv21kjv+B9fQPTSKSb</latexit>

fat (m < n), full row rank (rank = m)

2. Feasibility:

<latexit sha1_base64="dKpibvE5ZQwLRkNCmsascc0vyM0=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyURUTdC0Y3LFuwDmlgm00k7dDIJMxOhhuKvuHGhiFv/w51/47TNQlsPXDiccy/33hMknCntON9WYWl5ZXWtuF7a2Nza3rF395oqTiWhDRLzWLYDrChngjY005y2E0lxFHDaCoY3E7/1QKVisbjTo4T6Ee4LFjKCtZG69kEdXaH6vafjBCFPpYQgB3XtslNxpkCLxM1JGXLUuvaX14tJGlGhCcdKdVwn0X6GpWaE03HJSxVNMBniPu0YKnBElZ9Nrx+jY6P0UBhLU0Kjqfp7IsORUqMoMJ0R1gM1703E/7xOqsNLP2MiSTUVZLYoTDnSMZpEgXpMUqL5yBBMJDO3IjLAEhNtAiuZENz5lxdJ87Tinlfc+lm5ep3HUYRDOIITcOECqnALNWgAgUd4hld4s56sF+vd+pi1Fqx8Zh/+wPr8AZJnk18=</latexit>

Q = Q> � 0

<latexit sha1_base64="sIpVyP8t1SjBOfqdP1mhZCoR/WQ=">AAACCXicbZDLSgMxFIYz9VbrbdSlm2ARhEKZEVE3QtWNyxbsBdqxZNJMG5pJhiRTLEO3bnwVNy4UcesbuPNtTDuz0NYfAh//OYeT8/sRo0o7zreVW1peWV3Lrxc2Nre2d+zdvYYSscSkjgUTsuUjRRjlpK6pZqQVSYJCn5GmP7yZ1psjIhUV/E6PI+KFqM9pQDHSxura8OG+o0UEa7AEcYolOErhCl5Cp2sXnbIzE1wEN4MiyFTt2l+dnsBxSLjGDCnVdp1IewmSmmJGJoVOrEiE8BD1SdsgRyFRXjK7ZAKPjNODgZDmcQ1n7u+JBIVKjUPfdIZID9R8bWr+V2vHOrjwEsqjWBOO00VBzKAWcBoL7FFJsGZjAwhLav4K8QBJhLUJr2BCcOdPXoTGSdk9K7u102LlOosjDw7AITgGLjgHFXALqqAOMHgEz+AVvFlP1ov1bn2krTkrm9kHf2R9/gCmjJe+</latexit>

x>Q+ c> + v>A = 0
<latexit sha1_base64="IE0sV302gPwas5Laj0SAN6z4dmg=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgxbIrol6EqhePFewHbJeSTbNtaDZZklmxLP0ZXjwo4tVf481/Y9ruQVsfDDzem2FmXpgIbsB1v53C0vLK6lpxvbSxubW9U97daxqVasoaVAml2yExTHDJGsBBsHaiGYlDwVrh8Hbitx6ZNlzJBxglLIhJX/KIUwJW8q+f8AkO8RV2cbdccavuFHiReDmpoBz1bvmr01M0jZkEKogxvucmEGREA6eCjUud1LCE0CHpM99SSWJmgmx68hgfWaWHI6VtScBT9fdERmJjRnFoO2MCAzPvTcT/PD+F6DLIuExSYJLOFkWpwKDw5H/c45pRECNLCNXc3orpgGhCwaZUsiF48y8vkuZp1TuvevdnldpNHkcRHaBDdIw8dIFq6A7VUQNRpNAzekVvDjgvzrvzMWstOPnMPvoD5/MHOgCPQw==</latexit>

Ax� b = 0
KKT Matrix

Solution: 
<latexit sha1_base64="XruAxXVAi1AoMCORx1s8UK6m7Fg=">AAACIHicbVDLTgIxFO3gC8cX6tJNI9G4kcwYIy5BNy4hkUfCAOmUCzR0OpO2YyQTPsWNv+LGhcboTr/G8ohR8CRNTs+5N/fe40ecKe04n1ZqaXlldS29bm9sbm3vZHb3qiqMJYUKDXko6z5RwJmAimaaQz2SQAKfQ80fXI/92h1IxUJxq4cRNAPSE6zLKNFGamfyng89JhI/IFqy+5Fdxse42PJ0GGHPs4vm52DbA9H5KWklp+6onck6OWcCvEjcGcmiGUrtzIfXCWkcgNCUE6UarhPpZkKkZpTDyPZiBRGhA9KDhqGCBKCayeTAET4ySgd3Q2me0Hii/u5ISKDUMPBNpVmyr+a9sfif14h197KZMBHFGgSdDurGHOsQj9PCHSaBaj40hFDJzK6Y9okkVJtMbROCO3/yIqme5dyLnFs+zxauZnGk0QE6RCfIRXlUQDeohCqIogf0hF7Qq/VoPVtv1vu0NGXNevbRH1hf33lAoU8=</latexit>
Q A>

A 0

��1 <latexit sha1_base64="E3wzyZuRDwtZYSeLDANzWwaAZRo=">AAACEXicbVBNS8NAEN3Urxq/oh69LBahF0sioh6LXjxWsB/QhLLZTtulm03Y3Ygl9C948a948aCIV2/e/Ddu2yDa+mDg8d4MM/PChDOlXffLKiwtr6yuFdftjc2t7R1nd6+h4lRSqNOYx7IVEgWcCahrpjm0EgkkCjk0w+HVxG/egVQsFrd6lEAQkb5gPUaJNlLHKfsh9JnIwohoye7H2D7GFPs+DrHtg+j+GB2n5FbcKfAi8XJSQjlqHefT78Y0jUBoyolSbc9NdJARqRnlMLb9VEFC6JD0oW2oIBGoIJt+NMZHRuniXixNCY2n6u+JjERKjaLQdJr7Bmrem4j/ee1U9y6CjIkk1SDobFEv5VjHeBIP7jIJVPORIYRKZm7FdEAkodqEaJsQvPmXF0njpOKdVbyb01L1Mo+jiA7QISojD52jKrpGNVRHFD2gJ/SCXq1H69l6s95nrQUrn9lHf2B9fAPnR5xx</latexit>
�c
b

�<latexit sha1_base64="1+zHzXS7Sx9EWBlq/0wfDfvS9hE=">AAACDnicbVBNS8NAEN34WetX1KOXxVLwVBIR9Vj04rGC/YCmlM1m0i7dbMLuprSE/gIv/hUvHhTx6tmb/8ZtG1BbHww83pthZp6fcKa043xZK6tr6xubha3i9s7u3r59cNhQcSop1GnMY9nyiQLOBNQ10xxaiQQS+Rya/uBm6jeHIBWLxb0eJ9CJSE+wkFGijdS1y54PPSYyPyJastEEj7Dn4SH2QAQ/YtcuORVnBrxM3JyUUI5a1/70gpimEQhNOVGq7TqJ7mREakY5TIpeqiAhdEB60DZUkAhUJ5u9M8FlowQ4jKUpofFM/T2RkUipceSbTnNgXy16U/E/r53q8KqTMZGkGgSdLwpTjnWMp9nggEmgmo8NIVQycyumfSIJ1SbBognBXXx5mTTOKu5Fxb07L1Wv8zgK6BidoFPkoktURbeohuqIogf0hF7Qq/VoPVtv1vu8dcXKZ47QH1gf30AcnDs=</latexit>
x
v

�
<latexit sha1_base64="fktkf7e37s5ZsJjxRobER+EnYsg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxiv2ANpTNdtIu3WzC7kYoof/AiwdFvPqPvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3U791hMqzWP5aMYJ+hEdSB5yRo2VHq5Jr1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbphJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvkZl0lqULL5ojAVxMRk+jbpc4XMiLEllClubyVsSBVlxoZTsiF4iy8vk+ZZ1buoevfnldpNHkcRjuAYTsGDS6jBHdShAQxCeIZXeHNGzovz7nzMWwtOPnMIf+B8/gDkZozx</latexit>=

<latexit sha1_base64="t1lFdNckuB/wipW8khv+XOS/GBA=">AAACHHicbVDLSgMxFM3UVx1foy7dBIviqsyoqMtWNy5bsA/o1JJJb9vQTGZIMmIZ+iFu/BU3LhRx40Lwb0wfiLYeCJyccy/33hPEnCntul9WZmFxaXklu2qvrW9sbjnbO1UVJZJChUY8kvWAKOBMQEUzzaEeSyBhwKEW9K9Gfu0OpGKRuNGDGJoh6QrWYZRoI7WcEz+ALhNpEBIt2f0Q22V8iIu3vo5i7Pt20fxcbPsg2j81LSfn5t0x8DzxpiSHpii1nA+/HdEkBKEpJ0o1PDfWzZRIzSiHoe0nCmJC+6QLDUMFCUE10/FxQ3xglDbuRNI8ofFY/d2RklCpQRiYSrNfT816I/E/r5HozkUzZSJONAg6GdRJONYRHiWF20wC1XxgCKGSmV0x7RFJqDZ52iYEb/bkeVI9zntnea98mitcTuPIoj20j46Qh85RAV2jEqogih7QE3pBr9aj9Wy9We+T0ow17dlFf2B9fgMyg5+T</latexit>
Q A>

A 0

� <latexit sha1_base64="E3wzyZuRDwtZYSeLDANzWwaAZRo=">AAACEXicbVBNS8NAEN3Urxq/oh69LBahF0sioh6LXjxWsB/QhLLZTtulm03Y3Ygl9C948a948aCIV2/e/Ddu2yDa+mDg8d4MM/PChDOlXffLKiwtr6yuFdftjc2t7R1nd6+h4lRSqNOYx7IVEgWcCahrpjm0EgkkCjk0w+HVxG/egVQsFrd6lEAQkb5gPUaJNlLHKfsh9JnIwohoye7H2D7GFPs+DrHtg+j+GB2n5FbcKfAi8XJSQjlqHefT78Y0jUBoyolSbc9NdJARqRnlMLb9VEFC6JD0oW2oIBGoIJt+NMZHRuniXixNCY2n6u+JjERKjaLQdJr7Bmrem4j/ee1U9y6CjIkk1SDobFEv5VjHeBIP7jIJVPORIYRKZm7FdEAkodqEaJsQvPmXF0njpOKdVbyb01L1Mo+jiA7QISojD52jKrpGNVRHFD2gJ/SCXq1H69l6s95nrQUrn9lHf2B9fAPnR5xx</latexit>
�c
b

�<latexit sha1_base64="1+zHzXS7Sx9EWBlq/0wfDfvS9hE=">AAACDnicbVBNS8NAEN34WetX1KOXxVLwVBIR9Vj04rGC/YCmlM1m0i7dbMLuprSE/gIv/hUvHhTx6tmb/8ZtG1BbHww83pthZp6fcKa043xZK6tr6xubha3i9s7u3r59cNhQcSop1GnMY9nyiQLOBNQ10xxaiQQS+Rya/uBm6jeHIBWLxb0eJ9CJSE+wkFGijdS1y54PPSYyPyJastEEj7Dn4SH2QAQ/YtcuORVnBrxM3JyUUI5a1/70gpimEQhNOVGq7TqJ7mREakY5TIpeqiAhdEB60DZUkAhUJ5u9M8FlowQ4jKUpofFM/T2RkUipceSbTnNgXy16U/E/r53q8KqTMZGkGgSdLwpTjnWMp9nggEmgmo8NIVQycyumfSIJ1SbBognBXXx5mTTOKu5Fxb07L1Wv8zgK6BidoFPkoktURbeohuqIogf0hF7Qq/VoPVtv1vu8dcXKZ47QH1gf30AcnDs=</latexit>
x
v

�
<latexit sha1_base64="fktkf7e37s5ZsJjxRobER+EnYsg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxiv2ANpTNdtIu3WzC7kYoof/AiwdFvPqPvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3U791hMqzWP5aMYJ+hEdSB5yRo2VHq5Jr1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbphJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvkZl0lqULL5ojAVxMRk+jbpc4XMiLEllClubyVsSBVlxoZTsiF4iy8vk+ZZ1buoevfnldpNHkcRjuAYTsGDS6jBHdShAQxCeIZXeHNGzovz7nzMWwtOPnMIf+B8/gDkZozx</latexit>=

KKT System: 



KKT Solutions

KKT Conditions:

<latexit sha1_base64="gtH1839nmlU7F3xavdaDDimdq2g=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Rj04jGCeUCyhNlJbzJkZnaZmRVDyEd48aCIV7/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vp37zEbXhiXqwoxRDSfuKx5xR66RmR3LVfSLdUtmv+DOQZRLkpAw5at3SV6eXsEyiskxQY9qBn9pwTLXlTOCk2MkMppQNaR/bjioq0YTj2bkTcuqUHokT7UpZMlN/T4ypNGYkI9cpqR2YRW8q/ue1Mxtfh2Ou0syiYvNFcSaITcj0d9LjGpkVI0co09zdStiAasqsS6joQggWX14mjfNKcFkJ7i/K1Zs8jgIcwwmcQQBXUIU7qEEdGAzhGV7hzUu9F+/d+5i3rnj5zBH8gff5AwVbj10=</latexit>

min
x

<latexit sha1_base64="hiAM+Y1yn6GndRp3jlwPCp5xocE=">AAACDHicbVDLSgMxFM3UV62vqks3wSIIQpkpoi6Lbly2YB/QjiWTZtrQzGRI7kjLMB/gxl9x40IRt36AO//GtJ2Fth4InJxzLsk9XiS4Btv+tnIrq2vrG/nNwtb2zu5ecf+gqWWsKGtQKaRqe0QzwUPWAA6CtSPFSOAJ1vJGN1O/9cCU5jK8g0nE3IAMQu5zSsBIvWKpC74iNHHSpJLi8X0XZITreIzPMJ1fxtik7LI9A14mTkZKKEOtV/zq9iWNAxYCFUTrjmNH4CZEAaeCpYVurFlE6IgMWMfQkARMu8lsmRSfGKWPfanMCQHP1N8TCQm0ngSeSQYEhnrRm4r/eZ0Y/Cs34WEUAwvp/CE/FhgknjaD+1wxCmJiCKGKm79iOiSmHDD9FUwJzuLKy6RZKTsXZad+XqpeZ3Xk0RE6RqfIQZeoim5RDTUQRY/oGb2iN+vJerHerY95NGdlM4foD6zPH6Dzmg8=</latexit>

1
2x

>Qx+ c>x

<latexit sha1_base64="P2Eyv+FRuDhEdD4G+E1xMfPNBl4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgKSQi6rHoxWMFWwttKJvtpl262Q27E7GE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36PvfTmlldW19o7xZ2dre2d2r7h+0jMo0ZU2qhNLtiBgmuGRN5ChYO9WMJJFgD9HoZuo/PDJtuJL3OE5ZmJCB5DGnBK3U6SJ7wtx46E161Zrv+TO4yyQoSA0KNHrVr25f0SxhEqkgxnQCP8UwJxo5FWxS6WaGpYSOyIB1LJUkYSbMZydP3BOr9N1YaVsS3Zn6eyIniTHjJLKdCcGhWfSm4n9eJ8P4Ksy5TDNkks4XxZlwUbnT/90+14yiGFtCqOb2VpcOiSYUbUoVG0Kw+PIyaZ15wYUX3J3X6tdFHGU4gmM4hQAuoQ630IAmUFDwDK/w5qDz4rw7H/PWklPMHMIfOJ8/ViKRSg==</latexit>

s.t.
<latexit sha1_base64="HBmyogdb/IkkECO6xDeRsHLqOB4=">AAAB7XicbVBNSwMxEJ2tX7V+rXr0EiyCp7Irol6EqhePFewHtEvJptk2NpssSVYsS/+DFw+KePX/ePPfmLZ70NYHA4/3ZpiZFyacaeN5305haXllda24XtrY3NrecXf3GlqmitA6kVyqVog15UzQumGG01aiKI5DTpvh8GbiNx+p0kyKezNKaBDjvmARI9hYqXH1hC5R2HXLXsWbAi0SPydlyFHrul+dniRpTIUhHGvd9r3EBBlWhhFOx6VOqmmCyRD3adtSgWOqg2x67RgdWaWHIqlsCYOm6u+JDMdaj+LQdsbYDPS8NxH/89qpiS6CjIkkNVSQ2aIo5chINHkd9ZiixPCRJZgoZm9FZIAVJsYGVLIh+PMvL5LGScU/q/h3p+XqdR5HEQ7gEI7Bh3Oowi3UoA4EHuAZXuHNkc6L8+58zFoLTj6zD3/gfP4AWYWOVA==</latexit>

Ax = b

1. Stationarity:

<latexit sha1_base64="LnJrgeVbmnCBH78SzyI2w8L0NEY="></latexit>

L(x, v) = 1
2x

>Qx+ c>x+ v>
�
Ax� b

�
Lagrangian:

Primal Variables: 

Dual Variables: 

<latexit sha1_base64="v8dC06wjwKjPioExaKBN1kFzl04=">AAAB+3icbVDLSsNAFL3xWeur1qWbwSK4KomIuiy6cVnFPqCJZTKdtEMnkzAzkZaQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98zxY86Utu1va2V1bX1js7RV3t7Z3duvHFTbKkokoS0S8Uh2fawoZ4K2NNOcdmNJcehz2vHHN7nfeaJSsUg86GlMvRAPBQsYwdpI/Up1glwmkBtiPfL99D57NGLNrtszoGXiFKQGBZr9ypc7iEgSUqEJx0r1HDvWXoqlZoTTrOwmisaYjPGQ9gwVOKTKS2fZM3RilAEKImme0Gim/t5IcajUNPTNZJ5RLXq5+J/XS3Rw5aVMxImmgswPBQlHOkJ5EWjAJCWaTw3BRDKTFZERlphoU1fZlOAsfnmZtM/qzkXduTuvNa6LOkpwBMdwCg5cQgNuoQktIDCBZ3iFNyuzXqx362M+umIVO4fwB9bnD6G9lDA=</latexit>

x 2 Rn

<latexit sha1_base64="N565mjeeRF5nQe4xwLl6WRDxmWo=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSK4KomIuiy6cVnFPqCJZTKdtkMnkzAzKZaQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98wJYs6Udpxva2V1bX1js7RV3t7Z3du3DyotFSWS0CaJeCQ7AVaUM0GbmmlOO7GkOAw4bQfjm9xvT6hULBIPehpTP8RDwQaMYG2knl2ZII8J5IVYj4Igvc8ew55ddWrODGiZuAWpQoFGz/7y+hFJQio04VipruvE2k+x1IxwmpW9RNEYkzEe0q6hAodU+ekse4ZOjNJHg0iaJzSaqb83UhwqNQ0DM5lnVIteLv7ndRM9uPJTJuJEU0HmhwYJRzpCeRGozyQlmk8NwUQykxWREZaYaFNX2ZTgLn55mbTOau5Fzb07r9avizpKcATHcAouXEIdbqEBTSDwBM/wCm9WZr1Y79bHfHTFKnYO4Q+szx+dD5Qt</latexit>

v 2 Rm <latexit sha1_base64="na1UbqqaLI6dxt+O+TEFgIvYlA0=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiQi6rLqxmUV+4Amlsl00g6dmYSZiVBCVm78FTcuFHHrN7jzb5y0WWjrgQuHc+7l3nuCmFGlHefbKi0sLi2vlFcra+sbm1v29k5LRYnEpIkjFslOgBRhVJCmppqRTiwJ4gEj7WB0lfvtByIVjcSdHsfE52ggaEgx0kbq2fsX0KMCehzpYRCkt9l9yqGnKScKiqxnV52aMwGcJ25BqqBAo2d/ef0IJ5wIjRlSqus6sfZTJDXFjGQVL1EkRniEBqRrqEBmj59O3sjgoVH6MIykKaHhRP09kSKu1JgHpjM/V816ufif1010eO6nVMSJJgJPF4UJgzqCeSawTyXBmo0NQVhScyvEQyQR1ia5ignBnX15nrSOa+5pzb05qdYvizjKYA8cgCPggjNQB9egAZoAg0fwDF7Bm/VkvVjv1se0tWQVM7vgD6zPH4XOmIo=</latexit>

A 2 Rm⇥n
<latexit sha1_base64="ENVwcy567O2unr7DzQjujFmbe/Q=">AAAB/HicbVDLSgMxFM3UV62v0S7dBIvgqsyIqMuiG5dV7AM6Y0nStA1NMkOSEYah/oobF4q49UPc+Tdm2llo64HA4Zx7uScHx5xp43nfTmlldW19o7xZ2dre2d1z9w/aOkoUoS0S8Uh1MdKUM0lbhhlOu7GiSGBOO3hynfudR6o0i+S9SWMaCjSSbMgIMlbqu1UMAyZhIJAZY5zdTR8E7Ls1r+7NAJeJX5AaKNDsu1/BICKJoNIQjrTu+V5swgwpwwin00qQaBojMkEj2rNUIkF1mM3CT+GxVQZwGCn7pIEz9fdGhoTWqcB2Mg+pF71c/M/rJWZ4GWZMxomhkswPDRMOTQTzJuCAKUoMTy1BRDGbFZIxUogY21fFluAvfnmZtE/r/nndvz2rNa6KOsrgEByBE+CDC9AAN6AJWoCAFDyDV/DmPDkvzrvzMR8tOcVOFfyB8/kD2cSUQw==</latexit>

b 2 Rm

<latexit sha1_base64="C7wHNANVsBMGs5Y5UG7p7e34+Vc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiQi6rLoxmUr9gFNLJPptB06mYSZG6GErNz4K25cKOLWb3Dn3zhpu9DWAwNnzrmXe+8JYsE1OM63VVhaXlldK66XNja3tnfs3b2mjhJFWYNGIlLtgGgmuGQN4CBYO1aMhIFgrWB0nfutB6Y0j+QdjGPmh2QgeZ9TAkbq2od17HGJvZDAMAjS2+w+NT/gIdNYZl277FScCfAicWekjGaode0vrxfRJGQSqCBad1wnBj8lCjgVLCt5iWYxoSMyYB1DJTFz/HRyRoaPjdLD/UiZJwFP1N8dKQm1HoeBqczX1fNeLv7ndRLoX/opl3ECTNLpoH4iMEQ4zwT3uGIUxNgQQhU3u2I6JIpQMMmVTAju/MmLpHlacc8rbv2sXL2axVFEB+gInSAXXaAqukE11EAUPaJn9IrerCfrxXq3PqalBWvWs4/+wPr8AaFcmJs=</latexit>

Q 2 Rn⇥n
<latexit sha1_base64="oQLAceS2jIvK8dETIi/VLPmsZx8=">AAAB+3icbVDLSsNAFL2pr1pftS7dDBbBVUlE1GXRjcsq9gFNLJPppB06mYSZiVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DPHjzlT2ra/rdLK6tr6RnmzsrW9s7tX3a91VJRIQtsk4pHs+VhRzgRta6Y57cWS4tDntOtPrnO/+0ilYpG419OYeiEeCRYwgrWRBtUaQS4TyA2xHvt+epc9GLFuN+wZ0DJxClKHAq1B9csdRiQJqdCEY6X6jh1rL8VSM8JpVnETRWNMJnhE+4YKHFLlpbPsGTo2yhAFkTRPaDRTf2+kOFRqGvpmMs+oFr1c/M/rJzq49FIm4kRTQeaHgoQjHaG8CDRkkhLNp4ZgIpnJisgYS0y0qatiSnAWv7xMOqcN57zh3J7Vm1dFHWU4hCM4AQcuoAk30II2EHiCZ3iFNyuzXqx362M+WrKKnQP4A+vzB4CElBs=</latexit>

c 2 Rn

<latexit sha1_base64="ZEpvvKr9kqw39zNXFSDVZOEqGcE=">AAACKHicbVBNSwMxFMz6WetX1aOXh0VoQcquiHpQFL14VLBaaEvJpqmGJtkleauWpT/Hi3/Fi4giXv0lpu0e1DoQmMy8RzITxlJY9P1Pb2JyanpmNjeXn19YXFourKxe2SgxjFdZJCNTC6nlUmheRYGS12LDqQolvw67pwP/+o4bKyJ9ib2YNxW90aIjGEUntQpHDeQPmHYoQh9KCg5Al7egAZmcSAkmugdDdXcwMJKz2yGocqtQ9Cv+EDBOgowUSYbzVuG10Y5YorhGJqm19cCPsZlSg4JJ3s83Estjyrr0htcd1VRx20yHQfuw6ZQ2dCLjjkYYqj83Uqqs7anQTSqKt/avNxD/8+oJdvabqdBxglyz0UMuPGAEg9agLQxnKHuOUGaE+yuwW2ooQ9dt3pUQ/I08Tq62K8FuJbjYKR6fZHXkyDrZICUSkD1yTM7IOakSRh7JM3kj796T9+J9eJ+j0Qkv21kjv+B9fQPTSKSb</latexit>

fat (m < n), full row rank (rank = m)
<latexit sha1_base64="ZEpvvKr9kqw39zNXFSDVZOEqGcE=">AAACKHicbVBNSwMxFMz6WetX1aOXh0VoQcquiHpQFL14VLBaaEvJpqmGJtkleauWpT/Hi3/Fi4giXv0lpu0e1DoQmMy8RzITxlJY9P1Pb2JyanpmNjeXn19YXFourKxe2SgxjFdZJCNTC6nlUmheRYGS12LDqQolvw67pwP/+o4bKyJ9ib2YNxW90aIjGEUntQpHDeQPmHYoQh9KCg5Al7egAZmcSAkmugdDdXcwMJKz2yGocqtQ9Cv+EDBOgowUSYbzVuG10Y5YorhGJqm19cCPsZlSg4JJ3s83Estjyrr0htcd1VRx20yHQfuw6ZQ2dCLjjkYYqj83Uqqs7anQTSqKt/avNxD/8+oJdvabqdBxglyz0UMuPGAEg9agLQxnKHuOUGaE+yuwW2ooQ9dt3pUQ/I08Tq62K8FuJbjYKR6fZHXkyDrZICUSkD1yTM7IOakSRh7JM3kj796T9+J9eJ+j0Qkv21kjv+B9fQPTSKSb</latexit>

fat (m < n), full row rank (rank = m)

2. Feasibility:

<latexit sha1_base64="dKpibvE5ZQwLRkNCmsascc0vyM0=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyURUTdC0Y3LFuwDmlgm00k7dDIJMxOhhuKvuHGhiFv/w51/47TNQlsPXDiccy/33hMknCntON9WYWl5ZXWtuF7a2Nza3rF395oqTiWhDRLzWLYDrChngjY005y2E0lxFHDaCoY3E7/1QKVisbjTo4T6Ee4LFjKCtZG69kEdXaH6vafjBCFPpYQgB3XtslNxpkCLxM1JGXLUuvaX14tJGlGhCcdKdVwn0X6GpWaE03HJSxVNMBniPu0YKnBElZ9Nrx+jY6P0UBhLU0Kjqfp7IsORUqMoMJ0R1gM1703E/7xOqsNLP2MiSTUVZLYoTDnSMZpEgXpMUqL5yBBMJDO3IjLAEhNtAiuZENz5lxdJ87Tinlfc+lm5ep3HUYRDOIITcOECqnALNWgAgUd4hld4s56sF+vd+pi1Fqx8Zh/+wPr8AZJnk18=</latexit>

Q = Q> � 0

<latexit sha1_base64="sIpVyP8t1SjBOfqdP1mhZCoR/WQ=">AAACCXicbZDLSgMxFIYz9VbrbdSlm2ARhEKZEVE3QtWNyxbsBdqxZNJMG5pJhiRTLEO3bnwVNy4UcesbuPNtTDuz0NYfAh//OYeT8/sRo0o7zreVW1peWV3Lrxc2Nre2d+zdvYYSscSkjgUTsuUjRRjlpK6pZqQVSYJCn5GmP7yZ1psjIhUV/E6PI+KFqM9pQDHSxura8OG+o0UEa7AEcYolOErhCl5Cp2sXnbIzE1wEN4MiyFTt2l+dnsBxSLjGDCnVdp1IewmSmmJGJoVOrEiE8BD1SdsgRyFRXjK7ZAKPjNODgZDmcQ1n7u+JBIVKjUPfdIZID9R8bWr+V2vHOrjwEsqjWBOO00VBzKAWcBoL7FFJsGZjAwhLav4K8QBJhLUJr2BCcOdPXoTGSdk9K7u102LlOosjDw7AITgGLjgHFXALqqAOMHgEz+AVvFlP1ov1bn2krTkrm9kHf2R9/gCmjJe+</latexit>

x>Q+ c> + v>A = 0
<latexit sha1_base64="IE0sV302gPwas5Laj0SAN6z4dmg=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgxbIrol6EqhePFewHbJeSTbNtaDZZklmxLP0ZXjwo4tVf481/Y9ruQVsfDDzem2FmXpgIbsB1v53C0vLK6lpxvbSxubW9U97daxqVasoaVAml2yExTHDJGsBBsHaiGYlDwVrh8Hbitx6ZNlzJBxglLIhJX/KIUwJW8q+f8AkO8RV2cbdccavuFHiReDmpoBz1bvmr01M0jZkEKogxvucmEGREA6eCjUud1LCE0CHpM99SSWJmgmx68hgfWaWHI6VtScBT9fdERmJjRnFoO2MCAzPvTcT/PD+F6DLIuExSYJLOFkWpwKDw5H/c45pRECNLCNXc3orpgGhCwaZUsiF48y8vkuZp1TuvevdnldpNHkcRHaBDdIw8dIFq6A7VUQNRpNAzekVvDjgvzrvzMWstOPnMPvoD5/MHOgCPQw==</latexit>

Ax� b = 0

Solution: 

<latexit sha1_base64="E3wzyZuRDwtZYSeLDANzWwaAZRo=">AAACEXicbVBNS8NAEN3Urxq/oh69LBahF0sioh6LXjxWsB/QhLLZTtulm03Y3Ygl9C948a948aCIV2/e/Ddu2yDa+mDg8d4MM/PChDOlXffLKiwtr6yuFdftjc2t7R1nd6+h4lRSqNOYx7IVEgWcCahrpjm0EgkkCjk0w+HVxG/egVQsFrd6lEAQkb5gPUaJNlLHKfsh9JnIwohoye7H2D7GFPs+DrHtg+j+GB2n5FbcKfAi8XJSQjlqHefT78Y0jUBoyolSbc9NdJARqRnlMLb9VEFC6JD0oW2oIBGoIJt+NMZHRuniXixNCY2n6u+JjERKjaLQdJr7Bmrem4j/ee1U9y6CjIkk1SDobFEv5VjHeBIP7jIJVPORIYRKZm7FdEAkodqEaJsQvPmXF0njpOKdVbyb01L1Mo+jiA7QISojD52jKrpGNVRHFD2gJ/SCXq1H69l6s95nrQUrn9lHf2B9fAPnR5xx</latexit>
�c
b

�<latexit sha1_base64="1+zHzXS7Sx9EWBlq/0wfDfvS9hE=">AAACDnicbVBNS8NAEN34WetX1KOXxVLwVBIR9Vj04rGC/YCmlM1m0i7dbMLuprSE/gIv/hUvHhTx6tmb/8ZtG1BbHww83pthZp6fcKa043xZK6tr6xubha3i9s7u3r59cNhQcSop1GnMY9nyiQLOBNQ10xxaiQQS+Rya/uBm6jeHIBWLxb0eJ9CJSE+wkFGijdS1y54PPSYyPyJastEEj7Dn4SH2QAQ/YtcuORVnBrxM3JyUUI5a1/70gpimEQhNOVGq7TqJ7mREakY5TIpeqiAhdEB60DZUkAhUJ5u9M8FlowQ4jKUpofFM/T2RkUipceSbTnNgXy16U/E/r53q8KqTMZGkGgSdLwpTjnWMp9nggEmgmo8NIVQycyumfSIJ1SbBognBXXx5mTTOKu5Fxb07L1Wv8zgK6BidoFPkoktURbeohuqIogf0hF7Qq/VoPVtv1vu8dcXKZ47QH1gf30AcnDs=</latexit>
x
v

�
<latexit sha1_base64="fktkf7e37s5ZsJjxRobER+EnYsg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxiv2ANpTNdtIu3WzC7kYoof/AiwdFvPqPvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3U791hMqzWP5aMYJ+hEdSB5yRo2VHq5Jr1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbphJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvkZl0lqULL5ojAVxMRk+jbpc4XMiLEllClubyVsSBVlxoZTsiF4iy8vk+ZZ1buoevfnldpNHkcRjuAYTsGDS6jBHdShAQxCeIZXeHNGzovz7nzMWwtOPnMIf+B8/gDkZozx</latexit>=

<latexit sha1_base64="a+CiZZ+tFAFd4Pb85heLSLR9Ji0="></latexit>"
Q�1 �Q�1A>�AQ�1A>��1

AQ�1 Q�1A>�AQ�1A>��1

�
AQ�1A>��1

AQ�1 �
�
AQ�1A>��1

#

…using block matrix inversion (or just directly verify).

KKT Matrix

<latexit sha1_base64="t1lFdNckuB/wipW8khv+XOS/GBA=">AAACHHicbVDLSgMxFM3UVx1foy7dBIviqsyoqMtWNy5bsA/o1JJJb9vQTGZIMmIZ+iFu/BU3LhRx40Lwb0wfiLYeCJyccy/33hPEnCntul9WZmFxaXklu2qvrW9sbjnbO1UVJZJChUY8kvWAKOBMQEUzzaEeSyBhwKEW9K9Gfu0OpGKRuNGDGJoh6QrWYZRoI7WcEz+ALhNpEBIt2f0Q22V8iIu3vo5i7Pt20fxcbPsg2j81LSfn5t0x8DzxpiSHpii1nA+/HdEkBKEpJ0o1PDfWzZRIzSiHoe0nCmJC+6QLDUMFCUE10/FxQ3xglDbuRNI8ofFY/d2RklCpQRiYSrNfT816I/E/r5HozkUzZSJONAg6GdRJONYRHiWF20wC1XxgCKGSmV0x7RFJqDZ52iYEb/bkeVI9zntnea98mitcTuPIoj20j46Qh85RAV2jEqogih7QE3pBr9aj9Wy9We+T0ow17dlFf2B9fgMyg5+T</latexit>
Q A>

A 0

� <latexit sha1_base64="E3wzyZuRDwtZYSeLDANzWwaAZRo=">AAACEXicbVBNS8NAEN3Urxq/oh69LBahF0sioh6LXjxWsB/QhLLZTtulm03Y3Ygl9C948a948aCIV2/e/Ddu2yDa+mDg8d4MM/PChDOlXffLKiwtr6yuFdftjc2t7R1nd6+h4lRSqNOYx7IVEgWcCahrpjm0EgkkCjk0w+HVxG/egVQsFrd6lEAQkb5gPUaJNlLHKfsh9JnIwohoye7H2D7GFPs+DrHtg+j+GB2n5FbcKfAi8XJSQjlqHefT78Y0jUBoyolSbc9NdJARqRnlMLb9VEFC6JD0oW2oIBGoIJt+NMZHRuniXixNCY2n6u+JjERKjaLQdJr7Bmrem4j/ee1U9y6CjIkk1SDobFEv5VjHeBIP7jIJVPORIYRKZm7FdEAkodqEaJsQvPmXF0njpOKdVbyb01L1Mo+jiA7QISojD52jKrpGNVRHFD2gJ/SCXq1H69l6s95nrQUrn9lHf2B9fAPnR5xx</latexit>
�c
b

�<latexit sha1_base64="1+zHzXS7Sx9EWBlq/0wfDfvS9hE=">AAACDnicbVBNS8NAEN34WetX1KOXxVLwVBIR9Vj04rGC/YCmlM1m0i7dbMLuprSE/gIv/hUvHhTx6tmb/8ZtG1BbHww83pthZp6fcKa043xZK6tr6xubha3i9s7u3r59cNhQcSop1GnMY9nyiQLOBNQ10xxaiQQS+Rya/uBm6jeHIBWLxb0eJ9CJSE+wkFGijdS1y54PPSYyPyJastEEj7Dn4SH2QAQ/YtcuORVnBrxM3JyUUI5a1/70gpimEQhNOVGq7TqJ7mREakY5TIpeqiAhdEB60DZUkAhUJ5u9M8FlowQ4jKUpofFM/T2RkUipceSbTnNgXy16U/E/r53q8KqTMZGkGgSdLwpTjnWMp9nggEmgmo8NIVQycyumfSIJ1SbBognBXXx5mTTOKu5Fxb07L1Wv8zgK6BidoFPkoktURbeohuqIogf0hF7Qq/VoPVtv1vu8dcXKZ47QH1gf30AcnDs=</latexit>
x
v

�
<latexit sha1_base64="fktkf7e37s5ZsJjxRobER+EnYsg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxiv2ANpTNdtIu3WzC7kYoof/AiwdFvPqPvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3U791hMqzWP5aMYJ+hEdSB5yRo2VHq5Jr1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbphJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvkZl0lqULL5ojAVxMRk+jbpc4XMiLEllClubyVsSBVlxoZTsiF4iy8vk+ZZ1buoevfnldpNHkcRjuAYTsGDS6jBHdShAQxCeIZXeHNGzovz7nzMWwtOPnMIf+B8/gDkZozx</latexit>=

KKT System: 



<latexit sha1_base64="w5TXWOPeik1HNCnDnDxMNzoNgfo="></latexit>"
Q�1

⇥
I �A>�AQ�1A>��1

AQ�1
⇤

Q�1A>�AQ�1A>��1

�
AQ�1A>��1

AQ�1 �
�
AQ�1A>��1

#

KKT Solutions

KKT Conditions:

<latexit sha1_base64="gtH1839nmlU7F3xavdaDDimdq2g=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Rj04jGCeUCyhNlJbzJkZnaZmRVDyEd48aCIV7/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vp37zEbXhiXqwoxRDSfuKx5xR66RmR3LVfSLdUtmv+DOQZRLkpAw5at3SV6eXsEyiskxQY9qBn9pwTLXlTOCk2MkMppQNaR/bjioq0YTj2bkTcuqUHokT7UpZMlN/T4ypNGYkI9cpqR2YRW8q/ue1Mxtfh2Ou0syiYvNFcSaITcj0d9LjGpkVI0co09zdStiAasqsS6joQggWX14mjfNKcFkJ7i/K1Zs8jgIcwwmcQQBXUIU7qEEdGAzhGV7hzUu9F+/d+5i3rnj5zBH8gff5AwVbj10=</latexit>

min
x

<latexit sha1_base64="hiAM+Y1yn6GndRp3jlwPCp5xocE=">AAACDHicbVDLSgMxFM3UV62vqks3wSIIQpkpoi6Lbly2YB/QjiWTZtrQzGRI7kjLMB/gxl9x40IRt36AO//GtJ2Fth4InJxzLsk9XiS4Btv+tnIrq2vrG/nNwtb2zu5ecf+gqWWsKGtQKaRqe0QzwUPWAA6CtSPFSOAJ1vJGN1O/9cCU5jK8g0nE3IAMQu5zSsBIvWKpC74iNHHSpJLi8X0XZITreIzPMJ1fxtik7LI9A14mTkZKKEOtV/zq9iWNAxYCFUTrjmNH4CZEAaeCpYVurFlE6IgMWMfQkARMu8lsmRSfGKWPfanMCQHP1N8TCQm0ngSeSQYEhnrRm4r/eZ0Y/Cs34WEUAwvp/CE/FhgknjaD+1wxCmJiCKGKm79iOiSmHDD9FUwJzuLKy6RZKTsXZad+XqpeZ3Xk0RE6RqfIQZeoim5RDTUQRY/oGb2iN+vJerHerY95NGdlM4foD6zPH6Dzmg8=</latexit>

1
2x

>Qx+ c>x

<latexit sha1_base64="P2Eyv+FRuDhEdD4G+E1xMfPNBl4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgKSQi6rHoxWMFWwttKJvtpl262Q27E7GE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36PvfTmlldW19o7xZ2dre2d2r7h+0jMo0ZU2qhNLtiBgmuGRN5ChYO9WMJJFgD9HoZuo/PDJtuJL3OE5ZmJCB5DGnBK3U6SJ7wtx46E161Zrv+TO4yyQoSA0KNHrVr25f0SxhEqkgxnQCP8UwJxo5FWxS6WaGpYSOyIB1LJUkYSbMZydP3BOr9N1YaVsS3Zn6eyIniTHjJLKdCcGhWfSm4n9eJ8P4Ksy5TDNkks4XxZlwUbnT/90+14yiGFtCqOb2VpcOiSYUbUoVG0Kw+PIyaZ15wYUX3J3X6tdFHGU4gmM4hQAuoQ630IAmUFDwDK/w5qDz4rw7H/PWklPMHMIfOJ8/ViKRSg==</latexit>

s.t.
<latexit sha1_base64="HBmyogdb/IkkECO6xDeRsHLqOB4=">AAAB7XicbVBNSwMxEJ2tX7V+rXr0EiyCp7Irol6EqhePFewHtEvJptk2NpssSVYsS/+DFw+KePX/ePPfmLZ70NYHA4/3ZpiZFyacaeN5305haXllda24XtrY3NrecXf3GlqmitA6kVyqVog15UzQumGG01aiKI5DTpvh8GbiNx+p0kyKezNKaBDjvmARI9hYqXH1hC5R2HXLXsWbAi0SPydlyFHrul+dniRpTIUhHGvd9r3EBBlWhhFOx6VOqmmCyRD3adtSgWOqg2x67RgdWaWHIqlsCYOm6u+JDMdaj+LQdsbYDPS8NxH/89qpiS6CjIkkNVSQ2aIo5chINHkd9ZiixPCRJZgoZm9FZIAVJsYGVLIh+PMvL5LGScU/q/h3p+XqdR5HEQ7gEI7Bh3Oowi3UoA4EHuAZXuHNkc6L8+58zFoLTj6zD3/gfP4AWYWOVA==</latexit>

Ax = b

1. Stationarity:

<latexit sha1_base64="LnJrgeVbmnCBH78SzyI2w8L0NEY="></latexit>

L(x, v) = 1
2x

>Qx+ c>x+ v>
�
Ax� b

�
Lagrangian:

Primal Variables: 

Dual Variables: 

<latexit sha1_base64="v8dC06wjwKjPioExaKBN1kFzl04=">AAAB+3icbVDLSsNAFL3xWeur1qWbwSK4KomIuiy6cVnFPqCJZTKdtEMnkzAzkZaQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98zxY86Utu1va2V1bX1js7RV3t7Z3duvHFTbKkokoS0S8Uh2fawoZ4K2NNOcdmNJcehz2vHHN7nfeaJSsUg86GlMvRAPBQsYwdpI/Up1glwmkBtiPfL99D57NGLNrtszoGXiFKQGBZr9ypc7iEgSUqEJx0r1HDvWXoqlZoTTrOwmisaYjPGQ9gwVOKTKS2fZM3RilAEKImme0Gim/t5IcajUNPTNZJ5RLXq5+J/XS3Rw5aVMxImmgswPBQlHOkJ5EWjAJCWaTw3BRDKTFZERlphoU1fZlOAsfnmZtM/qzkXduTuvNa6LOkpwBMdwCg5cQgNuoQktIDCBZ3iFNyuzXqx362M+umIVO4fwB9bnD6G9lDA=</latexit>

x 2 Rn

<latexit sha1_base64="N565mjeeRF5nQe4xwLl6WRDxmWo=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSK4KomIuiy6cVnFPqCJZTKdtkMnkzAzKZaQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98wJYs6Udpxva2V1bX1js7RV3t7Z3du3DyotFSWS0CaJeCQ7AVaUM0GbmmlOO7GkOAw4bQfjm9xvT6hULBIPehpTP8RDwQaMYG2knl2ZII8J5IVYj4Igvc8ew55ddWrODGiZuAWpQoFGz/7y+hFJQio04VipruvE2k+x1IxwmpW9RNEYkzEe0q6hAodU+ekse4ZOjNJHg0iaJzSaqb83UhwqNQ0DM5lnVIteLv7ndRM9uPJTJuJEU0HmhwYJRzpCeRGozyQlmk8NwUQykxWREZaYaFNX2ZTgLn55mbTOau5Fzb07r9avizpKcATHcAouXEIdbqEBTSDwBM/wCm9WZr1Y79bHfHTFKnYO4Q+szx+dD5Qt</latexit>

v 2 Rm <latexit sha1_base64="na1UbqqaLI6dxt+O+TEFgIvYlA0=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiQi6rLqxmUV+4Amlsl00g6dmYSZiVBCVm78FTcuFHHrN7jzb5y0WWjrgQuHc+7l3nuCmFGlHefbKi0sLi2vlFcra+sbm1v29k5LRYnEpIkjFslOgBRhVJCmppqRTiwJ4gEj7WB0lfvtByIVjcSdHsfE52ggaEgx0kbq2fsX0KMCehzpYRCkt9l9yqGnKScKiqxnV52aMwGcJ25BqqBAo2d/ef0IJ5wIjRlSqus6sfZTJDXFjGQVL1EkRniEBqRrqEBmj59O3sjgoVH6MIykKaHhRP09kSKu1JgHpjM/V816ufif1010eO6nVMSJJgJPF4UJgzqCeSawTyXBmo0NQVhScyvEQyQR1ia5ignBnX15nrSOa+5pzb05qdYvizjKYA8cgCPggjNQB9egAZoAg0fwDF7Bm/VkvVjv1se0tWQVM7vgD6zPH4XOmIo=</latexit>

A 2 Rm⇥n
<latexit sha1_base64="ENVwcy567O2unr7DzQjujFmbe/Q=">AAAB/HicbVDLSgMxFM3UV62v0S7dBIvgqsyIqMuiG5dV7AM6Y0nStA1NMkOSEYah/oobF4q49UPc+Tdm2llo64HA4Zx7uScHx5xp43nfTmlldW19o7xZ2dre2d1z9w/aOkoUoS0S8Uh1MdKUM0lbhhlOu7GiSGBOO3hynfudR6o0i+S9SWMaCjSSbMgIMlbqu1UMAyZhIJAZY5zdTR8E7Ls1r+7NAJeJX5AaKNDsu1/BICKJoNIQjrTu+V5swgwpwwin00qQaBojMkEj2rNUIkF1mM3CT+GxVQZwGCn7pIEz9fdGhoTWqcB2Mg+pF71c/M/rJWZ4GWZMxomhkswPDRMOTQTzJuCAKUoMTy1BRDGbFZIxUogY21fFluAvfnmZtE/r/nndvz2rNa6KOsrgEByBE+CDC9AAN6AJWoCAFDyDV/DmPDkvzrvzMR8tOcVOFfyB8/kD2cSUQw==</latexit>

b 2 Rm

<latexit sha1_base64="C7wHNANVsBMGs5Y5UG7p7e34+Vc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiQi6rLoxmUr9gFNLJPptB06mYSZG6GErNz4K25cKOLWb3Dn3zhpu9DWAwNnzrmXe+8JYsE1OM63VVhaXlldK66XNja3tnfs3b2mjhJFWYNGIlLtgGgmuGQN4CBYO1aMhIFgrWB0nfutB6Y0j+QdjGPmh2QgeZ9TAkbq2od17HGJvZDAMAjS2+w+NT/gIdNYZl277FScCfAicWekjGaode0vrxfRJGQSqCBad1wnBj8lCjgVLCt5iWYxoSMyYB1DJTFz/HRyRoaPjdLD/UiZJwFP1N8dKQm1HoeBqczX1fNeLv7ndRLoX/opl3ECTNLpoH4iMEQ4zwT3uGIUxNgQQhU3u2I6JIpQMMmVTAju/MmLpHlacc8rbv2sXL2axVFEB+gInSAXXaAqukE11EAUPaJn9IrerCfrxXq3PqalBWvWs4/+wPr8AaFcmJs=</latexit>

Q 2 Rn⇥n
<latexit sha1_base64="oQLAceS2jIvK8dETIi/VLPmsZx8=">AAAB+3icbVDLSsNAFL2pr1pftS7dDBbBVUlE1GXRjcsq9gFNLJPppB06mYSZiVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DPHjzlT2ra/rdLK6tr6RnmzsrW9s7tX3a91VJRIQtsk4pHs+VhRzgRta6Y57cWS4tDntOtPrnO/+0ilYpG419OYeiEeCRYwgrWRBtUaQS4TyA2xHvt+epc9GLFuN+wZ0DJxClKHAq1B9csdRiQJqdCEY6X6jh1rL8VSM8JpVnETRWNMJnhE+4YKHFLlpbPsGTo2yhAFkTRPaDRTf2+kOFRqGvpmMs+oFr1c/M/rJzq49FIm4kRTQeaHgoQjHaG8CDRkkhLNp4ZgIpnJisgYS0y0qatiSnAWv7xMOqcN57zh3J7Vm1dFHWU4hCM4AQcuoAk30II2EHiCZ3iFNyuzXqx362M+WrKKnQP4A+vzB4CElBs=</latexit>

c 2 Rn

<latexit sha1_base64="ZEpvvKr9kqw39zNXFSDVZOEqGcE=">AAACKHicbVBNSwMxFMz6WetX1aOXh0VoQcquiHpQFL14VLBaaEvJpqmGJtkleauWpT/Hi3/Fi4giXv0lpu0e1DoQmMy8RzITxlJY9P1Pb2JyanpmNjeXn19YXFourKxe2SgxjFdZJCNTC6nlUmheRYGS12LDqQolvw67pwP/+o4bKyJ9ib2YNxW90aIjGEUntQpHDeQPmHYoQh9KCg5Al7egAZmcSAkmugdDdXcwMJKz2yGocqtQ9Cv+EDBOgowUSYbzVuG10Y5YorhGJqm19cCPsZlSg4JJ3s83Estjyrr0htcd1VRx20yHQfuw6ZQ2dCLjjkYYqj83Uqqs7anQTSqKt/avNxD/8+oJdvabqdBxglyz0UMuPGAEg9agLQxnKHuOUGaE+yuwW2ooQ9dt3pUQ/I08Tq62K8FuJbjYKR6fZHXkyDrZICUSkD1yTM7IOakSRh7JM3kj796T9+J9eJ+j0Qkv21kjv+B9fQPTSKSb</latexit>

fat (m < n), full row rank (rank = m)
<latexit sha1_base64="ZEpvvKr9kqw39zNXFSDVZOEqGcE=">AAACKHicbVBNSwMxFMz6WetX1aOXh0VoQcquiHpQFL14VLBaaEvJpqmGJtkleauWpT/Hi3/Fi4giXv0lpu0e1DoQmMy8RzITxlJY9P1Pb2JyanpmNjeXn19YXFourKxe2SgxjFdZJCNTC6nlUmheRYGS12LDqQolvw67pwP/+o4bKyJ9ib2YNxW90aIjGEUntQpHDeQPmHYoQh9KCg5Al7egAZmcSAkmugdDdXcwMJKz2yGocqtQ9Cv+EDBOgowUSYbzVuG10Y5YorhGJqm19cCPsZlSg4JJ3s83Estjyrr0htcd1VRx20yHQfuw6ZQ2dCLjjkYYqj83Uqqs7anQTSqKt/avNxD/8+oJdvabqdBxglyz0UMuPGAEg9agLQxnKHuOUGaE+yuwW2ooQ9dt3pUQ/I08Tq62K8FuJbjYKR6fZHXkyDrZICUSkD1yTM7IOakSRh7JM3kj796T9+J9eJ+j0Qkv21kjv+B9fQPTSKSb</latexit>

fat (m < n), full row rank (rank = m)

2. Feasibility:

<latexit sha1_base64="dKpibvE5ZQwLRkNCmsascc0vyM0=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyURUTdC0Y3LFuwDmlgm00k7dDIJMxOhhuKvuHGhiFv/w51/47TNQlsPXDiccy/33hMknCntON9WYWl5ZXWtuF7a2Nza3rF395oqTiWhDRLzWLYDrChngjY005y2E0lxFHDaCoY3E7/1QKVisbjTo4T6Ee4LFjKCtZG69kEdXaH6vafjBCFPpYQgB3XtslNxpkCLxM1JGXLUuvaX14tJGlGhCcdKdVwn0X6GpWaE03HJSxVNMBniPu0YKnBElZ9Nrx+jY6P0UBhLU0Kjqfp7IsORUqMoMJ0R1gM1703E/7xOqsNLP2MiSTUVZLYoTDnSMZpEgXpMUqL5yBBMJDO3IjLAEhNtAiuZENz5lxdJ87Tinlfc+lm5ep3HUYRDOIITcOECqnALNWgAgUd4hld4s56sF+vd+pi1Fqx8Zh/+wPr8AZJnk18=</latexit>

Q = Q> � 0

<latexit sha1_base64="sIpVyP8t1SjBOfqdP1mhZCoR/WQ=">AAACCXicbZDLSgMxFIYz9VbrbdSlm2ARhEKZEVE3QtWNyxbsBdqxZNJMG5pJhiRTLEO3bnwVNy4UcesbuPNtTDuz0NYfAh//OYeT8/sRo0o7zreVW1peWV3Lrxc2Nre2d+zdvYYSscSkjgUTsuUjRRjlpK6pZqQVSYJCn5GmP7yZ1psjIhUV/E6PI+KFqM9pQDHSxura8OG+o0UEa7AEcYolOErhCl5Cp2sXnbIzE1wEN4MiyFTt2l+dnsBxSLjGDCnVdp1IewmSmmJGJoVOrEiE8BD1SdsgRyFRXjK7ZAKPjNODgZDmcQ1n7u+JBIVKjUPfdIZID9R8bWr+V2vHOrjwEsqjWBOO00VBzKAWcBoL7FFJsGZjAwhLav4K8QBJhLUJr2BCcOdPXoTGSdk9K7u102LlOosjDw7AITgGLjgHFXALqqAOMHgEz+AVvFlP1ov1bn2krTkrm9kHf2R9/gCmjJe+</latexit>

x>Q+ c> + v>A = 0
<latexit sha1_base64="IE0sV302gPwas5Laj0SAN6z4dmg=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgxbIrol6EqhePFewHbJeSTbNtaDZZklmxLP0ZXjwo4tVf481/Y9ruQVsfDDzem2FmXpgIbsB1v53C0vLK6lpxvbSxubW9U97daxqVasoaVAml2yExTHDJGsBBsHaiGYlDwVrh8Hbitx6ZNlzJBxglLIhJX/KIUwJW8q+f8AkO8RV2cbdccavuFHiReDmpoBz1bvmr01M0jZkEKogxvucmEGREA6eCjUud1LCE0CHpM99SSWJmgmx68hgfWaWHI6VtScBT9fdERmJjRnFoO2MCAzPvTcT/PD+F6DLIuExSYJLOFkWpwKDw5H/c45pRECNLCNXc3orpgGhCwaZUsiF48y8vkuZp1TuvevdnldpNHkcRHaBDdIw8dIFq6A7VUQNRpNAzekVvDjgvzrvzMWstOPnMPvoD5/MHOgCPQw==</latexit>

Ax� b = 0

Solution: 

<latexit sha1_base64="E3wzyZuRDwtZYSeLDANzWwaAZRo=">AAACEXicbVBNS8NAEN3Urxq/oh69LBahF0sioh6LXjxWsB/QhLLZTtulm03Y3Ygl9C948a948aCIV2/e/Ddu2yDa+mDg8d4MM/PChDOlXffLKiwtr6yuFdftjc2t7R1nd6+h4lRSqNOYx7IVEgWcCahrpjm0EgkkCjk0w+HVxG/egVQsFrd6lEAQkb5gPUaJNlLHKfsh9JnIwohoye7H2D7GFPs+DrHtg+j+GB2n5FbcKfAi8XJSQjlqHefT78Y0jUBoyolSbc9NdJARqRnlMLb9VEFC6JD0oW2oIBGoIJt+NMZHRuniXixNCY2n6u+JjERKjaLQdJr7Bmrem4j/ee1U9y6CjIkk1SDobFEv5VjHeBIP7jIJVPORIYRKZm7FdEAkodqEaJsQvPmXF0njpOKdVbyb01L1Mo+jiA7QISojD52jKrpGNVRHFD2gJ/SCXq1H69l6s95nrQUrn9lHf2B9fAPnR5xx</latexit>
�c
b

�<latexit sha1_base64="1+zHzXS7Sx9EWBlq/0wfDfvS9hE=">AAACDnicbVBNS8NAEN34WetX1KOXxVLwVBIR9Vj04rGC/YCmlM1m0i7dbMLuprSE/gIv/hUvHhTx6tmb/8ZtG1BbHww83pthZp6fcKa043xZK6tr6xubha3i9s7u3r59cNhQcSop1GnMY9nyiQLOBNQ10xxaiQQS+Rya/uBm6jeHIBWLxb0eJ9CJSE+wkFGijdS1y54PPSYyPyJastEEj7Dn4SH2QAQ/YtcuORVnBrxM3JyUUI5a1/70gpimEQhNOVGq7TqJ7mREakY5TIpeqiAhdEB60DZUkAhUJ5u9M8FlowQ4jKUpofFM/T2RkUipceSbTnNgXy16U/E/r53q8KqTMZGkGgSdLwpTjnWMp9nggEmgmo8NIVQycyumfSIJ1SbBognBXXx5mTTOKu5Fxb07L1Wv8zgK6BidoFPkoktURbeohuqIogf0hF7Qq/VoPVtv1vu8dcXKZ47QH1gf30AcnDs=</latexit>
x
v

�
<latexit sha1_base64="fktkf7e37s5ZsJjxRobER+EnYsg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxiv2ANpTNdtIu3WzC7kYoof/AiwdFvPqPvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3U791hMqzWP5aMYJ+hEdSB5yRo2VHq5Jr1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbphJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvkZl0lqULL5ojAVxMRk+jbpc4XMiLEllClubyVsSBVlxoZTsiF4iy8vk+ZZ1buoevfnldpNHkcRjuAYTsGDS6jBHdShAQxCeIZXeHNGzovz7nzMWwtOPnMIf+B8/gDkZozx</latexit>=

…using block matrix inversion (or just directly verify).

…projection matrix 

KKT Matrix

<latexit sha1_base64="t1lFdNckuB/wipW8khv+XOS/GBA=">AAACHHicbVDLSgMxFM3UVx1foy7dBIviqsyoqMtWNy5bsA/o1JJJb9vQTGZIMmIZ+iFu/BU3LhRx40Lwb0wfiLYeCJyccy/33hPEnCntul9WZmFxaXklu2qvrW9sbjnbO1UVJZJChUY8kvWAKOBMQEUzzaEeSyBhwKEW9K9Gfu0OpGKRuNGDGJoh6QrWYZRoI7WcEz+ALhNpEBIt2f0Q22V8iIu3vo5i7Pt20fxcbPsg2j81LSfn5t0x8DzxpiSHpii1nA+/HdEkBKEpJ0o1PDfWzZRIzSiHoe0nCmJC+6QLDUMFCUE10/FxQ3xglDbuRNI8ofFY/d2RklCpQRiYSrNfT816I/E/r5HozkUzZSJONAg6GdRJONYRHiWF20wC1XxgCKGSmV0x7RFJqDZ52iYEb/bkeVI9zntnea98mitcTuPIoj20j46Qh85RAV2jEqogih7QE3pBr9aj9Wy9We+T0ow17dlFf2B9fgMyg5+T</latexit>
Q A>

A 0

� <latexit sha1_base64="E3wzyZuRDwtZYSeLDANzWwaAZRo=">AAACEXicbVBNS8NAEN3Urxq/oh69LBahF0sioh6LXjxWsB/QhLLZTtulm03Y3Ygl9C948a948aCIV2/e/Ddu2yDa+mDg8d4MM/PChDOlXffLKiwtr6yuFdftjc2t7R1nd6+h4lRSqNOYx7IVEgWcCahrpjm0EgkkCjk0w+HVxG/egVQsFrd6lEAQkb5gPUaJNlLHKfsh9JnIwohoye7H2D7GFPs+DrHtg+j+GB2n5FbcKfAi8XJSQjlqHefT78Y0jUBoyolSbc9NdJARqRnlMLb9VEFC6JD0oW2oIBGoIJt+NMZHRuniXixNCY2n6u+JjERKjaLQdJr7Bmrem4j/ee1U9y6CjIkk1SDobFEv5VjHeBIP7jIJVPORIYRKZm7FdEAkodqEaJsQvPmXF0njpOKdVbyb01L1Mo+jiA7QISojD52jKrpGNVRHFD2gJ/SCXq1H69l6s95nrQUrn9lHf2B9fAPnR5xx</latexit>
�c
b

�<latexit sha1_base64="1+zHzXS7Sx9EWBlq/0wfDfvS9hE=">AAACDnicbVBNS8NAEN34WetX1KOXxVLwVBIR9Vj04rGC/YCmlM1m0i7dbMLuprSE/gIv/hUvHhTx6tmb/8ZtG1BbHww83pthZp6fcKa043xZK6tr6xubha3i9s7u3r59cNhQcSop1GnMY9nyiQLOBNQ10xxaiQQS+Rya/uBm6jeHIBWLxb0eJ9CJSE+wkFGijdS1y54PPSYyPyJastEEj7Dn4SH2QAQ/YtcuORVnBrxM3JyUUI5a1/70gpimEQhNOVGq7TqJ7mREakY5TIpeqiAhdEB60DZUkAhUJ5u9M8FlowQ4jKUpofFM/T2RkUipceSbTnNgXy16U/E/r53q8KqTMZGkGgSdLwpTjnWMp9nggEmgmo8NIVQycyumfSIJ1SbBognBXXx5mTTOKu5Fxb07L1Wv8zgK6BidoFPkoktURbeohuqIogf0hF7Qq/VoPVtv1vu8dcXKZ47QH1gf30AcnDs=</latexit>
x
v

�
<latexit sha1_base64="fktkf7e37s5ZsJjxRobER+EnYsg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxiv2ANpTNdtIu3WzC7kYoof/AiwdFvPqPvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3U791hMqzWP5aMYJ+hEdSB5yRo2VHq5Jr1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbphJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvkZl0lqULL5ojAVxMRk+jbpc4XMiLEllClubyVsSBVlxoZTsiF4iy8vk+ZZ1buoevfnldpNHkcRjuAYTsGDS6jBHdShAQxCeIZXeHNGzovz7nzMWwtOPnMIf+B8/gDkZozx</latexit>=

KKT System: 



KKT Solutions

KKT Conditions:

<latexit sha1_base64="gtH1839nmlU7F3xavdaDDimdq2g=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Rj04jGCeUCyhNlJbzJkZnaZmRVDyEd48aCIV7/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vp37zEbXhiXqwoxRDSfuKx5xR66RmR3LVfSLdUtmv+DOQZRLkpAw5at3SV6eXsEyiskxQY9qBn9pwTLXlTOCk2MkMppQNaR/bjioq0YTj2bkTcuqUHokT7UpZMlN/T4ypNGYkI9cpqR2YRW8q/ue1Mxtfh2Ou0syiYvNFcSaITcj0d9LjGpkVI0co09zdStiAasqsS6joQggWX14mjfNKcFkJ7i/K1Zs8jgIcwwmcQQBXUIU7qEEdGAzhGV7hzUu9F+/d+5i3rnj5zBH8gff5AwVbj10=</latexit>

min
x

<latexit sha1_base64="hiAM+Y1yn6GndRp3jlwPCp5xocE=">AAACDHicbVDLSgMxFM3UV62vqks3wSIIQpkpoi6Lbly2YB/QjiWTZtrQzGRI7kjLMB/gxl9x40IRt36AO//GtJ2Fth4InJxzLsk9XiS4Btv+tnIrq2vrG/nNwtb2zu5ecf+gqWWsKGtQKaRqe0QzwUPWAA6CtSPFSOAJ1vJGN1O/9cCU5jK8g0nE3IAMQu5zSsBIvWKpC74iNHHSpJLi8X0XZITreIzPMJ1fxtik7LI9A14mTkZKKEOtV/zq9iWNAxYCFUTrjmNH4CZEAaeCpYVurFlE6IgMWMfQkARMu8lsmRSfGKWPfanMCQHP1N8TCQm0ngSeSQYEhnrRm4r/eZ0Y/Cs34WEUAwvp/CE/FhgknjaD+1wxCmJiCKGKm79iOiSmHDD9FUwJzuLKy6RZKTsXZad+XqpeZ3Xk0RE6RqfIQZeoim5RDTUQRY/oGb2iN+vJerHerY95NGdlM4foD6zPH6Dzmg8=</latexit>

1
2x

>Qx+ c>x

<latexit sha1_base64="P2Eyv+FRuDhEdD4G+E1xMfPNBl4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgKSQi6rHoxWMFWwttKJvtpl262Q27E7GE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36PvfTmlldW19o7xZ2dre2d2r7h+0jMo0ZU2qhNLtiBgmuGRN5ChYO9WMJJFgD9HoZuo/PDJtuJL3OE5ZmJCB5DGnBK3U6SJ7wtx46E161Zrv+TO4yyQoSA0KNHrVr25f0SxhEqkgxnQCP8UwJxo5FWxS6WaGpYSOyIB1LJUkYSbMZydP3BOr9N1YaVsS3Zn6eyIniTHjJLKdCcGhWfSm4n9eJ8P4Ksy5TDNkks4XxZlwUbnT/90+14yiGFtCqOb2VpcOiSYUbUoVG0Kw+PIyaZ15wYUX3J3X6tdFHGU4gmM4hQAuoQ630IAmUFDwDK/w5qDz4rw7H/PWklPMHMIfOJ8/ViKRSg==</latexit>

s.t.
<latexit sha1_base64="HBmyogdb/IkkECO6xDeRsHLqOB4=">AAAB7XicbVBNSwMxEJ2tX7V+rXr0EiyCp7Irol6EqhePFewHtEvJptk2NpssSVYsS/+DFw+KePX/ePPfmLZ70NYHA4/3ZpiZFyacaeN5305haXllda24XtrY3NrecXf3GlqmitA6kVyqVog15UzQumGG01aiKI5DTpvh8GbiNx+p0kyKezNKaBDjvmARI9hYqXH1hC5R2HXLXsWbAi0SPydlyFHrul+dniRpTIUhHGvd9r3EBBlWhhFOx6VOqmmCyRD3adtSgWOqg2x67RgdWaWHIqlsCYOm6u+JDMdaj+LQdsbYDPS8NxH/89qpiS6CjIkkNVSQ2aIo5chINHkd9ZiixPCRJZgoZm9FZIAVJsYGVLIh+PMvL5LGScU/q/h3p+XqdR5HEQ7gEI7Bh3Oowi3UoA4EHuAZXuHNkc6L8+58zFoLTj6zD3/gfP4AWYWOVA==</latexit>

Ax = b

1. Stationarity:

<latexit sha1_base64="LnJrgeVbmnCBH78SzyI2w8L0NEY="></latexit>

L(x, v) = 1
2x

>Qx+ c>x+ v>
�
Ax� b

�
Lagrangian:

Primal Variables: 

Dual Variables: 

<latexit sha1_base64="v8dC06wjwKjPioExaKBN1kFzl04=">AAAB+3icbVDLSsNAFL3xWeur1qWbwSK4KomIuiy6cVnFPqCJZTKdtEMnkzAzkZaQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98zxY86Utu1va2V1bX1js7RV3t7Z3duvHFTbKkokoS0S8Uh2fawoZ4K2NNOcdmNJcehz2vHHN7nfeaJSsUg86GlMvRAPBQsYwdpI/Up1glwmkBtiPfL99D57NGLNrtszoGXiFKQGBZr9ypc7iEgSUqEJx0r1HDvWXoqlZoTTrOwmisaYjPGQ9gwVOKTKS2fZM3RilAEKImme0Gim/t5IcajUNPTNZJ5RLXq5+J/XS3Rw5aVMxImmgswPBQlHOkJ5EWjAJCWaTw3BRDKTFZERlphoU1fZlOAsfnmZtM/qzkXduTuvNa6LOkpwBMdwCg5cQgNuoQktIDCBZ3iFNyuzXqx362M+umIVO4fwB9bnD6G9lDA=</latexit>

x 2 Rn

<latexit sha1_base64="N565mjeeRF5nQe4xwLl6WRDxmWo=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSK4KomIuiy6cVnFPqCJZTKdtkMnkzAzKZaQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98wJYs6Udpxva2V1bX1js7RV3t7Z3du3DyotFSWS0CaJeCQ7AVaUM0GbmmlOO7GkOAw4bQfjm9xvT6hULBIPehpTP8RDwQaMYG2knl2ZII8J5IVYj4Igvc8ew55ddWrODGiZuAWpQoFGz/7y+hFJQio04VipruvE2k+x1IxwmpW9RNEYkzEe0q6hAodU+ekse4ZOjNJHg0iaJzSaqb83UhwqNQ0DM5lnVIteLv7ndRM9uPJTJuJEU0HmhwYJRzpCeRGozyQlmk8NwUQykxWREZaYaFNX2ZTgLn55mbTOau5Fzb07r9avizpKcATHcAouXEIdbqEBTSDwBM/wCm9WZr1Y79bHfHTFKnYO4Q+szx+dD5Qt</latexit>

v 2 Rm <latexit sha1_base64="na1UbqqaLI6dxt+O+TEFgIvYlA0=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiQi6rLqxmUV+4Amlsl00g6dmYSZiVBCVm78FTcuFHHrN7jzb5y0WWjrgQuHc+7l3nuCmFGlHefbKi0sLi2vlFcra+sbm1v29k5LRYnEpIkjFslOgBRhVJCmppqRTiwJ4gEj7WB0lfvtByIVjcSdHsfE52ggaEgx0kbq2fsX0KMCehzpYRCkt9l9yqGnKScKiqxnV52aMwGcJ25BqqBAo2d/ef0IJ5wIjRlSqus6sfZTJDXFjGQVL1EkRniEBqRrqEBmj59O3sjgoVH6MIykKaHhRP09kSKu1JgHpjM/V816ufif1010eO6nVMSJJgJPF4UJgzqCeSawTyXBmo0NQVhScyvEQyQR1ia5ignBnX15nrSOa+5pzb05qdYvizjKYA8cgCPggjNQB9egAZoAg0fwDF7Bm/VkvVjv1se0tWQVM7vgD6zPH4XOmIo=</latexit>

A 2 Rm⇥n
<latexit sha1_base64="ENVwcy567O2unr7DzQjujFmbe/Q=">AAAB/HicbVDLSgMxFM3UV62v0S7dBIvgqsyIqMuiG5dV7AM6Y0nStA1NMkOSEYah/oobF4q49UPc+Tdm2llo64HA4Zx7uScHx5xp43nfTmlldW19o7xZ2dre2d1z9w/aOkoUoS0S8Uh1MdKUM0lbhhlOu7GiSGBOO3hynfudR6o0i+S9SWMaCjSSbMgIMlbqu1UMAyZhIJAZY5zdTR8E7Ls1r+7NAJeJX5AaKNDsu1/BICKJoNIQjrTu+V5swgwpwwin00qQaBojMkEj2rNUIkF1mM3CT+GxVQZwGCn7pIEz9fdGhoTWqcB2Mg+pF71c/M/rJWZ4GWZMxomhkswPDRMOTQTzJuCAKUoMTy1BRDGbFZIxUogY21fFluAvfnmZtE/r/nndvz2rNa6KOsrgEByBE+CDC9AAN6AJWoCAFDyDV/DmPDkvzrvzMR8tOcVOFfyB8/kD2cSUQw==</latexit>

b 2 Rm

<latexit sha1_base64="C7wHNANVsBMGs5Y5UG7p7e34+Vc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiQi6rLoxmUr9gFNLJPptB06mYSZG6GErNz4K25cKOLWb3Dn3zhpu9DWAwNnzrmXe+8JYsE1OM63VVhaXlldK66XNja3tnfs3b2mjhJFWYNGIlLtgGgmuGQN4CBYO1aMhIFgrWB0nfutB6Y0j+QdjGPmh2QgeZ9TAkbq2od17HGJvZDAMAjS2+w+NT/gIdNYZl277FScCfAicWekjGaode0vrxfRJGQSqCBad1wnBj8lCjgVLCt5iWYxoSMyYB1DJTFz/HRyRoaPjdLD/UiZJwFP1N8dKQm1HoeBqczX1fNeLv7ndRLoX/opl3ECTNLpoH4iMEQ4zwT3uGIUxNgQQhU3u2I6JIpQMMmVTAju/MmLpHlacc8rbv2sXL2axVFEB+gInSAXXaAqukE11EAUPaJn9IrerCfrxXq3PqalBWvWs4/+wPr8AaFcmJs=</latexit>

Q 2 Rn⇥n
<latexit sha1_base64="oQLAceS2jIvK8dETIi/VLPmsZx8=">AAAB+3icbVDLSsNAFL2pr1pftS7dDBbBVUlE1GXRjcsq9gFNLJPppB06mYSZiVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DPHjzlT2ra/rdLK6tr6RnmzsrW9s7tX3a91VJRIQtsk4pHs+VhRzgRta6Y57cWS4tDntOtPrnO/+0ilYpG419OYeiEeCRYwgrWRBtUaQS4TyA2xHvt+epc9GLFuN+wZ0DJxClKHAq1B9csdRiQJqdCEY6X6jh1rL8VSM8JpVnETRWNMJnhE+4YKHFLlpbPsGTo2yhAFkTRPaDRTf2+kOFRqGvpmMs+oFr1c/M/rJzq49FIm4kRTQeaHgoQjHaG8CDRkkhLNp4ZgIpnJisgYS0y0qatiSnAWv7xMOqcN57zh3J7Vm1dFHWU4hCM4AQcuoAk30II2EHiCZ3iFNyuzXqx362M+WrKKnQP4A+vzB4CElBs=</latexit>

c 2 Rn

<latexit sha1_base64="ZEpvvKr9kqw39zNXFSDVZOEqGcE=">AAACKHicbVBNSwMxFMz6WetX1aOXh0VoQcquiHpQFL14VLBaaEvJpqmGJtkleauWpT/Hi3/Fi4giXv0lpu0e1DoQmMy8RzITxlJY9P1Pb2JyanpmNjeXn19YXFourKxe2SgxjFdZJCNTC6nlUmheRYGS12LDqQolvw67pwP/+o4bKyJ9ib2YNxW90aIjGEUntQpHDeQPmHYoQh9KCg5Al7egAZmcSAkmugdDdXcwMJKz2yGocqtQ9Cv+EDBOgowUSYbzVuG10Y5YorhGJqm19cCPsZlSg4JJ3s83Estjyrr0htcd1VRx20yHQfuw6ZQ2dCLjjkYYqj83Uqqs7anQTSqKt/avNxD/8+oJdvabqdBxglyz0UMuPGAEg9agLQxnKHuOUGaE+yuwW2ooQ9dt3pUQ/I08Tq62K8FuJbjYKR6fZHXkyDrZICUSkD1yTM7IOakSRh7JM3kj796T9+J9eJ+j0Qkv21kjv+B9fQPTSKSb</latexit>

fat (m < n), full row rank (rank = m)
<latexit sha1_base64="ZEpvvKr9kqw39zNXFSDVZOEqGcE=">AAACKHicbVBNSwMxFMz6WetX1aOXh0VoQcquiHpQFL14VLBaaEvJpqmGJtkleauWpT/Hi3/Fi4giXv0lpu0e1DoQmMy8RzITxlJY9P1Pb2JyanpmNjeXn19YXFourKxe2SgxjFdZJCNTC6nlUmheRYGS12LDqQolvw67pwP/+o4bKyJ9ib2YNxW90aIjGEUntQpHDeQPmHYoQh9KCg5Al7egAZmcSAkmugdDdXcwMJKz2yGocqtQ9Cv+EDBOgowUSYbzVuG10Y5YorhGJqm19cCPsZlSg4JJ3s83Estjyrr0htcd1VRx20yHQfuw6ZQ2dCLjjkYYqj83Uqqs7anQTSqKt/avNxD/8+oJdvabqdBxglyz0UMuPGAEg9agLQxnKHuOUGaE+yuwW2ooQ9dt3pUQ/I08Tq62K8FuJbjYKR6fZHXkyDrZICUSkD1yTM7IOakSRh7JM3kj796T9+J9eJ+j0Qkv21kjv+B9fQPTSKSb</latexit>

fat (m < n), full row rank (rank = m)

2. Feasibility:

<latexit sha1_base64="dKpibvE5ZQwLRkNCmsascc0vyM0=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyURUTdC0Y3LFuwDmlgm00k7dDIJMxOhhuKvuHGhiFv/w51/47TNQlsPXDiccy/33hMknCntON9WYWl5ZXWtuF7a2Nza3rF395oqTiWhDRLzWLYDrChngjY005y2E0lxFHDaCoY3E7/1QKVisbjTo4T6Ee4LFjKCtZG69kEdXaH6vafjBCFPpYQgB3XtslNxpkCLxM1JGXLUuvaX14tJGlGhCcdKdVwn0X6GpWaE03HJSxVNMBniPu0YKnBElZ9Nrx+jY6P0UBhLU0Kjqfp7IsORUqMoMJ0R1gM1703E/7xOqsNLP2MiSTUVZLYoTDnSMZpEgXpMUqL5yBBMJDO3IjLAEhNtAiuZENz5lxdJ87Tinlfc+lm5ep3HUYRDOIITcOECqnALNWgAgUd4hld4s56sF+vd+pi1Fqx8Zh/+wPr8AZJnk18=</latexit>

Q = Q> � 0

<latexit sha1_base64="sIpVyP8t1SjBOfqdP1mhZCoR/WQ=">AAACCXicbZDLSgMxFIYz9VbrbdSlm2ARhEKZEVE3QtWNyxbsBdqxZNJMG5pJhiRTLEO3bnwVNy4UcesbuPNtTDuz0NYfAh//OYeT8/sRo0o7zreVW1peWV3Lrxc2Nre2d+zdvYYSscSkjgUTsuUjRRjlpK6pZqQVSYJCn5GmP7yZ1psjIhUV/E6PI+KFqM9pQDHSxura8OG+o0UEa7AEcYolOErhCl5Cp2sXnbIzE1wEN4MiyFTt2l+dnsBxSLjGDCnVdp1IewmSmmJGJoVOrEiE8BD1SdsgRyFRXjK7ZAKPjNODgZDmcQ1n7u+JBIVKjUPfdIZID9R8bWr+V2vHOrjwEsqjWBOO00VBzKAWcBoL7FFJsGZjAwhLav4K8QBJhLUJr2BCcOdPXoTGSdk9K7u102LlOosjDw7AITgGLjgHFXALqqAOMHgEz+AVvFlP1ov1bn2krTkrm9kHf2R9/gCmjJe+</latexit>

x>Q+ c> + v>A = 0
<latexit sha1_base64="IE0sV302gPwas5Laj0SAN6z4dmg=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgxbIrol6EqhePFewHbJeSTbNtaDZZklmxLP0ZXjwo4tVf481/Y9ruQVsfDDzem2FmXpgIbsB1v53C0vLK6lpxvbSxubW9U97daxqVasoaVAml2yExTHDJGsBBsHaiGYlDwVrh8Hbitx6ZNlzJBxglLIhJX/KIUwJW8q+f8AkO8RV2cbdccavuFHiReDmpoBz1bvmr01M0jZkEKogxvucmEGREA6eCjUud1LCE0CHpM99SSWJmgmx68hgfWaWHI6VtScBT9fdERmJjRnFoO2MCAzPvTcT/PD+F6DLIuExSYJLOFkWpwKDw5H/c45pRECNLCNXc3orpgGhCwaZUsiF48y8vkuZp1TuvevdnldpNHkcRHaBDdIw8dIFq6A7VUQNRpNAzekVvDjgvzrvzMWstOPnMPvoD5/MHOgCPQw==</latexit>

Ax� b = 0

Solution: 

<latexit sha1_base64="fktkf7e37s5ZsJjxRobER+EnYsg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxiv2ANpTNdtIu3WzC7kYoof/AiwdFvPqPvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3U791hMqzWP5aMYJ+hEdSB5yRo2VHq5Jr1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbphJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvkZl0lqULL5ojAVxMRk+jbpc4XMiLEllClubyVsSBVlxoZTsiF4iy8vk+ZZ1buoevfnldpNHkcRjuAYTsGDS6jBHdShAQxCeIZXeHNGzovz7nzMWwtOPnMIf+B8/gDkZozx</latexit>=
<latexit sha1_base64="CryOWUW+x489vOEM9RbtLKdcQMI="></latexit>

x = Q�1A>�AQ�1A>��1�
AQ�1c+ b

�
�Q�1c

<latexit sha1_base64="fktkf7e37s5ZsJjxRobER+EnYsg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxiv2ANpTNdtIu3WzC7kYoof/AiwdFvPqPvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3U791hMqzWP5aMYJ+hEdSB5yRo2VHq5Jr1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbphJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvkZl0lqULL5ojAVxMRk+jbpc4XMiLEllClubyVsSBVlxoZTsiF4iy8vk+ZZ1buoevfnldpNHkcRjuAYTsGDS6jBHdShAQxCeIZXeHNGzovz7nzMWwtOPnMIf+B8/gDkZozx</latexit>=
<latexit sha1_base64="J9MzGACTi9IkY1Yjyq1M+UG47L8=">AAACIXicbZDLSgMxFIYzXmu9jbp0EyxCRVpmRLTLVjcuW7AX6ExLJs20oZkLSUYoQ1/Fja/ixoUi3YkvY+ay0NYDgZ/vP4eT8zsho0Iaxpe2tr6xubVd2Cnu7u0fHOpHxx0RRByTNg5YwHsOEoRRn7QllYz0Qk6Q5zDSdab3id99IlzQwH+Us5DYHhr71KUYSYWGeq0CLYeOy43WIK6Y88bAkkGYoosUZCbMXAwvoZOZxaFeMqpGWnBVmLkogbyaQ31hjQIcecSXmCEh+qYRSjtGXFLMyLxoRYKECE/RmPSV9JFHhB2nF87huSIj6AZcPV/ClP6eiJEnxMxzVKeH5EQsewn8z+tH0q3ZMfXDSBIfZ4vciEEZwCQuOKKcYMlmSiDMqforxBPEEZYq1CQEc/nkVdG5qpo3VbN1Xarf5XEUwCk4A2VggltQBw+gCdoAg2fwCt7Bh/aivWmf2iJrXdPymRPwp7TvH9CmoDA=</latexit>

�
�
AQ�1A>��1�

AQ�1c+ b
�

<latexit sha1_base64="8yaoKCskarkczxuKjVJDmOoaVJQ=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuRiyhv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVn3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWrX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD6DGNAg==</latexit>x
<latexit sha1_base64="vep7J2D0YQO5avca6G/pRFJmv+M=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuplBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0P/NbY1Sax/LRTBL0IzqQPOSMGivVx71S2a24c5BV4uWkDDlqvdJXtx+zNEJpmKBadzw3MX5GleFM4LTYTTUmlI3oADuWShqh9rP5oVNybpU+CWNlSxoyV39PZDTSehIFtjOiZqiXvZn4n9dJTXjrZ1wmqUHJFovCVBATk9nXpM8VMiMmllCmuL2VsCFVlBmbTdGG4C2/vEqalxXvuuLVr8rVuzyOApzCGVyABzdQhQeoQQMYIDzDK7w5T86L8+58LFrXnHzmBP7A+fwB5SmNAA==</latexit>v

KKT Matrix

<latexit sha1_base64="t1lFdNckuB/wipW8khv+XOS/GBA=">AAACHHicbVDLSgMxFM3UVx1foy7dBIviqsyoqMtWNy5bsA/o1JJJb9vQTGZIMmIZ+iFu/BU3LhRx40Lwb0wfiLYeCJyccy/33hPEnCntul9WZmFxaXklu2qvrW9sbjnbO1UVJZJChUY8kvWAKOBMQEUzzaEeSyBhwKEW9K9Gfu0OpGKRuNGDGJoh6QrWYZRoI7WcEz+ALhNpEBIt2f0Q22V8iIu3vo5i7Pt20fxcbPsg2j81LSfn5t0x8DzxpiSHpii1nA+/HdEkBKEpJ0o1PDfWzZRIzSiHoe0nCmJC+6QLDUMFCUE10/FxQ3xglDbuRNI8ofFY/d2RklCpQRiYSrNfT816I/E/r5HozkUzZSJONAg6GdRJONYRHiWF20wC1XxgCKGSmV0x7RFJqDZ52iYEb/bkeVI9zntnea98mitcTuPIoj20j46Qh85RAV2jEqogih7QE3pBr9aj9Wy9We+T0ow17dlFf2B9fgMyg5+T</latexit>
Q A>

A 0

� <latexit sha1_base64="E3wzyZuRDwtZYSeLDANzWwaAZRo=">AAACEXicbVBNS8NAEN3Urxq/oh69LBahF0sioh6LXjxWsB/QhLLZTtulm03Y3Ygl9C948a948aCIV2/e/Ddu2yDa+mDg8d4MM/PChDOlXffLKiwtr6yuFdftjc2t7R1nd6+h4lRSqNOYx7IVEgWcCahrpjm0EgkkCjk0w+HVxG/egVQsFrd6lEAQkb5gPUaJNlLHKfsh9JnIwohoye7H2D7GFPs+DrHtg+j+GB2n5FbcKfAi8XJSQjlqHefT78Y0jUBoyolSbc9NdJARqRnlMLb9VEFC6JD0oW2oIBGoIJt+NMZHRuniXixNCY2n6u+JjERKjaLQdJr7Bmrem4j/ee1U9y6CjIkk1SDobFEv5VjHeBIP7jIJVPORIYRKZm7FdEAkodqEaJsQvPmXF0njpOKdVbyb01L1Mo+jiA7QISojD52jKrpGNVRHFD2gJ/SCXq1H69l6s95nrQUrn9lHf2B9fAPnR5xx</latexit>
�c
b

�<latexit sha1_base64="1+zHzXS7Sx9EWBlq/0wfDfvS9hE=">AAACDnicbVBNS8NAEN34WetX1KOXxVLwVBIR9Vj04rGC/YCmlM1m0i7dbMLuprSE/gIv/hUvHhTx6tmb/8ZtG1BbHww83pthZp6fcKa043xZK6tr6xubha3i9s7u3r59cNhQcSop1GnMY9nyiQLOBNQ10xxaiQQS+Rya/uBm6jeHIBWLxb0eJ9CJSE+wkFGijdS1y54PPSYyPyJastEEj7Dn4SH2QAQ/YtcuORVnBrxM3JyUUI5a1/70gpimEQhNOVGq7TqJ7mREakY5TIpeqiAhdEB60DZUkAhUJ5u9M8FlowQ4jKUpofFM/T2RkUipceSbTnNgXy16U/E/r53q8KqTMZGkGgSdLwpTjnWMp9nggEmgmo8NIVQycyumfSIJ1SbBognBXXx5mTTOKu5Fxb07L1Wv8zgK6BidoFPkoktURbeohuqIogf0hF7Qq/VoPVtv1vu8dcXKZ47QH1gf30AcnDs=</latexit>
x
v

�
<latexit sha1_base64="fktkf7e37s5ZsJjxRobER+EnYsg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxiv2ANpTNdtIu3WzC7kYoof/AiwdFvPqPvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3U791hMqzWP5aMYJ+hEdSB5yRo2VHq5Jr1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbphJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvkZl0lqULL5ojAVxMRk+jbpc4XMiLEllClubyVsSBVlxoZTsiF4iy8vk+ZZ1buoevfnldpNHkcRjuAYTsGDS6jBHdShAQxCeIZXeHNGzovz7nzMWwtOPnMIf+B8/gDkZozx</latexit>=

KKT System: 



KKT Matrix Properties

KKT Conditions:

<latexit sha1_base64="gtH1839nmlU7F3xavdaDDimdq2g=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Rj04jGCeUCyhNlJbzJkZnaZmRVDyEd48aCIV7/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vp37zEbXhiXqwoxRDSfuKx5xR66RmR3LVfSLdUtmv+DOQZRLkpAw5at3SV6eXsEyiskxQY9qBn9pwTLXlTOCk2MkMppQNaR/bjioq0YTj2bkTcuqUHokT7UpZMlN/T4ypNGYkI9cpqR2YRW8q/ue1Mxtfh2Ou0syiYvNFcSaITcj0d9LjGpkVI0co09zdStiAasqsS6joQggWX14mjfNKcFkJ7i/K1Zs8jgIcwwmcQQBXUIU7qEEdGAzhGV7hzUu9F+/d+5i3rnj5zBH8gff5AwVbj10=</latexit>

min
x

<latexit sha1_base64="hiAM+Y1yn6GndRp3jlwPCp5xocE=">AAACDHicbVDLSgMxFM3UV62vqks3wSIIQpkpoi6Lbly2YB/QjiWTZtrQzGRI7kjLMB/gxl9x40IRt36AO//GtJ2Fth4InJxzLsk9XiS4Btv+tnIrq2vrG/nNwtb2zu5ecf+gqWWsKGtQKaRqe0QzwUPWAA6CtSPFSOAJ1vJGN1O/9cCU5jK8g0nE3IAMQu5zSsBIvWKpC74iNHHSpJLi8X0XZITreIzPMJ1fxtik7LI9A14mTkZKKEOtV/zq9iWNAxYCFUTrjmNH4CZEAaeCpYVurFlE6IgMWMfQkARMu8lsmRSfGKWPfanMCQHP1N8TCQm0ngSeSQYEhnrRm4r/eZ0Y/Cs34WEUAwvp/CE/FhgknjaD+1wxCmJiCKGKm79iOiSmHDD9FUwJzuLKy6RZKTsXZad+XqpeZ3Xk0RE6RqfIQZeoim5RDTUQRY/oGb2iN+vJerHerY95NGdlM4foD6zPH6Dzmg8=</latexit>

1
2x

>Qx+ c>x

<latexit sha1_base64="P2Eyv+FRuDhEdD4G+E1xMfPNBl4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgKSQi6rHoxWMFWwttKJvtpl262Q27E7GE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36PvfTmlldW19o7xZ2dre2d2r7h+0jMo0ZU2qhNLtiBgmuGRN5ChYO9WMJJFgD9HoZuo/PDJtuJL3OE5ZmJCB5DGnBK3U6SJ7wtx46E161Zrv+TO4yyQoSA0KNHrVr25f0SxhEqkgxnQCP8UwJxo5FWxS6WaGpYSOyIB1LJUkYSbMZydP3BOr9N1YaVsS3Zn6eyIniTHjJLKdCcGhWfSm4n9eJ8P4Ksy5TDNkks4XxZlwUbnT/90+14yiGFtCqOb2VpcOiSYUbUoVG0Kw+PIyaZ15wYUX3J3X6tdFHGU4gmM4hQAuoQ630IAmUFDwDK/w5qDz4rw7H/PWklPMHMIfOJ8/ViKRSg==</latexit>

s.t.
<latexit sha1_base64="HBmyogdb/IkkECO6xDeRsHLqOB4=">AAAB7XicbVBNSwMxEJ2tX7V+rXr0EiyCp7Irol6EqhePFewHtEvJptk2NpssSVYsS/+DFw+KePX/ePPfmLZ70NYHA4/3ZpiZFyacaeN5305haXllda24XtrY3NrecXf3GlqmitA6kVyqVog15UzQumGG01aiKI5DTpvh8GbiNx+p0kyKezNKaBDjvmARI9hYqXH1hC5R2HXLXsWbAi0SPydlyFHrul+dniRpTIUhHGvd9r3EBBlWhhFOx6VOqmmCyRD3adtSgWOqg2x67RgdWaWHIqlsCYOm6u+JDMdaj+LQdsbYDPS8NxH/89qpiS6CjIkkNVSQ2aIo5chINHkd9ZiixPCRJZgoZm9FZIAVJsYGVLIh+PMvL5LGScU/q/h3p+XqdR5HEQ7gEI7Bh3Oowi3UoA4EHuAZXuHNkc6L8+58zFoLTj6zD3/gfP4AWYWOVA==</latexit>

Ax = b

1. Stationarity:

<latexit sha1_base64="LnJrgeVbmnCBH78SzyI2w8L0NEY="></latexit>

L(x, v) = 1
2x

>Qx+ c>x+ v>
�
Ax� b

�
Lagrangian:

Primal Variables: 

Dual Variables: 

<latexit sha1_base64="v8dC06wjwKjPioExaKBN1kFzl04=">AAAB+3icbVDLSsNAFL3xWeur1qWbwSK4KomIuiy6cVnFPqCJZTKdtEMnkzAzkZaQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98zxY86Utu1va2V1bX1js7RV3t7Z3duvHFTbKkokoS0S8Uh2fawoZ4K2NNOcdmNJcehz2vHHN7nfeaJSsUg86GlMvRAPBQsYwdpI/Up1glwmkBtiPfL99D57NGLNrtszoGXiFKQGBZr9ypc7iEgSUqEJx0r1HDvWXoqlZoTTrOwmisaYjPGQ9gwVOKTKS2fZM3RilAEKImme0Gim/t5IcajUNPTNZJ5RLXq5+J/XS3Rw5aVMxImmgswPBQlHOkJ5EWjAJCWaTw3BRDKTFZERlphoU1fZlOAsfnmZtM/qzkXduTuvNa6LOkpwBMdwCg5cQgNuoQktIDCBZ3iFNyuzXqx362M+umIVO4fwB9bnD6G9lDA=</latexit>

x 2 Rn

<latexit sha1_base64="N565mjeeRF5nQe4xwLl6WRDxmWo=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSK4KomIuiy6cVnFPqCJZTKdtkMnkzAzKZaQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98wJYs6Udpxva2V1bX1js7RV3t7Z3du3DyotFSWS0CaJeCQ7AVaUM0GbmmlOO7GkOAw4bQfjm9xvT6hULBIPehpTP8RDwQaMYG2knl2ZII8J5IVYj4Igvc8ew55ddWrODGiZuAWpQoFGz/7y+hFJQio04VipruvE2k+x1IxwmpW9RNEYkzEe0q6hAodU+ekse4ZOjNJHg0iaJzSaqb83UhwqNQ0DM5lnVIteLv7ndRM9uPJTJuJEU0HmhwYJRzpCeRGozyQlmk8NwUQykxWREZaYaFNX2ZTgLn55mbTOau5Fzb07r9avizpKcATHcAouXEIdbqEBTSDwBM/wCm9WZr1Y79bHfHTFKnYO4Q+szx+dD5Qt</latexit>

v 2 Rm <latexit sha1_base64="na1UbqqaLI6dxt+O+TEFgIvYlA0=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiQi6rLqxmUV+4Amlsl00g6dmYSZiVBCVm78FTcuFHHrN7jzb5y0WWjrgQuHc+7l3nuCmFGlHefbKi0sLi2vlFcra+sbm1v29k5LRYnEpIkjFslOgBRhVJCmppqRTiwJ4gEj7WB0lfvtByIVjcSdHsfE52ggaEgx0kbq2fsX0KMCehzpYRCkt9l9yqGnKScKiqxnV52aMwGcJ25BqqBAo2d/ef0IJ5wIjRlSqus6sfZTJDXFjGQVL1EkRniEBqRrqEBmj59O3sjgoVH6MIykKaHhRP09kSKu1JgHpjM/V816ufif1010eO6nVMSJJgJPF4UJgzqCeSawTyXBmo0NQVhScyvEQyQR1ia5ignBnX15nrSOa+5pzb05qdYvizjKYA8cgCPggjNQB9egAZoAg0fwDF7Bm/VkvVjv1se0tWQVM7vgD6zPH4XOmIo=</latexit>

A 2 Rm⇥n
<latexit sha1_base64="ENVwcy567O2unr7DzQjujFmbe/Q=">AAAB/HicbVDLSgMxFM3UV62v0S7dBIvgqsyIqMuiG5dV7AM6Y0nStA1NMkOSEYah/oobF4q49UPc+Tdm2llo64HA4Zx7uScHx5xp43nfTmlldW19o7xZ2dre2d1z9w/aOkoUoS0S8Uh1MdKUM0lbhhlOu7GiSGBOO3hynfudR6o0i+S9SWMaCjSSbMgIMlbqu1UMAyZhIJAZY5zdTR8E7Ls1r+7NAJeJX5AaKNDsu1/BICKJoNIQjrTu+V5swgwpwwin00qQaBojMkEj2rNUIkF1mM3CT+GxVQZwGCn7pIEz9fdGhoTWqcB2Mg+pF71c/M/rJWZ4GWZMxomhkswPDRMOTQTzJuCAKUoMTy1BRDGbFZIxUogY21fFluAvfnmZtE/r/nndvz2rNa6KOsrgEByBE+CDC9AAN6AJWoCAFDyDV/DmPDkvzrvzMR8tOcVOFfyB8/kD2cSUQw==</latexit>

b 2 Rm

<latexit sha1_base64="C7wHNANVsBMGs5Y5UG7p7e34+Vc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiQi6rLoxmUr9gFNLJPptB06mYSZG6GErNz4K25cKOLWb3Dn3zhpu9DWAwNnzrmXe+8JYsE1OM63VVhaXlldK66XNja3tnfs3b2mjhJFWYNGIlLtgGgmuGQN4CBYO1aMhIFgrWB0nfutB6Y0j+QdjGPmh2QgeZ9TAkbq2od17HGJvZDAMAjS2+w+NT/gIdNYZl277FScCfAicWekjGaode0vrxfRJGQSqCBad1wnBj8lCjgVLCt5iWYxoSMyYB1DJTFz/HRyRoaPjdLD/UiZJwFP1N8dKQm1HoeBqczX1fNeLv7ndRLoX/opl3ECTNLpoH4iMEQ4zwT3uGIUxNgQQhU3u2I6JIpQMMmVTAju/MmLpHlacc8rbv2sXL2axVFEB+gInSAXXaAqukE11EAUPaJn9IrerCfrxXq3PqalBWvWs4/+wPr8AaFcmJs=</latexit>

Q 2 Rn⇥n
<latexit sha1_base64="oQLAceS2jIvK8dETIi/VLPmsZx8=">AAAB+3icbVDLSsNAFL2pr1pftS7dDBbBVUlE1GXRjcsq9gFNLJPppB06mYSZiVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DPHjzlT2ra/rdLK6tr6RnmzsrW9s7tX3a91VJRIQtsk4pHs+VhRzgRta6Y57cWS4tDntOtPrnO/+0ilYpG419OYeiEeCRYwgrWRBtUaQS4TyA2xHvt+epc9GLFuN+wZ0DJxClKHAq1B9csdRiQJqdCEY6X6jh1rL8VSM8JpVnETRWNMJnhE+4YKHFLlpbPsGTo2yhAFkTRPaDRTf2+kOFRqGvpmMs+oFr1c/M/rJzq49FIm4kRTQeaHgoQjHaG8CDRkkhLNp4ZgIpnJisgYS0y0qatiSnAWv7xMOqcN57zh3J7Vm1dFHWU4hCM4AQcuoAk30II2EHiCZ3iFNyuzXqx362M+WrKKnQP4A+vzB4CElBs=</latexit>

c 2 Rn

<latexit sha1_base64="ZEpvvKr9kqw39zNXFSDVZOEqGcE=">AAACKHicbVBNSwMxFMz6WetX1aOXh0VoQcquiHpQFL14VLBaaEvJpqmGJtkleauWpT/Hi3/Fi4giXv0lpu0e1DoQmMy8RzITxlJY9P1Pb2JyanpmNjeXn19YXFourKxe2SgxjFdZJCNTC6nlUmheRYGS12LDqQolvw67pwP/+o4bKyJ9ib2YNxW90aIjGEUntQpHDeQPmHYoQh9KCg5Al7egAZmcSAkmugdDdXcwMJKz2yGocqtQ9Cv+EDBOgowUSYbzVuG10Y5YorhGJqm19cCPsZlSg4JJ3s83Estjyrr0htcd1VRx20yHQfuw6ZQ2dCLjjkYYqj83Uqqs7anQTSqKt/avNxD/8+oJdvabqdBxglyz0UMuPGAEg9agLQxnKHuOUGaE+yuwW2ooQ9dt3pUQ/I08Tq62K8FuJbjYKR6fZHXkyDrZICUSkD1yTM7IOakSRh7JM3kj796T9+J9eJ+j0Qkv21kjv+B9fQPTSKSb</latexit>

fat (m < n), full row rank (rank = m)
<latexit sha1_base64="ZEpvvKr9kqw39zNXFSDVZOEqGcE=">AAACKHicbVBNSwMxFMz6WetX1aOXh0VoQcquiHpQFL14VLBaaEvJpqmGJtkleauWpT/Hi3/Fi4giXv0lpu0e1DoQmMy8RzITxlJY9P1Pb2JyanpmNjeXn19YXFourKxe2SgxjFdZJCNTC6nlUmheRYGS12LDqQolvw67pwP/+o4bKyJ9ib2YNxW90aIjGEUntQpHDeQPmHYoQh9KCg5Al7egAZmcSAkmugdDdXcwMJKz2yGocqtQ9Cv+EDBOgowUSYbzVuG10Y5YorhGJqm19cCPsZlSg4JJ3s83Estjyrr0htcd1VRx20yHQfuw6ZQ2dCLjjkYYqj83Uqqs7anQTSqKt/avNxD/8+oJdvabqdBxglyz0UMuPGAEg9agLQxnKHuOUGaE+yuwW2ooQ9dt3pUQ/I08Tq62K8FuJbjYKR6fZHXkyDrZICUSkD1yTM7IOakSRh7JM3kj796T9+J9eJ+j0Qkv21kjv+B9fQPTSKSb</latexit>

fat (m < n), full row rank (rank = m)

2. Feasibility:

<latexit sha1_base64="dKpibvE5ZQwLRkNCmsascc0vyM0=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyURUTdC0Y3LFuwDmlgm00k7dDIJMxOhhuKvuHGhiFv/w51/47TNQlsPXDiccy/33hMknCntON9WYWl5ZXWtuF7a2Nza3rF395oqTiWhDRLzWLYDrChngjY005y2E0lxFHDaCoY3E7/1QKVisbjTo4T6Ee4LFjKCtZG69kEdXaH6vafjBCFPpYQgB3XtslNxpkCLxM1JGXLUuvaX14tJGlGhCcdKdVwn0X6GpWaE03HJSxVNMBniPu0YKnBElZ9Nrx+jY6P0UBhLU0Kjqfp7IsORUqMoMJ0R1gM1703E/7xOqsNLP2MiSTUVZLYoTDnSMZpEgXpMUqL5yBBMJDO3IjLAEhNtAiuZENz5lxdJ87Tinlfc+lm5ep3HUYRDOIITcOECqnALNWgAgUd4hld4s56sF+vd+pi1Fqx8Zh/+wPr8AZJnk18=</latexit>

Q = Q> � 0

<latexit sha1_base64="sIpVyP8t1SjBOfqdP1mhZCoR/WQ=">AAACCXicbZDLSgMxFIYz9VbrbdSlm2ARhEKZEVE3QtWNyxbsBdqxZNJMG5pJhiRTLEO3bnwVNy4UcesbuPNtTDuz0NYfAh//OYeT8/sRo0o7zreVW1peWV3Lrxc2Nre2d+zdvYYSscSkjgUTsuUjRRjlpK6pZqQVSYJCn5GmP7yZ1psjIhUV/E6PI+KFqM9pQDHSxura8OG+o0UEa7AEcYolOErhCl5Cp2sXnbIzE1wEN4MiyFTt2l+dnsBxSLjGDCnVdp1IewmSmmJGJoVOrEiE8BD1SdsgRyFRXjK7ZAKPjNODgZDmcQ1n7u+JBIVKjUPfdIZID9R8bWr+V2vHOrjwEsqjWBOO00VBzKAWcBoL7FFJsGZjAwhLav4K8QBJhLUJr2BCcOdPXoTGSdk9K7u102LlOosjDw7AITgGLjgHFXALqqAOMHgEz+AVvFlP1ov1bn2krTkrm9kHf2R9/gCmjJe+</latexit>

x>Q+ c> + v>A = 0
<latexit sha1_base64="IE0sV302gPwas5Laj0SAN6z4dmg=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgxbIrol6EqhePFewHbJeSTbNtaDZZklmxLP0ZXjwo4tVf481/Y9ruQVsfDDzem2FmXpgIbsB1v53C0vLK6lpxvbSxubW9U97daxqVasoaVAml2yExTHDJGsBBsHaiGYlDwVrh8Hbitx6ZNlzJBxglLIhJX/KIUwJW8q+f8AkO8RV2cbdccavuFHiReDmpoBz1bvmr01M0jZkEKogxvucmEGREA6eCjUud1LCE0CHpM99SSWJmgmx68hgfWaWHI6VtScBT9fdERmJjRnFoO2MCAzPvTcT/PD+F6DLIuExSYJLOFkWpwKDw5H/c45pRECNLCNXc3orpgGhCwaZUsiF48y8vkuZp1TuvevdnldpNHkcRHaBDdIw8dIFq6A7VUQNRpNAzekVvDjgvzrvzMWstOPnMPvoD5/MHOgCPQw==</latexit>

Ax� b = 0

<latexit sha1_base64="t1lFdNckuB/wipW8khv+XOS/GBA=">AAACHHicbVDLSgMxFM3UVx1foy7dBIviqsyoqMtWNy5bsA/o1JJJb9vQTGZIMmIZ+iFu/BU3LhRx40Lwb0wfiLYeCJyccy/33hPEnCntul9WZmFxaXklu2qvrW9sbjnbO1UVJZJChUY8kvWAKOBMQEUzzaEeSyBhwKEW9K9Gfu0OpGKRuNGDGJoh6QrWYZRoI7WcEz+ALhNpEBIt2f0Q22V8iIu3vo5i7Pt20fxcbPsg2j81LSfn5t0x8DzxpiSHpii1nA+/HdEkBKEpJ0o1PDfWzZRIzSiHoe0nCmJC+6QLDUMFCUE10/FxQ3xglDbuRNI8ofFY/d2RklCpQRiYSrNfT816I/E/r5HozkUzZSJONAg6GdRJONYRHiWF20wC1XxgCKGSmV0x7RFJqDZ52iYEb/bkeVI9zntnea98mitcTuPIoj20j46Qh85RAV2jEqogih7QE3pBr9aj9Wy9We+T0ow17dlFf2B9fgMyg5+T</latexit>
Q A>

A 0

� <latexit sha1_base64="E3wzyZuRDwtZYSeLDANzWwaAZRo=">AAACEXicbVBNS8NAEN3Urxq/oh69LBahF0sioh6LXjxWsB/QhLLZTtulm03Y3Ygl9C948a948aCIV2/e/Ddu2yDa+mDg8d4MM/PChDOlXffLKiwtr6yuFdftjc2t7R1nd6+h4lRSqNOYx7IVEgWcCahrpjm0EgkkCjk0w+HVxG/egVQsFrd6lEAQkb5gPUaJNlLHKfsh9JnIwohoye7H2D7GFPs+DrHtg+j+GB2n5FbcKfAi8XJSQjlqHefT78Y0jUBoyolSbc9NdJARqRnlMLb9VEFC6JD0oW2oIBGoIJt+NMZHRuniXixNCY2n6u+JjERKjaLQdJr7Bmrem4j/ee1U9y6CjIkk1SDobFEv5VjHeBIP7jIJVPORIYRKZm7FdEAkodqEaJsQvPmXF0njpOKdVbyb01L1Mo+jiA7QISojD52jKrpGNVRHFD2gJ/SCXq1H69l6s95nrQUrn9lHf2B9fAPnR5xx</latexit>
�c
b

�<latexit sha1_base64="1+zHzXS7Sx9EWBlq/0wfDfvS9hE=">AAACDnicbVBNS8NAEN34WetX1KOXxVLwVBIR9Vj04rGC/YCmlM1m0i7dbMLuprSE/gIv/hUvHhTx6tmb/8ZtG1BbHww83pthZp6fcKa043xZK6tr6xubha3i9s7u3r59cNhQcSop1GnMY9nyiQLOBNQ10xxaiQQS+Rya/uBm6jeHIBWLxb0eJ9CJSE+wkFGijdS1y54PPSYyPyJastEEj7Dn4SH2QAQ/YtcuORVnBrxM3JyUUI5a1/70gpimEQhNOVGq7TqJ7mREakY5TIpeqiAhdEB60DZUkAhUJ5u9M8FlowQ4jKUpofFM/T2RkUipceSbTnNgXy16U/E/r53q8KqTMZGkGgSdLwpTjnWMp9nggEmgmo8NIVQycyumfSIJ1SbBognBXXx5mTTOKu5Fxb07L1Wv8zgK6BidoFPkoktURbeohuqIogf0hF7Qq/VoPVtv1vu8dcXKZ47QH1gf30AcnDs=</latexit>
x
v

�
<latexit sha1_base64="fktkf7e37s5ZsJjxRobER+EnYsg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxiv2ANpTNdtIu3WzC7kYoof/AiwdFvPqPvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3U791hMqzWP5aMYJ+hEdSB5yRo2VHq5Jr1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbphJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvkZl0lqULL5ojAVxMRk+jbpc4XMiLEllClubyVsSBVlxoZTsiF4iy8vk+ZZ1buoevfnldpNHkcRjuAYTsGDS6jBHdShAQxCeIZXeHNGzovz7nzMWwtOPnMIf+B8/gDkZozx</latexit>=

Matrix Properties: 

<latexit sha1_base64="t1lFdNckuB/wipW8khv+XOS/GBA=">AAACHHicbVDLSgMxFM3UVx1foy7dBIviqsyoqMtWNy5bsA/o1JJJb9vQTGZIMmIZ+iFu/BU3LhRx40Lwb0wfiLYeCJyccy/33hPEnCntul9WZmFxaXklu2qvrW9sbjnbO1UVJZJChUY8kvWAKOBMQEUzzaEeSyBhwKEW9K9Gfu0OpGKRuNGDGJoh6QrWYZRoI7WcEz+ALhNpEBIt2f0Q22V8iIu3vo5i7Pt20fxcbPsg2j81LSfn5t0x8DzxpiSHpii1nA+/HdEkBKEpJ0o1PDfWzZRIzSiHoe0nCmJC+6QLDUMFCUE10/FxQ3xglDbuRNI8ofFY/d2RklCpQRiYSrNfT816I/E/r5HozkUzZSJONAg6GdRJONYRHiWF20wC1XxgCKGSmV0x7RFJqDZ52iYEb/bkeVI9zntnea98mitcTuPIoj20j46Qh85RAV2jEqogih7QE3pBr9aj9Wy9We+T0ow17dlFf2B9fgMyg5+T</latexit>
Q A>

A 0

�
<latexit sha1_base64="+kj2Ja5CPA/mmXIC+DepgS02YwM=">AAAB63icbVBNS8NAEJ3Ur1q/oh69LBbBU0lE1ItQ9OJFqGA/oA1ls920S3c3YXcjlNC/4MWDIl79Q978N27aHLT1wcDjvRlm5oUJZ9p43rdTWlldW98ob1a2tnd299z9g5aOU0Vok8Q8Vp0Qa8qZpE3DDKedRFEsQk7b4fg299tPVGkWy0czSWgg8FCyiBFscukeXaO+W/Vq3gxomfgFqUKBRt/96g1ikgoqDeFY667vJSbIsDKMcDqt9FJNE0zGeEi7lkosqA6y2a1TdGKVAYpiZUsaNFN/T2RYaD0Roe0U2Iz0opeL/3nd1ERXQcZkkhoqyXxRlHJkYpQ/jgZMUWL4xBJMFLO3IjLCChNj46nYEPzFl5dJ66zmX9T8h/Nq/aaIowxHcAyn4MMl1OEOGtAEAiN4hld4c4Tz4rw7H/PWklPMHMIfOJ8/1J6Ncg==</latexit>

M =

<latexit sha1_base64="1H1fM70yHzvhbav/lAZKD50FK6E=">AAACEHicbVDJSgNBEO2JW4xb1KOXxiBGxDAjol6EoBcvQgSzQCaEnk7FNOlZ7K4Rw5BP8OKvePGgiFeP3vwbO8tBEx8UvH6viq56XiSFRtv+tlIzs3PzC+nFzNLyyupadn2josNYcSjzUIaq5jENUgRQRoESapEC5nsSql73YuBX70FpEQY32Iug4bPbQLQFZ2ikZnbXRXjAREfA+/mrPXpGXdUJm/vU1Xc8jkav5KDfzObsgj0EnSbOmOTIGKVm9stthTz2IUAumdZ1x46wkTCFgkvoZ9xYQ8R4l91C3dCA+aAbyfCgPt0xSou2Q2UqQDpUf08kzNe653um02fY0ZPeQPzPq8fYPm0kIohihICPPmrHkmJIB+nQllDAUfYMYVwJsyvlHaYYR5NhxoTgTJ48TSqHBee44Fwf5Yrn4zjSZItskzxxyAkpkktSImXCySN5Jq/kzXqyXqx362PUmrLGM5vkD6zPH3CZnDY=</latexit>

spec(M) = ⇢+ t ⇢�
<latexit sha1_base64="M7iOA0CKO2zlnb46pmP2zLCZHrE=">AAACG3icbVBLSwMxGMzWV62vVY9egkUQLGW3iHoRil48VrAP6C5LNpu2odlkSbJCWfo/vPhXvHhQxJPgwX9j2i6irQOBYWa+JN+ECaNKO86XVVhaXlldK66XNja3tnfs3b2WEqnEpIkFE7ITIkUY5aSpqWakk0iC4pCRdji8nvjteyIVFfxOjxLix6jPaY9ipI0U2DVPDkRwAi+hF9K+l0GPmeEIBW4FepHQqvKj8FlkHNhlp+pMAReJm5MyyNEI7A9zE05jwjVmSKmu6yTaz5DUFDMyLnmpIgnCQ9QnXUM5ionys+luY3hklAj2hDSHazhVf09kKFZqFIcmGSM9UPPeRPzP66a6d+FnlCepJhzPHuqlDGoBJ0XBiEqCNRsZgrCk5q8QD5BEWJs6S6YEd37lRdKqVd2zqnt7Wq5f5XUUwQE4BMfABeegDm5AAzQBBg/gCbyAV+vRerberPdZtGDlM/vgD6zPb4VJn+I=</latexit>

⇢+ =
�
�1, . . . ,�n

 
<latexit sha1_base64="8xPT1njP+ft7AUoLCfGCs9LfpYg=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKeyKqCcJevEYwZhAsoTZyWwyZB7LzKwQlvyCFw+KePWHvPk3ziZ70MSChqKqm+6uKOHMWN//9korq2vrG+XNytb2zu5edf/g0ahUE9oiiivdibChnEnassxy2kk0xSLitB2Nb3O//US1YUo+2ElCQ4GHksWMYJtL18hH/WrNr/szoGUSFKQGBZr96ldvoEgqqLSEY2O6gZ/YMMPaMsLptNJLDU0wGeMh7ToqsaAmzGa3TtGJUwYoVtqVtGim/p7IsDBmIiLXKbAdmUUvF//zuqmNr8KMySS1VJL5ojjlyCqUP44GTFNi+cQRTDRztyIywhoT6+KpuBCCxZeXyeNZPbioB/fntcZNEUcZjuAYTiGAS2jAHTShBQRG8Ayv8OYJ78V79z7mrSWvmDmEP/A+fwCp9I1W</latexit>

> 0
<latexit sha1_base64="EseaDtTFQvpsJXEdS43/SD5y6gg=">AAACKHicbVDNS8MwHE3n15xfVY9egkMQnKMVUQ+KQy8eJ7gPWEtJ02wLS9OSpMIo/XO8+K94EVFkV/8Ss62Hufkg8Hjv/ZL8nh8zKpVljYzC0vLK6lpxvbSxubW9Y+7uNWWUCEwaOGKRaPtIEkY5aSiqGGnHgqDQZ6TlD+7HfuuZCEkj/qSGMXFD1OO0SzFSWvLMW0f0I+8U3kDHpz0nhQ7TwwHyUn5iZxXoBJGSlVk1zKbRDF5DaHlm2apaE8BFYuekDHLUPfNDX4mTkHCFGZKyY1uxclMkFMWMZCUnkSRGeIB6pKMpRyGRbjpZNINHWglgNxL6cAUn6uxEikIph6GvkyFSfTnvjcX/vE6iulduSnmcKMLx9KFuwqCK4Lg1GFBBsGJDTRAWVP8V4j4SCCvdbUmXYM+vvEiaZ1X7omo/npdrd3kdRXAADsExsMElqIEHUAcNgMELeAOf4Mt4Nd6Nb2M0jRaMfGYf/IHx8wtlDKRT</latexit>

⇢� =
�
�n+1, . . . ,�n+m

 
< 0

<latexit sha1_base64="YrKYvEYSuABSWBlnsmVpHTY/yo0=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRZBEMquiHoRil48VrAf0F1KNs22odlkSbJC2fZvePGgiFf/jDf/jWm7B219MPB4b4aZeWHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+QVPLVBHaIJJL1Q6xppwJ2jDMcNpOFMVxyGkrHN5N/dYTVZpJ8WhGCQ1i3BcsYgQbK/ljXw1k92yMbpDolitu1Z0BLRMvJxXIUe+Wv/yeJGlMhSEca93x3MQEGVaGEU4nJT/VNMFkiPu0Y6nAMdVBNrt5gk6s0kORVLaEQTP190SGY61HcWg7Y2wGetGbiv95ndRE10HGRJIaKsh8UZRyZCSaBoB6TFFi+MgSTBSztyIywAoTY2Mq2RC8xZeXSfO86l1WvYeLSu02j6MIR3AMp+DBFdTgHurQAAIJPMMrvDmp8+K8Ox/z1oKTzxzCHzifPw19kQo=</latexit>

|⇢+| = n
<latexit sha1_base64="a2bmpRzIvy+WgpGwDO2xmjCaPYo=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK9gP6C4lm2bb0GyyJFmhbPs3vHhQxKt/xpv/xrTdg7Y+GHi8N8PMvDDhTBvX/XYKK6tr6xvFzdLW9s7uXnn/oKllqghtEMmlaodYU84EbRhmOG0niuI45LQVDu+mfuuJKs2keDSjhAYx7gsWMYKNlfyxrwayezZGNyjulitu1Z0BLRMvJxXIUe+Wv/yeJGlMhSEca93x3MQEGVaGEU4nJT/VNMFkiPu0Y6nAMdVBNrt5gk6s0kORVLaEQTP190SGY61HcWg7Y2wGetGbiv95ndRE10HGRJIaKsh8UZRyZCSaBoB6TFFi+MgSTBSztyIywAoTY2Mq2RC8xZeXSfO86l1WvYeLSu02j6MIR3AMp+DBFdTgHurQAAIJPMMrvDmp8+K8Ox/z1oKTzxzCHzifPw8LkQs=</latexit>

|⇢�| = m

Cardinality 

Positive: 

Negative: 
<latexit sha1_base64="+kj2Ja5CPA/mmXIC+DepgS02YwM=">AAAB63icbVBNS8NAEJ3Ur1q/oh69LBbBU0lE1ItQ9OJFqGA/oA1ls920S3c3YXcjlNC/4MWDIl79Q978N27aHLT1wcDjvRlm5oUJZ9p43rdTWlldW98ob1a2tnd299z9g5aOU0Vok8Q8Vp0Qa8qZpE3DDKedRFEsQk7b4fg299tPVGkWy0czSWgg8FCyiBFscukeXaO+W/Vq3gxomfgFqUKBRt/96g1ikgoqDeFY667vJSbIsDKMcDqt9FJNE0zGeEi7lkosqA6y2a1TdGKVAYpiZUsaNFN/T2RYaD0Roe0U2Iz0opeL/3nd1ERXQcZkkhoqyXxRlHJkYpQ/jgZMUWL4xBJMFLO3IjLCChNj46nYEPzFl5dJ66zmX9T8h/Nq/aaIowxHcAyn4MMl1OEOGtAEAiN4hld4c4Tz4rw7H/PWklPMHMIfOJ8/1J6Ncg==</latexit>

M =
<latexit sha1_base64="xL/9FeYopXZ5WI64lh4jxxflJvY=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDabSbt0swm7E7XU/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSAXX6LrfVmFldW19o7hZ2tre2d2zy/tNnWSKQYMlIlHtgGoQXEIDOQpopwpoHAhoBcPrqd+6B6V5Iu9wlIIf077kEWcUjdSzy12ERxxzGULEJUeY9OyKW3VncJaJl5MKyVHv2V/dMGFZDBKZoFp3PDdFf0wVciZgUupmGlLKhrQPHUMljUH749npE+fYKKETJcqURGem/p4Y01jrURyYzpjiQC96U/E/r5NhdOmbv9IMQbL5oigTDibONAcn5AoYipEhlClubnXYgCrK0KRVMiF4iy8vk+Zp1TuverdnldpVHkeRHJIjckI8ckFq5IbUSYMw8kCeySt5s56sF+vd+pi3Fqx85oD8gfX5AySVlJM=</latexit>

indefinite

KKT System: 

KKT Matrix



KKT Conditions:

<latexit sha1_base64="gtH1839nmlU7F3xavdaDDimdq2g=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Rj04jGCeUCyhNlJbzJkZnaZmRVDyEd48aCIV7/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vp37zEbXhiXqwoxRDSfuKx5xR66RmR3LVfSLdUtmv+DOQZRLkpAw5at3SV6eXsEyiskxQY9qBn9pwTLXlTOCk2MkMppQNaR/bjioq0YTj2bkTcuqUHokT7UpZMlN/T4ypNGYkI9cpqR2YRW8q/ue1Mxtfh2Ou0syiYvNFcSaITcj0d9LjGpkVI0co09zdStiAasqsS6joQggWX14mjfNKcFkJ7i/K1Zs8jgIcwwmcQQBXUIU7qEEdGAzhGV7hzUu9F+/d+5i3rnj5zBH8gff5AwVbj10=</latexit>

min
x

<latexit sha1_base64="P2Eyv+FRuDhEdD4G+E1xMfPNBl4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgKSQi6rHoxWMFWwttKJvtpl262Q27E7GE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36PvfTmlldW19o7xZ2dre2d2r7h+0jMo0ZU2qhNLtiBgmuGRN5ChYO9WMJJFgD9HoZuo/PDJtuJL3OE5ZmJCB5DGnBK3U6SJ7wtx46E161Zrv+TO4yyQoSA0KNHrVr25f0SxhEqkgxnQCP8UwJxo5FWxS6WaGpYSOyIB1LJUkYSbMZydP3BOr9N1YaVsS3Zn6eyIniTHjJLKdCcGhWfSm4n9eJ8P4Ksy5TDNkks4XxZlwUbnT/90+14yiGFtCqOb2VpcOiSYUbUoVG0Kw+PIyaZ15wYUX3J3X6tdFHGU4gmM4hQAuoQ630IAmUFDwDK/w5qDz4rw7H/PWklPMHMIfOJ8/ViKRSg==</latexit>

s.t.

1. Stationarity:

Lagrangian:

Primal: 

Dual: 

2. Feasibility:

<latexit sha1_base64="fktkf7e37s5ZsJjxRobER+EnYsg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxiv2ANpTNdtIu3WzC7kYoof/AiwdFvPqPvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3U791hMqzWP5aMYJ+hEdSB5yRo2VHq5Jr1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbphJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvkZl0lqULL5ojAVxMRk+jbpc4XMiLEllClubyVsSBVlxoZTsiF4iy8vk+ZZ1buoevfnldpNHkcRjuAYTsGDS6jBHdShAQxCeIZXeHNGzovz7nzMWwtOPnMIf+B8/gDkZozx</latexit>=

Conditioning: 

<latexit sha1_base64="wvOP5I9rhkUIhk0XPXhGkuO2GIY=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1hEVyURUTdC0Y3LKvYBTSyT6aQdOjMJM5NCCcWNv+LGhSJu/Qp3/o2TNgttPXDhcM693HtPEDOqtON8W4WFxaXlleJqaW19Y3PL3t5pqCiRmNRxxCLZCpAijApS11Qz0oolQTxgpBkMrjO/OSRS0Ujc61FMfI56goYUI22kjr03hJewOTyCHhXQ40j3gyC9Gz9w2LHLTsWZAM4TNydlkKPWsb+8boQTToTGDCnVdp1Y+ymSmmJGxiUvUSRGeIB6pG2oQJwoP528MIaHRunCMJKmhIYT9fdEirhSIx6YzuxINetl4n9eO9HhhZ9SESeaCDxdFCYM6ghmecAulQRrNjIEYUnNrRD3kURYm9RKJgR39uV50jipuGcV9/a0XL3K4yiCfXAAjoELzkEV3IAaqAMMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACfSlgQ=</latexit>

v = Wv0 2 Rm

<latexit sha1_base64="7dh+nMbZhTNBFZpW4tAUWpW8W7s=">AAACAnicbVBNS8NAEJ34WetX1JN4WSyip5KIqBeh6MVjFfsBTS2b7bZdutmE3Y20hOLFv+LFgyJe/RXe/Ddu2hy09cHA470ZZub5EWdKO863NTe/sLi0nFvJr66tb2zaW9tVFcaS0AoJeSjrPlaUM0ErmmlO65GkOPA5rfn9q9SvPVCpWCju9DCizQB3BeswgrWRWvbuAF2g8uAQeUwgL8C65/vJ7eheoJZdcIrOGGiWuBkpQIZyy/7y2iGJAyo04ViphutEuplgqRnhdJT3YkUjTPq4SxuGChxQ1UzGL4zQgVHaqBNKU0Kjsfp7IsGBUsPAN53pkWraS8X/vEasO+fNhIko1lSQyaJOzJEOUZoHajNJieZDQzCRzNyKSA9LTLRJLW9CcKdfniXV46J7WnRvTgqlyyyOHOzBPhyBC2dQgmsoQwUIPMIzvMKb9WS9WO/Wx6R1zspmduAPrM8fJJWWAg==</latexit>

x = Px0 2 Rn

<latexit sha1_base64="Z62AdKtn38rD+aSrRk2pfz9JGbw=">AAACIHicbVDLSsNAFJ34rPUVdelmsIiCUBIR60aounGZgn1AG8tkOmmHTjJhZlIsoZ/ixl9x40IR3enXOGmy0NYLwz2ccy537vEiRqWyrC9jYXFpeWW1sFZc39jc2jZ3dhuSxwKTOuaMi5aHJGE0JHVFFSOtSBAUeIw0veFNqjdHREjKwzs1jogboH5IfYqR0lTXrDwc3XcUj6CTtRp0IDyBOCdTPModzaxdOfASWl2zZJWtacF5YOegBPJyuuZnp8dxHJBQYYakbNtWpNwECUUxI5NiJ5YkQniI+qStYYgCIt1keuAEHmqmB30u9AsVnLK/JxIUSDkOPO0MkBrIWS0l/9PasfIv3ISGUaxIiLNFfsyg4jBNC/aoIFixsQYIC6r/CvEACYSVzrSoQ7BnT54HjdOyfV62a2el6nUeRwHsgwNwDGxQAVVwCxxQBxg8gmfwCt6MJ+PFeDc+MuuCkc/sgT9lfP8AaHefYw==</latexit>

x0>P>QP + c>P + v0>W>AP = 0
<latexit sha1_base64="jmbA8j2LC/f/oMdwfHxE7g2JRgc=">AAACBXicbVC7TsMwFL0pr1JeAUYYLCoEC1WCELAgFVgYi0QfUhsqx3Vaq44T2Q6iirqw8CssDCDEyj+w8Te4bQYoHOlKx+fcK997/JgzpR3ny8rNzM7NL+QXC0vLK6tr9vpGTUWJJLRKIh7Jho8V5UzQqmaa00YsKQ59Tut+/3Lk1++oVCwSN3oQUy/EXcECRrA2Utvert+2dBSjc1RB93voAGVvH50hp20XnZIzBvpL3IwUIUOlbX+2OhFJQio04VippuvE2kux1IxwOiy0EkVjTPq4S5uGChxS5aXjK4Zo1ygdFETSlNBorP6cSHGo1CD0TWeIdU9NeyPxP6+Z6ODUS5mIE00FmXwUJBzpCI0iQR0mKdF8YAgmkpldEelhiYk2wRVMCO70yX9J7bDkHpfc66Ni+SKLIw9bsAP74MIJlOEKKlAFAg/wBC/waj1az9ab9T5pzVnZzCb8gvXxDROWlb0=</latexit>

W>APx0 �W>b = 0

<latexit sha1_base64="GRoPlk2b6fZHHrk7XX4S0gdeszw=">AAACG3icbVDLSgMxFM34rPU16tJNsIiCUGaKqBuh6MblFOwDOrVk0kwbmnmQ3BHLMP/hxl9x40IRV4IL/8a0nYW2Hgg5Oedebu7xYsEVWNa3sbC4tLyyWlgrrm9sbm2bO7sNFSWSsjqNRCRbHlFM8JDVgYNgrVgyEniCNb3h9dhv3jOpeBTewihmnYD0Q+5zSkBLXbNyiV3wJaGpnaWVDD8c3bkQxdiZXjXsaAmfYJrL+tU1S1bZmgDPEzsnJZTD6Zqfbi+iScBCoIIo1batGDopkcCpYFnRTRSLCR2SPmtrGpKAqU462S3Dh1rpYT+S+oSAJ+rvjpQESo0CT1cGBAZq1huL/3ntBPyLTsrDOAEW0ukgPxEYIjwOCve4ZBTESBNCJdd/xXRAdFKg4yzqEOzZledJo1K2z8p27bRUvcrjKKB9dICOkY3OURXdIAfVEUWP6Bm9ojfjyXgx3o2PaemCkffsoT8wvn4AvDWetA==</latexit>

= 1
2x

0>P>QPx0 + c>Px0

Coordinate Transforms

<latexit sha1_base64="Ukx+qoSsTJY7l0Qgd0cHsxnMaCk=">AAACFXicbVDLSgMxFM3UV62vUZdugkV0IWVGRN0IrW5cVrAP6Iwlk2ba0GQyJBlpGfoTbvwVNy4UcSu4829M21lo64HAuefcy809Qcyo0o7zbeUWFpeWV/KrhbX1jc0te3unrkQiMalhwYRsBkgRRiNS01Qz0owlQTxgpBH0r8d+44FIRUV0p4cx8TnqRjSkGGkjte3jygBewgB60KPcLCTK0Ma9p0UMK7AKB4fGzuqgbRedkjMBnCduRoogQ7Vtf3kdgRNOIo0ZUqrlOrH2UyQ1xYyMCl6iSIxwH3VJy9AIcaL8dHLVCB4YpQNDIc2LNJyovydSxJUa8sB0cqR7atYbi/95rUSHF35KozjRJMLTRWHCoBZwHBHsUEmwZkNDEJbU/BXiHpIIaxNkwYTgzp48T+onJfes5N6eFstXWRx5sAf2wRFwwTkogxtQBTWAwSN4Bq/gzXqyXqx362PamrOymV3wB9bnD27Dm98=</latexit>

Ax = b =) W>APx0 = W>b

<latexit sha1_base64="5wnt3nrrIKOHf8j3N59CGg+B6Rc="></latexit>

= 1
2x

0>P>QPx0 + c>Px0 + v0>W>(APx0 � b)
<latexit sha1_base64="QfaUECYM65cbjyr9NBBH3laxcy0=">AAAB+3icbVDLSsNAFL2pr1pfsS7dBIu0gpRERF0W3bhwUcE+oA1lMp22QyeTMDMpLSG/4saFIm79EXf+jZM2C209MHA4517umeOFjEpl299Gbm19Y3Mrv13Y2d3bPzAPi00ZRAKTBg5YINoekoRRThqKKkbaoSDI9xhpeeO71G9NiJA04E9qFhLXR0NOBxQjpaWeWez6SI0wYvFDUpmWzyfls55Zsqv2HNYqcTJSggz1nvnV7Qc48glXmCEpO44dKjdGQlHMSFLoRpKECI/RkHQ05cgn0o3n2RPrVCt9axAI/biy5urvjRj5Us58T0+mSeWyl4r/eZ1IDW7cmPIwUoTjxaFBxCwVWGkRVp8KghWbaYKwoDqrhUdIIKx0XQVdgrP85VXSvKg6V1Xn8bJUu83qyMMxnEAFHLiGGtxDHRqAYQrP8ApvRmK8GO/Gx2I0Z2Q7R/AHxucPv3KTmA==</latexit>

L(x0, v0)

<latexit sha1_base64="na1UbqqaLI6dxt+O+TEFgIvYlA0=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiQi6rLqxmUV+4Amlsl00g6dmYSZiVBCVm78FTcuFHHrN7jzb5y0WWjrgQuHc+7l3nuCmFGlHefbKi0sLi2vlFcra+sbm1v29k5LRYnEpIkjFslOgBRhVJCmppqRTiwJ4gEj7WB0lfvtByIVjcSdHsfE52ggaEgx0kbq2fsX0KMCehzpYRCkt9l9yqGnKScKiqxnV52aMwGcJ25BqqBAo2d/ef0IJ5wIjRlSqus6sfZTJDXFjGQVL1EkRniEBqRrqEBmj59O3sjgoVH6MIykKaHhRP09kSKu1JgHpjM/V816ufif1010eO6nVMSJJgJPF4UJgzqCeSawTyXBmo0NQVhScyvEQyQR1ia5ignBnX15nrSOa+5pzb05qdYvizjKYA8cgCPggjNQB9egAZoAg0fwDF7Bm/VkvVjv1se0tWQVM7vgD6zPH4XOmIo=</latexit>

A 2 Rm⇥n
<latexit sha1_base64="ENVwcy567O2unr7DzQjujFmbe/Q=">AAAB/HicbVDLSgMxFM3UV62v0S7dBIvgqsyIqMuiG5dV7AM6Y0nStA1NMkOSEYah/oobF4q49UPc+Tdm2llo64HA4Zx7uScHx5xp43nfTmlldW19o7xZ2dre2d1z9w/aOkoUoS0S8Uh1MdKUM0lbhhlOu7GiSGBOO3hynfudR6o0i+S9SWMaCjSSbMgIMlbqu1UMAyZhIJAZY5zdTR8E7Ls1r+7NAJeJX5AaKNDsu1/BICKJoNIQjrTu+V5swgwpwwin00qQaBojMkEj2rNUIkF1mM3CT+GxVQZwGCn7pIEz9fdGhoTWqcB2Mg+pF71c/M/rJWZ4GWZMxomhkswPDRMOTQTzJuCAKUoMTy1BRDGbFZIxUogY21fFluAvfnmZtE/r/nndvz2rNa6KOsrgEByBE+CDC9AAN6AJWoCAFDyDV/DmPDkvzrvzMR8tOcVOFfyB8/kD2cSUQw==</latexit>

b 2 Rm

<latexit sha1_base64="C7wHNANVsBMGs5Y5UG7p7e34+Vc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiQi6rLoxmUr9gFNLJPptB06mYSZG6GErNz4K25cKOLWb3Dn3zhpu9DWAwNnzrmXe+8JYsE1OM63VVhaXlldK66XNja3tnfs3b2mjhJFWYNGIlLtgGgmuGQN4CBYO1aMhIFgrWB0nfutB6Y0j+QdjGPmh2QgeZ9TAkbq2od17HGJvZDAMAjS2+w+NT/gIdNYZl277FScCfAicWekjGaode0vrxfRJGQSqCBad1wnBj8lCjgVLCt5iWYxoSMyYB1DJTFz/HRyRoaPjdLD/UiZJwFP1N8dKQm1HoeBqczX1fNeLv7ndRLoX/opl3ECTNLpoH4iMEQ4zwT3uGIUxNgQQhU3u2I6JIpQMMmVTAju/MmLpHlacc8rbv2sXL2axVFEB+gInSAXXaAqukE11EAUPaJn9IrerCfrxXq3PqalBWvWs4/+wPr8AaFcmJs=</latexit>

Q 2 Rn⇥n
<latexit sha1_base64="oQLAceS2jIvK8dETIi/VLPmsZx8=">AAAB+3icbVDLSsNAFL2pr1pftS7dDBbBVUlE1GXRjcsq9gFNLJPppB06mYSZiVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DPHjzlT2ra/rdLK6tr6RnmzsrW9s7tX3a91VJRIQtsk4pHs+VhRzgRta6Y57cWS4tDntOtPrnO/+0ilYpG419OYeiEeCRYwgrWRBtUaQS4TyA2xHvt+epc9GLFuN+wZ0DJxClKHAq1B9csdRiQJqdCEY6X6jh1rL8VSM8JpVnETRWNMJnhE+4YKHFLlpbPsGTo2yhAFkTRPaDRTf2+kOFRqGvpmMs+oFr1c/M/rJzq49FIm4kRTQeaHgoQjHaG8CDRkkhLNp4ZgIpnJisgYS0y0qatiSnAWv7xMOqcN57zh3J7Vm1dFHWU4hCM4AQcuoAk30II2EHiCZ3iFNyuzXqx362M+WrKKnQP4A+vzB4CElBs=</latexit>

c 2 Rn

<latexit sha1_base64="ZEpvvKr9kqw39zNXFSDVZOEqGcE=">AAACKHicbVBNSwMxFMz6WetX1aOXh0VoQcquiHpQFL14VLBaaEvJpqmGJtkleauWpT/Hi3/Fi4giXv0lpu0e1DoQmMy8RzITxlJY9P1Pb2JyanpmNjeXn19YXFourKxe2SgxjFdZJCNTC6nlUmheRYGS12LDqQolvw67pwP/+o4bKyJ9ib2YNxW90aIjGEUntQpHDeQPmHYoQh9KCg5Al7egAZmcSAkmugdDdXcwMJKz2yGocqtQ9Cv+EDBOgowUSYbzVuG10Y5YorhGJqm19cCPsZlSg4JJ3s83Estjyrr0htcd1VRx20yHQfuw6ZQ2dCLjjkYYqj83Uqqs7anQTSqKt/avNxD/8+oJdvabqdBxglyz0UMuPGAEg9agLQxnKHuOUGaE+yuwW2ooQ9dt3pUQ/I08Tq62K8FuJbjYKR6fZHXkyDrZICUSkD1yTM7IOakSRh7JM3kj796T9+J9eJ+j0Qkv21kjv+B9fQPTSKSb</latexit>

fat (m < n), full row rank (rank = m)

<latexit sha1_base64="dKpibvE5ZQwLRkNCmsascc0vyM0=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyURUTdC0Y3LFuwDmlgm00k7dDIJMxOhhuKvuHGhiFv/w51/47TNQlsPXDiccy/33hMknCntON9WYWl5ZXWtuF7a2Nza3rF395oqTiWhDRLzWLYDrChngjY005y2E0lxFHDaCoY3E7/1QKVisbjTo4T6Ee4LFjKCtZG69kEdXaH6vafjBCFPpYQgB3XtslNxpkCLxM1JGXLUuvaX14tJGlGhCcdKdVwn0X6GpWaE03HJSxVNMBniPu0YKnBElZ9Nrx+jY6P0UBhLU0Kjqfp7IsORUqMoMJ0R1gM1703E/7xOqsNLP2MiSTUVZLYoTDnSMZpEgXpMUqL5yBBMJDO3IjLAEhNtAiuZENz5lxdJ87Tinlfc+lm5ep3HUYRDOIITcOECqnALNWgAgUd4hld4s56sF+vd+pi1Fqx8Zh/+wPr8AZJnk18=</latexit>

Q = Q> � 0

<latexit sha1_base64="38savh4ijnGd4dNNH1HcXuRs9fU="></latexit>
P>QP P>A>W
W>AP 0

�

<latexit sha1_base64="y9zUFFIR/uYeVXtPM5hTuknYyRQ=">AAACHXicbVBNS8NAFNzUrxq/oh69LBbBiyWRoh6LXjxWsK3Q1LLZvLZLN5uwuxFL6B/x4l/x4kERD17Ef+O2DaKtAwvDzDz2vQkSzpR23S+rsLC4tLxSXLXX1jc2t5ztnYaKU0mhTmMey5uAKOBMQF0zzeEmkUCigEMzGFyM/eYdSMVica2HCbQj0hOsyyjRRuo4FT+AHhNZEBEt2f0I20e1W1/HCabY9+3mlAe2DyL8CXWcklt2J8DzxMtJCeWodZwPP4xpGoHQlBOlWp6b6HZGpGaUw8j2UwUJoQPSg5ahgkSg2tnkuhE+MEqIu7E0T2g8UX9PZCRSahgFJmn266tZbyz+57VS3T1rZ0wkqQZBpx91U451jMdV4ZBJoJoPDSFUMrMrpn0iCdWmUNuU4M2ePE8ax2XvpOxdVUrV87yOItpD++gQeegUVdElqqE6ougBPaEX9Go9Ws/Wm/U+jRasfGYX/YH1+Q2FXqGU</latexit>
�P>c
W>b

�<latexit sha1_base64="zqwvFLOmFHNJHnDRebc4BR9DA9E=">AAACEHicbVDLSsNAFJ3UV42vqEs3g0XqqiQi6rLoxmUF+4AmlMn0th06mYSZSWkJ/QQ3/oobF4q4denOv3H6QLT1wIXDOfdy7z1hwpnSrvtl5VZW19Y38pv21vbO7p6zf1BTcSopVGnMY9kIiQLOBFQ10xwaiQQShRzqYf9m4tcHIBWLxb0eJRBEpCtYh1GijdRyin4IXSayMCJasuEY28Mi9n08KNo+iPaP3nIKbsmdAi8Tb04KaI5Ky/n02zFNIxCacqJU03MTHWREakY5jG0/VZAQ2iddaBoqSAQqyKYPjfGJUdq4E0tTQuOp+nsiI5FSoyg0nea+nlr0JuJ/XjPVnasgYyJJNQg6W9RJOdYxnqSD20wC1XxkCKGSmVsx7RFJqDYZ2iYEb/HlZVI7K3kXJe/uvFC+nseRR0foGJ0iD12iMrpFFVRFFD2gJ/SCXq1H69l6s95nrTlrPnOI/sD6+AbK3pxx</latexit>
x0

v0

�
KKT System: 

<latexit sha1_base64="fy3bEJjzrjkpt0t8KdUDeKb5rZ4=">AAACFXicbVDLSsNAFJ34rPUVdelmsFhcSElE1GXRjcsK9gFNKJPJbTt0MgkzE7GE/oQbf8WNC0XcCu78G6dtEG09MMPhnHu5954g4Uxpx/myFhaXlldWC2vF9Y3NrW17Z7eh4lRSqNOYx7IVEAWcCahrpjm0EgkkCjg0g8HV2G/egVQsFrd6mIAfkZ5gXUaJNlLHPvYC6DGRBRHRkt2PcA2XsYM9z3xl3MQeiPDH7Nglp+JMgOeJm5MSylHr2J9eGNM0AqEpJ0q1XSfRfkakZpTDqOilChJCB6QHbUMFiUD52eSqET40Soi7sTRPaDxRf3dkJFJqGAWm0uzXV7PeWPzPa6e6e+FnTCSpBkGng7opxzrG44hwyCRQzYeGECqZ2RXTPpGEahNk0YTgzp48TxonFfes4t6clqqXeRwFtI8O0BFy0TmqomtUQ3VE0QN6Qi/o1Xq0nq03631aumDlPXvoD6yPb69JnUY=</latexit>
P 0
0 W

�<latexit sha1_base64="hq86d03AbuImVBYhNp78e9dVeGQ=">AAACIHicbVDLSgMxFM3UV62vUZdugsXiqsyIWJdFNy4r2Ad0xpJJ77ShmcyQZMQy9FPc+CtuXCiiO/0a0weirRcSDuecy733BAlnSjvOp5VbWl5ZXcuvFzY2t7Z37N29hopTSaFOYx7LVkAUcCagrpnm0EokkCjg0AwGl2O9eQdSsVjc6GECfkR6goWMEm2ojl3xAugxkQUR0ZLdj3Dt1tNxgkvYwZ5nvhJuThnsgej++Dp20Sk7k8KLwJ2BIppVrWN/eN2YphEITTlRqu06ifYzIjWjHEYFL1WQEDogPWgbKEgEys8mB47wkWG6OIyleULjCfu7IyORUsMoME6zX1/Na2PyP62d6vDcz5hIUg2CTgeFKcc6xuO0cJdJoJoPDSBUMrMrpn0iCdUm04IJwZ0/eRE0TsruWdm9Pi1WL2Zx5NEBOkTHyEUVVEVXqIbqiKIH9IRe0Kv1aD1bb9b71JqzZj376E9ZX994EaHu</latexit>
P> 0
0 W>

�<latexit sha1_base64="t1lFdNckuB/wipW8khv+XOS/GBA=">AAACHHicbVDLSgMxFM3UVx1foy7dBIviqsyoqMtWNy5bsA/o1JJJb9vQTGZIMmIZ+iFu/BU3LhRx40Lwb0wfiLYeCJyccy/33hPEnCntul9WZmFxaXklu2qvrW9sbjnbO1UVJZJChUY8kvWAKOBMQEUzzaEeSyBhwKEW9K9Gfu0OpGKRuNGDGJoh6QrWYZRoI7WcEz+ALhNpEBIt2f0Q22V8iIu3vo5i7Pt20fxcbPsg2j81LSfn5t0x8DzxpiSHpii1nA+/HdEkBKEpJ0o1PDfWzZRIzSiHoe0nCmJC+6QLDUMFCUE10/FxQ3xglDbuRNI8ofFY/d2RklCpQRiYSrNfT816I/E/r5HozkUzZSJONAg6GdRJONYRHiWF20wC1XxgCKGSmV0x7RFJqDZ52iYEb/bkeVI9zntnea98mitcTuPIoj20j46Qh85RAV2jEqogih7QE3pBr9aj9Wy9We+T0ow17dlFf2B9fgMyg5+T</latexit>
Q A>

A 0

�
<latexit sha1_base64="gbWgtco1QXDmbK0V2T9ckTYyx6Y=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ6KomIeix68SJUtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777Swtr6yurRc2iptb2zu7pb39ho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyGNxO/+YRK81g+mlGCfkT7koecUWOlh7sT0i2V3Yo7BVkkXk7KkKPWLX11ejFLI5SGCap123MT42dUGc4EjoudVGNC2ZD2sW2ppBFqP5ueOibHVumRMFa2pCFT9fdERiOtR1FgOyNqBnrem4j/ee3UhFd+xmWSGpRstihMBTExmfxNelwhM2JkCWWK21sJG1BFmbHpFG0I3vzLi6RxVvEuKt79ebl6ncdRgEM4glPw4BKqcAs1qAODPjzDK7w5wnlx3p2PWeuSk88cwB84nz9dO40y</latexit>

M 0 <latexit sha1_base64="+kj2Ja5CPA/mmXIC+DepgS02YwM=">AAAB63icbVBNS8NAEJ3Ur1q/oh69LBbBU0lE1ItQ9OJFqGA/oA1ls920S3c3YXcjlNC/4MWDIl79Q978N27aHLT1wcDjvRlm5oUJZ9p43rdTWlldW98ob1a2tnd299z9g5aOU0Vok8Q8Vp0Qa8qZpE3DDKedRFEsQk7b4fg299tPVGkWy0czSWgg8FCyiBFscukeXaO+W/Vq3gxomfgFqUKBRt/96g1ikgoqDeFY667vJSbIsDKMcDqt9FJNE0zGeEi7lkosqA6y2a1TdGKVAYpiZUsaNFN/T2RYaD0Roe0U2Iz0opeL/3nd1ERXQcZkkhoqyXxRlHJkYpQ/jgZMUWL4xBJMFLO3IjLCChNj46nYEPzFl5dJ66zmX9T8h/Nq/aaIowxHcAyn4MMl1OEOGtAEAiN4hld4c4Tz4rw7H/PWklPMHMIfOJ8/1J6Ncg==</latexit>

M =

<latexit sha1_base64="38savh4ijnGd4dNNH1HcXuRs9fU="></latexit>
P>QP P>A>W
W>AP 0

�

<latexit sha1_base64="qZlt3bVD6fA8khY0VoNrtSwhSKo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cq9gOaUDbbbbt0kw27E6WE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKQw6LrfTmFldW19o7hZ2tre2d0r7x80jUo14w2mpNLtkBouRcwbKFDydqI5jULJW+HoZuq3Hrk2QsUPOE54ENFBLPqCUbSS79+LwRCp1uqJdMsVt+rOQJaJl5MK5Kh3y19+T7E04jEySY3peG6CQUY1Cib5pOSnhieUjeiAdyyNacRNkM1unpATq/RIX2lbMZKZ+nsio5Ex4yi0nRHFoVn0puJ/XifF/lWQiThJkcdsvqifSoKKTAMgPaE5Qzm2hDIt7K2EDammDG1MJRuCt/jyMmmeVb2Lqnd3Xqld53EU4QiO4RQ8uIQa3EIdGsAggWd4hTcndV6cd+dj3lpw8plD+APn8wftEJGd</latexit>)

Conditioned KKT Matrix: Option 1* *many conditionings are possible



KKT Conditions:

<latexit sha1_base64="gtH1839nmlU7F3xavdaDDimdq2g=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Rj04jGCeUCyhNlJbzJkZnaZmRVDyEd48aCIV7/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vp37zEbXhiXqwoxRDSfuKx5xR66RmR3LVfSLdUtmv+DOQZRLkpAw5at3SV6eXsEyiskxQY9qBn9pwTLXlTOCk2MkMppQNaR/bjioq0YTj2bkTcuqUHokT7UpZMlN/T4ypNGYkI9cpqR2YRW8q/ue1Mxtfh2Ou0syiYvNFcSaITcj0d9LjGpkVI0co09zdStiAasqsS6joQggWX14mjfNKcFkJ7i/K1Zs8jgIcwwmcQQBXUIU7qEEdGAzhGV7hzUu9F+/d+5i3rnj5zBH8gff5AwVbj10=</latexit>

min
x

<latexit sha1_base64="P2Eyv+FRuDhEdD4G+E1xMfPNBl4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgKSQi6rHoxWMFWwttKJvtpl262Q27E7GE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36PvfTmlldW19o7xZ2dre2d2r7h+0jMo0ZU2qhNLtiBgmuGRN5ChYO9WMJJFgD9HoZuo/PDJtuJL3OE5ZmJCB5DGnBK3U6SJ7wtx46E161Zrv+TO4yyQoSA0KNHrVr25f0SxhEqkgxnQCP8UwJxo5FWxS6WaGpYSOyIB1LJUkYSbMZydP3BOr9N1YaVsS3Zn6eyIniTHjJLKdCcGhWfSm4n9eJ8P4Ksy5TDNkks4XxZlwUbnT/90+14yiGFtCqOb2VpcOiSYUbUoVG0Kw+PIyaZ15wYUX3J3X6tdFHGU4gmM4hQAuoQ630IAmUFDwDK/w5qDz4rw7H/PWklPMHMIfOJ8/ViKRSg==</latexit>

s.t.

1. Stationarity:

Lagrangian:

Primal: 

Dual: 

2. Feasibility:

<latexit sha1_base64="fktkf7e37s5ZsJjxRobER+EnYsg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxiv2ANpTNdtIu3WzC7kYoof/AiwdFvPqPvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3U791hMqzWP5aMYJ+hEdSB5yRo2VHq5Jr1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbphJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvkZl0lqULL5ojAVxMRk+jbpc4XMiLEllClubyVsSBVlxoZTsiF4iy8vk+ZZ1buoevfnldpNHkcRjuAYTsGDS6jBHdShAQxCeIZXeHNGzovz7nzMWwtOPnMIf+B8/gDkZozx</latexit>=

Conditioning: 

<latexit sha1_base64="wvOP5I9rhkUIhk0XPXhGkuO2GIY=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1hEVyURUTdC0Y3LKvYBTSyT6aQdOjMJM5NCCcWNv+LGhSJu/Qp3/o2TNgttPXDhcM693HtPEDOqtON8W4WFxaXlleJqaW19Y3PL3t5pqCiRmNRxxCLZCpAijApS11Qz0oolQTxgpBkMrjO/OSRS0Ujc61FMfI56goYUI22kjr03hJewOTyCHhXQ40j3gyC9Gz9w2LHLTsWZAM4TNydlkKPWsb+8boQTToTGDCnVdp1Y+ymSmmJGxiUvUSRGeIB6pG2oQJwoP528MIaHRunCMJKmhIYT9fdEirhSIx6YzuxINetl4n9eO9HhhZ9SESeaCDxdFCYM6ghmecAulQRrNjIEYUnNrRD3kURYm9RKJgR39uV50jipuGcV9/a0XL3K4yiCfXAAjoELzkEV3IAaqAMMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACfSlgQ=</latexit>

v = Wv0 2 Rm

<latexit sha1_base64="7dh+nMbZhTNBFZpW4tAUWpW8W7s=">AAACAnicbVBNS8NAEJ34WetX1JN4WSyip5KIqBeh6MVjFfsBTS2b7bZdutmE3Y20hOLFv+LFgyJe/RXe/Ddu2hy09cHA470ZZub5EWdKO863NTe/sLi0nFvJr66tb2zaW9tVFcaS0AoJeSjrPlaUM0ErmmlO65GkOPA5rfn9q9SvPVCpWCju9DCizQB3BeswgrWRWvbuAF2g8uAQeUwgL8C65/vJ7eheoJZdcIrOGGiWuBkpQIZyy/7y2iGJAyo04ViphutEuplgqRnhdJT3YkUjTPq4SxuGChxQ1UzGL4zQgVHaqBNKU0Kjsfp7IsGBUsPAN53pkWraS8X/vEasO+fNhIko1lSQyaJOzJEOUZoHajNJieZDQzCRzNyKSA9LTLRJLW9CcKdfniXV46J7WnRvTgqlyyyOHOzBPhyBC2dQgmsoQwUIPMIzvMKb9WS9WO/Wx6R1zspmduAPrM8fJJWWAg==</latexit>

x = Px0 2 Rn

<latexit sha1_base64="Z62AdKtn38rD+aSrRk2pfz9JGbw=">AAACIHicbVDLSsNAFJ34rPUVdelmsIiCUBIR60aounGZgn1AG8tkOmmHTjJhZlIsoZ/ixl9x40IR3enXOGmy0NYLwz2ccy537vEiRqWyrC9jYXFpeWW1sFZc39jc2jZ3dhuSxwKTOuaMi5aHJGE0JHVFFSOtSBAUeIw0veFNqjdHREjKwzs1jogboH5IfYqR0lTXrDwc3XcUj6CTtRp0IDyBOCdTPModzaxdOfASWl2zZJWtacF5YOegBPJyuuZnp8dxHJBQYYakbNtWpNwECUUxI5NiJ5YkQniI+qStYYgCIt1keuAEHmqmB30u9AsVnLK/JxIUSDkOPO0MkBrIWS0l/9PasfIv3ISGUaxIiLNFfsyg4jBNC/aoIFixsQYIC6r/CvEACYSVzrSoQ7BnT54HjdOyfV62a2el6nUeRwHsgwNwDGxQAVVwCxxQBxg8gmfwCt6MJ+PFeDc+MuuCkc/sgT9lfP8AaHefYw==</latexit>

x0>P>QP + c>P + v0>W>AP = 0
<latexit sha1_base64="jmbA8j2LC/f/oMdwfHxE7g2JRgc=">AAACBXicbVC7TsMwFL0pr1JeAUYYLCoEC1WCELAgFVgYi0QfUhsqx3Vaq44T2Q6iirqw8CssDCDEyj+w8Te4bQYoHOlKx+fcK997/JgzpR3ny8rNzM7NL+QXC0vLK6tr9vpGTUWJJLRKIh7Jho8V5UzQqmaa00YsKQ59Tut+/3Lk1++oVCwSN3oQUy/EXcECRrA2Utvert+2dBSjc1RB93voAGVvH50hp20XnZIzBvpL3IwUIUOlbX+2OhFJQio04VippuvE2kux1IxwOiy0EkVjTPq4S5uGChxS5aXjK4Zo1ygdFETSlNBorP6cSHGo1CD0TWeIdU9NeyPxP6+Z6ODUS5mIE00FmXwUJBzpCI0iQR0mKdF8YAgmkpldEelhiYk2wRVMCO70yX9J7bDkHpfc66Ni+SKLIw9bsAP74MIJlOEKKlAFAg/wBC/waj1az9ab9T5pzVnZzCb8gvXxDROWlb0=</latexit>

W>APx0 �W>b = 0

<latexit sha1_base64="GRoPlk2b6fZHHrk7XX4S0gdeszw=">AAACG3icbVDLSgMxFM34rPU16tJNsIiCUGaKqBuh6MblFOwDOrVk0kwbmnmQ3BHLMP/hxl9x40IRV4IL/8a0nYW2Hgg5Oedebu7xYsEVWNa3sbC4tLyyWlgrrm9sbm2bO7sNFSWSsjqNRCRbHlFM8JDVgYNgrVgyEniCNb3h9dhv3jOpeBTewihmnYD0Q+5zSkBLXbNyiV3wJaGpnaWVDD8c3bkQxdiZXjXsaAmfYJrL+tU1S1bZmgDPEzsnJZTD6Zqfbi+iScBCoIIo1batGDopkcCpYFnRTRSLCR2SPmtrGpKAqU462S3Dh1rpYT+S+oSAJ+rvjpQESo0CT1cGBAZq1huL/3ntBPyLTsrDOAEW0ukgPxEYIjwOCve4ZBTESBNCJdd/xXRAdFKg4yzqEOzZledJo1K2z8p27bRUvcrjKKB9dICOkY3OURXdIAfVEUWP6Bm9ojfjyXgx3o2PaemCkffsoT8wvn4AvDWetA==</latexit>

= 1
2x

0>P>QPx0 + c>Px0

Coordinate Transforms

<latexit sha1_base64="Ukx+qoSsTJY7l0Qgd0cHsxnMaCk=">AAACFXicbVDLSgMxFM3UV62vUZdugkV0IWVGRN0IrW5cVrAP6Iwlk2ba0GQyJBlpGfoTbvwVNy4UcSu4829M21lo64HAuefcy809Qcyo0o7zbeUWFpeWV/KrhbX1jc0te3unrkQiMalhwYRsBkgRRiNS01Qz0owlQTxgpBH0r8d+44FIRUV0p4cx8TnqRjSkGGkjte3jygBewgB60KPcLCTK0Ma9p0UMK7AKB4fGzuqgbRedkjMBnCduRoogQ7Vtf3kdgRNOIo0ZUqrlOrH2UyQ1xYyMCl6iSIxwH3VJy9AIcaL8dHLVCB4YpQNDIc2LNJyovydSxJUa8sB0cqR7atYbi/95rUSHF35KozjRJMLTRWHCoBZwHBHsUEmwZkNDEJbU/BXiHpIIaxNkwYTgzp48T+onJfes5N6eFstXWRx5sAf2wRFwwTkogxtQBTWAwSN4Bq/gzXqyXqx362PamrOymV3wB9bnD27Dm98=</latexit>

Ax = b =) W>APx0 = W>b

<latexit sha1_base64="5wnt3nrrIKOHf8j3N59CGg+B6Rc="></latexit>

= 1
2x

0>P>QPx0 + c>Px0 + v0>W>(APx0 � b)
<latexit sha1_base64="QfaUECYM65cbjyr9NBBH3laxcy0=">AAAB+3icbVDLSsNAFL2pr1pfsS7dBIu0gpRERF0W3bhwUcE+oA1lMp22QyeTMDMpLSG/4saFIm79EXf+jZM2C209MHA4517umeOFjEpl299Gbm19Y3Mrv13Y2d3bPzAPi00ZRAKTBg5YINoekoRRThqKKkbaoSDI9xhpeeO71G9NiJA04E9qFhLXR0NOBxQjpaWeWez6SI0wYvFDUpmWzyfls55Zsqv2HNYqcTJSggz1nvnV7Qc48glXmCEpO44dKjdGQlHMSFLoRpKECI/RkHQ05cgn0o3n2RPrVCt9axAI/biy5urvjRj5Us58T0+mSeWyl4r/eZ1IDW7cmPIwUoTjxaFBxCwVWGkRVp8KghWbaYKwoDqrhUdIIKx0XQVdgrP85VXSvKg6V1Xn8bJUu83qyMMxnEAFHLiGGtxDHRqAYQrP8ApvRmK8GO/Gx2I0Z2Q7R/AHxucPv3KTmA==</latexit>

L(x0, v0)

<latexit sha1_base64="na1UbqqaLI6dxt+O+TEFgIvYlA0=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiQi6rLqxmUV+4Amlsl00g6dmYSZiVBCVm78FTcuFHHrN7jzb5y0WWjrgQuHc+7l3nuCmFGlHefbKi0sLi2vlFcra+sbm1v29k5LRYnEpIkjFslOgBRhVJCmppqRTiwJ4gEj7WB0lfvtByIVjcSdHsfE52ggaEgx0kbq2fsX0KMCehzpYRCkt9l9yqGnKScKiqxnV52aMwGcJ25BqqBAo2d/ef0IJ5wIjRlSqus6sfZTJDXFjGQVL1EkRniEBqRrqEBmj59O3sjgoVH6MIykKaHhRP09kSKu1JgHpjM/V816ufif1010eO6nVMSJJgJPF4UJgzqCeSawTyXBmo0NQVhScyvEQyQR1ia5ignBnX15nrSOa+5pzb05qdYvizjKYA8cgCPggjNQB9egAZoAg0fwDF7Bm/VkvVjv1se0tWQVM7vgD6zPH4XOmIo=</latexit>

A 2 Rm⇥n
<latexit sha1_base64="ENVwcy567O2unr7DzQjujFmbe/Q=">AAAB/HicbVDLSgMxFM3UV62v0S7dBIvgqsyIqMuiG5dV7AM6Y0nStA1NMkOSEYah/oobF4q49UPc+Tdm2llo64HA4Zx7uScHx5xp43nfTmlldW19o7xZ2dre2d1z9w/aOkoUoS0S8Uh1MdKUM0lbhhlOu7GiSGBOO3hynfudR6o0i+S9SWMaCjSSbMgIMlbqu1UMAyZhIJAZY5zdTR8E7Ls1r+7NAJeJX5AaKNDsu1/BICKJoNIQjrTu+V5swgwpwwin00qQaBojMkEj2rNUIkF1mM3CT+GxVQZwGCn7pIEz9fdGhoTWqcB2Mg+pF71c/M/rJWZ4GWZMxomhkswPDRMOTQTzJuCAKUoMTy1BRDGbFZIxUogY21fFluAvfnmZtE/r/nndvz2rNa6KOsrgEByBE+CDC9AAN6AJWoCAFDyDV/DmPDkvzrvzMR8tOcVOFfyB8/kD2cSUQw==</latexit>

b 2 Rm

<latexit sha1_base64="C7wHNANVsBMGs5Y5UG7p7e34+Vc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiQi6rLoxmUr9gFNLJPptB06mYSZG6GErNz4K25cKOLWb3Dn3zhpu9DWAwNnzrmXe+8JYsE1OM63VVhaXlldK66XNja3tnfs3b2mjhJFWYNGIlLtgGgmuGQN4CBYO1aMhIFgrWB0nfutB6Y0j+QdjGPmh2QgeZ9TAkbq2od17HGJvZDAMAjS2+w+NT/gIdNYZl277FScCfAicWekjGaode0vrxfRJGQSqCBad1wnBj8lCjgVLCt5iWYxoSMyYB1DJTFz/HRyRoaPjdLD/UiZJwFP1N8dKQm1HoeBqczX1fNeLv7ndRLoX/opl3ECTNLpoH4iMEQ4zwT3uGIUxNgQQhU3u2I6JIpQMMmVTAju/MmLpHlacc8rbv2sXL2axVFEB+gInSAXXaAqukE11EAUPaJn9IrerCfrxXq3PqalBWvWs4/+wPr8AaFcmJs=</latexit>

Q 2 Rn⇥n
<latexit sha1_base64="oQLAceS2jIvK8dETIi/VLPmsZx8=">AAAB+3icbVDLSsNAFL2pr1pftS7dDBbBVUlE1GXRjcsq9gFNLJPppB06mYSZiVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DPHjzlT2ra/rdLK6tr6RnmzsrW9s7tX3a91VJRIQtsk4pHs+VhRzgRta6Y57cWS4tDntOtPrnO/+0ilYpG419OYeiEeCRYwgrWRBtUaQS4TyA2xHvt+epc9GLFuN+wZ0DJxClKHAq1B9csdRiQJqdCEY6X6jh1rL8VSM8JpVnETRWNMJnhE+4YKHFLlpbPsGTo2yhAFkTRPaDRTf2+kOFRqGvpmMs+oFr1c/M/rJzq49FIm4kRTQeaHgoQjHaG8CDRkkhLNp4ZgIpnJisgYS0y0qatiSnAWv7xMOqcN57zh3J7Vm1dFHWU4hCM4AQcuoAk30II2EHiCZ3iFNyuzXqx362M+WrKKnQP4A+vzB4CElBs=</latexit>

c 2 Rn

<latexit sha1_base64="ZEpvvKr9kqw39zNXFSDVZOEqGcE=">AAACKHicbVBNSwMxFMz6WetX1aOXh0VoQcquiHpQFL14VLBaaEvJpqmGJtkleauWpT/Hi3/Fi4giXv0lpu0e1DoQmMy8RzITxlJY9P1Pb2JyanpmNjeXn19YXFourKxe2SgxjFdZJCNTC6nlUmheRYGS12LDqQolvw67pwP/+o4bKyJ9ib2YNxW90aIjGEUntQpHDeQPmHYoQh9KCg5Al7egAZmcSAkmugdDdXcwMJKz2yGocqtQ9Cv+EDBOgowUSYbzVuG10Y5YorhGJqm19cCPsZlSg4JJ3s83Estjyrr0htcd1VRx20yHQfuw6ZQ2dCLjjkYYqj83Uqqs7anQTSqKt/avNxD/8+oJdvabqdBxglyz0UMuPGAEg9agLQxnKHuOUGaE+yuwW2ooQ9dt3pUQ/I08Tq62K8FuJbjYKR6fZHXkyDrZICUSkD1yTM7IOakSRh7JM3kj796T9+J9eJ+j0Qkv21kjv+B9fQPTSKSb</latexit>

fat (m < n), full row rank (rank = m)

<latexit sha1_base64="dKpibvE5ZQwLRkNCmsascc0vyM0=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyURUTdC0Y3LFuwDmlgm00k7dDIJMxOhhuKvuHGhiFv/w51/47TNQlsPXDiccy/33hMknCntON9WYWl5ZXWtuF7a2Nza3rF395oqTiWhDRLzWLYDrChngjY005y2E0lxFHDaCoY3E7/1QKVisbjTo4T6Ee4LFjKCtZG69kEdXaH6vafjBCFPpYQgB3XtslNxpkCLxM1JGXLUuvaX14tJGlGhCcdKdVwn0X6GpWaE03HJSxVNMBniPu0YKnBElZ9Nrx+jY6P0UBhLU0Kjqfp7IsORUqMoMJ0R1gM1703E/7xOqsNLP2MiSTUVZLYoTDnSMZpEgXpMUqL5yBBMJDO3IjLAEhNtAiuZENz5lxdJ87Tinlfc+lm5ep3HUYRDOIITcOECqnALNWgAgUd4hld4s56sF+vd+pi1Fqx8Zh/+wPr8AZJnk18=</latexit>

Q = Q> � 0

<latexit sha1_base64="38savh4ijnGd4dNNH1HcXuRs9fU="></latexit>
P>QP P>A>W
W>AP 0

�

<latexit sha1_base64="y9zUFFIR/uYeVXtPM5hTuknYyRQ=">AAACHXicbVBNS8NAFNzUrxq/oh69LBbBiyWRoh6LXjxWsK3Q1LLZvLZLN5uwuxFL6B/x4l/x4kERD17Ef+O2DaKtAwvDzDz2vQkSzpR23S+rsLC4tLxSXLXX1jc2t5ztnYaKU0mhTmMey5uAKOBMQF0zzeEmkUCigEMzGFyM/eYdSMVica2HCbQj0hOsyyjRRuo4FT+AHhNZEBEt2f0I20e1W1/HCabY9+3mlAe2DyL8CXWcklt2J8DzxMtJCeWodZwPP4xpGoHQlBOlWp6b6HZGpGaUw8j2UwUJoQPSg5ahgkSg2tnkuhE+MEqIu7E0T2g8UX9PZCRSahgFJmn266tZbyz+57VS3T1rZ0wkqQZBpx91U451jMdV4ZBJoJoPDSFUMrMrpn0iCdWmUNuU4M2ePE8ax2XvpOxdVUrV87yOItpD++gQeegUVdElqqE6ougBPaEX9Go9Ws/Wm/U+jRasfGYX/YH1+Q2FXqGU</latexit>
�P>c
W>b

�<latexit sha1_base64="zqwvFLOmFHNJHnDRebc4BR9DA9E=">AAACEHicbVDLSsNAFJ3UV42vqEs3g0XqqiQi6rLoxmUF+4AmlMn0th06mYSZSWkJ/QQ3/oobF4q4denOv3H6QLT1wIXDOfdy7z1hwpnSrvtl5VZW19Y38pv21vbO7p6zf1BTcSopVGnMY9kIiQLOBFQ10xwaiQQShRzqYf9m4tcHIBWLxb0eJRBEpCtYh1GijdRyin4IXSayMCJasuEY28Mi9n08KNo+iPaP3nIKbsmdAi8Tb04KaI5Ky/n02zFNIxCacqJU03MTHWREakY5jG0/VZAQ2iddaBoqSAQqyKYPjfGJUdq4E0tTQuOp+nsiI5FSoyg0nea+nlr0JuJ/XjPVnasgYyJJNQg6W9RJOdYxnqSD20wC1XxkCKGSmVsx7RFJqDYZ2iYEb/HlZVI7K3kXJe/uvFC+nseRR0foGJ0iD12iMrpFFVRFFD2gJ/SCXq1H69l6s95nrTlrPnOI/sD6+AbK3pxx</latexit>
x0

v0

�
KKT System: 

<latexit sha1_base64="fy3bEJjzrjkpt0t8KdUDeKb5rZ4=">AAACFXicbVDLSsNAFJ34rPUVdelmsFhcSElE1GXRjcsK9gFNKJPJbTt0MgkzE7GE/oQbf8WNC0XcCu78G6dtEG09MMPhnHu5954g4Uxpx/myFhaXlldWC2vF9Y3NrW17Z7eh4lRSqNOYx7IVEAWcCahrpjm0EgkkCjg0g8HV2G/egVQsFrd6mIAfkZ5gXUaJNlLHPvYC6DGRBRHRkt2PcA2XsYM9z3xl3MQeiPDH7Nglp+JMgOeJm5MSylHr2J9eGNM0AqEpJ0q1XSfRfkakZpTDqOilChJCB6QHbUMFiUD52eSqET40Soi7sTRPaDxRf3dkJFJqGAWm0uzXV7PeWPzPa6e6e+FnTCSpBkGng7opxzrG44hwyCRQzYeGECqZ2RXTPpGEahNk0YTgzp48TxonFfes4t6clqqXeRwFtI8O0BFy0TmqomtUQ3VE0QN6Qi/o1Xq0nq03631aumDlPXvoD6yPb69JnUY=</latexit>
P 0
0 W

�<latexit sha1_base64="hq86d03AbuImVBYhNp78e9dVeGQ=">AAACIHicbVDLSgMxFM3UV62vUZdugsXiqsyIWJdFNy4r2Ad0xpJJ77ShmcyQZMQy9FPc+CtuXCiiO/0a0weirRcSDuecy733BAlnSjvOp5VbWl5ZXcuvFzY2t7Z37N29hopTSaFOYx7LVkAUcCagrpnm0EokkCjg0AwGl2O9eQdSsVjc6GECfkR6goWMEm2ojl3xAugxkQUR0ZLdj3Dt1tNxgkvYwZ5nvhJuThnsgej++Dp20Sk7k8KLwJ2BIppVrWN/eN2YphEITTlRqu06ifYzIjWjHEYFL1WQEDogPWgbKEgEys8mB47wkWG6OIyleULjCfu7IyORUsMoME6zX1/Na2PyP62d6vDcz5hIUg2CTgeFKcc6xuO0cJdJoJoPDSBUMrMrpn0iCdUm04IJwZ0/eRE0TsruWdm9Pi1WL2Zx5NEBOkTHyEUVVEVXqIbqiKIH9IRe0Kv1aD1bb9b71JqzZj376E9ZX994EaHu</latexit>
P> 0
0 W>

�<latexit sha1_base64="t1lFdNckuB/wipW8khv+XOS/GBA=">AAACHHicbVDLSgMxFM3UVx1foy7dBIviqsyoqMtWNy5bsA/o1JJJb9vQTGZIMmIZ+iFu/BU3LhRx40Lwb0wfiLYeCJyccy/33hPEnCntul9WZmFxaXklu2qvrW9sbjnbO1UVJZJChUY8kvWAKOBMQEUzzaEeSyBhwKEW9K9Gfu0OpGKRuNGDGJoh6QrWYZRoI7WcEz+ALhNpEBIt2f0Q22V8iIu3vo5i7Pt20fxcbPsg2j81LSfn5t0x8DzxpiSHpii1nA+/HdEkBKEpJ0o1PDfWzZRIzSiHoe0nCmJC+6QLDUMFCUE10/FxQ3xglDbuRNI8ofFY/d2RklCpQRiYSrNfT816I/E/r5HozkUzZSJONAg6GdRJONYRHiWF20wC1XxgCKGSmV0x7RFJqDZ52iYEb/bkeVI9zntnea98mitcTuPIoj20j46Qh85RAV2jEqogih7QE3pBr9aj9Wy9We+T0ow17dlFf2B9fgMyg5+T</latexit>
Q A>

A 0

�
<latexit sha1_base64="gbWgtco1QXDmbK0V2T9ckTYyx6Y=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ6KomIeix68SJUtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777Swtr6yurRc2iptb2zu7pb39ho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyGNxO/+YRK81g+mlGCfkT7koecUWOlh7sT0i2V3Yo7BVkkXk7KkKPWLX11ejFLI5SGCap123MT42dUGc4EjoudVGNC2ZD2sW2ppBFqP5ueOibHVumRMFa2pCFT9fdERiOtR1FgOyNqBnrem4j/ee3UhFd+xmWSGpRstihMBTExmfxNelwhM2JkCWWK21sJG1BFmbHpFG0I3vzLi6RxVvEuKt79ebl6ncdRgEM4glPw4BKqcAs1qAODPjzDK7w5wnlx3p2PWeuSk88cwB84nz9dO40y</latexit>

M 0 <latexit sha1_base64="+kj2Ja5CPA/mmXIC+DepgS02YwM=">AAAB63icbVBNS8NAEJ3Ur1q/oh69LBbBU0lE1ItQ9OJFqGA/oA1ls920S3c3YXcjlNC/4MWDIl79Q978N27aHLT1wcDjvRlm5oUJZ9p43rdTWlldW98ob1a2tnd299z9g5aOU0Vok8Q8Vp0Qa8qZpE3DDKedRFEsQk7b4fg299tPVGkWy0czSWgg8FCyiBFscukeXaO+W/Vq3gxomfgFqUKBRt/96g1ikgoqDeFY667vJSbIsDKMcDqt9FJNE0zGeEi7lkosqA6y2a1TdGKVAYpiZUsaNFN/T2RYaD0Roe0U2Iz0opeL/3nd1ERXQcZkkhoqyXxRlHJkYpQ/jgZMUWL4xBJMFLO3IjLCChNj46nYEPzFl5dJ66zmX9T8h/Nq/aaIowxHcAyn4MMl1OEOGtAEAiN4hld4c4Tz4rw7H/PWklPMHMIfOJ8/1J6Ncg==</latexit>

M =

<latexit sha1_base64="38savh4ijnGd4dNNH1HcXuRs9fU="></latexit>
P>QP P>A>W
W>AP 0

�

<latexit sha1_base64="qZlt3bVD6fA8khY0VoNrtSwhSKo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cq9gOaUDbbbbt0kw27E6WE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKQw6LrfTmFldW19o7hZ2tre2d0r7x80jUo14w2mpNLtkBouRcwbKFDydqI5jULJW+HoZuq3Hrk2QsUPOE54ENFBLPqCUbSS79+LwRCp1uqJdMsVt+rOQJaJl5MK5Kh3y19+T7E04jEySY3peG6CQUY1Cib5pOSnhieUjeiAdyyNacRNkM1unpATq/RIX2lbMZKZ+nsio5Ex4yi0nRHFoVn0puJ/XifF/lWQiThJkcdsvqifSoKKTAMgPaE5Qzm2hDIt7K2EDammDG1MJRuCt/jyMmmeVb2Lqnd3Xqld53EU4QiO4RQ8uIQa3EIdGsAggWd4hTcndV6cd+dj3lpw8plD+APn8wftEJGd</latexit>)

<latexit sha1_base64="yFrj6P2i1MjLmuLKeaO2g/vp34s=">AAACHnicbVDJSgNBEO2JW4zbqEcvjUHwYpgJbhch6sVjgiYRMpPQ0+lJmvQsdNcIYZgv8eKvePGgiOBJ/8bOctDEBwWP96qoqufFgiuwrG8jt7C4tLySXy2srW9sbpnbOw0VJZKyOo1EJO89opjgIasDB8HuY8lI4AnW9AbXI7/5wKTiUXgHw5i5AemF3OeUgJY65sllrZ0eOeBLQlM7S8tZhi9wHTse77Wwc8t7AcEOtsaCixttB6IYd8yiVbLGwPPEnpIimqLaMT+dbkSTgIVABVGqZVsxuCmRwKlgWcFJFIsJHZAea2kakoApNx2/l+EDrXSxH0ldIeCx+nsiJYFSw8DTnQGBvpr1RuJ/XisB/9xNeRgnwEI6WeQnAkOER1nhLpeMghhqQqjk+lZM+0QnBTrRgg7Bnn15njTKJfu0ZNeOi5WraRx5tIf20SGy0RmqoBtURXVE0SN6Rq/ozXgyXox342PSmjOmM7voD4yvH7RxoFk=</latexit>

AQ� 1
2 = U

⇥
⌃ 0

⇤
V > (SVD)

<latexit sha1_base64="qZlt3bVD6fA8khY0VoNrtSwhSKo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cq9gOaUDbbbbt0kw27E6WE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKQw6LrfTmFldW19o7hZ2tre2d0r7x80jUo14w2mpNLtkBouRcwbKFDydqI5jULJW+HoZuq3Hrk2QsUPOE54ENFBLPqCUbSS79+LwRCp1uqJdMsVt+rOQJaJl5MK5Kh3y19+T7E04jEySY3peG6CQUY1Cib5pOSnhieUjeiAdyyNacRNkM1unpATq/RIX2lbMZKZ+nsio5Ex4yi0nRHFoVn0puJ/XifF/lWQiThJkcdsvqifSoKKTAMgPaE5Qzm2hDIt7K2EDammDG1MJRuCt/jyMmmeVb2Lqnd3Xqld53EU4QiO4RQ8uIQa3EIdGsAggWd4hTcndV6cd+dj3lpw8plD+APn8wftEJGd</latexit>)
<latexit sha1_base64="XWYZFKkOh46HsQJXYKZpfHO4mkw=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWAR3FiSIupGKLpx2YJ9QBvLZDpph04mYeZGKDELf8WNC0Xc+hvu/Bunj4W2HrhwOOde7r3HjwXX4DjfVm5peWV1Lb9e2Njc2t6xd/caOkoUZXUaiUi1fKKZ4JLVgYNgrVgxEvqCNf3hzdhvPjCleSTvYBQzLyR9yQNOCRipax9U8RWu3aenHQgUoambpeUsa3TtolNyJsCLxJ2RIpqh2rW/Or2IJiGTQAXRuu06MXgpUcCpYFmhk2gWEzokfdY2VJKQaS+d3J/hY6P0cBApUxLwRP09kZJQ61Hom86QwEDPe2PxP6+dQHDppVzGCTBJp4uCRGCI8DgM3OOKURAjQwhV3NyK6YCYHMBEVjAhuPMvL5JGueSel9zaWbFyPYsjjw7RETpBLrpAFXSLqqiOKHpEz+gVvVlP1ov1bn1MW3PWbGYf/YH1+QOtE5VD</latexit>

P = Q� 1
2V

<latexit sha1_base64="7Eu0nNpjXRCrE1IoQra//M33b98=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgrGFNpTNdtMu3WzC7kQoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaWV1b3yhvVra2d3b3qvsHjybJNOM+S2Si2yE1XArFfRQoeTvVnMah5K1wdDv1W09cG5GoBxynPIjpQIlIMIpW8lvkmvi9as2tuzOQZeIVpAYFmr3qV7efsCzmCpmkxnQ8N8UgpxoFk3xS6WaGp5SN6IB3LFU05ibIZ8dOyIlV+iRKtC2FZKb+nshpbMw4Dm1nTHFoFr2p+J/XyTC6CnKh0gy5YvNFUSYJJmT6OekLzRnKsSWUaWFvJWxINWVo86nYELzFl5fJ41ndu6h79+e1xk0RRxmO4BhOwYNLaMAdNMEHBgKe4RXeHOW8OO/Ox7y15BQzh/AHzucPioWN2w==</latexit>

W = UTake

Conditioned KKT Matrix: Option 1* *many conditionings are possible



KKT Conditions:

<latexit sha1_base64="gtH1839nmlU7F3xavdaDDimdq2g=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Rj04jGCeUCyhNlJbzJkZnaZmRVDyEd48aCIV7/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vp37zEbXhiXqwoxRDSfuKx5xR66RmR3LVfSLdUtmv+DOQZRLkpAw5at3SV6eXsEyiskxQY9qBn9pwTLXlTOCk2MkMppQNaR/bjioq0YTj2bkTcuqUHokT7UpZMlN/T4ypNGYkI9cpqR2YRW8q/ue1Mxtfh2Ou0syiYvNFcSaITcj0d9LjGpkVI0co09zdStiAasqsS6joQggWX14mjfNKcFkJ7i/K1Zs8jgIcwwmcQQBXUIU7qEEdGAzhGV7hzUu9F+/d+5i3rnj5zBH8gff5AwVbj10=</latexit>

min
x

<latexit sha1_base64="P2Eyv+FRuDhEdD4G+E1xMfPNBl4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgKSQi6rHoxWMFWwttKJvtpl262Q27E7GE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36PvfTmlldW19o7xZ2dre2d2r7h+0jMo0ZU2qhNLtiBgmuGRN5ChYO9WMJJFgD9HoZuo/PDJtuJL3OE5ZmJCB5DGnBK3U6SJ7wtx46E161Zrv+TO4yyQoSA0KNHrVr25f0SxhEqkgxnQCP8UwJxo5FWxS6WaGpYSOyIB1LJUkYSbMZydP3BOr9N1YaVsS3Zn6eyIniTHjJLKdCcGhWfSm4n9eJ8P4Ksy5TDNkks4XxZlwUbnT/90+14yiGFtCqOb2VpcOiSYUbUoVG0Kw+PIyaZ15wYUX3J3X6tdFHGU4gmM4hQAuoQ630IAmUFDwDK/w5qDz4rw7H/PWklPMHMIfOJ8/ViKRSg==</latexit>

s.t.

1. Stationarity:

Lagrangian:

Primal: 

Dual: 

2. Feasibility:

<latexit sha1_base64="fktkf7e37s5ZsJjxRobER+EnYsg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxiv2ANpTNdtIu3WzC7kYoof/AiwdFvPqPvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3U791hMqzWP5aMYJ+hEdSB5yRo2VHq5Jr1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbphJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvkZl0lqULL5ojAVxMRk+jbpc4XMiLEllClubyVsSBVlxoZTsiF4iy8vk+ZZ1buoevfnldpNHkcRjuAYTsGDS6jBHdShAQxCeIZXeHNGzovz7nzMWwtOPnMIf+B8/gDkZozx</latexit>=

Conditioning: 

<latexit sha1_base64="wvOP5I9rhkUIhk0XPXhGkuO2GIY=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1hEVyURUTdC0Y3LKvYBTSyT6aQdOjMJM5NCCcWNv+LGhSJu/Qp3/o2TNgttPXDhcM693HtPEDOqtON8W4WFxaXlleJqaW19Y3PL3t5pqCiRmNRxxCLZCpAijApS11Qz0oolQTxgpBkMrjO/OSRS0Ujc61FMfI56goYUI22kjr03hJewOTyCHhXQ40j3gyC9Gz9w2LHLTsWZAM4TNydlkKPWsb+8boQTToTGDCnVdp1Y+ymSmmJGxiUvUSRGeIB6pG2oQJwoP528MIaHRunCMJKmhIYT9fdEirhSIx6YzuxINetl4n9eO9HhhZ9SESeaCDxdFCYM6ghmecAulQRrNjIEYUnNrRD3kURYm9RKJgR39uV50jipuGcV9/a0XL3K4yiCfXAAjoELzkEV3IAaqAMMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACfSlgQ=</latexit>

v = Wv0 2 Rm

<latexit sha1_base64="7dh+nMbZhTNBFZpW4tAUWpW8W7s=">AAACAnicbVBNS8NAEJ34WetX1JN4WSyip5KIqBeh6MVjFfsBTS2b7bZdutmE3Y20hOLFv+LFgyJe/RXe/Ddu2hy09cHA470ZZub5EWdKO863NTe/sLi0nFvJr66tb2zaW9tVFcaS0AoJeSjrPlaUM0ErmmlO65GkOPA5rfn9q9SvPVCpWCju9DCizQB3BeswgrWRWvbuAF2g8uAQeUwgL8C65/vJ7eheoJZdcIrOGGiWuBkpQIZyy/7y2iGJAyo04ViphutEuplgqRnhdJT3YkUjTPq4SxuGChxQ1UzGL4zQgVHaqBNKU0Kjsfp7IsGBUsPAN53pkWraS8X/vEasO+fNhIko1lSQyaJOzJEOUZoHajNJieZDQzCRzNyKSA9LTLRJLW9CcKdfniXV46J7WnRvTgqlyyyOHOzBPhyBC2dQgmsoQwUIPMIzvMKb9WS9WO/Wx6R1zspmduAPrM8fJJWWAg==</latexit>

x = Px0 2 Rn

<latexit sha1_base64="Z62AdKtn38rD+aSrRk2pfz9JGbw=">AAACIHicbVDLSsNAFJ34rPUVdelmsIiCUBIR60aounGZgn1AG8tkOmmHTjJhZlIsoZ/ixl9x40IR3enXOGmy0NYLwz2ccy537vEiRqWyrC9jYXFpeWW1sFZc39jc2jZ3dhuSxwKTOuaMi5aHJGE0JHVFFSOtSBAUeIw0veFNqjdHREjKwzs1jogboH5IfYqR0lTXrDwc3XcUj6CTtRp0IDyBOCdTPModzaxdOfASWl2zZJWtacF5YOegBPJyuuZnp8dxHJBQYYakbNtWpNwECUUxI5NiJ5YkQniI+qStYYgCIt1keuAEHmqmB30u9AsVnLK/JxIUSDkOPO0MkBrIWS0l/9PasfIv3ISGUaxIiLNFfsyg4jBNC/aoIFixsQYIC6r/CvEACYSVzrSoQ7BnT54HjdOyfV62a2el6nUeRwHsgwNwDGxQAVVwCxxQBxg8gmfwCt6MJ+PFeDc+MuuCkc/sgT9lfP8AaHefYw==</latexit>

x0>P>QP + c>P + v0>W>AP = 0
<latexit sha1_base64="jmbA8j2LC/f/oMdwfHxE7g2JRgc=">AAACBXicbVC7TsMwFL0pr1JeAUYYLCoEC1WCELAgFVgYi0QfUhsqx3Vaq44T2Q6iirqw8CssDCDEyj+w8Te4bQYoHOlKx+fcK997/JgzpR3ny8rNzM7NL+QXC0vLK6tr9vpGTUWJJLRKIh7Jho8V5UzQqmaa00YsKQ59Tut+/3Lk1++oVCwSN3oQUy/EXcECRrA2Utvert+2dBSjc1RB93voAGVvH50hp20XnZIzBvpL3IwUIUOlbX+2OhFJQio04VippuvE2kux1IxwOiy0EkVjTPq4S5uGChxS5aXjK4Zo1ygdFETSlNBorP6cSHGo1CD0TWeIdU9NeyPxP6+Z6ODUS5mIE00FmXwUJBzpCI0iQR0mKdF8YAgmkpldEelhiYk2wRVMCO70yX9J7bDkHpfc66Ni+SKLIw9bsAP74MIJlOEKKlAFAg/wBC/waj1az9ab9T5pzVnZzCb8gvXxDROWlb0=</latexit>

W>APx0 �W>b = 0

<latexit sha1_base64="GRoPlk2b6fZHHrk7XX4S0gdeszw=">AAACG3icbVDLSgMxFM34rPU16tJNsIiCUGaKqBuh6MblFOwDOrVk0kwbmnmQ3BHLMP/hxl9x40IRV4IL/8a0nYW2Hgg5Oedebu7xYsEVWNa3sbC4tLyyWlgrrm9sbm2bO7sNFSWSsjqNRCRbHlFM8JDVgYNgrVgyEniCNb3h9dhv3jOpeBTewihmnYD0Q+5zSkBLXbNyiV3wJaGpnaWVDD8c3bkQxdiZXjXsaAmfYJrL+tU1S1bZmgDPEzsnJZTD6Zqfbi+iScBCoIIo1batGDopkcCpYFnRTRSLCR2SPmtrGpKAqU462S3Dh1rpYT+S+oSAJ+rvjpQESo0CT1cGBAZq1huL/3ntBPyLTsrDOAEW0ukgPxEYIjwOCve4ZBTESBNCJdd/xXRAdFKg4yzqEOzZledJo1K2z8p27bRUvcrjKKB9dICOkY3OURXdIAfVEUWP6Bm9ojfjyXgx3o2PaemCkffsoT8wvn4AvDWetA==</latexit>

= 1
2x

0>P>QPx0 + c>Px0

Coordinate Transforms

<latexit sha1_base64="Ukx+qoSsTJY7l0Qgd0cHsxnMaCk=">AAACFXicbVDLSgMxFM3UV62vUZdugkV0IWVGRN0IrW5cVrAP6Iwlk2ba0GQyJBlpGfoTbvwVNy4UcSu4829M21lo64HAuefcy809Qcyo0o7zbeUWFpeWV/KrhbX1jc0te3unrkQiMalhwYRsBkgRRiNS01Qz0owlQTxgpBH0r8d+44FIRUV0p4cx8TnqRjSkGGkjte3jygBewgB60KPcLCTK0Ma9p0UMK7AKB4fGzuqgbRedkjMBnCduRoogQ7Vtf3kdgRNOIo0ZUqrlOrH2UyQ1xYyMCl6iSIxwH3VJy9AIcaL8dHLVCB4YpQNDIc2LNJyovydSxJUa8sB0cqR7atYbi/95rUSHF35KozjRJMLTRWHCoBZwHBHsUEmwZkNDEJbU/BXiHpIIaxNkwYTgzp48T+onJfes5N6eFstXWRx5sAf2wRFwwTkogxtQBTWAwSN4Bq/gzXqyXqx362PamrOymV3wB9bnD27Dm98=</latexit>

Ax = b =) W>APx0 = W>b

<latexit sha1_base64="5wnt3nrrIKOHf8j3N59CGg+B6Rc="></latexit>

= 1
2x

0>P>QPx0 + c>Px0 + v0>W>(APx0 � b)
<latexit sha1_base64="QfaUECYM65cbjyr9NBBH3laxcy0=">AAAB+3icbVDLSsNAFL2pr1pfsS7dBIu0gpRERF0W3bhwUcE+oA1lMp22QyeTMDMpLSG/4saFIm79EXf+jZM2C209MHA4517umeOFjEpl299Gbm19Y3Mrv13Y2d3bPzAPi00ZRAKTBg5YINoekoRRThqKKkbaoSDI9xhpeeO71G9NiJA04E9qFhLXR0NOBxQjpaWeWez6SI0wYvFDUpmWzyfls55Zsqv2HNYqcTJSggz1nvnV7Qc48glXmCEpO44dKjdGQlHMSFLoRpKECI/RkHQ05cgn0o3n2RPrVCt9axAI/biy5urvjRj5Us58T0+mSeWyl4r/eZ1IDW7cmPIwUoTjxaFBxCwVWGkRVp8KghWbaYKwoDqrhUdIIKx0XQVdgrP85VXSvKg6V1Xn8bJUu83qyMMxnEAFHLiGGtxDHRqAYQrP8ApvRmK8GO/Gx2I0Z2Q7R/AHxucPv3KTmA==</latexit>

L(x0, v0)

<latexit sha1_base64="na1UbqqaLI6dxt+O+TEFgIvYlA0=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiQi6rLqxmUV+4Amlsl00g6dmYSZiVBCVm78FTcuFHHrN7jzb5y0WWjrgQuHc+7l3nuCmFGlHefbKi0sLi2vlFcra+sbm1v29k5LRYnEpIkjFslOgBRhVJCmppqRTiwJ4gEj7WB0lfvtByIVjcSdHsfE52ggaEgx0kbq2fsX0KMCehzpYRCkt9l9yqGnKScKiqxnV52aMwGcJ25BqqBAo2d/ef0IJ5wIjRlSqus6sfZTJDXFjGQVL1EkRniEBqRrqEBmj59O3sjgoVH6MIykKaHhRP09kSKu1JgHpjM/V816ufif1010eO6nVMSJJgJPF4UJgzqCeSawTyXBmo0NQVhScyvEQyQR1ia5ignBnX15nrSOa+5pzb05qdYvizjKYA8cgCPggjNQB9egAZoAg0fwDF7Bm/VkvVjv1se0tWQVM7vgD6zPH4XOmIo=</latexit>

A 2 Rm⇥n
<latexit sha1_base64="ENVwcy567O2unr7DzQjujFmbe/Q=">AAAB/HicbVDLSgMxFM3UV62v0S7dBIvgqsyIqMuiG5dV7AM6Y0nStA1NMkOSEYah/oobF4q49UPc+Tdm2llo64HA4Zx7uScHx5xp43nfTmlldW19o7xZ2dre2d1z9w/aOkoUoS0S8Uh1MdKUM0lbhhlOu7GiSGBOO3hynfudR6o0i+S9SWMaCjSSbMgIMlbqu1UMAyZhIJAZY5zdTR8E7Ls1r+7NAJeJX5AaKNDsu1/BICKJoNIQjrTu+V5swgwpwwin00qQaBojMkEj2rNUIkF1mM3CT+GxVQZwGCn7pIEz9fdGhoTWqcB2Mg+pF71c/M/rJWZ4GWZMxomhkswPDRMOTQTzJuCAKUoMTy1BRDGbFZIxUogY21fFluAvfnmZtE/r/nndvz2rNa6KOsrgEByBE+CDC9AAN6AJWoCAFDyDV/DmPDkvzrvzMR8tOcVOFfyB8/kD2cSUQw==</latexit>

b 2 Rm

<latexit sha1_base64="C7wHNANVsBMGs5Y5UG7p7e34+Vc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiQi6rLoxmUr9gFNLJPptB06mYSZG6GErNz4K25cKOLWb3Dn3zhpu9DWAwNnzrmXe+8JYsE1OM63VVhaXlldK66XNja3tnfs3b2mjhJFWYNGIlLtgGgmuGQN4CBYO1aMhIFgrWB0nfutB6Y0j+QdjGPmh2QgeZ9TAkbq2od17HGJvZDAMAjS2+w+NT/gIdNYZl277FScCfAicWekjGaode0vrxfRJGQSqCBad1wnBj8lCjgVLCt5iWYxoSMyYB1DJTFz/HRyRoaPjdLD/UiZJwFP1N8dKQm1HoeBqczX1fNeLv7ndRLoX/opl3ECTNLpoH4iMEQ4zwT3uGIUxNgQQhU3u2I6JIpQMMmVTAju/MmLpHlacc8rbv2sXL2axVFEB+gInSAXXaAqukE11EAUPaJn9IrerCfrxXq3PqalBWvWs4/+wPr8AaFcmJs=</latexit>

Q 2 Rn⇥n
<latexit sha1_base64="oQLAceS2jIvK8dETIi/VLPmsZx8=">AAAB+3icbVDLSsNAFL2pr1pftS7dDBbBVUlE1GXRjcsq9gFNLJPppB06mYSZiVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DPHjzlT2ra/rdLK6tr6RnmzsrW9s7tX3a91VJRIQtsk4pHs+VhRzgRta6Y57cWS4tDntOtPrnO/+0ilYpG419OYeiEeCRYwgrWRBtUaQS4TyA2xHvt+epc9GLFuN+wZ0DJxClKHAq1B9csdRiQJqdCEY6X6jh1rL8VSM8JpVnETRWNMJnhE+4YKHFLlpbPsGTo2yhAFkTRPaDRTf2+kOFRqGvpmMs+oFr1c/M/rJzq49FIm4kRTQeaHgoQjHaG8CDRkkhLNp4ZgIpnJisgYS0y0qatiSnAWv7xMOqcN57zh3J7Vm1dFHWU4hCM4AQcuoAk30II2EHiCZ3iFNyuzXqx362M+WrKKnQP4A+vzB4CElBs=</latexit>

c 2 Rn

<latexit sha1_base64="ZEpvvKr9kqw39zNXFSDVZOEqGcE=">AAACKHicbVBNSwMxFMz6WetX1aOXh0VoQcquiHpQFL14VLBaaEvJpqmGJtkleauWpT/Hi3/Fi4giXv0lpu0e1DoQmMy8RzITxlJY9P1Pb2JyanpmNjeXn19YXFourKxe2SgxjFdZJCNTC6nlUmheRYGS12LDqQolvw67pwP/+o4bKyJ9ib2YNxW90aIjGEUntQpHDeQPmHYoQh9KCg5Al7egAZmcSAkmugdDdXcwMJKz2yGocqtQ9Cv+EDBOgowUSYbzVuG10Y5YorhGJqm19cCPsZlSg4JJ3s83Estjyrr0htcd1VRx20yHQfuw6ZQ2dCLjjkYYqj83Uqqs7anQTSqKt/avNxD/8+oJdvabqdBxglyz0UMuPGAEg9agLQxnKHuOUGaE+yuwW2ooQ9dt3pUQ/I08Tq62K8FuJbjYKR6fZHXkyDrZICUSkD1yTM7IOakSRh7JM3kj796T9+J9eJ+j0Qkv21kjv+B9fQPTSKSb</latexit>

fat (m < n), full row rank (rank = m)

<latexit sha1_base64="dKpibvE5ZQwLRkNCmsascc0vyM0=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyURUTdC0Y3LFuwDmlgm00k7dDIJMxOhhuKvuHGhiFv/w51/47TNQlsPXDiccy/33hMknCntON9WYWl5ZXWtuF7a2Nza3rF395oqTiWhDRLzWLYDrChngjY005y2E0lxFHDaCoY3E7/1QKVisbjTo4T6Ee4LFjKCtZG69kEdXaH6vafjBCFPpYQgB3XtslNxpkCLxM1JGXLUuvaX14tJGlGhCcdKdVwn0X6GpWaE03HJSxVNMBniPu0YKnBElZ9Nrx+jY6P0UBhLU0Kjqfp7IsORUqMoMJ0R1gM1703E/7xOqsNLP2MiSTUVZLYoTDnSMZpEgXpMUqL5yBBMJDO3IjLAEhNtAiuZENz5lxdJ87Tinlfc+lm5ep3HUYRDOIITcOECqnALNWgAgUd4hld4s56sF+vd+pi1Fqx8Zh/+wPr8AZJnk18=</latexit>

Q = Q> � 0

<latexit sha1_base64="38savh4ijnGd4dNNH1HcXuRs9fU="></latexit>
P>QP P>A>W
W>AP 0

�

<latexit sha1_base64="y9zUFFIR/uYeVXtPM5hTuknYyRQ=">AAACHXicbVBNS8NAFNzUrxq/oh69LBbBiyWRoh6LXjxWsK3Q1LLZvLZLN5uwuxFL6B/x4l/x4kERD17Ef+O2DaKtAwvDzDz2vQkSzpR23S+rsLC4tLxSXLXX1jc2t5ztnYaKU0mhTmMey5uAKOBMQF0zzeEmkUCigEMzGFyM/eYdSMVica2HCbQj0hOsyyjRRuo4FT+AHhNZEBEt2f0I20e1W1/HCabY9+3mlAe2DyL8CXWcklt2J8DzxMtJCeWodZwPP4xpGoHQlBOlWp6b6HZGpGaUw8j2UwUJoQPSg5ahgkSg2tnkuhE+MEqIu7E0T2g8UX9PZCRSahgFJmn266tZbyz+57VS3T1rZ0wkqQZBpx91U451jMdV4ZBJoJoPDSFUMrMrpn0iCdWmUNuU4M2ePE8ax2XvpOxdVUrV87yOItpD++gQeegUVdElqqE6ougBPaEX9Go9Ws/Wm/U+jRasfGYX/YH1+Q2FXqGU</latexit>
�P>c
W>b

�<latexit sha1_base64="zqwvFLOmFHNJHnDRebc4BR9DA9E=">AAACEHicbVDLSsNAFJ3UV42vqEs3g0XqqiQi6rLoxmUF+4AmlMn0th06mYSZSWkJ/QQ3/oobF4q4denOv3H6QLT1wIXDOfdy7z1hwpnSrvtl5VZW19Y38pv21vbO7p6zf1BTcSopVGnMY9kIiQLOBFQ10xwaiQQShRzqYf9m4tcHIBWLxb0eJRBEpCtYh1GijdRyin4IXSayMCJasuEY28Mi9n08KNo+iPaP3nIKbsmdAi8Tb04KaI5Ky/n02zFNIxCacqJU03MTHWREakY5jG0/VZAQ2iddaBoqSAQqyKYPjfGJUdq4E0tTQuOp+nsiI5FSoyg0nea+nlr0JuJ/XjPVnasgYyJJNQg6W9RJOdYxnqSD20wC1XxkCKGSmVsx7RFJqDYZ2iYEb/HlZVI7K3kXJe/uvFC+nseRR0foGJ0iD12iMrpFFVRFFD2gJ/SCXq1H69l6s95nrTlrPnOI/sD6+AbK3pxx</latexit>
x0

v0

�
KKT System: 

<latexit sha1_base64="gbWgtco1QXDmbK0V2T9ckTYyx6Y=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ6KomIeix68SJUtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777Swtr6yurRc2iptb2zu7pb39ho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyGNxO/+YRK81g+mlGCfkT7koecUWOlh7sT0i2V3Yo7BVkkXk7KkKPWLX11ejFLI5SGCap123MT42dUGc4EjoudVGNC2ZD2sW2ppBFqP5ueOibHVumRMFa2pCFT9fdERiOtR1FgOyNqBnrem4j/ee3UhFd+xmWSGpRstihMBTExmfxNelwhM2JkCWWK21sJG1BFmbHpFG0I3vzLi6RxVvEuKt79ebl6ncdRgEM4glPw4BKqcAs1qAODPjzDK7w5wnlx3p2PWeuSk88cwB84nz9dO40y</latexit>

M 0 <latexit sha1_base64="+kj2Ja5CPA/mmXIC+DepgS02YwM=">AAAB63icbVBNS8NAEJ3Ur1q/oh69LBbBU0lE1ItQ9OJFqGA/oA1ls920S3c3YXcjlNC/4MWDIl79Q978N27aHLT1wcDjvRlm5oUJZ9p43rdTWlldW98ob1a2tnd299z9g5aOU0Vok8Q8Vp0Qa8qZpE3DDKedRFEsQk7b4fg299tPVGkWy0czSWgg8FCyiBFscukeXaO+W/Vq3gxomfgFqUKBRt/96g1ikgoqDeFY667vJSbIsDKMcDqt9FJNE0zGeEi7lkosqA6y2a1TdGKVAYpiZUsaNFN/T2RYaD0Roe0U2Iz0opeL/3nd1ERXQcZkkhoqyXxRlHJkYpQ/jgZMUWL4xBJMFLO3IjLCChNj46nYEPzFl5dJ66zmX9T8h/Nq/aaIowxHcAyn4MMl1OEOGtAEAiN4hld4c4Tz4rw7H/PWklPMHMIfOJ8/1J6Ncg==</latexit>

M =

<latexit sha1_base64="38savh4ijnGd4dNNH1HcXuRs9fU="></latexit>
P>QP P>A>W
W>AP 0

�

<latexit sha1_base64="qZlt3bVD6fA8khY0VoNrtSwhSKo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cq9gOaUDbbbbt0kw27E6WE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKQw6LrfTmFldW19o7hZ2tre2d0r7x80jUo14w2mpNLtkBouRcwbKFDydqI5jULJW+HoZuq3Hrk2QsUPOE54ENFBLPqCUbSS79+LwRCp1uqJdMsVt+rOQJaJl5MK5Kh3y19+T7E04jEySY3peG6CQUY1Cib5pOSnhieUjeiAdyyNacRNkM1unpATq/RIX2lbMZKZ+nsio5Ex4yi0nRHFoVn0puJ/XifF/lWQiThJkcdsvqifSoKKTAMgPaE5Qzm2hDIt7K2EDammDG1MJRuCt/jyMmmeVb2Lqnd3Xqld53EU4QiO4RQ8uIQa3EIdGsAggWd4hTcndV6cd+dj3lpw8plD+APn8wftEJGd</latexit>)
<latexit sha1_base64="yi1D8KSxVVRBUbwHh8pnHZzOzJU="></latexit>2

4
I 0 ⌃
0 I 0
⌃ 0 0

3

5

<latexit sha1_base64="yFrj6P2i1MjLmuLKeaO2g/vp34s=">AAACHnicbVDJSgNBEO2JW4zbqEcvjUHwYpgJbhch6sVjgiYRMpPQ0+lJmvQsdNcIYZgv8eKvePGgiOBJ/8bOctDEBwWP96qoqufFgiuwrG8jt7C4tLySXy2srW9sbpnbOw0VJZKyOo1EJO89opjgIasDB8HuY8lI4AnW9AbXI7/5wKTiUXgHw5i5AemF3OeUgJY65sllrZ0eOeBLQlM7S8tZhi9wHTse77Wwc8t7AcEOtsaCixttB6IYd8yiVbLGwPPEnpIimqLaMT+dbkSTgIVABVGqZVsxuCmRwKlgWcFJFIsJHZAea2kakoApNx2/l+EDrXSxH0ldIeCx+nsiJYFSw8DTnQGBvpr1RuJ/XisB/9xNeRgnwEI6WeQnAkOER1nhLpeMghhqQqjk+lZM+0QnBTrRgg7Bnn15njTKJfu0ZNeOi5WraRx5tIf20SGy0RmqoBtURXVE0SN6Rq/ozXgyXox342PSmjOmM7voD4yvH7RxoFk=</latexit>

AQ� 1
2 = U

⇥
⌃ 0

⇤
V > (SVD)

<latexit sha1_base64="qZlt3bVD6fA8khY0VoNrtSwhSKo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cq9gOaUDbbbbt0kw27E6WE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKQw6LrfTmFldW19o7hZ2tre2d0r7x80jUo14w2mpNLtkBouRcwbKFDydqI5jULJW+HoZuq3Hrk2QsUPOE54ENFBLPqCUbSS79+LwRCp1uqJdMsVt+rOQJaJl5MK5Kh3y19+T7E04jEySY3peG6CQUY1Cib5pOSnhieUjeiAdyyNacRNkM1unpATq/RIX2lbMZKZ+nsio5Ex4yi0nRHFoVn0puJ/XifF/lWQiThJkcdsvqifSoKKTAMgPaE5Qzm2hDIt7K2EDammDG1MJRuCt/jyMmmeVb2Lqnd3Xqld53EU4QiO4RQ8uIQa3EIdGsAggWd4hTcndV6cd+dj3lpw8plD+APn8wftEJGd</latexit>)

Permute…
<latexit sha1_base64="Zjsvh7Rr9tl86OFxVFaV9LmsBrQ=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E1DJoYxnBxEByhL3NXLJkd+/c3RNCyJ+wsVDE1r9j579xk1yhiQ8GHu/NMDMvSgU31ve/vcLK6tr6RnGztLW9s7tX3j9omiTTDBssEYluRdSg4AoblluBrVQjlZHAh2h4M/UfnlAbnqh7O0oxlLSveMwZtU5qdbh0W9B0yxW/6s9AlkmQkwrkqHfLX51ewjKJyjJBjWkHfmrDMdWWM4GTUiczmFI2pH1sO6qoRBOOZ/dOyIlTeiROtCtlyUz9PTGm0piRjFynpHZgFr2p+J/Xzmx8FY65SjOLis0XxZkgNiHT50mPa2RWjByhTHN3K2EDqimzLqKSCyFYfHmZNM+qwUU1uDuv1K7zOIpwBMdwCgFcQg1uoQ4NYCDgGV7hzXv0Xrx372PeWvDymUP4A+/zB0QjkB8=</latexit>

=)

<latexit sha1_base64="w9zzISE9jdJ0t31nc/9ly5f3VI8=">AAACNnicbVDLSgMxFM3UVx1fVZdugkVxVWZE1GXRjV0IFe0DOqVk0ts2NJMZkoxYhn6VG7/DXTcuFHHrJ5i2g9TWA4Fzz72H3Hv8iDOlHWdkZZaWV1bXsuv2xubW9k5ud6+qwlhSqNCQh7LuEwWcCahopjnUIwkk8DnU/P71uF97BKlYKB70IIJmQLqCdRgl2kit3K3nQ5eJxA+IluxpiO0SxsfYu2fdgBjiYM+zZ6pUcdKiZHsg2r/uVi7vFJwJ8CJxU5JHKcqt3KvXDmkcgNCUE6UarhPpZkKkZpTD0PZiBRGhfdKFhqGCBKCayeTsIT4ySht3Qmme0HiizjoSEig1CHwzafbrqfneWPyv14h157KZMBHFGgSdftSJOdYhHmeI20wC1XxgCKGSmV0x7RFJqDZJ2yYEd/7kRVI9LbjnBffuLF+8SuPIogN0iE6Qiy5QEd2gMqogip7RCL2jD+vFerM+ra/paMZKPfvoD6zvHyIIph0=</latexit>2

4
I ⌃ 0
⌃ 0 0
0 0 I

3

5

<latexit sha1_base64="XWYZFKkOh46HsQJXYKZpfHO4mkw=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWAR3FiSIupGKLpx2YJ9QBvLZDpph04mYeZGKDELf8WNC0Xc+hvu/Bunj4W2HrhwOOde7r3HjwXX4DjfVm5peWV1Lb9e2Njc2t6xd/caOkoUZXUaiUi1fKKZ4JLVgYNgrVgxEvqCNf3hzdhvPjCleSTvYBQzLyR9yQNOCRipax9U8RWu3aenHQgUoambpeUsa3TtolNyJsCLxJ2RIpqh2rW/Or2IJiGTQAXRuu06MXgpUcCpYFmhk2gWEzokfdY2VJKQaS+d3J/hY6P0cBApUxLwRP09kZJQ61Hom86QwEDPe2PxP6+dQHDppVzGCTBJp4uCRGCI8DgM3OOKURAjQwhV3NyK6YCYHMBEVjAhuPMvL5JGueSel9zaWbFyPYsjjw7RETpBLrpAFXSLqqiOKHpEz+gVvVlP1ov1bn1MW3PWbGYf/YH1+QOtE5VD</latexit>

P = Q� 1
2V

<latexit sha1_base64="7Eu0nNpjXRCrE1IoQra//M33b98=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgrGFNpTNdtMu3WzC7kQoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaWV1b3yhvVra2d3b3qvsHjybJNOM+S2Si2yE1XArFfRQoeTvVnMah5K1wdDv1W09cG5GoBxynPIjpQIlIMIpW8lvkmvi9as2tuzOQZeIVpAYFmr3qV7efsCzmCpmkxnQ8N8UgpxoFk3xS6WaGp5SN6IB3LFU05ibIZ8dOyIlV+iRKtC2FZKb+nshpbMw4Dm1nTHFoFr2p+J/XyTC6CnKh0gy5YvNFUSYJJmT6OekLzRnKsSWUaWFvJWxINWVo86nYELzFl5fJ41ndu6h79+e1xk0RRxmO4BhOwYNLaMAdNMEHBgKe4RXeHOW8OO/Ox7y15BQzh/AHzucPioWN2w==</latexit>

W = UTake

Conditioned KKT Matrix: Option 1* *many conditionings are possible



KKT Conditions:

<latexit sha1_base64="gtH1839nmlU7F3xavdaDDimdq2g=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Rj04jGCeUCyhNlJbzJkZnaZmRVDyEd48aCIV7/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vp37zEbXhiXqwoxRDSfuKx5xR66RmR3LVfSLdUtmv+DOQZRLkpAw5at3SV6eXsEyiskxQY9qBn9pwTLXlTOCk2MkMppQNaR/bjioq0YTj2bkTcuqUHokT7UpZMlN/T4ypNGYkI9cpqR2YRW8q/ue1Mxtfh2Ou0syiYvNFcSaITcj0d9LjGpkVI0co09zdStiAasqsS6joQggWX14mjfNKcFkJ7i/K1Zs8jgIcwwmcQQBXUIU7qEEdGAzhGV7hzUu9F+/d+5i3rnj5zBH8gff5AwVbj10=</latexit>

min
x

<latexit sha1_base64="P2Eyv+FRuDhEdD4G+E1xMfPNBl4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgKSQi6rHoxWMFWwttKJvtpl262Q27E7GE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36PvfTmlldW19o7xZ2dre2d2r7h+0jMo0ZU2qhNLtiBgmuGRN5ChYO9WMJJFgD9HoZuo/PDJtuJL3OE5ZmJCB5DGnBK3U6SJ7wtx46E161Zrv+TO4yyQoSA0KNHrVr25f0SxhEqkgxnQCP8UwJxo5FWxS6WaGpYSOyIB1LJUkYSbMZydP3BOr9N1YaVsS3Zn6eyIniTHjJLKdCcGhWfSm4n9eJ8P4Ksy5TDNkks4XxZlwUbnT/90+14yiGFtCqOb2VpcOiSYUbUoVG0Kw+PIyaZ15wYUX3J3X6tdFHGU4gmM4hQAuoQ630IAmUFDwDK/w5qDz4rw7H/PWklPMHMIfOJ8/ViKRSg==</latexit>

s.t.

1. Stationarity:

Lagrangian:

Primal: 

Dual: 

2. Feasibility:

<latexit sha1_base64="fktkf7e37s5ZsJjxRobER+EnYsg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxiv2ANpTNdtIu3WzC7kYoof/AiwdFvPqPvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3U791hMqzWP5aMYJ+hEdSB5yRo2VHq5Jr1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbphJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvkZl0lqULL5ojAVxMRk+jbpc4XMiLEllClubyVsSBVlxoZTsiF4iy8vk+ZZ1buoevfnldpNHkcRjuAYTsGDS6jBHdShAQxCeIZXeHNGzovz7nzMWwtOPnMIf+B8/gDkZozx</latexit>=

Conditioning: 

<latexit sha1_base64="wvOP5I9rhkUIhk0XPXhGkuO2GIY=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1hEVyURUTdC0Y3LKvYBTSyT6aQdOjMJM5NCCcWNv+LGhSJu/Qp3/o2TNgttPXDhcM693HtPEDOqtON8W4WFxaXlleJqaW19Y3PL3t5pqCiRmNRxxCLZCpAijApS11Qz0oolQTxgpBkMrjO/OSRS0Ujc61FMfI56goYUI22kjr03hJewOTyCHhXQ40j3gyC9Gz9w2LHLTsWZAM4TNydlkKPWsb+8boQTToTGDCnVdp1Y+ymSmmJGxiUvUSRGeIB6pG2oQJwoP528MIaHRunCMJKmhIYT9fdEirhSIx6YzuxINetl4n9eO9HhhZ9SESeaCDxdFCYM6ghmecAulQRrNjIEYUnNrRD3kURYm9RKJgR39uV50jipuGcV9/a0XL3K4yiCfXAAjoELzkEV3IAaqAMMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACfSlgQ=</latexit>

v = Wv0 2 Rm

<latexit sha1_base64="7dh+nMbZhTNBFZpW4tAUWpW8W7s=">AAACAnicbVBNS8NAEJ34WetX1JN4WSyip5KIqBeh6MVjFfsBTS2b7bZdutmE3Y20hOLFv+LFgyJe/RXe/Ddu2hy09cHA470ZZub5EWdKO863NTe/sLi0nFvJr66tb2zaW9tVFcaS0AoJeSjrPlaUM0ErmmlO65GkOPA5rfn9q9SvPVCpWCju9DCizQB3BeswgrWRWvbuAF2g8uAQeUwgL8C65/vJ7eheoJZdcIrOGGiWuBkpQIZyy/7y2iGJAyo04ViphutEuplgqRnhdJT3YkUjTPq4SxuGChxQ1UzGL4zQgVHaqBNKU0Kjsfp7IsGBUsPAN53pkWraS8X/vEasO+fNhIko1lSQyaJOzJEOUZoHajNJieZDQzCRzNyKSA9LTLRJLW9CcKdfniXV46J7WnRvTgqlyyyOHOzBPhyBC2dQgmsoQwUIPMIzvMKb9WS9WO/Wx6R1zspmduAPrM8fJJWWAg==</latexit>

x = Px0 2 Rn

<latexit sha1_base64="Z62AdKtn38rD+aSrRk2pfz9JGbw=">AAACIHicbVDLSsNAFJ34rPUVdelmsIiCUBIR60aounGZgn1AG8tkOmmHTjJhZlIsoZ/ixl9x40IR3enXOGmy0NYLwz2ccy537vEiRqWyrC9jYXFpeWW1sFZc39jc2jZ3dhuSxwKTOuaMi5aHJGE0JHVFFSOtSBAUeIw0veFNqjdHREjKwzs1jogboH5IfYqR0lTXrDwc3XcUj6CTtRp0IDyBOCdTPModzaxdOfASWl2zZJWtacF5YOegBPJyuuZnp8dxHJBQYYakbNtWpNwECUUxI5NiJ5YkQniI+qStYYgCIt1keuAEHmqmB30u9AsVnLK/JxIUSDkOPO0MkBrIWS0l/9PasfIv3ISGUaxIiLNFfsyg4jBNC/aoIFixsQYIC6r/CvEACYSVzrSoQ7BnT54HjdOyfV62a2el6nUeRwHsgwNwDGxQAVVwCxxQBxg8gmfwCt6MJ+PFeDc+MuuCkc/sgT9lfP8AaHefYw==</latexit>

x0>P>QP + c>P + v0>W>AP = 0
<latexit sha1_base64="jmbA8j2LC/f/oMdwfHxE7g2JRgc=">AAACBXicbVC7TsMwFL0pr1JeAUYYLCoEC1WCELAgFVgYi0QfUhsqx3Vaq44T2Q6iirqw8CssDCDEyj+w8Te4bQYoHOlKx+fcK997/JgzpR3ny8rNzM7NL+QXC0vLK6tr9vpGTUWJJLRKIh7Jho8V5UzQqmaa00YsKQ59Tut+/3Lk1++oVCwSN3oQUy/EXcECRrA2Utvert+2dBSjc1RB93voAGVvH50hp20XnZIzBvpL3IwUIUOlbX+2OhFJQio04VippuvE2kux1IxwOiy0EkVjTPq4S5uGChxS5aXjK4Zo1ygdFETSlNBorP6cSHGo1CD0TWeIdU9NeyPxP6+Z6ODUS5mIE00FmXwUJBzpCI0iQR0mKdF8YAgmkpldEelhiYk2wRVMCO70yX9J7bDkHpfc66Ni+SKLIw9bsAP74MIJlOEKKlAFAg/wBC/waj1az9ab9T5pzVnZzCb8gvXxDROWlb0=</latexit>

W>APx0 �W>b = 0

<latexit sha1_base64="GRoPlk2b6fZHHrk7XX4S0gdeszw=">AAACG3icbVDLSgMxFM34rPU16tJNsIiCUGaKqBuh6MblFOwDOrVk0kwbmnmQ3BHLMP/hxl9x40IRV4IL/8a0nYW2Hgg5Oedebu7xYsEVWNa3sbC4tLyyWlgrrm9sbm2bO7sNFSWSsjqNRCRbHlFM8JDVgYNgrVgyEniCNb3h9dhv3jOpeBTewihmnYD0Q+5zSkBLXbNyiV3wJaGpnaWVDD8c3bkQxdiZXjXsaAmfYJrL+tU1S1bZmgDPEzsnJZTD6Zqfbi+iScBCoIIo1batGDopkcCpYFnRTRSLCR2SPmtrGpKAqU462S3Dh1rpYT+S+oSAJ+rvjpQESo0CT1cGBAZq1huL/3ntBPyLTsrDOAEW0ukgPxEYIjwOCve4ZBTESBNCJdd/xXRAdFKg4yzqEOzZledJo1K2z8p27bRUvcrjKKB9dICOkY3OURXdIAfVEUWP6Bm9ojfjyXgx3o2PaemCkffsoT8wvn4AvDWetA==</latexit>

= 1
2x

0>P>QPx0 + c>Px0

Coordinate Transforms

<latexit sha1_base64="Ukx+qoSsTJY7l0Qgd0cHsxnMaCk=">AAACFXicbVDLSgMxFM3UV62vUZdugkV0IWVGRN0IrW5cVrAP6Iwlk2ba0GQyJBlpGfoTbvwVNy4UcSu4829M21lo64HAuefcy809Qcyo0o7zbeUWFpeWV/KrhbX1jc0te3unrkQiMalhwYRsBkgRRiNS01Qz0owlQTxgpBH0r8d+44FIRUV0p4cx8TnqRjSkGGkjte3jygBewgB60KPcLCTK0Ma9p0UMK7AKB4fGzuqgbRedkjMBnCduRoogQ7Vtf3kdgRNOIo0ZUqrlOrH2UyQ1xYyMCl6iSIxwH3VJy9AIcaL8dHLVCB4YpQNDIc2LNJyovydSxJUa8sB0cqR7atYbi/95rUSHF35KozjRJMLTRWHCoBZwHBHsUEmwZkNDEJbU/BXiHpIIaxNkwYTgzp48T+onJfes5N6eFstXWRx5sAf2wRFwwTkogxtQBTWAwSN4Bq/gzXqyXqx362PamrOymV3wB9bnD27Dm98=</latexit>

Ax = b =) W>APx0 = W>b

<latexit sha1_base64="5wnt3nrrIKOHf8j3N59CGg+B6Rc="></latexit>

= 1
2x

0>P>QPx0 + c>Px0 + v0>W>(APx0 � b)
<latexit sha1_base64="QfaUECYM65cbjyr9NBBH3laxcy0=">AAAB+3icbVDLSsNAFL2pr1pfsS7dBIu0gpRERF0W3bhwUcE+oA1lMp22QyeTMDMpLSG/4saFIm79EXf+jZM2C209MHA4517umeOFjEpl299Gbm19Y3Mrv13Y2d3bPzAPi00ZRAKTBg5YINoekoRRThqKKkbaoSDI9xhpeeO71G9NiJA04E9qFhLXR0NOBxQjpaWeWez6SI0wYvFDUpmWzyfls55Zsqv2HNYqcTJSggz1nvnV7Qc48glXmCEpO44dKjdGQlHMSFLoRpKECI/RkHQ05cgn0o3n2RPrVCt9axAI/biy5urvjRj5Us58T0+mSeWyl4r/eZ1IDW7cmPIwUoTjxaFBxCwVWGkRVp8KghWbaYKwoDqrhUdIIKx0XQVdgrP85VXSvKg6V1Xn8bJUu83qyMMxnEAFHLiGGtxDHRqAYQrP8ApvRmK8GO/Gx2I0Z2Q7R/AHxucPv3KTmA==</latexit>

L(x0, v0)

<latexit sha1_base64="na1UbqqaLI6dxt+O+TEFgIvYlA0=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiQi6rLqxmUV+4Amlsl00g6dmYSZiVBCVm78FTcuFHHrN7jzb5y0WWjrgQuHc+7l3nuCmFGlHefbKi0sLi2vlFcra+sbm1v29k5LRYnEpIkjFslOgBRhVJCmppqRTiwJ4gEj7WB0lfvtByIVjcSdHsfE52ggaEgx0kbq2fsX0KMCehzpYRCkt9l9yqGnKScKiqxnV52aMwGcJ25BqqBAo2d/ef0IJ5wIjRlSqus6sfZTJDXFjGQVL1EkRniEBqRrqEBmj59O3sjgoVH6MIykKaHhRP09kSKu1JgHpjM/V816ufif1010eO6nVMSJJgJPF4UJgzqCeSawTyXBmo0NQVhScyvEQyQR1ia5ignBnX15nrSOa+5pzb05qdYvizjKYA8cgCPggjNQB9egAZoAg0fwDF7Bm/VkvVjv1se0tWQVM7vgD6zPH4XOmIo=</latexit>

A 2 Rm⇥n
<latexit sha1_base64="ENVwcy567O2unr7DzQjujFmbe/Q=">AAAB/HicbVDLSgMxFM3UV62v0S7dBIvgqsyIqMuiG5dV7AM6Y0nStA1NMkOSEYah/oobF4q49UPc+Tdm2llo64HA4Zx7uScHx5xp43nfTmlldW19o7xZ2dre2d1z9w/aOkoUoS0S8Uh1MdKUM0lbhhlOu7GiSGBOO3hynfudR6o0i+S9SWMaCjSSbMgIMlbqu1UMAyZhIJAZY5zdTR8E7Ls1r+7NAJeJX5AaKNDsu1/BICKJoNIQjrTu+V5swgwpwwin00qQaBojMkEj2rNUIkF1mM3CT+GxVQZwGCn7pIEz9fdGhoTWqcB2Mg+pF71c/M/rJWZ4GWZMxomhkswPDRMOTQTzJuCAKUoMTy1BRDGbFZIxUogY21fFluAvfnmZtE/r/nndvz2rNa6KOsrgEByBE+CDC9AAN6AJWoCAFDyDV/DmPDkvzrvzMR8tOcVOFfyB8/kD2cSUQw==</latexit>

b 2 Rm

<latexit sha1_base64="C7wHNANVsBMGs5Y5UG7p7e34+Vc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiQi6rLoxmUr9gFNLJPptB06mYSZG6GErNz4K25cKOLWb3Dn3zhpu9DWAwNnzrmXe+8JYsE1OM63VVhaXlldK66XNja3tnfs3b2mjhJFWYNGIlLtgGgmuGQN4CBYO1aMhIFgrWB0nfutB6Y0j+QdjGPmh2QgeZ9TAkbq2od17HGJvZDAMAjS2+w+NT/gIdNYZl277FScCfAicWekjGaode0vrxfRJGQSqCBad1wnBj8lCjgVLCt5iWYxoSMyYB1DJTFz/HRyRoaPjdLD/UiZJwFP1N8dKQm1HoeBqczX1fNeLv7ndRLoX/opl3ECTNLpoH4iMEQ4zwT3uGIUxNgQQhU3u2I6JIpQMMmVTAju/MmLpHlacc8rbv2sXL2axVFEB+gInSAXXaAqukE11EAUPaJn9IrerCfrxXq3PqalBWvWs4/+wPr8AaFcmJs=</latexit>

Q 2 Rn⇥n
<latexit sha1_base64="oQLAceS2jIvK8dETIi/VLPmsZx8=">AAAB+3icbVDLSsNAFL2pr1pftS7dDBbBVUlE1GXRjcsq9gFNLJPppB06mYSZiVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DPHjzlT2ra/rdLK6tr6RnmzsrW9s7tX3a91VJRIQtsk4pHs+VhRzgRta6Y57cWS4tDntOtPrnO/+0ilYpG419OYeiEeCRYwgrWRBtUaQS4TyA2xHvt+epc9GLFuN+wZ0DJxClKHAq1B9csdRiQJqdCEY6X6jh1rL8VSM8JpVnETRWNMJnhE+4YKHFLlpbPsGTo2yhAFkTRPaDRTf2+kOFRqGvpmMs+oFr1c/M/rJzq49FIm4kRTQeaHgoQjHaG8CDRkkhLNp4ZgIpnJisgYS0y0qatiSnAWv7xMOqcN57zh3J7Vm1dFHWU4hCM4AQcuoAk30II2EHiCZ3iFNyuzXqx362M+WrKKnQP4A+vzB4CElBs=</latexit>

c 2 Rn

<latexit sha1_base64="ZEpvvKr9kqw39zNXFSDVZOEqGcE=">AAACKHicbVBNSwMxFMz6WetX1aOXh0VoQcquiHpQFL14VLBaaEvJpqmGJtkleauWpT/Hi3/Fi4giXv0lpu0e1DoQmMy8RzITxlJY9P1Pb2JyanpmNjeXn19YXFourKxe2SgxjFdZJCNTC6nlUmheRYGS12LDqQolvw67pwP/+o4bKyJ9ib2YNxW90aIjGEUntQpHDeQPmHYoQh9KCg5Al7egAZmcSAkmugdDdXcwMJKz2yGocqtQ9Cv+EDBOgowUSYbzVuG10Y5YorhGJqm19cCPsZlSg4JJ3s83Estjyrr0htcd1VRx20yHQfuw6ZQ2dCLjjkYYqj83Uqqs7anQTSqKt/avNxD/8+oJdvabqdBxglyz0UMuPGAEg9agLQxnKHuOUGaE+yuwW2ooQ9dt3pUQ/I08Tq62K8FuJbjYKR6fZHXkyDrZICUSkD1yTM7IOakSRh7JM3kj796T9+J9eJ+j0Qkv21kjv+B9fQPTSKSb</latexit>

fat (m < n), full row rank (rank = m)

<latexit sha1_base64="dKpibvE5ZQwLRkNCmsascc0vyM0=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyURUTdC0Y3LFuwDmlgm00k7dDIJMxOhhuKvuHGhiFv/w51/47TNQlsPXDiccy/33hMknCntON9WYWl5ZXWtuF7a2Nza3rF395oqTiWhDRLzWLYDrChngjY005y2E0lxFHDaCoY3E7/1QKVisbjTo4T6Ee4LFjKCtZG69kEdXaH6vafjBCFPpYQgB3XtslNxpkCLxM1JGXLUuvaX14tJGlGhCcdKdVwn0X6GpWaE03HJSxVNMBniPu0YKnBElZ9Nrx+jY6P0UBhLU0Kjqfp7IsORUqMoMJ0R1gM1703E/7xOqsNLP2MiSTUVZLYoTDnSMZpEgXpMUqL5yBBMJDO3IjLAEhNtAiuZENz5lxdJ87Tinlfc+lm5ep3HUYRDOIITcOECqnALNWgAgUd4hld4s56sF+vd+pi1Fqx8Zh/+wPr8AZJnk18=</latexit>

Q = Q> � 0

<latexit sha1_base64="38savh4ijnGd4dNNH1HcXuRs9fU="></latexit>
P>QP P>A>W
W>AP 0

�

<latexit sha1_base64="y9zUFFIR/uYeVXtPM5hTuknYyRQ=">AAACHXicbVBNS8NAFNzUrxq/oh69LBbBiyWRoh6LXjxWsK3Q1LLZvLZLN5uwuxFL6B/x4l/x4kERD17Ef+O2DaKtAwvDzDz2vQkSzpR23S+rsLC4tLxSXLXX1jc2t5ztnYaKU0mhTmMey5uAKOBMQF0zzeEmkUCigEMzGFyM/eYdSMVica2HCbQj0hOsyyjRRuo4FT+AHhNZEBEt2f0I20e1W1/HCabY9+3mlAe2DyL8CXWcklt2J8DzxMtJCeWodZwPP4xpGoHQlBOlWp6b6HZGpGaUw8j2UwUJoQPSg5ahgkSg2tnkuhE+MEqIu7E0T2g8UX9PZCRSahgFJmn266tZbyz+57VS3T1rZ0wkqQZBpx91U451jMdV4ZBJoJoPDSFUMrMrpn0iCdWmUNuU4M2ePE8ax2XvpOxdVUrV87yOItpD++gQeegUVdElqqE6ougBPaEX9Go9Ws/Wm/U+jRasfGYX/YH1+Q2FXqGU</latexit>
�P>c
W>b

�<latexit sha1_base64="zqwvFLOmFHNJHnDRebc4BR9DA9E=">AAACEHicbVDLSsNAFJ3UV42vqEs3g0XqqiQi6rLoxmUF+4AmlMn0th06mYSZSWkJ/QQ3/oobF4q4denOv3H6QLT1wIXDOfdy7z1hwpnSrvtl5VZW19Y38pv21vbO7p6zf1BTcSopVGnMY9kIiQLOBFQ10xwaiQQShRzqYf9m4tcHIBWLxb0eJRBEpCtYh1GijdRyin4IXSayMCJasuEY28Mi9n08KNo+iPaP3nIKbsmdAi8Tb04KaI5Ky/n02zFNIxCacqJU03MTHWREakY5jG0/VZAQ2iddaBoqSAQqyKYPjfGJUdq4E0tTQuOp+nsiI5FSoyg0nea+nlr0JuJ/XjPVnasgYyJJNQg6W9RJOdYxnqSD20wC1XxkCKGSmVsx7RFJqDYZ2iYEb/HlZVI7K3kXJe/uvFC+nseRR0foGJ0iD12iMrpFFVRFFD2gJ/SCXq1H69l6s95nrTlrPnOI/sD6+AbK3pxx</latexit>
x0

v0

�
KKT System: 

<latexit sha1_base64="gbWgtco1QXDmbK0V2T9ckTYyx6Y=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ6KomIeix68SJUtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777Swtr6yurRc2iptb2zu7pb39ho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyGNxO/+YRK81g+mlGCfkT7koecUWOlh7sT0i2V3Yo7BVkkXk7KkKPWLX11ejFLI5SGCap123MT42dUGc4EjoudVGNC2ZD2sW2ppBFqP5ueOibHVumRMFa2pCFT9fdERiOtR1FgOyNqBnrem4j/ee3UhFd+xmWSGpRstihMBTExmfxNelwhM2JkCWWK21sJG1BFmbHpFG0I3vzLi6RxVvEuKt79ebl6ncdRgEM4glPw4BKqcAs1qAODPjzDK7w5wnlx3p2PWeuSk88cwB84nz9dO40y</latexit>

M 0

<latexit sha1_base64="38savh4ijnGd4dNNH1HcXuRs9fU="></latexit>
P>QP P>A>W
W>AP 0

�

<latexit sha1_base64="qZlt3bVD6fA8khY0VoNrtSwhSKo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cq9gOaUDbbbbt0kw27E6WE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKQw6LrfTmFldW19o7hZ2tre2d0r7x80jUo14w2mpNLtkBouRcwbKFDydqI5jULJW+HoZuq3Hrk2QsUPOE54ENFBLPqCUbSS79+LwRCp1uqJdMsVt+rOQJaJl5MK5Kh3y19+T7E04jEySY3peG6CQUY1Cib5pOSnhieUjeiAdyyNacRNkM1unpATq/RIX2lbMZKZ+nsio5Ex4yi0nRHFoVn0puJ/XifF/lWQiThJkcdsvqifSoKKTAMgPaE5Qzm2hDIt7K2EDammDG1MJRuCt/jyMmmeVb2Lqnd3Xqld53EU4QiO4RQ8uIQa3EIdGsAggWd4hTcndV6cd+dj3lpw8plD+APn8wftEJGd</latexit>)

<latexit sha1_base64="yFrj6P2i1MjLmuLKeaO2g/vp34s=">AAACHnicbVDJSgNBEO2JW4zbqEcvjUHwYpgJbhch6sVjgiYRMpPQ0+lJmvQsdNcIYZgv8eKvePGgiOBJ/8bOctDEBwWP96qoqufFgiuwrG8jt7C4tLySXy2srW9sbpnbOw0VJZKyOo1EJO89opjgIasDB8HuY8lI4AnW9AbXI7/5wKTiUXgHw5i5AemF3OeUgJY65sllrZ0eOeBLQlM7S8tZhi9wHTse77Wwc8t7AcEOtsaCixttB6IYd8yiVbLGwPPEnpIimqLaMT+dbkSTgIVABVGqZVsxuCmRwKlgWcFJFIsJHZAea2kakoApNx2/l+EDrXSxH0ldIeCx+nsiJYFSw8DTnQGBvpr1RuJ/XisB/9xNeRgnwEI6WeQnAkOER1nhLpeMghhqQqjk+lZM+0QnBTrRgg7Bnn15njTKJfu0ZNeOi5WraRx5tIf20SGy0RmqoBtURXVE0SN6Rq/ozXgyXox342PSmjOmM7voD4yvH7RxoFk=</latexit>

AQ� 1
2 = U

⇥
⌃ 0

⇤
V > (SVD)

<latexit sha1_base64="qZlt3bVD6fA8khY0VoNrtSwhSKo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cq9gOaUDbbbbt0kw27E6WE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKQw6LrfTmFldW19o7hZ2tre2d0r7x80jUo14w2mpNLtkBouRcwbKFDydqI5jULJW+HoZuq3Hrk2QsUPOE54ENFBLPqCUbSS79+LwRCp1uqJdMsVt+rOQJaJl5MK5Kh3y19+T7E04jEySY3peG6CQUY1Cib5pOSnhieUjeiAdyyNacRNkM1unpATq/RIX2lbMZKZ+nsio5Ex4yi0nRHFoVn0puJ/XifF/lWQiThJkcdsvqifSoKKTAMgPaE5Qzm2hDIt7K2EDammDG1MJRuCt/jyMmmeVb2Lqnd3Xqld53EU4QiO4RQ8uIQa3EIdGsAggWd4hTcndV6cd+dj3lpw8plD+APn8wftEJGd</latexit>)
<latexit sha1_base64="w9zzISE9jdJ0t31nc/9ly5f3VI8=">AAACNnicbVDLSgMxFM3UVx1fVZdugkVxVWZE1GXRjV0IFe0DOqVk0ts2NJMZkoxYhn6VG7/DXTcuFHHrJ5i2g9TWA4Fzz72H3Hv8iDOlHWdkZZaWV1bXsuv2xubW9k5ud6+qwlhSqNCQh7LuEwWcCahopjnUIwkk8DnU/P71uF97BKlYKB70IIJmQLqCdRgl2kit3K3nQ5eJxA+IluxpiO0SxsfYu2fdgBjiYM+zZ6pUcdKiZHsg2r/uVi7vFJwJ8CJxU5JHKcqt3KvXDmkcgNCUE6UarhPpZkKkZpTD0PZiBRGhfdKFhqGCBKCayeTsIT4ySht3Qmme0HiizjoSEig1CHwzafbrqfneWPyv14h157KZMBHFGgSdftSJOdYhHmeI20wC1XxgCKGSmV0x7RFJqDZJ2yYEd/7kRVI9LbjnBffuLF+8SuPIogN0iE6Qiy5QEd2gMqogip7RCL2jD+vFerM+ra/paMZKPfvoD6zvHyIIph0=</latexit>2

4
I ⌃ 0
⌃ 0 0
0 0 I

3

5<latexit sha1_base64="qZlt3bVD6fA8khY0VoNrtSwhSKo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cq9gOaUDbbbbt0kw27E6WE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKQw6LrfTmFldW19o7hZ2tre2d0r7x80jUo14w2mpNLtkBouRcwbKFDydqI5jULJW+HoZuq3Hrk2QsUPOE54ENFBLPqCUbSS79+LwRCp1uqJdMsVt+rOQJaJl5MK5Kh3y19+T7E04jEySY3peG6CQUY1Cib5pOSnhieUjeiAdyyNacRNkM1unpATq/RIX2lbMZKZ+nsio5Ex4yi0nRHFoVn0puJ/XifF/lWQiThJkcdsvqifSoKKTAMgPaE5Qzm2hDIt7K2EDammDG1MJRuCt/jyMmmeVb2Lqnd3Xqld53EU4QiO4RQ8uIQa3EIdGsAggWd4hTcndV6cd+dj3lpw8plD+APn8wftEJGd</latexit>)
<latexit sha1_base64="p0X2wWB/WuZmZ/XLYn69av4l5MQ=">AAACJXicbVDLSgMxFM34rOOr6tJNsFhclRkRdeGi6MZlBfuAzjBk0ts2NpMZkoxYhv6MG3/FjQuLCK78FdMHRVsPBA7nnEvuPWHCmdKO82UtLa+srq3nNuzNre2d3fzefk3FqaRQpTGPZSMkCjgTUNVMc2gkEkgUcqiHvZuRX38EqVgs7nU/AT8iHcHajBJtpCB/5YXQYSILI6Ilexpg28VF7CnWiUjwgD3PnvEidrDtgWjNwkG+4JScMfAicaekgKaoBPmh14ppGoHQlBOlmq6TaD8jUjPKYWB7qYKE0B7pQNNQQSJQfja+coCPjdLC7ViaJzQeq78nMhIp1Y9CkzT7ddW8NxL/85qpbl/6GRNJqkHQyUftlGMd41FluMUkUM37hhAqmdkV0y6RhGpTrG1KcOdPXiS105J7XnLvzgrl62kdOXSIjtAJctEFKqNbVEFVRNEzekXvaGi9WG/Wh/U5iS5Z05kD9AfW9w/lvaOq</latexit>
1 �j

�j 0

�
Subblocks: 

<latexit sha1_base64="2dgT4EzdCodkmF8AFD+/2MPIUhM=">AAACAHicbVC7SgNBFJ2NrxhfqxYWNoNBiEXCbhC1EYI2lhHMA5J1mZ3MJmNmZpeZWSEsafwVGwtFbP0MO//GSbKFJh64cDjnXu69J4gZVdpxvq3c0vLK6lp+vbCxubW9Y+/uNVWUSEwaOGKRbAdIEUYFaWiqGWnHkiAeMNIKhtcTv/VIpKKRuNOjmHgc9QUNKUbaSL59oEqq7J7AMuwq2ufIf7ivwkvo+HbRqThTwEXiZqQIMtR9+6vbi3DCidCYIaU6rhNrL0VSU8zIuNBNFIkRHqI+6RgqECfKS6cPjOGxUXowjKQpoeFU/T2RIq7UiAemkyM9UPPeRPzP6yQ6vPBSKuJEE4Fni8KEQR3BSRqwRyXBmo0MQVhScyvEAyQR1iazggnBnX95kTSrFfes4t6eFmtXWRx5cAiOQAm44BzUwA2ogwbAYAyewSt4s56sF+vd+pi15qxsZh/8gfX5A+qplAw=</latexit>

s(s� 1)� �2
j = 0

<latexit sha1_base64="DR2UPItc+TY9LMpkYDb65dtUtQ0="></latexit>

�j,j+1 = 1
2 ±

q
1
4 + �2

j

<latexit sha1_base64="XWYZFKkOh46HsQJXYKZpfHO4mkw=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWAR3FiSIupGKLpx2YJ9QBvLZDpph04mYeZGKDELf8WNC0Xc+hvu/Bunj4W2HrhwOOde7r3HjwXX4DjfVm5peWV1Lb9e2Njc2t6xd/caOkoUZXUaiUi1fKKZ4JLVgYNgrVgxEvqCNf3hzdhvPjCleSTvYBQzLyR9yQNOCRipax9U8RWu3aenHQgUoambpeUsa3TtolNyJsCLxJ2RIpqh2rW/Or2IJiGTQAXRuu06MXgpUcCpYFmhk2gWEzokfdY2VJKQaS+d3J/hY6P0cBApUxLwRP09kZJQ61Hom86QwEDPe2PxP6+dQHDppVzGCTBJp4uCRGCI8DgM3OOKURAjQwhV3NyK6YCYHMBEVjAhuPMvL5JGueSel9zaWbFyPYsjjw7RETpBLrpAFXSLqqiOKHpEz+gVvVlP1ov1bn1MW3PWbGYf/YH1+QOtE5VD</latexit>

P = Q� 1
2V

<latexit sha1_base64="7Eu0nNpjXRCrE1IoQra//M33b98=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgrGFNpTNdtMu3WzC7kQoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaWV1b3yhvVra2d3b3qvsHjybJNOM+S2Si2yE1XArFfRQoeTvVnMah5K1wdDv1W09cG5GoBxynPIjpQIlIMIpW8lvkmvi9as2tuzOQZeIVpAYFmr3qV7efsCzmCpmkxnQ8N8UgpxoFk3xS6WaGp5SN6IB3LFU05ibIZ8dOyIlV+iRKtC2FZKb+nshpbMw4Dm1nTHFoFr2p+J/XyTC6CnKh0gy5YvNFUSYJJmT6OekLzRnKsSWUaWFvJWxINWVo86nYELzFl5fJ41ndu6h79+e1xk0RRxmO4BhOwYNLaMAdNMEHBgKe4RXeHOW8OO/Ox7y15BQzh/AHzucPioWN2w==</latexit>

W = UTake

Conditioned KKT Matrix: Option 1* *many conditionings are possible



KKT Conditions:

<latexit sha1_base64="gtH1839nmlU7F3xavdaDDimdq2g=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Rj04jGCeUCyhNlJbzJkZnaZmRVDyEd48aCIV7/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vp37zEbXhiXqwoxRDSfuKx5xR66RmR3LVfSLdUtmv+DOQZRLkpAw5at3SV6eXsEyiskxQY9qBn9pwTLXlTOCk2MkMppQNaR/bjioq0YTj2bkTcuqUHokT7UpZMlN/T4ypNGYkI9cpqR2YRW8q/ue1Mxtfh2Ou0syiYvNFcSaITcj0d9LjGpkVI0co09zdStiAasqsS6joQggWX14mjfNKcFkJ7i/K1Zs8jgIcwwmcQQBXUIU7qEEdGAzhGV7hzUu9F+/d+5i3rnj5zBH8gff5AwVbj10=</latexit>

min
x

<latexit sha1_base64="P2Eyv+FRuDhEdD4G+E1xMfPNBl4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgKSQi6rHoxWMFWwttKJvtpl262Q27E7GE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36PvfTmlldW19o7xZ2dre2d2r7h+0jMo0ZU2qhNLtiBgmuGRN5ChYO9WMJJFgD9HoZuo/PDJtuJL3OE5ZmJCB5DGnBK3U6SJ7wtx46E161Zrv+TO4yyQoSA0KNHrVr25f0SxhEqkgxnQCP8UwJxo5FWxS6WaGpYSOyIB1LJUkYSbMZydP3BOr9N1YaVsS3Zn6eyIniTHjJLKdCcGhWfSm4n9eJ8P4Ksy5TDNkks4XxZlwUbnT/90+14yiGFtCqOb2VpcOiSYUbUoVG0Kw+PIyaZ15wYUX3J3X6tdFHGU4gmM4hQAuoQ630IAmUFDwDK/w5qDz4rw7H/PWklPMHMIfOJ8/ViKRSg==</latexit>

s.t.

1. Stationarity:

Lagrangian:

Primal: 

Dual: 

2. Feasibility:

<latexit sha1_base64="fktkf7e37s5ZsJjxRobER+EnYsg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxiv2ANpTNdtIu3WzC7kYoof/AiwdFvPqPvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3U791hMqzWP5aMYJ+hEdSB5yRo2VHq5Jr1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbphJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvkZl0lqULL5ojAVxMRk+jbpc4XMiLEllClubyVsSBVlxoZTsiF4iy8vk+ZZ1buoevfnldpNHkcRjuAYTsGDS6jBHdShAQxCeIZXeHNGzovz7nzMWwtOPnMIf+B8/gDkZozx</latexit>=

Conditioning: 

<latexit sha1_base64="wvOP5I9rhkUIhk0XPXhGkuO2GIY=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1hEVyURUTdC0Y3LKvYBTSyT6aQdOjMJM5NCCcWNv+LGhSJu/Qp3/o2TNgttPXDhcM693HtPEDOqtON8W4WFxaXlleJqaW19Y3PL3t5pqCiRmNRxxCLZCpAijApS11Qz0oolQTxgpBkMrjO/OSRS0Ujc61FMfI56goYUI22kjr03hJewOTyCHhXQ40j3gyC9Gz9w2LHLTsWZAM4TNydlkKPWsb+8boQTToTGDCnVdp1Y+ymSmmJGxiUvUSRGeIB6pG2oQJwoP528MIaHRunCMJKmhIYT9fdEirhSIx6YzuxINetl4n9eO9HhhZ9SESeaCDxdFCYM6ghmecAulQRrNjIEYUnNrRD3kURYm9RKJgR39uV50jipuGcV9/a0XL3K4yiCfXAAjoELzkEV3IAaqAMMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACfSlgQ=</latexit>

v = Wv0 2 Rm

<latexit sha1_base64="7dh+nMbZhTNBFZpW4tAUWpW8W7s=">AAACAnicbVBNS8NAEJ34WetX1JN4WSyip5KIqBeh6MVjFfsBTS2b7bZdutmE3Y20hOLFv+LFgyJe/RXe/Ddu2hy09cHA470ZZub5EWdKO863NTe/sLi0nFvJr66tb2zaW9tVFcaS0AoJeSjrPlaUM0ErmmlO65GkOPA5rfn9q9SvPVCpWCju9DCizQB3BeswgrWRWvbuAF2g8uAQeUwgL8C65/vJ7eheoJZdcIrOGGiWuBkpQIZyy/7y2iGJAyo04ViphutEuplgqRnhdJT3YkUjTPq4SxuGChxQ1UzGL4zQgVHaqBNKU0Kjsfp7IsGBUsPAN53pkWraS8X/vEasO+fNhIko1lSQyaJOzJEOUZoHajNJieZDQzCRzNyKSA9LTLRJLW9CcKdfniXV46J7WnRvTgqlyyyOHOzBPhyBC2dQgmsoQwUIPMIzvMKb9WS9WO/Wx6R1zspmduAPrM8fJJWWAg==</latexit>

x = Px0 2 Rn

<latexit sha1_base64="Z62AdKtn38rD+aSrRk2pfz9JGbw=">AAACIHicbVDLSsNAFJ34rPUVdelmsIiCUBIR60aounGZgn1AG8tkOmmHTjJhZlIsoZ/ixl9x40IR3enXOGmy0NYLwz2ccy537vEiRqWyrC9jYXFpeWW1sFZc39jc2jZ3dhuSxwKTOuaMi5aHJGE0JHVFFSOtSBAUeIw0veFNqjdHREjKwzs1jogboH5IfYqR0lTXrDwc3XcUj6CTtRp0IDyBOCdTPModzaxdOfASWl2zZJWtacF5YOegBPJyuuZnp8dxHJBQYYakbNtWpNwECUUxI5NiJ5YkQniI+qStYYgCIt1keuAEHmqmB30u9AsVnLK/JxIUSDkOPO0MkBrIWS0l/9PasfIv3ISGUaxIiLNFfsyg4jBNC/aoIFixsQYIC6r/CvEACYSVzrSoQ7BnT54HjdOyfV62a2el6nUeRwHsgwNwDGxQAVVwCxxQBxg8gmfwCt6MJ+PFeDc+MuuCkc/sgT9lfP8AaHefYw==</latexit>

x0>P>QP + c>P + v0>W>AP = 0
<latexit sha1_base64="jmbA8j2LC/f/oMdwfHxE7g2JRgc=">AAACBXicbVC7TsMwFL0pr1JeAUYYLCoEC1WCELAgFVgYi0QfUhsqx3Vaq44T2Q6iirqw8CssDCDEyj+w8Te4bQYoHOlKx+fcK997/JgzpR3ny8rNzM7NL+QXC0vLK6tr9vpGTUWJJLRKIh7Jho8V5UzQqmaa00YsKQ59Tut+/3Lk1++oVCwSN3oQUy/EXcECRrA2Utvert+2dBSjc1RB93voAGVvH50hp20XnZIzBvpL3IwUIUOlbX+2OhFJQio04VippuvE2kux1IxwOiy0EkVjTPq4S5uGChxS5aXjK4Zo1ygdFETSlNBorP6cSHGo1CD0TWeIdU9NeyPxP6+Z6ODUS5mIE00FmXwUJBzpCI0iQR0mKdF8YAgmkpldEelhiYk2wRVMCO70yX9J7bDkHpfc66Ni+SKLIw9bsAP74MIJlOEKKlAFAg/wBC/waj1az9ab9T5pzVnZzCb8gvXxDROWlb0=</latexit>

W>APx0 �W>b = 0

<latexit sha1_base64="GRoPlk2b6fZHHrk7XX4S0gdeszw=">AAACG3icbVDLSgMxFM34rPU16tJNsIiCUGaKqBuh6MblFOwDOrVk0kwbmnmQ3BHLMP/hxl9x40IRV4IL/8a0nYW2Hgg5Oedebu7xYsEVWNa3sbC4tLyyWlgrrm9sbm2bO7sNFSWSsjqNRCRbHlFM8JDVgYNgrVgyEniCNb3h9dhv3jOpeBTewihmnYD0Q+5zSkBLXbNyiV3wJaGpnaWVDD8c3bkQxdiZXjXsaAmfYJrL+tU1S1bZmgDPEzsnJZTD6Zqfbi+iScBCoIIo1batGDopkcCpYFnRTRSLCR2SPmtrGpKAqU462S3Dh1rpYT+S+oSAJ+rvjpQESo0CT1cGBAZq1huL/3ntBPyLTsrDOAEW0ukgPxEYIjwOCve4ZBTESBNCJdd/xXRAdFKg4yzqEOzZledJo1K2z8p27bRUvcrjKKB9dICOkY3OURXdIAfVEUWP6Bm9ojfjyXgx3o2PaemCkffsoT8wvn4AvDWetA==</latexit>

= 1
2x

0>P>QPx0 + c>Px0

Coordinate Transforms

<latexit sha1_base64="Ukx+qoSsTJY7l0Qgd0cHsxnMaCk=">AAACFXicbVDLSgMxFM3UV62vUZdugkV0IWVGRN0IrW5cVrAP6Iwlk2ba0GQyJBlpGfoTbvwVNy4UcSu4829M21lo64HAuefcy809Qcyo0o7zbeUWFpeWV/KrhbX1jc0te3unrkQiMalhwYRsBkgRRiNS01Qz0owlQTxgpBH0r8d+44FIRUV0p4cx8TnqRjSkGGkjte3jygBewgB60KPcLCTK0Ma9p0UMK7AKB4fGzuqgbRedkjMBnCduRoogQ7Vtf3kdgRNOIo0ZUqrlOrH2UyQ1xYyMCl6iSIxwH3VJy9AIcaL8dHLVCB4YpQNDIc2LNJyovydSxJUa8sB0cqR7atYbi/95rUSHF35KozjRJMLTRWHCoBZwHBHsUEmwZkNDEJbU/BXiHpIIaxNkwYTgzp48T+onJfes5N6eFstXWRx5sAf2wRFwwTkogxtQBTWAwSN4Bq/gzXqyXqx362PamrOymV3wB9bnD27Dm98=</latexit>

Ax = b =) W>APx0 = W>b

<latexit sha1_base64="5wnt3nrrIKOHf8j3N59CGg+B6Rc="></latexit>

= 1
2x

0>P>QPx0 + c>Px0 + v0>W>(APx0 � b)
<latexit sha1_base64="QfaUECYM65cbjyr9NBBH3laxcy0=">AAAB+3icbVDLSsNAFL2pr1pfsS7dBIu0gpRERF0W3bhwUcE+oA1lMp22QyeTMDMpLSG/4saFIm79EXf+jZM2C209MHA4517umeOFjEpl299Gbm19Y3Mrv13Y2d3bPzAPi00ZRAKTBg5YINoekoRRThqKKkbaoSDI9xhpeeO71G9NiJA04E9qFhLXR0NOBxQjpaWeWez6SI0wYvFDUpmWzyfls55Zsqv2HNYqcTJSggz1nvnV7Qc48glXmCEpO44dKjdGQlHMSFLoRpKECI/RkHQ05cgn0o3n2RPrVCt9axAI/biy5urvjRj5Us58T0+mSeWyl4r/eZ1IDW7cmPIwUoTjxaFBxCwVWGkRVp8KghWbaYKwoDqrhUdIIKx0XQVdgrP85VXSvKg6V1Xn8bJUu83qyMMxnEAFHLiGGtxDHRqAYQrP8ApvRmK8GO/Gx2I0Z2Q7R/AHxucPv3KTmA==</latexit>

L(x0, v0)

<latexit sha1_base64="na1UbqqaLI6dxt+O+TEFgIvYlA0=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiQi6rLqxmUV+4Amlsl00g6dmYSZiVBCVm78FTcuFHHrN7jzb5y0WWjrgQuHc+7l3nuCmFGlHefbKi0sLi2vlFcra+sbm1v29k5LRYnEpIkjFslOgBRhVJCmppqRTiwJ4gEj7WB0lfvtByIVjcSdHsfE52ggaEgx0kbq2fsX0KMCehzpYRCkt9l9yqGnKScKiqxnV52aMwGcJ25BqqBAo2d/ef0IJ5wIjRlSqus6sfZTJDXFjGQVL1EkRniEBqRrqEBmj59O3sjgoVH6MIykKaHhRP09kSKu1JgHpjM/V816ufif1010eO6nVMSJJgJPF4UJgzqCeSawTyXBmo0NQVhScyvEQyQR1ia5ignBnX15nrSOa+5pzb05qdYvizjKYA8cgCPggjNQB9egAZoAg0fwDF7Bm/VkvVjv1se0tWQVM7vgD6zPH4XOmIo=</latexit>

A 2 Rm⇥n
<latexit sha1_base64="ENVwcy567O2unr7DzQjujFmbe/Q=">AAAB/HicbVDLSgMxFM3UV62v0S7dBIvgqsyIqMuiG5dV7AM6Y0nStA1NMkOSEYah/oobF4q49UPc+Tdm2llo64HA4Zx7uScHx5xp43nfTmlldW19o7xZ2dre2d1z9w/aOkoUoS0S8Uh1MdKUM0lbhhlOu7GiSGBOO3hynfudR6o0i+S9SWMaCjSSbMgIMlbqu1UMAyZhIJAZY5zdTR8E7Ls1r+7NAJeJX5AaKNDsu1/BICKJoNIQjrTu+V5swgwpwwin00qQaBojMkEj2rNUIkF1mM3CT+GxVQZwGCn7pIEz9fdGhoTWqcB2Mg+pF71c/M/rJWZ4GWZMxomhkswPDRMOTQTzJuCAKUoMTy1BRDGbFZIxUogY21fFluAvfnmZtE/r/nndvz2rNa6KOsrgEByBE+CDC9AAN6AJWoCAFDyDV/DmPDkvzrvzMR8tOcVOFfyB8/kD2cSUQw==</latexit>

b 2 Rm

<latexit sha1_base64="C7wHNANVsBMGs5Y5UG7p7e34+Vc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiQi6rLoxmUr9gFNLJPptB06mYSZG6GErNz4K25cKOLWb3Dn3zhpu9DWAwNnzrmXe+8JYsE1OM63VVhaXlldK66XNja3tnfs3b2mjhJFWYNGIlLtgGgmuGQN4CBYO1aMhIFgrWB0nfutB6Y0j+QdjGPmh2QgeZ9TAkbq2od17HGJvZDAMAjS2+w+NT/gIdNYZl277FScCfAicWekjGaode0vrxfRJGQSqCBad1wnBj8lCjgVLCt5iWYxoSMyYB1DJTFz/HRyRoaPjdLD/UiZJwFP1N8dKQm1HoeBqczX1fNeLv7ndRLoX/opl3ECTNLpoH4iMEQ4zwT3uGIUxNgQQhU3u2I6JIpQMMmVTAju/MmLpHlacc8rbv2sXL2axVFEB+gInSAXXaAqukE11EAUPaJn9IrerCfrxXq3PqalBWvWs4/+wPr8AaFcmJs=</latexit>

Q 2 Rn⇥n
<latexit sha1_base64="oQLAceS2jIvK8dETIi/VLPmsZx8=">AAAB+3icbVDLSsNAFL2pr1pftS7dDBbBVUlE1GXRjcsq9gFNLJPppB06mYSZiVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DPHjzlT2ra/rdLK6tr6RnmzsrW9s7tX3a91VJRIQtsk4pHs+VhRzgRta6Y57cWS4tDntOtPrnO/+0ilYpG419OYeiEeCRYwgrWRBtUaQS4TyA2xHvt+epc9GLFuN+wZ0DJxClKHAq1B9csdRiQJqdCEY6X6jh1rL8VSM8JpVnETRWNMJnhE+4YKHFLlpbPsGTo2yhAFkTRPaDRTf2+kOFRqGvpmMs+oFr1c/M/rJzq49FIm4kRTQeaHgoQjHaG8CDRkkhLNp4ZgIpnJisgYS0y0qatiSnAWv7xMOqcN57zh3J7Vm1dFHWU4hCM4AQcuoAk30II2EHiCZ3iFNyuzXqx362M+WrKKnQP4A+vzB4CElBs=</latexit>

c 2 Rn

<latexit sha1_base64="ZEpvvKr9kqw39zNXFSDVZOEqGcE=">AAACKHicbVBNSwMxFMz6WetX1aOXh0VoQcquiHpQFL14VLBaaEvJpqmGJtkleauWpT/Hi3/Fi4giXv0lpu0e1DoQmMy8RzITxlJY9P1Pb2JyanpmNjeXn19YXFourKxe2SgxjFdZJCNTC6nlUmheRYGS12LDqQolvw67pwP/+o4bKyJ9ib2YNxW90aIjGEUntQpHDeQPmHYoQh9KCg5Al7egAZmcSAkmugdDdXcwMJKz2yGocqtQ9Cv+EDBOgowUSYbzVuG10Y5YorhGJqm19cCPsZlSg4JJ3s83Estjyrr0htcd1VRx20yHQfuw6ZQ2dCLjjkYYqj83Uqqs7anQTSqKt/avNxD/8+oJdvabqdBxglyz0UMuPGAEg9agLQxnKHuOUGaE+yuwW2ooQ9dt3pUQ/I08Tq62K8FuJbjYKR6fZHXkyDrZICUSkD1yTM7IOakSRh7JM3kj796T9+J9eJ+j0Qkv21kjv+B9fQPTSKSb</latexit>

fat (m < n), full row rank (rank = m)

<latexit sha1_base64="dKpibvE5ZQwLRkNCmsascc0vyM0=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyURUTdC0Y3LFuwDmlgm00k7dDIJMxOhhuKvuHGhiFv/w51/47TNQlsPXDiccy/33hMknCntON9WYWl5ZXWtuF7a2Nza3rF395oqTiWhDRLzWLYDrChngjY005y2E0lxFHDaCoY3E7/1QKVisbjTo4T6Ee4LFjKCtZG69kEdXaH6vafjBCFPpYQgB3XtslNxpkCLxM1JGXLUuvaX14tJGlGhCcdKdVwn0X6GpWaE03HJSxVNMBniPu0YKnBElZ9Nrx+jY6P0UBhLU0Kjqfp7IsORUqMoMJ0R1gM1703E/7xOqsNLP2MiSTUVZLYoTDnSMZpEgXpMUqL5yBBMJDO3IjLAEhNtAiuZENz5lxdJ87Tinlfc+lm5ep3HUYRDOIITcOECqnALNWgAgUd4hld4s56sF+vd+pi1Fqx8Zh/+wPr8AZJnk18=</latexit>

Q = Q> � 0

<latexit sha1_base64="38savh4ijnGd4dNNH1HcXuRs9fU="></latexit>
P>QP P>A>W
W>AP 0

�

<latexit sha1_base64="y9zUFFIR/uYeVXtPM5hTuknYyRQ=">AAACHXicbVBNS8NAFNzUrxq/oh69LBbBiyWRoh6LXjxWsK3Q1LLZvLZLN5uwuxFL6B/x4l/x4kERD17Ef+O2DaKtAwvDzDz2vQkSzpR23S+rsLC4tLxSXLXX1jc2t5ztnYaKU0mhTmMey5uAKOBMQF0zzeEmkUCigEMzGFyM/eYdSMVica2HCbQj0hOsyyjRRuo4FT+AHhNZEBEt2f0I20e1W1/HCabY9+3mlAe2DyL8CXWcklt2J8DzxMtJCeWodZwPP4xpGoHQlBOlWp6b6HZGpGaUw8j2UwUJoQPSg5ahgkSg2tnkuhE+MEqIu7E0T2g8UX9PZCRSahgFJmn266tZbyz+57VS3T1rZ0wkqQZBpx91U451jMdV4ZBJoJoPDSFUMrMrpn0iCdWmUNuU4M2ePE8ax2XvpOxdVUrV87yOItpD++gQeegUVdElqqE6ougBPaEX9Go9Ws/Wm/U+jRasfGYX/YH1+Q2FXqGU</latexit>
�P>c
W>b

�<latexit sha1_base64="zqwvFLOmFHNJHnDRebc4BR9DA9E=">AAACEHicbVDLSsNAFJ3UV42vqEs3g0XqqiQi6rLoxmUF+4AmlMn0th06mYSZSWkJ/QQ3/oobF4q4denOv3H6QLT1wIXDOfdy7z1hwpnSrvtl5VZW19Y38pv21vbO7p6zf1BTcSopVGnMY9kIiQLOBFQ10xwaiQQShRzqYf9m4tcHIBWLxb0eJRBEpCtYh1GijdRyin4IXSayMCJasuEY28Mi9n08KNo+iPaP3nIKbsmdAi8Tb04KaI5Ky/n02zFNIxCacqJU03MTHWREakY5jG0/VZAQ2iddaBoqSAQqyKYPjfGJUdq4E0tTQuOp+nsiI5FSoyg0nea+nlr0JuJ/XjPVnasgYyJJNQg6W9RJOdYxnqSD20wC1XxkCKGSmVsx7RFJqDYZ2iYEb/HlZVI7K3kXJe/uvFC+nseRR0foGJ0iD12iMrpFFVRFFD2gJ/SCXq1H69l6s95nrTlrPnOI/sD6+AbK3pxx</latexit>
x0

v0

�
KKT System: 

<latexit sha1_base64="gbWgtco1QXDmbK0V2T9ckTYyx6Y=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ6KomIeix68SJUtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777Swtr6yurRc2iptb2zu7pb39ho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyGNxO/+YRK81g+mlGCfkT7koecUWOlh7sT0i2V3Yo7BVkkXk7KkKPWLX11ejFLI5SGCap123MT42dUGc4EjoudVGNC2ZD2sW2ppBFqP5ueOibHVumRMFa2pCFT9fdERiOtR1FgOyNqBnrem4j/ee3UhFd+xmWSGpRstihMBTExmfxNelwhM2JkCWWK21sJG1BFmbHpFG0I3vzLi6RxVvEuKt79ebl6ncdRgEM4glPw4BKqcAs1qAODPjzDK7w5wnlx3p2PWeuSk88cwB84nz9dO40y</latexit>

M 0

<latexit sha1_base64="38savh4ijnGd4dNNH1HcXuRs9fU="></latexit>
P>QP P>A>W
W>AP 0

�

<latexit sha1_base64="qZlt3bVD6fA8khY0VoNrtSwhSKo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cq9gOaUDbbbbt0kw27E6WE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKQw6LrfTmFldW19o7hZ2tre2d0r7x80jUo14w2mpNLtkBouRcwbKFDydqI5jULJW+HoZuq3Hrk2QsUPOE54ENFBLPqCUbSS79+LwRCp1uqJdMsVt+rOQJaJl5MK5Kh3y19+T7E04jEySY3peG6CQUY1Cib5pOSnhieUjeiAdyyNacRNkM1unpATq/RIX2lbMZKZ+nsio5Ex4yi0nRHFoVn0puJ/XifF/lWQiThJkcdsvqifSoKKTAMgPaE5Qzm2hDIt7K2EDammDG1MJRuCt/jyMmmeVb2Lqnd3Xqld53EU4QiO4RQ8uIQa3EIdGsAggWd4hTcndV6cd+dj3lpw8plD+APn8wftEJGd</latexit>)

<latexit sha1_base64="yFrj6P2i1MjLmuLKeaO2g/vp34s=">AAACHnicbVDJSgNBEO2JW4zbqEcvjUHwYpgJbhch6sVjgiYRMpPQ0+lJmvQsdNcIYZgv8eKvePGgiOBJ/8bOctDEBwWP96qoqufFgiuwrG8jt7C4tLySXy2srW9sbpnbOw0VJZKyOo1EJO89opjgIasDB8HuY8lI4AnW9AbXI7/5wKTiUXgHw5i5AemF3OeUgJY65sllrZ0eOeBLQlM7S8tZhi9wHTse77Wwc8t7AcEOtsaCixttB6IYd8yiVbLGwPPEnpIimqLaMT+dbkSTgIVABVGqZVsxuCmRwKlgWcFJFIsJHZAea2kakoApNx2/l+EDrXSxH0ldIeCx+nsiJYFSw8DTnQGBvpr1RuJ/XisB/9xNeRgnwEI6WeQnAkOER1nhLpeMghhqQqjk+lZM+0QnBTrRgg7Bnn15njTKJfu0ZNeOi5WraRx5tIf20SGy0RmqoBtURXVE0SN6Rq/ozXgyXox342PSmjOmM7voD4yvH7RxoFk=</latexit>

AQ� 1
2 = U

⇥
⌃ 0

⇤
V > (SVD)

<latexit sha1_base64="qZlt3bVD6fA8khY0VoNrtSwhSKo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cq9gOaUDbbbbt0kw27E6WE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKQw6LrfTmFldW19o7hZ2tre2d0r7x80jUo14w2mpNLtkBouRcwbKFDydqI5jULJW+HoZuq3Hrk2QsUPOE54ENFBLPqCUbSS79+LwRCp1uqJdMsVt+rOQJaJl5MK5Kh3y19+T7E04jEySY3peG6CQUY1Cib5pOSnhieUjeiAdyyNacRNkM1unpATq/RIX2lbMZKZ+nsio5Ex4yi0nRHFoVn0puJ/XifF/lWQiThJkcdsvqifSoKKTAMgPaE5Qzm2hDIt7K2EDammDG1MJRuCt/jyMmmeVb2Lqnd3Xqld53EU4QiO4RQ8uIQa3EIdGsAggWd4hTcndV6cd+dj3lpw8plD+APn8wftEJGd</latexit>)
<latexit sha1_base64="w9zzISE9jdJ0t31nc/9ly5f3VI8=">AAACNnicbVDLSgMxFM3UVx1fVZdugkVxVWZE1GXRjV0IFe0DOqVk0ts2NJMZkoxYhn6VG7/DXTcuFHHrJ5i2g9TWA4Fzz72H3Hv8iDOlHWdkZZaWV1bXsuv2xubW9k5ud6+qwlhSqNCQh7LuEwWcCahopjnUIwkk8DnU/P71uF97BKlYKB70IIJmQLqCdRgl2kit3K3nQ5eJxA+IluxpiO0SxsfYu2fdgBjiYM+zZ6pUcdKiZHsg2r/uVi7vFJwJ8CJxU5JHKcqt3KvXDmkcgNCUE6UarhPpZkKkZpTD0PZiBRGhfdKFhqGCBKCayeTsIT4ySht3Qmme0HiizjoSEig1CHwzafbrqfneWPyv14h157KZMBHFGgSdftSJOdYhHmeI20wC1XxgCKGSmV0x7RFJqDZJ2yYEd/7kRVI9LbjnBffuLF+8SuPIogN0iE6Qiy5QEd2gMqogip7RCL2jD+vFerM+ra/paMZKPfvoD6zvHyIIph0=</latexit>2

4
I ⌃ 0
⌃ 0 0
0 0 I

3

5<latexit sha1_base64="qZlt3bVD6fA8khY0VoNrtSwhSKo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cq9gOaUDbbbbt0kw27E6WE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKQw6LrfTmFldW19o7hZ2tre2d0r7x80jUo14w2mpNLtkBouRcwbKFDydqI5jULJW+HoZuq3Hrk2QsUPOE54ENFBLPqCUbSS79+LwRCp1uqJdMsVt+rOQJaJl5MK5Kh3y19+T7E04jEySY3peG6CQUY1Cib5pOSnhieUjeiAdyyNacRNkM1unpATq/RIX2lbMZKZ+nsio5Ex4yi0nRHFoVn0puJ/XifF/lWQiThJkcdsvqifSoKKTAMgPaE5Qzm2hDIt7K2EDammDG1MJRuCt/jyMmmeVb2Lqnd3Xqld53EU4QiO4RQ8uIQa3EIdGsAggWd4hTcndV6cd+dj3lpw8plD+APn8wftEJGd</latexit>)
<latexit sha1_base64="p0X2wWB/WuZmZ/XLYn69av4l5MQ=">AAACJXicbVDLSgMxFM34rOOr6tJNsFhclRkRdeGi6MZlBfuAzjBk0ts2NpMZkoxYhv6MG3/FjQuLCK78FdMHRVsPBA7nnEvuPWHCmdKO82UtLa+srq3nNuzNre2d3fzefk3FqaRQpTGPZSMkCjgTUNVMc2gkEkgUcqiHvZuRX38EqVgs7nU/AT8iHcHajBJtpCB/5YXQYSILI6Ilexpg28VF7CnWiUjwgD3PnvEidrDtgWjNwkG+4JScMfAicaekgKaoBPmh14ppGoHQlBOlmq6TaD8jUjPKYWB7qYKE0B7pQNNQQSJQfja+coCPjdLC7ViaJzQeq78nMhIp1Y9CkzT7ddW8NxL/85qpbl/6GRNJqkHQyUftlGMd41FluMUkUM37hhAqmdkV0y6RhGpTrG1KcOdPXiS105J7XnLvzgrl62kdOXSIjtAJctEFKqNbVEFVRNEzekXvaGi9WG/Wh/U5iS5Z05kD9AfW9w/lvaOq</latexit>
1 �j

�j 0

�
Subblocks: 

<latexit sha1_base64="2dgT4EzdCodkmF8AFD+/2MPIUhM=">AAACAHicbVC7SgNBFJ2NrxhfqxYWNoNBiEXCbhC1EYI2lhHMA5J1mZ3MJmNmZpeZWSEsafwVGwtFbP0MO//GSbKFJh64cDjnXu69J4gZVdpxvq3c0vLK6lp+vbCxubW9Y+/uNVWUSEwaOGKRbAdIEUYFaWiqGWnHkiAeMNIKhtcTv/VIpKKRuNOjmHgc9QUNKUbaSL59oEqq7J7AMuwq2ufIf7ivwkvo+HbRqThTwEXiZqQIMtR9+6vbi3DCidCYIaU6rhNrL0VSU8zIuNBNFIkRHqI+6RgqECfKS6cPjOGxUXowjKQpoeFU/T2RIq7UiAemkyM9UPPeRPzP6yQ6vPBSKuJEE4Fni8KEQR3BSRqwRyXBmo0MQVhScyvEAyQR1iazggnBnX95kTSrFfes4t6eFmtXWRx5cAiOQAm44BzUwA2ogwbAYAyewSt4s56sF+vd+pi15qxsZh/8gfX5A+qplAw=</latexit>

s(s� 1)� �2
j = 0

<latexit sha1_base64="DR2UPItc+TY9LMpkYDb65dtUtQ0="></latexit>

�j,j+1 = 1
2 ±

q
1
4 + �2

j
<latexit sha1_base64="MJJfE7PScMb1ycunBIK2QDqySRc=">AAAB83icbVBNS8NAEJ34WetX1aOXxSLUgyURUY9FLx4r2A9oQtlsN+3SzSbsToRS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MJXCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaZJMM95giUx0O6SGS6F4AwVK3k41p3EoeSsc3k391hPXRiTqEUcpD2LaVyISjKKVfB9FzA2pqPP4rFsqu1V3BrJMvJyUIUe9W/ryewnLYq6QSWpMx3NTDMZUo2CST4p+ZnhK2ZD2ecdSRe2qYDy7eUJOrdIjUaJtKSQz9ffEmMbGjOLQdsYUB2bRm4r/eZ0Mo5tgLFSaIVdsvijKJMGETAMgPaE5QzmyhDIt7K2EDaimDG1MRRuCt/jyMmleVL2rqvdwWa7d5nEU4BhOoAIeXEMN7qEODWCQwjO8wpuTOS/Ou/Mxb11x8pkj+APn8wfjq5Dv</latexit>

⇥(n�m)
<latexit sha1_base64="E5X9U1pxKQp61/o2jKcxUt+SCGQ=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E1DJoYxnBxEByhL3NXrJkd+/cnRNCyJ+wsVDE1r9j579xk1yhiQ8GHu/NMDMvSqWw6PvfXmFldW19o7hZ2tre2d0r7x80bZIZxhsskYlpRdRyKTRvoEDJW6nhVEWSP0TDm6n/8MSNFYm+x1HKQ0X7WsSCUXRSq4NCcUtUt1zxq/4MZJkEOalAjnq3/NXpJSxTXCOT1Np24KcYjqlBwSSflDqZ5SllQ9rnbUc1dWvC8ezeCTlxSo/EiXGlkczU3xNjqqwdqch1KooDu+hNxf+8dobxVTgWOs2QazZfFGeSYEKmz5OeMJyhHDlCmRHuVsIG1FCGLqKSCyFYfHmZNM+qwUU1uDuv1K7zOIpwBMdwCgFcQg1uoQ4NYCDhGV7hzXv0Xrx372PeWvDymUP4A+/zB9zgj9s=</latexit>⇥m

<latexit sha1_base64="E5X9U1pxKQp61/o2jKcxUt+SCGQ=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E1DJoYxnBxEByhL3NXrJkd+/cnRNCyJ+wsVDE1r9j579xk1yhiQ8GHu/NMDMvSqWw6PvfXmFldW19o7hZ2tre2d0r7x80bZIZxhsskYlpRdRyKTRvoEDJW6nhVEWSP0TDm6n/8MSNFYm+x1HKQ0X7WsSCUXRSq4NCcUtUt1zxq/4MZJkEOalAjnq3/NXpJSxTXCOT1Np24KcYjqlBwSSflDqZ5SllQ9rnbUc1dWvC8ezeCTlxSo/EiXGlkczU3xNjqqwdqch1KooDu+hNxf+8dobxVTgWOs2QazZfFGeSYEKmz5OeMJyhHDlCmRHuVsIG1FCGLqKSCyFYfHmZNM+qwUU1uDuv1K7zOIpwBMdwCgFcQg1uoQ4NYCDhGV7hzXv0Xrx372PeWvDymUP4A+/zB9zgj9s=</latexit>⇥m

<latexit sha1_base64="L+vBtMp9T1QPiPXBl/eN3dfa3D0="></latexit>

spec =
n
1, 1

2 +
q

1
4 + �2

j ,
1
2 �

q
1
4 + �2

j

o

<latexit sha1_base64="iHwrHL1nQ6lY6IOoE0xrC0hXMeI=">AAACInicbVDLSsNAFJ34rPVVdelmsCiuSiLiY1d047KCfUATwmRy2w6dTMLMRCwh3+LGX3HjQlFXgh/j9CHY1jMMHM65l3vvCRLOlLbtL2thcWl5ZbWwVlzf2NzaLu3sNlScSgp1GvNYtgKigDMBdc00h1YigUQBh2bQvx76zXuQisXiTg8S8CLSFazDKNFG8kuXbipCkIEkFDI3gC4TWUS0ZA85Ppp6Lojw18r9LPdLZbtij4DniTMhZTRBzS99uGFM0wiEppwo1XbsRHsZkZpRDnnRTRUkhPZJF9qGChKB8rLRiTk+NEqIO7E0X2g8Uv92ZCRSahAFptLs2FOz3lD8z2ununPhZUwkqQZBx4M6Kcc6xsO8cMgkUM0HhhAqmdkV0x4xcWmTatGE4MyePE8aJxXnrOLcnparV5M4CmgfHaBj5KBzVEU3qIbqiKJH9Ixe0Zv1ZL1Y79bnuHTBmvTsoSlY3z8jbqLJ</latexit>| {z }<latexit sha1_base64="iHwrHL1nQ6lY6IOoE0xrC0hXMeI=">AAACInicbVDLSsNAFJ34rPVVdelmsCiuSiLiY1d047KCfUATwmRy2w6dTMLMRCwh3+LGX3HjQlFXgh/j9CHY1jMMHM65l3vvCRLOlLbtL2thcWl5ZbWwVlzf2NzaLu3sNlScSgp1GvNYtgKigDMBdc00h1YigUQBh2bQvx76zXuQisXiTg8S8CLSFazDKNFG8kuXbipCkIEkFDI3gC4TWUS0ZA85Ppp6Lojw18r9LPdLZbtij4DniTMhZTRBzS99uGFM0wiEppwo1XbsRHsZkZpRDnnRTRUkhPZJF9qGChKB8rLRiTk+NEqIO7E0X2g8Uv92ZCRSahAFptLs2FOz3lD8z2ununPhZUwkqQZBx4M6Kcc6xsO8cMgkUM0HhhAqmdkV0x4xcWmTatGE4MyePE8aJxXnrOLcnparV5M4CmgfHaBj5KBzVEU3qIbqiKJH9Ixe0Zv1ZL1Y79bnuHTBmvTsoSlY3z8jbqLJ</latexit>| {z }
<latexit sha1_base64="l9yZhi4EFkgrrt1ORlYy+R3Qlhw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSIIQklE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3dRvPaHSPJYPZpygH9GB5CFn1Fipft4rld2KOwNZJl5OypCj1it9dfsxSyOUhgmqdcdzE+NnVBnOBE6K3VRjQtmIDrBjqaQRaj+bHTohp1bpkzBWtqQhM/X3REYjrcdRYDsjaoZ60ZuK/3md1IQ3fsZlkhqUbL4oTAUxMZl+TfpcITNibAllittbCRtSRZmx2RRtCN7iy8ukeVHxripe/bJcvc3jKMAxnMAZeHANVbiHGjSAAcIzvMKb8+i8OO/Ox7x1xclnjuAPnM8fc32MtQ==</latexit>

+ <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="XWYZFKkOh46HsQJXYKZpfHO4mkw=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWAR3FiSIupGKLpx2YJ9QBvLZDpph04mYeZGKDELf8WNC0Xc+hvu/Bunj4W2HrhwOOde7r3HjwXX4DjfVm5peWV1Lb9e2Njc2t6xd/caOkoUZXUaiUi1fKKZ4JLVgYNgrVgxEvqCNf3hzdhvPjCleSTvYBQzLyR9yQNOCRipax9U8RWu3aenHQgUoambpeUsa3TtolNyJsCLxJ2RIpqh2rW/Or2IJiGTQAXRuu06MXgpUcCpYFmhk2gWEzokfdY2VJKQaS+d3J/hY6P0cBApUxLwRP09kZJQ61Hom86QwEDPe2PxP6+dQHDppVzGCTBJp4uCRGCI8DgM3OOKURAjQwhV3NyK6YCYHMBEVjAhuPMvL5JGueSel9zaWbFyPYsjjw7RETpBLrpAFXSLqqiOKHpEz+gVvVlP1ov1bn1MW3PWbGYf/YH1+QOtE5VD</latexit>

P = Q� 1
2V

<latexit sha1_base64="7Eu0nNpjXRCrE1IoQra//M33b98=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgrGFNpTNdtMu3WzC7kQoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaWV1b3yhvVra2d3b3qvsHjybJNOM+S2Si2yE1XArFfRQoeTvVnMah5K1wdDv1W09cG5GoBxynPIjpQIlIMIpW8lvkmvi9as2tuzOQZeIVpAYFmr3qV7efsCzmCpmkxnQ8N8UgpxoFk3xS6WaGp5SN6IB3LFU05ibIZ8dOyIlV+iRKtC2FZKb+nshpbMw4Dm1nTHFoFr2p+J/XyTC6CnKh0gy5YvNFUSYJJmT6OekLzRnKsSWUaWFvJWxINWVo86nYELzFl5fJ41ndu6h79+e1xk0RRxmO4BhOwYNLaMAdNMEHBgKe4RXeHOW8OO/Ox7y15BQzh/AHzucPioWN2w==</latexit>

W = UTake

Conditioned KKT Matrix: Option 1* *many conditionings are possible



KKT Conditions:

<latexit sha1_base64="gtH1839nmlU7F3xavdaDDimdq2g=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Rj04jGCeUCyhNlJbzJkZnaZmRVDyEd48aCIV7/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vp37zEbXhiXqwoxRDSfuKx5xR66RmR3LVfSLdUtmv+DOQZRLkpAw5at3SV6eXsEyiskxQY9qBn9pwTLXlTOCk2MkMppQNaR/bjioq0YTj2bkTcuqUHokT7UpZMlN/T4ypNGYkI9cpqR2YRW8q/ue1Mxtfh2Ou0syiYvNFcSaITcj0d9LjGpkVI0co09zdStiAasqsS6joQggWX14mjfNKcFkJ7i/K1Zs8jgIcwwmcQQBXUIU7qEEdGAzhGV7hzUu9F+/d+5i3rnj5zBH8gff5AwVbj10=</latexit>

min
x

<latexit sha1_base64="P2Eyv+FRuDhEdD4G+E1xMfPNBl4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgKSQi6rHoxWMFWwttKJvtpl262Q27E7GE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36PvfTmlldW19o7xZ2dre2d2r7h+0jMo0ZU2qhNLtiBgmuGRN5ChYO9WMJJFgD9HoZuo/PDJtuJL3OE5ZmJCB5DGnBK3U6SJ7wtx46E161Zrv+TO4yyQoSA0KNHrVr25f0SxhEqkgxnQCP8UwJxo5FWxS6WaGpYSOyIB1LJUkYSbMZydP3BOr9N1YaVsS3Zn6eyIniTHjJLKdCcGhWfSm4n9eJ8P4Ksy5TDNkks4XxZlwUbnT/90+14yiGFtCqOb2VpcOiSYUbUoVG0Kw+PIyaZ15wYUX3J3X6tdFHGU4gmM4hQAuoQ630IAmUFDwDK/w5qDz4rw7H/PWklPMHMIfOJ8/ViKRSg==</latexit>

s.t.

1. Stationarity:

Lagrangian:

Primal: 

Dual: 

2. Feasibility:

<latexit sha1_base64="fktkf7e37s5ZsJjxRobER+EnYsg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxiv2ANpTNdtIu3WzC7kYoof/AiwdFvPqPvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3U791hMqzWP5aMYJ+hEdSB5yRo2VHq5Jr1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbphJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvkZl0lqULL5ojAVxMRk+jbpc4XMiLEllClubyVsSBVlxoZTsiF4iy8vk+ZZ1buoevfnldpNHkcRjuAYTsGDS6jBHdShAQxCeIZXeHNGzovz7nzMWwtOPnMIf+B8/gDkZozx</latexit>=

Conditioning: 

<latexit sha1_base64="wvOP5I9rhkUIhk0XPXhGkuO2GIY=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1hEVyURUTdC0Y3LKvYBTSyT6aQdOjMJM5NCCcWNv+LGhSJu/Qp3/o2TNgttPXDhcM693HtPEDOqtON8W4WFxaXlleJqaW19Y3PL3t5pqCiRmNRxxCLZCpAijApS11Qz0oolQTxgpBkMrjO/OSRS0Ujc61FMfI56goYUI22kjr03hJewOTyCHhXQ40j3gyC9Gz9w2LHLTsWZAM4TNydlkKPWsb+8boQTToTGDCnVdp1Y+ymSmmJGxiUvUSRGeIB6pG2oQJwoP528MIaHRunCMJKmhIYT9fdEirhSIx6YzuxINetl4n9eO9HhhZ9SESeaCDxdFCYM6ghmecAulQRrNjIEYUnNrRD3kURYm9RKJgR39uV50jipuGcV9/a0XL3K4yiCfXAAjoELzkEV3IAaqAMMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACfSlgQ=</latexit>

v = Wv0 2 Rm

<latexit sha1_base64="7dh+nMbZhTNBFZpW4tAUWpW8W7s=">AAACAnicbVBNS8NAEJ34WetX1JN4WSyip5KIqBeh6MVjFfsBTS2b7bZdutmE3Y20hOLFv+LFgyJe/RXe/Ddu2hy09cHA470ZZub5EWdKO863NTe/sLi0nFvJr66tb2zaW9tVFcaS0AoJeSjrPlaUM0ErmmlO65GkOPA5rfn9q9SvPVCpWCju9DCizQB3BeswgrWRWvbuAF2g8uAQeUwgL8C65/vJ7eheoJZdcIrOGGiWuBkpQIZyy/7y2iGJAyo04ViphutEuplgqRnhdJT3YkUjTPq4SxuGChxQ1UzGL4zQgVHaqBNKU0Kjsfp7IsGBUsPAN53pkWraS8X/vEasO+fNhIko1lSQyaJOzJEOUZoHajNJieZDQzCRzNyKSA9LTLRJLW9CcKdfniXV46J7WnRvTgqlyyyOHOzBPhyBC2dQgmsoQwUIPMIzvMKb9WS9WO/Wx6R1zspmduAPrM8fJJWWAg==</latexit>

x = Px0 2 Rn

<latexit sha1_base64="Z62AdKtn38rD+aSrRk2pfz9JGbw=">AAACIHicbVDLSsNAFJ34rPUVdelmsIiCUBIR60aounGZgn1AG8tkOmmHTjJhZlIsoZ/ixl9x40IR3enXOGmy0NYLwz2ccy537vEiRqWyrC9jYXFpeWW1sFZc39jc2jZ3dhuSxwKTOuaMi5aHJGE0JHVFFSOtSBAUeIw0veFNqjdHREjKwzs1jogboH5IfYqR0lTXrDwc3XcUj6CTtRp0IDyBOCdTPModzaxdOfASWl2zZJWtacF5YOegBPJyuuZnp8dxHJBQYYakbNtWpNwECUUxI5NiJ5YkQniI+qStYYgCIt1keuAEHmqmB30u9AsVnLK/JxIUSDkOPO0MkBrIWS0l/9PasfIv3ISGUaxIiLNFfsyg4jBNC/aoIFixsQYIC6r/CvEACYSVzrSoQ7BnT54HjdOyfV62a2el6nUeRwHsgwNwDGxQAVVwCxxQBxg8gmfwCt6MJ+PFeDc+MuuCkc/sgT9lfP8AaHefYw==</latexit>

x0>P>QP + c>P + v0>W>AP = 0
<latexit sha1_base64="jmbA8j2LC/f/oMdwfHxE7g2JRgc=">AAACBXicbVC7TsMwFL0pr1JeAUYYLCoEC1WCELAgFVgYi0QfUhsqx3Vaq44T2Q6iirqw8CssDCDEyj+w8Te4bQYoHOlKx+fcK997/JgzpR3ny8rNzM7NL+QXC0vLK6tr9vpGTUWJJLRKIh7Jho8V5UzQqmaa00YsKQ59Tut+/3Lk1++oVCwSN3oQUy/EXcECRrA2Utvert+2dBSjc1RB93voAGVvH50hp20XnZIzBvpL3IwUIUOlbX+2OhFJQio04VippuvE2kux1IxwOiy0EkVjTPq4S5uGChxS5aXjK4Zo1ygdFETSlNBorP6cSHGo1CD0TWeIdU9NeyPxP6+Z6ODUS5mIE00FmXwUJBzpCI0iQR0mKdF8YAgmkpldEelhiYk2wRVMCO70yX9J7bDkHpfc66Ni+SKLIw9bsAP74MIJlOEKKlAFAg/wBC/waj1az9ab9T5pzVnZzCb8gvXxDROWlb0=</latexit>

W>APx0 �W>b = 0

<latexit sha1_base64="GRoPlk2b6fZHHrk7XX4S0gdeszw=">AAACG3icbVDLSgMxFM34rPU16tJNsIiCUGaKqBuh6MblFOwDOrVk0kwbmnmQ3BHLMP/hxl9x40IRV4IL/8a0nYW2Hgg5Oedebu7xYsEVWNa3sbC4tLyyWlgrrm9sbm2bO7sNFSWSsjqNRCRbHlFM8JDVgYNgrVgyEniCNb3h9dhv3jOpeBTewihmnYD0Q+5zSkBLXbNyiV3wJaGpnaWVDD8c3bkQxdiZXjXsaAmfYJrL+tU1S1bZmgDPEzsnJZTD6Zqfbi+iScBCoIIo1batGDopkcCpYFnRTRSLCR2SPmtrGpKAqU462S3Dh1rpYT+S+oSAJ+rvjpQESo0CT1cGBAZq1huL/3ntBPyLTsrDOAEW0ukgPxEYIjwOCve4ZBTESBNCJdd/xXRAdFKg4yzqEOzZledJo1K2z8p27bRUvcrjKKB9dICOkY3OURXdIAfVEUWP6Bm9ojfjyXgx3o2PaemCkffsoT8wvn4AvDWetA==</latexit>

= 1
2x

0>P>QPx0 + c>Px0

Coordinate Transforms

<latexit sha1_base64="Ukx+qoSsTJY7l0Qgd0cHsxnMaCk=">AAACFXicbVDLSgMxFM3UV62vUZdugkV0IWVGRN0IrW5cVrAP6Iwlk2ba0GQyJBlpGfoTbvwVNy4UcSu4829M21lo64HAuefcy809Qcyo0o7zbeUWFpeWV/KrhbX1jc0te3unrkQiMalhwYRsBkgRRiNS01Qz0owlQTxgpBH0r8d+44FIRUV0p4cx8TnqRjSkGGkjte3jygBewgB60KPcLCTK0Ma9p0UMK7AKB4fGzuqgbRedkjMBnCduRoogQ7Vtf3kdgRNOIo0ZUqrlOrH2UyQ1xYyMCl6iSIxwH3VJy9AIcaL8dHLVCB4YpQNDIc2LNJyovydSxJUa8sB0cqR7atYbi/95rUSHF35KozjRJMLTRWHCoBZwHBHsUEmwZkNDEJbU/BXiHpIIaxNkwYTgzp48T+onJfes5N6eFstXWRx5sAf2wRFwwTkogxtQBTWAwSN4Bq/gzXqyXqx362PamrOymV3wB9bnD27Dm98=</latexit>

Ax = b =) W>APx0 = W>b

<latexit sha1_base64="5wnt3nrrIKOHf8j3N59CGg+B6Rc="></latexit>

= 1
2x

0>P>QPx0 + c>Px0 + v0>W>(APx0 � b)
<latexit sha1_base64="QfaUECYM65cbjyr9NBBH3laxcy0=">AAAB+3icbVDLSsNAFL2pr1pfsS7dBIu0gpRERF0W3bhwUcE+oA1lMp22QyeTMDMpLSG/4saFIm79EXf+jZM2C209MHA4517umeOFjEpl299Gbm19Y3Mrv13Y2d3bPzAPi00ZRAKTBg5YINoekoRRThqKKkbaoSDI9xhpeeO71G9NiJA04E9qFhLXR0NOBxQjpaWeWez6SI0wYvFDUpmWzyfls55Zsqv2HNYqcTJSggz1nvnV7Qc48glXmCEpO44dKjdGQlHMSFLoRpKECI/RkHQ05cgn0o3n2RPrVCt9axAI/biy5urvjRj5Us58T0+mSeWyl4r/eZ1IDW7cmPIwUoTjxaFBxCwVWGkRVp8KghWbaYKwoDqrhUdIIKx0XQVdgrP85VXSvKg6V1Xn8bJUu83qyMMxnEAFHLiGGtxDHRqAYQrP8ApvRmK8GO/Gx2I0Z2Q7R/AHxucPv3KTmA==</latexit>

L(x0, v0)

<latexit sha1_base64="na1UbqqaLI6dxt+O+TEFgIvYlA0=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiQi6rLqxmUV+4Amlsl00g6dmYSZiVBCVm78FTcuFHHrN7jzb5y0WWjrgQuHc+7l3nuCmFGlHefbKi0sLi2vlFcra+sbm1v29k5LRYnEpIkjFslOgBRhVJCmppqRTiwJ4gEj7WB0lfvtByIVjcSdHsfE52ggaEgx0kbq2fsX0KMCehzpYRCkt9l9yqGnKScKiqxnV52aMwGcJ25BqqBAo2d/ef0IJ5wIjRlSqus6sfZTJDXFjGQVL1EkRniEBqRrqEBmj59O3sjgoVH6MIykKaHhRP09kSKu1JgHpjM/V816ufif1010eO6nVMSJJgJPF4UJgzqCeSawTyXBmo0NQVhScyvEQyQR1ia5ignBnX15nrSOa+5pzb05qdYvizjKYA8cgCPggjNQB9egAZoAg0fwDF7Bm/VkvVjv1se0tWQVM7vgD6zPH4XOmIo=</latexit>

A 2 Rm⇥n
<latexit sha1_base64="ENVwcy567O2unr7DzQjujFmbe/Q=">AAAB/HicbVDLSgMxFM3UV62v0S7dBIvgqsyIqMuiG5dV7AM6Y0nStA1NMkOSEYah/oobF4q49UPc+Tdm2llo64HA4Zx7uScHx5xp43nfTmlldW19o7xZ2dre2d1z9w/aOkoUoS0S8Uh1MdKUM0lbhhlOu7GiSGBOO3hynfudR6o0i+S9SWMaCjSSbMgIMlbqu1UMAyZhIJAZY5zdTR8E7Ls1r+7NAJeJX5AaKNDsu1/BICKJoNIQjrTu+V5swgwpwwin00qQaBojMkEj2rNUIkF1mM3CT+GxVQZwGCn7pIEz9fdGhoTWqcB2Mg+pF71c/M/rJWZ4GWZMxomhkswPDRMOTQTzJuCAKUoMTy1BRDGbFZIxUogY21fFluAvfnmZtE/r/nndvz2rNa6KOsrgEByBE+CDC9AAN6AJWoCAFDyDV/DmPDkvzrvzMR8tOcVOFfyB8/kD2cSUQw==</latexit>

b 2 Rm

<latexit sha1_base64="C7wHNANVsBMGs5Y5UG7p7e34+Vc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiQi6rLoxmUr9gFNLJPptB06mYSZG6GErNz4K25cKOLWb3Dn3zhpu9DWAwNnzrmXe+8JYsE1OM63VVhaXlldK66XNja3tnfs3b2mjhJFWYNGIlLtgGgmuGQN4CBYO1aMhIFgrWB0nfutB6Y0j+QdjGPmh2QgeZ9TAkbq2od17HGJvZDAMAjS2+w+NT/gIdNYZl277FScCfAicWekjGaode0vrxfRJGQSqCBad1wnBj8lCjgVLCt5iWYxoSMyYB1DJTFz/HRyRoaPjdLD/UiZJwFP1N8dKQm1HoeBqczX1fNeLv7ndRLoX/opl3ECTNLpoH4iMEQ4zwT3uGIUxNgQQhU3u2I6JIpQMMmVTAju/MmLpHlacc8rbv2sXL2axVFEB+gInSAXXaAqukE11EAUPaJn9IrerCfrxXq3PqalBWvWs4/+wPr8AaFcmJs=</latexit>

Q 2 Rn⇥n
<latexit sha1_base64="oQLAceS2jIvK8dETIi/VLPmsZx8=">AAAB+3icbVDLSsNAFL2pr1pftS7dDBbBVUlE1GXRjcsq9gFNLJPppB06mYSZiVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DPHjzlT2ra/rdLK6tr6RnmzsrW9s7tX3a91VJRIQtsk4pHs+VhRzgRta6Y57cWS4tDntOtPrnO/+0ilYpG419OYeiEeCRYwgrWRBtUaQS4TyA2xHvt+epc9GLFuN+wZ0DJxClKHAq1B9csdRiQJqdCEY6X6jh1rL8VSM8JpVnETRWNMJnhE+4YKHFLlpbPsGTo2yhAFkTRPaDRTf2+kOFRqGvpmMs+oFr1c/M/rJzq49FIm4kRTQeaHgoQjHaG8CDRkkhLNp4ZgIpnJisgYS0y0qatiSnAWv7xMOqcN57zh3J7Vm1dFHWU4hCM4AQcuoAk30II2EHiCZ3iFNyuzXqx362M+WrKKnQP4A+vzB4CElBs=</latexit>

c 2 Rn

<latexit sha1_base64="ZEpvvKr9kqw39zNXFSDVZOEqGcE=">AAACKHicbVBNSwMxFMz6WetX1aOXh0VoQcquiHpQFL14VLBaaEvJpqmGJtkleauWpT/Hi3/Fi4giXv0lpu0e1DoQmMy8RzITxlJY9P1Pb2JyanpmNjeXn19YXFourKxe2SgxjFdZJCNTC6nlUmheRYGS12LDqQolvw67pwP/+o4bKyJ9ib2YNxW90aIjGEUntQpHDeQPmHYoQh9KCg5Al7egAZmcSAkmugdDdXcwMJKz2yGocqtQ9Cv+EDBOgowUSYbzVuG10Y5YorhGJqm19cCPsZlSg4JJ3s83Estjyrr0htcd1VRx20yHQfuw6ZQ2dCLjjkYYqj83Uqqs7anQTSqKt/avNxD/8+oJdvabqdBxglyz0UMuPGAEg9agLQxnKHuOUGaE+yuwW2ooQ9dt3pUQ/I08Tq62K8FuJbjYKR6fZHXkyDrZICUSkD1yTM7IOakSRh7JM3kj796T9+J9eJ+j0Qkv21kjv+B9fQPTSKSb</latexit>

fat (m < n), full row rank (rank = m)

<latexit sha1_base64="dKpibvE5ZQwLRkNCmsascc0vyM0=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyURUTdC0Y3LFuwDmlgm00k7dDIJMxOhhuKvuHGhiFv/w51/47TNQlsPXDiccy/33hMknCntON9WYWl5ZXWtuF7a2Nza3rF395oqTiWhDRLzWLYDrChngjY005y2E0lxFHDaCoY3E7/1QKVisbjTo4T6Ee4LFjKCtZG69kEdXaH6vafjBCFPpYQgB3XtslNxpkCLxM1JGXLUuvaX14tJGlGhCcdKdVwn0X6GpWaE03HJSxVNMBniPu0YKnBElZ9Nrx+jY6P0UBhLU0Kjqfp7IsORUqMoMJ0R1gM1703E/7xOqsNLP2MiSTUVZLYoTDnSMZpEgXpMUqL5yBBMJDO3IjLAEhNtAiuZENz5lxdJ87Tinlfc+lm5ep3HUYRDOIITcOECqnALNWgAgUd4hld4s56sF+vd+pi1Fqx8Zh/+wPr8AZJnk18=</latexit>

Q = Q> � 0

<latexit sha1_base64="38savh4ijnGd4dNNH1HcXuRs9fU="></latexit>
P>QP P>A>W
W>AP 0

�

<latexit sha1_base64="y9zUFFIR/uYeVXtPM5hTuknYyRQ=">AAACHXicbVBNS8NAFNzUrxq/oh69LBbBiyWRoh6LXjxWsK3Q1LLZvLZLN5uwuxFL6B/x4l/x4kERD17Ef+O2DaKtAwvDzDz2vQkSzpR23S+rsLC4tLxSXLXX1jc2t5ztnYaKU0mhTmMey5uAKOBMQF0zzeEmkUCigEMzGFyM/eYdSMVica2HCbQj0hOsyyjRRuo4FT+AHhNZEBEt2f0I20e1W1/HCabY9+3mlAe2DyL8CXWcklt2J8DzxMtJCeWodZwPP4xpGoHQlBOlWp6b6HZGpGaUw8j2UwUJoQPSg5ahgkSg2tnkuhE+MEqIu7E0T2g8UX9PZCRSahgFJmn266tZbyz+57VS3T1rZ0wkqQZBpx91U451jMdV4ZBJoJoPDSFUMrMrpn0iCdWmUNuU4M2ePE8ax2XvpOxdVUrV87yOItpD++gQeegUVdElqqE6ougBPaEX9Go9Ws/Wm/U+jRasfGYX/YH1+Q2FXqGU</latexit>
�P>c
W>b

�<latexit sha1_base64="zqwvFLOmFHNJHnDRebc4BR9DA9E=">AAACEHicbVDLSsNAFJ3UV42vqEs3g0XqqiQi6rLoxmUF+4AmlMn0th06mYSZSWkJ/QQ3/oobF4q4denOv3H6QLT1wIXDOfdy7z1hwpnSrvtl5VZW19Y38pv21vbO7p6zf1BTcSopVGnMY9kIiQLOBFQ10xwaiQQShRzqYf9m4tcHIBWLxb0eJRBEpCtYh1GijdRyin4IXSayMCJasuEY28Mi9n08KNo+iPaP3nIKbsmdAi8Tb04KaI5Ky/n02zFNIxCacqJU03MTHWREakY5jG0/VZAQ2iddaBoqSAQqyKYPjfGJUdq4E0tTQuOp+nsiI5FSoyg0nea+nlr0JuJ/XjPVnasgYyJJNQg6W9RJOdYxnqSD20wC1XxkCKGSmVsx7RFJqDYZ2iYEb/HlZVI7K3kXJe/uvFC+nseRR0foGJ0iD12iMrpFFVRFFD2gJ/SCXq1H69l6s95nrTlrPnOI/sD6+AbK3pxx</latexit>
x0

v0

�
KKT System: 

<latexit sha1_base64="gbWgtco1QXDmbK0V2T9ckTYyx6Y=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ6KomIeix68SJUtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777Swtr6yurRc2iptb2zu7pb39ho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyGNxO/+YRK81g+mlGCfkT7koecUWOlh7sT0i2V3Yo7BVkkXk7KkKPWLX11ejFLI5SGCap123MT42dUGc4EjoudVGNC2ZD2sW2ppBFqP5ueOibHVumRMFa2pCFT9fdERiOtR1FgOyNqBnrem4j/ee3UhFd+xmWSGpRstihMBTExmfxNelwhM2JkCWWK21sJG1BFmbHpFG0I3vzLi6RxVvEuKt79ebl6ncdRgEM4glPw4BKqcAs1qAODPjzDK7w5wnlx3p2PWeuSk88cwB84nz9dO40y</latexit>

M 0

<latexit sha1_base64="38savh4ijnGd4dNNH1HcXuRs9fU="></latexit>
P>QP P>A>W
W>AP 0

�

<latexit sha1_base64="qZlt3bVD6fA8khY0VoNrtSwhSKo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cq9gOaUDbbbbt0kw27E6WE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKQw6LrfTmFldW19o7hZ2tre2d0r7x80jUo14w2mpNLtkBouRcwbKFDydqI5jULJW+HoZuq3Hrk2QsUPOE54ENFBLPqCUbSS79+LwRCp1uqJdMsVt+rOQJaJl5MK5Kh3y19+T7E04jEySY3peG6CQUY1Cib5pOSnhieUjeiAdyyNacRNkM1unpATq/RIX2lbMZKZ+nsio5Ex4yi0nRHFoVn0puJ/XifF/lWQiThJkcdsvqifSoKKTAMgPaE5Qzm2hDIt7K2EDammDG1MJRuCt/jyMmmeVb2Lqnd3Xqld53EU4QiO4RQ8uIQa3EIdGsAggWd4hTcndV6cd+dj3lpw8plD+APn8wftEJGd</latexit>)

<latexit sha1_base64="yFrj6P2i1MjLmuLKeaO2g/vp34s=">AAACHnicbVDJSgNBEO2JW4zbqEcvjUHwYpgJbhch6sVjgiYRMpPQ0+lJmvQsdNcIYZgv8eKvePGgiOBJ/8bOctDEBwWP96qoqufFgiuwrG8jt7C4tLySXy2srW9sbpnbOw0VJZKyOo1EJO89opjgIasDB8HuY8lI4AnW9AbXI7/5wKTiUXgHw5i5AemF3OeUgJY65sllrZ0eOeBLQlM7S8tZhi9wHTse77Wwc8t7AcEOtsaCixttB6IYd8yiVbLGwPPEnpIimqLaMT+dbkSTgIVABVGqZVsxuCmRwKlgWcFJFIsJHZAea2kakoApNx2/l+EDrXSxH0ldIeCx+nsiJYFSw8DTnQGBvpr1RuJ/XisB/9xNeRgnwEI6WeQnAkOER1nhLpeMghhqQqjk+lZM+0QnBTrRgg7Bnn15njTKJfu0ZNeOi5WraRx5tIf20SGy0RmqoBtURXVE0SN6Rq/ozXgyXox342PSmjOmM7voD4yvH7RxoFk=</latexit>

AQ� 1
2 = U

⇥
⌃ 0

⇤
V > (SVD)

<latexit sha1_base64="qZlt3bVD6fA8khY0VoNrtSwhSKo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cq9gOaUDbbbbt0kw27E6WE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKQw6LrfTmFldW19o7hZ2tre2d0r7x80jUo14w2mpNLtkBouRcwbKFDydqI5jULJW+HoZuq3Hrk2QsUPOE54ENFBLPqCUbSS79+LwRCp1uqJdMsVt+rOQJaJl5MK5Kh3y19+T7E04jEySY3peG6CQUY1Cib5pOSnhieUjeiAdyyNacRNkM1unpATq/RIX2lbMZKZ+nsio5Ex4yi0nRHFoVn0puJ/XifF/lWQiThJkcdsvqifSoKKTAMgPaE5Qzm2hDIt7K2EDammDG1MJRuCt/jyMmmeVb2Lqnd3Xqld53EU4QiO4RQ8uIQa3EIdGsAggWd4hTcndV6cd+dj3lpw8plD+APn8wftEJGd</latexit>)

<latexit sha1_base64="qZlt3bVD6fA8khY0VoNrtSwhSKo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cq9gOaUDbbbbt0kw27E6WE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKQw6LrfTmFldW19o7hZ2tre2d0r7x80jUo14w2mpNLtkBouRcwbKFDydqI5jULJW+HoZuq3Hrk2QsUPOE54ENFBLPqCUbSS79+LwRCp1uqJdMsVt+rOQJaJl5MK5Kh3y19+T7E04jEySY3peG6CQUY1Cib5pOSnhieUjeiAdyyNacRNkM1unpATq/RIX2lbMZKZ+nsio5Ex4yi0nRHFoVn0puJ/XifF/lWQiThJkcdsvqifSoKKTAMgPaE5Qzm2hDIt7K2EDammDG1MJRuCt/jyMmmeVb2Lqnd3Xqld53EU4QiO4RQ8uIQa3EIdGsAggWd4hTcndV6cd+dj3lpw8plD+APn8wftEJGd</latexit>)
Subblocks: 

<latexit sha1_base64="DR2UPItc+TY9LMpkYDb65dtUtQ0="></latexit>

�j,j+1 = 1
2 ±

q
1
4 + �2

j
<latexit sha1_base64="MJJfE7PScMb1ycunBIK2QDqySRc=">AAAB83icbVBNS8NAEJ34WetX1aOXxSLUgyURUY9FLx4r2A9oQtlsN+3SzSbsToRS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MJXCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaZJMM95giUx0O6SGS6F4AwVK3k41p3EoeSsc3k391hPXRiTqEUcpD2LaVyISjKKVfB9FzA2pqPP4rFsqu1V3BrJMvJyUIUe9W/ryewnLYq6QSWpMx3NTDMZUo2CST4p+ZnhK2ZD2ecdSRe2qYDy7eUJOrdIjUaJtKSQz9ffEmMbGjOLQdsYUB2bRm4r/eZ0Mo5tgLFSaIVdsvijKJMGETAMgPaE5QzmyhDIt7K2EDaimDG1MRRuCt/jyMmleVL2rqvdwWa7d5nEU4BhOoAIeXEMN7qEODWCQwjO8wpuTOS/Ou/Mxb11x8pkj+APn8wfjq5Dv</latexit>

⇥(n�m)
<latexit sha1_base64="E5X9U1pxKQp61/o2jKcxUt+SCGQ=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E1DJoYxnBxEByhL3NXrJkd+/cnRNCyJ+wsVDE1r9j579xk1yhiQ8GHu/NMDMvSqWw6PvfXmFldW19o7hZ2tre2d0r7x80bZIZxhsskYlpRdRyKTRvoEDJW6nhVEWSP0TDm6n/8MSNFYm+x1HKQ0X7WsSCUXRSq4NCcUtUt1zxq/4MZJkEOalAjnq3/NXpJSxTXCOT1Np24KcYjqlBwSSflDqZ5SllQ9rnbUc1dWvC8ezeCTlxSo/EiXGlkczU3xNjqqwdqch1KooDu+hNxf+8dobxVTgWOs2QazZfFGeSYEKmz5OeMJyhHDlCmRHuVsIG1FCGLqKSCyFYfHmZNM+qwUU1uDuv1K7zOIpwBMdwCgFcQg1uoQ4NYCDhGV7hzXv0Xrx372PeWvDymUP4A+/zB9zgj9s=</latexit>⇥m

<latexit sha1_base64="E5X9U1pxKQp61/o2jKcxUt+SCGQ=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E1DJoYxnBxEByhL3NXrJkd+/cnRNCyJ+wsVDE1r9j579xk1yhiQ8GHu/NMDMvSqWw6PvfXmFldW19o7hZ2tre2d0r7x80bZIZxhsskYlpRdRyKTRvoEDJW6nhVEWSP0TDm6n/8MSNFYm+x1HKQ0X7WsSCUXRSq4NCcUtUt1zxq/4MZJkEOalAjnq3/NXpJSxTXCOT1Np24KcYjqlBwSSflDqZ5SllQ9rnbUc1dWvC8ezeCTlxSo/EiXGlkczU3xNjqqwdqch1KooDu+hNxf+8dobxVTgWOs2QazZfFGeSYEKmz5OeMJyhHDlCmRHuVsIG1FCGLqKSCyFYfHmZNM+qwUU1uDuv1K7zOIpwBMdwCgFcQg1uoQ4NYCDhGV7hzXv0Xrx372PeWvDymUP4A+/zB9zgj9s=</latexit>⇥m

<latexit sha1_base64="iHwrHL1nQ6lY6IOoE0xrC0hXMeI=">AAACInicbVDLSsNAFJ34rPVVdelmsCiuSiLiY1d047KCfUATwmRy2w6dTMLMRCwh3+LGX3HjQlFXgh/j9CHY1jMMHM65l3vvCRLOlLbtL2thcWl5ZbWwVlzf2NzaLu3sNlScSgp1GvNYtgKigDMBdc00h1YigUQBh2bQvx76zXuQisXiTg8S8CLSFazDKNFG8kuXbipCkIEkFDI3gC4TWUS0ZA85Ppp6Lojw18r9LPdLZbtij4DniTMhZTRBzS99uGFM0wiEppwo1XbsRHsZkZpRDnnRTRUkhPZJF9qGChKB8rLRiTk+NEqIO7E0X2g8Uv92ZCRSahAFptLs2FOz3lD8z2ununPhZUwkqQZBx4M6Kcc6xsO8cMgkUM0HhhAqmdkV0x4xcWmTatGE4MyePE8aJxXnrOLcnparV5M4CmgfHaBj5KBzVEU3qIbqiKJH9Ixe0Zv1ZL1Y79bnuHTBmvTsoSlY3z8jbqLJ</latexit>| {z }<latexit sha1_base64="iHwrHL1nQ6lY6IOoE0xrC0hXMeI=">AAACInicbVDLSsNAFJ34rPVVdelmsCiuSiLiY1d047KCfUATwmRy2w6dTMLMRCwh3+LGX3HjQlFXgh/j9CHY1jMMHM65l3vvCRLOlLbtL2thcWl5ZbWwVlzf2NzaLu3sNlScSgp1GvNYtgKigDMBdc00h1YigUQBh2bQvx76zXuQisXiTg8S8CLSFazDKNFG8kuXbipCkIEkFDI3gC4TWUS0ZA85Ppp6Lojw18r9LPdLZbtij4DniTMhZTRBzS99uGFM0wiEppwo1XbsRHsZkZpRDnnRTRUkhPZJF9qGChKB8rLRiTk+NEqIO7E0X2g8Uv92ZCRSahAFptLs2FOz3lD8z2ununPhZUwkqQZBx4M6Kcc6xsO8cMgkUM0HhhAqmdkV0x4xcWmTatGE4MyePE8aJxXnrOLcnparV5M4CmgfHaBj5KBzVEU3qIbqiKJH9Ixe0Zv1ZL1Y79bnuHTBmvTsoSlY3z8jbqLJ</latexit>| {z }
<latexit sha1_base64="l9yZhi4EFkgrrt1ORlYy+R3Qlhw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSIIQklE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3dRvPaHSPJYPZpygH9GB5CFn1Fipft4rld2KOwNZJl5OypCj1it9dfsxSyOUhgmqdcdzE+NnVBnOBE6K3VRjQtmIDrBjqaQRaj+bHTohp1bpkzBWtqQhM/X3REYjrcdRYDsjaoZ60ZuK/3md1IQ3fsZlkhqUbL4oTAUxMZl+TfpcITNibAllittbCRtSRZmx2RRtCN7iy8ukeVHxripe/bJcvc3jKMAxnMAZeHANVbiHGjSAAcIzvMKb8+i8OO/Ox7x1xclnjuAPnM8fc32MtQ==</latexit>

+ <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="BqiKZsIe6kHSzfVDCR0tghO9oxI=">AAAB8nicbVDLSgNBEJz1GeMr6tHLYBC8GHZF1GPQi8eI5gGbNcxOJsmQeSwzvUJY8hlePCji1a/x5t84SfagiQUNRVU33V1xIrgF3//2lpZXVtfWCxvFza3tnd3S3n7D6tRQVqdaaNOKiWWCK1YHDoK1EsOIjAVrxsObid98YsZyrR5glLBIkr7iPU4JOCls3/O+JI/ZaTDulMp+xZ8CL5IgJ2WUo9YpfbW7mqaSKaCCWBsGfgJRRgxwKti42E4tSwgdkj4LHVVEMhtl05PH+NgpXdzTxpUCPFV/T2REWjuSseuUBAZ23puI/3lhCr2rKOMqSYEpOlvUSwUGjSf/4y43jIIYOUKo4e5WTAfEEAoupaILIZh/eZE0zirBRSW4Oy9Xr/M4CugQHaETFKBLVEW3qIbqiCKNntErevPAe/HevY9Z65KXzxygP/A+fwDKA5Dv</latexit>

⌃�1
<latexit sha1_base64="XWYZFKkOh46HsQJXYKZpfHO4mkw=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWAR3FiSIupGKLpx2YJ9QBvLZDpph04mYeZGKDELf8WNC0Xc+hvu/Bunj4W2HrhwOOde7r3HjwXX4DjfVm5peWV1Lb9e2Njc2t6xd/caOkoUZXUaiUi1fKKZ4JLVgYNgrVgxEvqCNf3hzdhvPjCleSTvYBQzLyR9yQNOCRipax9U8RWu3aenHQgUoambpeUsa3TtolNyJsCLxJ2RIpqh2rW/Or2IJiGTQAXRuu06MXgpUcCpYFmhk2gWEzokfdY2VJKQaS+d3J/hY6P0cBApUxLwRP09kZJQ61Hom86QwEDPe2PxP6+dQHDppVzGCTBJp4uCRGCI8DgM3OOKURAjQwhV3NyK6YCYHMBEVjAhuPMvL5JGueSel9zaWbFyPYsjjw7RETpBLrpAFXSLqqiOKHpEz+gVvVlP1ov1bn1MW3PWbGYf/YH1+QOtE5VD</latexit>

P = Q� 1
2V

<latexit sha1_base64="7Eu0nNpjXRCrE1IoQra//M33b98=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgrGFNpTNdtMu3WzC7kQoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaWV1b3yhvVra2d3b3qvsHjybJNOM+S2Si2yE1XArFfRQoeTvVnMah5K1wdDv1W09cG5GoBxynPIjpQIlIMIpW8lvkmvi9as2tuzOQZeIVpAYFmr3qV7efsCzmCpmkxnQ8N8UgpxoFk3xS6WaGp5SN6IB3LFU05ibIZ8dOyIlV+iRKtC2FZKb+nshpbMw4Dm1nTHFoFr2p+J/XyTC6CnKh0gy5YvNFUSYJJmT6OekLzRnKsSWUaWFvJWxINWVo86nYELzFl5fJ41ndu6h79+e1xk0RRxmO4BhOwYNLaMAdNMEHBgKe4RXeHOW8OO/Ox7y15BQzh/AHzucPioWN2w==</latexit>

W = UTake

<latexit sha1_base64="8s7JlyHhqARlLpBaHlMjM/uKpNI=">AAACKnicbVBNS8NAEN3Urxq/oh69LBbFU0lE1GPVi71VsB/QlLLZTtulm03Y3Ygl9Pd48a946UEpXv0hbtsg2jow8ObNPGbmBTFnSrvuxMqtrK6tb+Q37a3tnd09Z/+gpqJEUqjSiEeyERAFnAmoaqY5NGIJJAw41IPB3bRffwKpWCQe9TCGVkh6gnUZJdpQbefGD6DHRBqEREv2PLLL+BRP08W+b89BVrhZUbZ9EJ0fRdspuEV3FngZeBkooCwqbWfsdyKahCA05USppufGupUSqRnlMLL9REFM6ID0oGmgICGoVjp7dYRPDNPB3UiaFBrP2N+KlIRKDcPATJr7+mqxNyX/6zUT3b1upUzEiQZB54u6Ccc6wlPfcIdJoJoPDSBUMnMrpn0iCdXGXduY4C2+vAxq50Xvsug9XBRKt5kdeXSEjtEZ8tAVKqF7VEFVRNELekPv6MN6tcbWxPqcj+asTHOI/oT19Q3CTKFd</latexit>2

4
I I 0
I 0 0
0 0 I

3

5
<latexit sha1_base64="SrqhXNU4QMO4mam/Rn95dOikQJ0=">AAACFnicbZDLSsNAFIYn9VbjLerSzWBR3FgSEXVZdOOygr1AU8pketoOnUzCzEQsoU/hxldx40IRt+LOt3GaBtHWAwMf/38Oc84fxJwp7bpfVmFhcWl5pbhqr61vbG452zt1FSWSQo1GPJLNgCjgTEBNM82hGUsgYcChEQyvJn7jDqRikbjVoxjaIekL1mOUaCN1nGM/gD4TaRASLdn92PbwIfaw72fgYtsH0f1xO07JLbtZ4XnwciihvKod59PvRjQJQWjKiVItz411OyVSM8phbPuJgpjQIelDy6AgIah2mp01xgdG6eJeJM0TGmfq74mUhEqNwsB0mv0GatabiP95rUT3LtopE3GiQdDpR72EYx3hSUa4yyRQzUcGCJXM7IrpgEhCtUnSNiF4syfPQ/2k7J2VvZvTUuUyj6OI9tA+OkIeOkcVdI2qqIYoekBP6AW9Wo/Ws/VmvU9bC1Y+s4v+lPXxDTovnOo=</latexit>
1 1
1 0

�

<latexit sha1_base64="g2YYbJ2jSih9Ijv+tj22JncnTsw=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRahHlo2RdSLUPTisYL9gHYp2TTbhmazS5IVytK/4cWDIl79M978N6btHrT1wcDjvRlm5vmx4Nq47reTW1vf2NzKbxd2dvf2D4qHRy0dJYqyJo1EpDo+0UxwyZqGG8E6sWIk9AVr++O7md9+YkrzSD6aScy8kAwlDzglxko9XdYVfF7B6Aa5/WLJrbpzoFWCM1KCDI1+8as3iGgSMmmoIFp3sRsbLyXKcCrYtNBLNIsJHZMh61oqSci0l85vnqIzqwxQEClb0qC5+nsiJaHWk9C3nSExI73szcT/vG5igmsv5TJODJN0sShIBDIRmgWABlwxasTEEkIVt7ciOiKKUGNjKtgQ8PLLq6RVq+LLKn64KNVvszjycAKnUAYMV1CHe2hAEyjE8Ayv8OYkzovz7nwsWnNONnMMf+B8/gDUNo+Y</latexit>

s(s� 1)� 1 = 0
<latexit sha1_base64="M3OUcXaYOhkQFGy6mp2aJ0Yuapk=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0UoCCUpRV0W3bisYB/QhDKZTtqhk4czN0IJ+QU3/oobF4q4defOv3HaBtTWAxcO59zLvfd4seAKLOvLKKysrq1vFDdLW9s7u3vm/kFbRYmkrEUjEcmuRxQTPGQt4CBYN5aMBJ5gHW98NfU790wqHoW3MImZG5BhyH1OCWipb1Yc8CWhqZ2ltQw7cYAddSch/ZHrGT7FdtY3y1bVmgEvEzsnZZSj2Tc/nUFEk4CFQAVRqmdbMbgpkcCpYFnJSRSLCR2TIetpGpKAKTedfZThE60MsB9JXSHgmfp7IiWBUpPA050BgZFa9Kbif14vAf/CTXkYJ8BCOl/kJwJDhKfx4AGXjIKYaEKo5PpWTEdERwE6xJIOwV58eZm0a1X7rGrf1MuNyzyOIjpCx6iCbHSOGugaNVELUfSAntALejUejWfjzXiftxaMfOYQ/YHx8Q3FLZz0</latexit>

1
2 ±

q
1
4 + 1

Conditioned KKT Matrix: Option 2* *many conditionings are possible

<latexit sha1_base64="j2pGP4I6GbBxJgf869GrSNqK8tg="></latexit>

spec =
n

1 , 1
2 +

q
1
4 + 1 , 1

2 �
q

1
4 + 1

o



KKT Conditions:

<latexit sha1_base64="gtH1839nmlU7F3xavdaDDimdq2g=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Rj04jGCeUCyhNlJbzJkZnaZmRVDyEd48aCIV7/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vp37zEbXhiXqwoxRDSfuKx5xR66RmR3LVfSLdUtmv+DOQZRLkpAw5at3SV6eXsEyiskxQY9qBn9pwTLXlTOCk2MkMppQNaR/bjioq0YTj2bkTcuqUHokT7UpZMlN/T4ypNGYkI9cpqR2YRW8q/ue1Mxtfh2Ou0syiYvNFcSaITcj0d9LjGpkVI0co09zdStiAasqsS6joQggWX14mjfNKcFkJ7i/K1Zs8jgIcwwmcQQBXUIU7qEEdGAzhGV7hzUu9F+/d+5i3rnj5zBH8gff5AwVbj10=</latexit>

min
x

<latexit sha1_base64="P2Eyv+FRuDhEdD4G+E1xMfPNBl4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgKSQi6rHoxWMFWwttKJvtpl262Q27E7GE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36PvfTmlldW19o7xZ2dre2d2r7h+0jMo0ZU2qhNLtiBgmuGRN5ChYO9WMJJFgD9HoZuo/PDJtuJL3OE5ZmJCB5DGnBK3U6SJ7wtx46E161Zrv+TO4yyQoSA0KNHrVr25f0SxhEqkgxnQCP8UwJxo5FWxS6WaGpYSOyIB1LJUkYSbMZydP3BOr9N1YaVsS3Zn6eyIniTHjJLKdCcGhWfSm4n9eJ8P4Ksy5TDNkks4XxZlwUbnT/90+14yiGFtCqOb2VpcOiSYUbUoVG0Kw+PIyaZ15wYUX3J3X6tdFHGU4gmM4hQAuoQ630IAmUFDwDK/w5qDz4rw7H/PWklPMHMIfOJ8/ViKRSg==</latexit>

s.t.

1. Stationarity:

Lagrangian:

Primal: 

Dual: 

2. Feasibility:

<latexit sha1_base64="fktkf7e37s5ZsJjxRobER+EnYsg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxiv2ANpTNdtIu3WzC7kYoof/AiwdFvPqPvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3U791hMqzWP5aMYJ+hEdSB5yRo2VHq5Jr1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbphJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvkZl0lqULL5ojAVxMRk+jbpc4XMiLEllClubyVsSBVlxoZTsiF4iy8vk+ZZ1buoevfnldpNHkcRjuAYTsGDS6jBHdShAQxCeIZXeHNGzovz7nzMWwtOPnMIf+B8/gDkZozx</latexit>=

Conditioning: 

<latexit sha1_base64="wvOP5I9rhkUIhk0XPXhGkuO2GIY=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1hEVyURUTdC0Y3LKvYBTSyT6aQdOjMJM5NCCcWNv+LGhSJu/Qp3/o2TNgttPXDhcM693HtPEDOqtON8W4WFxaXlleJqaW19Y3PL3t5pqCiRmNRxxCLZCpAijApS11Qz0oolQTxgpBkMrjO/OSRS0Ujc61FMfI56goYUI22kjr03hJewOTyCHhXQ40j3gyC9Gz9w2LHLTsWZAM4TNydlkKPWsb+8boQTToTGDCnVdp1Y+ymSmmJGxiUvUSRGeIB6pG2oQJwoP528MIaHRunCMJKmhIYT9fdEirhSIx6YzuxINetl4n9eO9HhhZ9SESeaCDxdFCYM6ghmecAulQRrNjIEYUnNrRD3kURYm9RKJgR39uV50jipuGcV9/a0XL3K4yiCfXAAjoELzkEV3IAaqAMMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACfSlgQ=</latexit>

v = Wv0 2 Rm

<latexit sha1_base64="7dh+nMbZhTNBFZpW4tAUWpW8W7s=">AAACAnicbVBNS8NAEJ34WetX1JN4WSyip5KIqBeh6MVjFfsBTS2b7bZdutmE3Y20hOLFv+LFgyJe/RXe/Ddu2hy09cHA470ZZub5EWdKO863NTe/sLi0nFvJr66tb2zaW9tVFcaS0AoJeSjrPlaUM0ErmmlO65GkOPA5rfn9q9SvPVCpWCju9DCizQB3BeswgrWRWvbuAF2g8uAQeUwgL8C65/vJ7eheoJZdcIrOGGiWuBkpQIZyy/7y2iGJAyo04ViphutEuplgqRnhdJT3YkUjTPq4SxuGChxQ1UzGL4zQgVHaqBNKU0Kjsfp7IsGBUsPAN53pkWraS8X/vEasO+fNhIko1lSQyaJOzJEOUZoHajNJieZDQzCRzNyKSA9LTLRJLW9CcKdfniXV46J7WnRvTgqlyyyOHOzBPhyBC2dQgmsoQwUIPMIzvMKb9WS9WO/Wx6R1zspmduAPrM8fJJWWAg==</latexit>

x = Px0 2 Rn

<latexit sha1_base64="Z62AdKtn38rD+aSrRk2pfz9JGbw=">AAACIHicbVDLSsNAFJ34rPUVdelmsIiCUBIR60aounGZgn1AG8tkOmmHTjJhZlIsoZ/ixl9x40IR3enXOGmy0NYLwz2ccy537vEiRqWyrC9jYXFpeWW1sFZc39jc2jZ3dhuSxwKTOuaMi5aHJGE0JHVFFSOtSBAUeIw0veFNqjdHREjKwzs1jogboH5IfYqR0lTXrDwc3XcUj6CTtRp0IDyBOCdTPModzaxdOfASWl2zZJWtacF5YOegBPJyuuZnp8dxHJBQYYakbNtWpNwECUUxI5NiJ5YkQniI+qStYYgCIt1keuAEHmqmB30u9AsVnLK/JxIUSDkOPO0MkBrIWS0l/9PasfIv3ISGUaxIiLNFfsyg4jBNC/aoIFixsQYIC6r/CvEACYSVzrSoQ7BnT54HjdOyfV62a2el6nUeRwHsgwNwDGxQAVVwCxxQBxg8gmfwCt6MJ+PFeDc+MuuCkc/sgT9lfP8AaHefYw==</latexit>

x0>P>QP + c>P + v0>W>AP = 0
<latexit sha1_base64="jmbA8j2LC/f/oMdwfHxE7g2JRgc=">AAACBXicbVC7TsMwFL0pr1JeAUYYLCoEC1WCELAgFVgYi0QfUhsqx3Vaq44T2Q6iirqw8CssDCDEyj+w8Te4bQYoHOlKx+fcK997/JgzpR3ny8rNzM7NL+QXC0vLK6tr9vpGTUWJJLRKIh7Jho8V5UzQqmaa00YsKQ59Tut+/3Lk1++oVCwSN3oQUy/EXcECRrA2Utvert+2dBSjc1RB93voAGVvH50hp20XnZIzBvpL3IwUIUOlbX+2OhFJQio04VippuvE2kux1IxwOiy0EkVjTPq4S5uGChxS5aXjK4Zo1ygdFETSlNBorP6cSHGo1CD0TWeIdU9NeyPxP6+Z6ODUS5mIE00FmXwUJBzpCI0iQR0mKdF8YAgmkpldEelhiYk2wRVMCO70yX9J7bDkHpfc66Ni+SKLIw9bsAP74MIJlOEKKlAFAg/wBC/waj1az9ab9T5pzVnZzCb8gvXxDROWlb0=</latexit>

W>APx0 �W>b = 0

<latexit sha1_base64="GRoPlk2b6fZHHrk7XX4S0gdeszw=">AAACG3icbVDLSgMxFM34rPU16tJNsIiCUGaKqBuh6MblFOwDOrVk0kwbmnmQ3BHLMP/hxl9x40IRV4IL/8a0nYW2Hgg5Oedebu7xYsEVWNa3sbC4tLyyWlgrrm9sbm2bO7sNFSWSsjqNRCRbHlFM8JDVgYNgrVgyEniCNb3h9dhv3jOpeBTewihmnYD0Q+5zSkBLXbNyiV3wJaGpnaWVDD8c3bkQxdiZXjXsaAmfYJrL+tU1S1bZmgDPEzsnJZTD6Zqfbi+iScBCoIIo1batGDopkcCpYFnRTRSLCR2SPmtrGpKAqU462S3Dh1rpYT+S+oSAJ+rvjpQESo0CT1cGBAZq1huL/3ntBPyLTsrDOAEW0ukgPxEYIjwOCve4ZBTESBNCJdd/xXRAdFKg4yzqEOzZledJo1K2z8p27bRUvcrjKKB9dICOkY3OURXdIAfVEUWP6Bm9ojfjyXgx3o2PaemCkffsoT8wvn4AvDWetA==</latexit>

= 1
2x

0>P>QPx0 + c>Px0

Coordinate Transforms

<latexit sha1_base64="Ukx+qoSsTJY7l0Qgd0cHsxnMaCk=">AAACFXicbVDLSgMxFM3UV62vUZdugkV0IWVGRN0IrW5cVrAP6Iwlk2ba0GQyJBlpGfoTbvwVNy4UcSu4829M21lo64HAuefcy809Qcyo0o7zbeUWFpeWV/KrhbX1jc0te3unrkQiMalhwYRsBkgRRiNS01Qz0owlQTxgpBH0r8d+44FIRUV0p4cx8TnqRjSkGGkjte3jygBewgB60KPcLCTK0Ma9p0UMK7AKB4fGzuqgbRedkjMBnCduRoogQ7Vtf3kdgRNOIo0ZUqrlOrH2UyQ1xYyMCl6iSIxwH3VJy9AIcaL8dHLVCB4YpQNDIc2LNJyovydSxJUa8sB0cqR7atYbi/95rUSHF35KozjRJMLTRWHCoBZwHBHsUEmwZkNDEJbU/BXiHpIIaxNkwYTgzp48T+onJfes5N6eFstXWRx5sAf2wRFwwTkogxtQBTWAwSN4Bq/gzXqyXqx362PamrOymV3wB9bnD27Dm98=</latexit>

Ax = b =) W>APx0 = W>b

<latexit sha1_base64="5wnt3nrrIKOHf8j3N59CGg+B6Rc="></latexit>

= 1
2x

0>P>QPx0 + c>Px0 + v0>W>(APx0 � b)
<latexit sha1_base64="QfaUECYM65cbjyr9NBBH3laxcy0=">AAAB+3icbVDLSsNAFL2pr1pfsS7dBIu0gpRERF0W3bhwUcE+oA1lMp22QyeTMDMpLSG/4saFIm79EXf+jZM2C209MHA4517umeOFjEpl299Gbm19Y3Mrv13Y2d3bPzAPi00ZRAKTBg5YINoekoRRThqKKkbaoSDI9xhpeeO71G9NiJA04E9qFhLXR0NOBxQjpaWeWez6SI0wYvFDUpmWzyfls55Zsqv2HNYqcTJSggz1nvnV7Qc48glXmCEpO44dKjdGQlHMSFLoRpKECI/RkHQ05cgn0o3n2RPrVCt9axAI/biy5urvjRj5Us58T0+mSeWyl4r/eZ1IDW7cmPIwUoTjxaFBxCwVWGkRVp8KghWbaYKwoDqrhUdIIKx0XQVdgrP85VXSvKg6V1Xn8bJUu83qyMMxnEAFHLiGGtxDHRqAYQrP8ApvRmK8GO/Gx2I0Z2Q7R/AHxucPv3KTmA==</latexit>

L(x0, v0)

<latexit sha1_base64="na1UbqqaLI6dxt+O+TEFgIvYlA0=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiQi6rLqxmUV+4Amlsl00g6dmYSZiVBCVm78FTcuFHHrN7jzb5y0WWjrgQuHc+7l3nuCmFGlHefbKi0sLi2vlFcra+sbm1v29k5LRYnEpIkjFslOgBRhVJCmppqRTiwJ4gEj7WB0lfvtByIVjcSdHsfE52ggaEgx0kbq2fsX0KMCehzpYRCkt9l9yqGnKScKiqxnV52aMwGcJ25BqqBAo2d/ef0IJ5wIjRlSqus6sfZTJDXFjGQVL1EkRniEBqRrqEBmj59O3sjgoVH6MIykKaHhRP09kSKu1JgHpjM/V816ufif1010eO6nVMSJJgJPF4UJgzqCeSawTyXBmo0NQVhScyvEQyQR1ia5ignBnX15nrSOa+5pzb05qdYvizjKYA8cgCPggjNQB9egAZoAg0fwDF7Bm/VkvVjv1se0tWQVM7vgD6zPH4XOmIo=</latexit>

A 2 Rm⇥n
<latexit sha1_base64="ENVwcy567O2unr7DzQjujFmbe/Q=">AAAB/HicbVDLSgMxFM3UV62v0S7dBIvgqsyIqMuiG5dV7AM6Y0nStA1NMkOSEYah/oobF4q49UPc+Tdm2llo64HA4Zx7uScHx5xp43nfTmlldW19o7xZ2dre2d1z9w/aOkoUoS0S8Uh1MdKUM0lbhhlOu7GiSGBOO3hynfudR6o0i+S9SWMaCjSSbMgIMlbqu1UMAyZhIJAZY5zdTR8E7Ls1r+7NAJeJX5AaKNDsu1/BICKJoNIQjrTu+V5swgwpwwin00qQaBojMkEj2rNUIkF1mM3CT+GxVQZwGCn7pIEz9fdGhoTWqcB2Mg+pF71c/M/rJWZ4GWZMxomhkswPDRMOTQTzJuCAKUoMTy1BRDGbFZIxUogY21fFluAvfnmZtE/r/nndvz2rNa6KOsrgEByBE+CDC9AAN6AJWoCAFDyDV/DmPDkvzrvzMR8tOcVOFfyB8/kD2cSUQw==</latexit>

b 2 Rm

<latexit sha1_base64="C7wHNANVsBMGs5Y5UG7p7e34+Vc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiQi6rLoxmUr9gFNLJPptB06mYSZG6GErNz4K25cKOLWb3Dn3zhpu9DWAwNnzrmXe+8JYsE1OM63VVhaXlldK66XNja3tnfs3b2mjhJFWYNGIlLtgGgmuGQN4CBYO1aMhIFgrWB0nfutB6Y0j+QdjGPmh2QgeZ9TAkbq2od17HGJvZDAMAjS2+w+NT/gIdNYZl277FScCfAicWekjGaode0vrxfRJGQSqCBad1wnBj8lCjgVLCt5iWYxoSMyYB1DJTFz/HRyRoaPjdLD/UiZJwFP1N8dKQm1HoeBqczX1fNeLv7ndRLoX/opl3ECTNLpoH4iMEQ4zwT3uGIUxNgQQhU3u2I6JIpQMMmVTAju/MmLpHlacc8rbv2sXL2axVFEB+gInSAXXaAqukE11EAUPaJn9IrerCfrxXq3PqalBWvWs4/+wPr8AaFcmJs=</latexit>

Q 2 Rn⇥n
<latexit sha1_base64="oQLAceS2jIvK8dETIi/VLPmsZx8=">AAAB+3icbVDLSsNAFL2pr1pftS7dDBbBVUlE1GXRjcsq9gFNLJPppB06mYSZiVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DPHjzlT2ra/rdLK6tr6RnmzsrW9s7tX3a91VJRIQtsk4pHs+VhRzgRta6Y57cWS4tDntOtPrnO/+0ilYpG419OYeiEeCRYwgrWRBtUaQS4TyA2xHvt+epc9GLFuN+wZ0DJxClKHAq1B9csdRiQJqdCEY6X6jh1rL8VSM8JpVnETRWNMJnhE+4YKHFLlpbPsGTo2yhAFkTRPaDRTf2+kOFRqGvpmMs+oFr1c/M/rJzq49FIm4kRTQeaHgoQjHaG8CDRkkhLNp4ZgIpnJisgYS0y0qatiSnAWv7xMOqcN57zh3J7Vm1dFHWU4hCM4AQcuoAk30II2EHiCZ3iFNyuzXqx362M+WrKKnQP4A+vzB4CElBs=</latexit>

c 2 Rn

<latexit sha1_base64="ZEpvvKr9kqw39zNXFSDVZOEqGcE=">AAACKHicbVBNSwMxFMz6WetX1aOXh0VoQcquiHpQFL14VLBaaEvJpqmGJtkleauWpT/Hi3/Fi4giXv0lpu0e1DoQmMy8RzITxlJY9P1Pb2JyanpmNjeXn19YXFourKxe2SgxjFdZJCNTC6nlUmheRYGS12LDqQolvw67pwP/+o4bKyJ9ib2YNxW90aIjGEUntQpHDeQPmHYoQh9KCg5Al7egAZmcSAkmugdDdXcwMJKz2yGocqtQ9Cv+EDBOgowUSYbzVuG10Y5YorhGJqm19cCPsZlSg4JJ3s83Estjyrr0htcd1VRx20yHQfuw6ZQ2dCLjjkYYqj83Uqqs7anQTSqKt/avNxD/8+oJdvabqdBxglyz0UMuPGAEg9agLQxnKHuOUGaE+yuwW2ooQ9dt3pUQ/I08Tq62K8FuJbjYKR6fZHXkyDrZICUSkD1yTM7IOakSRh7JM3kj796T9+J9eJ+j0Qkv21kjv+B9fQPTSKSb</latexit>

fat (m < n), full row rank (rank = m)

<latexit sha1_base64="dKpibvE5ZQwLRkNCmsascc0vyM0=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyURUTdC0Y3LFuwDmlgm00k7dDIJMxOhhuKvuHGhiFv/w51/47TNQlsPXDiccy/33hMknCntON9WYWl5ZXWtuF7a2Nza3rF395oqTiWhDRLzWLYDrChngjY005y2E0lxFHDaCoY3E7/1QKVisbjTo4T6Ee4LFjKCtZG69kEdXaH6vafjBCFPpYQgB3XtslNxpkCLxM1JGXLUuvaX14tJGlGhCcdKdVwn0X6GpWaE03HJSxVNMBniPu0YKnBElZ9Nrx+jY6P0UBhLU0Kjqfp7IsORUqMoMJ0R1gM1703E/7xOqsNLP2MiSTUVZLYoTDnSMZpEgXpMUqL5yBBMJDO3IjLAEhNtAiuZENz5lxdJ87Tinlfc+lm5ep3HUYRDOIITcOECqnALNWgAgUd4hld4s56sF+vd+pi1Fqx8Zh/+wPr8AZJnk18=</latexit>

Q = Q> � 0

<latexit sha1_base64="38savh4ijnGd4dNNH1HcXuRs9fU="></latexit>
P>QP P>A>W
W>AP 0

�

<latexit sha1_base64="y9zUFFIR/uYeVXtPM5hTuknYyRQ=">AAACHXicbVBNS8NAFNzUrxq/oh69LBbBiyWRoh6LXjxWsK3Q1LLZvLZLN5uwuxFL6B/x4l/x4kERD17Ef+O2DaKtAwvDzDz2vQkSzpR23S+rsLC4tLxSXLXX1jc2t5ztnYaKU0mhTmMey5uAKOBMQF0zzeEmkUCigEMzGFyM/eYdSMVica2HCbQj0hOsyyjRRuo4FT+AHhNZEBEt2f0I20e1W1/HCabY9+3mlAe2DyL8CXWcklt2J8DzxMtJCeWodZwPP4xpGoHQlBOlWp6b6HZGpGaUw8j2UwUJoQPSg5ahgkSg2tnkuhE+MEqIu7E0T2g8UX9PZCRSahgFJmn266tZbyz+57VS3T1rZ0wkqQZBpx91U451jMdV4ZBJoJoPDSFUMrMrpn0iCdWmUNuU4M2ePE8ax2XvpOxdVUrV87yOItpD++gQeegUVdElqqE6ougBPaEX9Go9Ws/Wm/U+jRasfGYX/YH1+Q2FXqGU</latexit>
�P>c
W>b

�<latexit sha1_base64="zqwvFLOmFHNJHnDRebc4BR9DA9E=">AAACEHicbVDLSsNAFJ3UV42vqEs3g0XqqiQi6rLoxmUF+4AmlMn0th06mYSZSWkJ/QQ3/oobF4q4denOv3H6QLT1wIXDOfdy7z1hwpnSrvtl5VZW19Y38pv21vbO7p6zf1BTcSopVGnMY9kIiQLOBFQ10xwaiQQShRzqYf9m4tcHIBWLxb0eJRBEpCtYh1GijdRyin4IXSayMCJasuEY28Mi9n08KNo+iPaP3nIKbsmdAi8Tb04KaI5Ky/n02zFNIxCacqJU03MTHWREakY5jG0/VZAQ2iddaBoqSAQqyKYPjfGJUdq4E0tTQuOp+nsiI5FSoyg0nea+nlr0JuJ/XjPVnasgYyJJNQg6W9RJOdYxnqSD20wC1XxkCKGSmVsx7RFJqDYZ2iYEb/HlZVI7K3kXJe/uvFC+nseRR0foGJ0iD12iMrpFFVRFFD2gJ/SCXq1H69l6s95nrTlrPnOI/sD6+AbK3pxx</latexit>
x0

v0

�
KKT System: 

<latexit sha1_base64="gbWgtco1QXDmbK0V2T9ckTYyx6Y=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ6KomIeix68SJUtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777Swtr6yurRc2iptb2zu7pb39ho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyGNxO/+YRK81g+mlGCfkT7koecUWOlh7sT0i2V3Yo7BVkkXk7KkKPWLX11ejFLI5SGCap123MT42dUGc4EjoudVGNC2ZD2sW2ppBFqP5ueOibHVumRMFa2pCFT9fdERiOtR1FgOyNqBnrem4j/ee3UhFd+xmWSGpRstihMBTExmfxNelwhM2JkCWWK21sJG1BFmbHpFG0I3vzLi6RxVvEuKt79ebl6ncdRgEM4glPw4BKqcAs1qAODPjzDK7w5wnlx3p2PWeuSk88cwB84nz9dO40y</latexit>

M 0

<latexit sha1_base64="38savh4ijnGd4dNNH1HcXuRs9fU="></latexit>
P>QP P>A>W
W>AP 0

�

<latexit sha1_base64="qZlt3bVD6fA8khY0VoNrtSwhSKo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cq9gOaUDbbbbt0kw27E6WE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKQw6LrfTmFldW19o7hZ2tre2d0r7x80jUo14w2mpNLtkBouRcwbKFDydqI5jULJW+HoZuq3Hrk2QsUPOE54ENFBLPqCUbSS79+LwRCp1uqJdMsVt+rOQJaJl5MK5Kh3y19+T7E04jEySY3peG6CQUY1Cib5pOSnhieUjeiAdyyNacRNkM1unpATq/RIX2lbMZKZ+nsio5Ex4yi0nRHFoVn0puJ/XifF/lWQiThJkcdsvqifSoKKTAMgPaE5Qzm2hDIt7K2EDammDG1MJRuCt/jyMmmeVb2Lqnd3Xqld53EU4QiO4RQ8uIQa3EIdGsAggWd4hTcndV6cd+dj3lpw8plD+APn8wftEJGd</latexit>)

<latexit sha1_base64="yFrj6P2i1MjLmuLKeaO2g/vp34s=">AAACHnicbVDJSgNBEO2JW4zbqEcvjUHwYpgJbhch6sVjgiYRMpPQ0+lJmvQsdNcIYZgv8eKvePGgiOBJ/8bOctDEBwWP96qoqufFgiuwrG8jt7C4tLySXy2srW9sbpnbOw0VJZKyOo1EJO89opjgIasDB8HuY8lI4AnW9AbXI7/5wKTiUXgHw5i5AemF3OeUgJY65sllrZ0eOeBLQlM7S8tZhi9wHTse77Wwc8t7AcEOtsaCixttB6IYd8yiVbLGwPPEnpIimqLaMT+dbkSTgIVABVGqZVsxuCmRwKlgWcFJFIsJHZAea2kakoApNx2/l+EDrXSxH0ldIeCx+nsiJYFSw8DTnQGBvpr1RuJ/XisB/9xNeRgnwEI6WeQnAkOER1nhLpeMghhqQqjk+lZM+0QnBTrRgg7Bnn15njTKJfu0ZNeOi5WraRx5tIf20SGy0RmqoBtURXVE0SN6Rq/ozXgyXox342PSmjOmM7voD4yvH7RxoFk=</latexit>

AQ� 1
2 = U

⇥
⌃ 0

⇤
V > (SVD)

<latexit sha1_base64="qZlt3bVD6fA8khY0VoNrtSwhSKo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cq9gOaUDbbbbt0kw27E6WE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKQw6LrfTmFldW19o7hZ2tre2d0r7x80jUo14w2mpNLtkBouRcwbKFDydqI5jULJW+HoZuq3Hrk2QsUPOE54ENFBLPqCUbSS79+LwRCp1uqJdMsVt+rOQJaJl5MK5Kh3y19+T7E04jEySY3peG6CQUY1Cib5pOSnhieUjeiAdyyNacRNkM1unpATq/RIX2lbMZKZ+nsio5Ex4yi0nRHFoVn0puJ/XifF/lWQiThJkcdsvqifSoKKTAMgPaE5Qzm2hDIt7K2EDammDG1MJRuCt/jyMmmeVb2Lqnd3Xqld53EU4QiO4RQ8uIQa3EIdGsAggWd4hTcndV6cd+dj3lpw8plD+APn8wftEJGd</latexit>)

<latexit sha1_base64="qZlt3bVD6fA8khY0VoNrtSwhSKo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cq9gOaUDbbbbt0kw27E6WE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKQw6LrfTmFldW19o7hZ2tre2d0r7x80jUo14w2mpNLtkBouRcwbKFDydqI5jULJW+HoZuq3Hrk2QsUPOE54ENFBLPqCUbSS79+LwRCp1uqJdMsVt+rOQJaJl5MK5Kh3y19+T7E04jEySY3peG6CQUY1Cib5pOSnhieUjeiAdyyNacRNkM1unpATq/RIX2lbMZKZ+nsio5Ex4yi0nRHFoVn0puJ/XifF/lWQiThJkcdsvqifSoKKTAMgPaE5Qzm2hDIt7K2EDammDG1MJRuCt/jyMmmeVb2Lqnd3Xqld53EU4QiO4RQ8uIQa3EIdGsAggWd4hTcndV6cd+dj3lpw8plD+APn8wftEJGd</latexit>)
Subblocks: 

<latexit sha1_base64="DR2UPItc+TY9LMpkYDb65dtUtQ0="></latexit>

�j,j+1 = 1
2 ±

q
1
4 + �2

j

<latexit sha1_base64="E5X9U1pxKQp61/o2jKcxUt+SCGQ=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E1DJoYxnBxEByhL3NXrJkd+/cnRNCyJ+wsVDE1r9j579xk1yhiQ8GHu/NMDMvSqWw6PvfXmFldW19o7hZ2tre2d0r7x80bZIZxhsskYlpRdRyKTRvoEDJW6nhVEWSP0TDm6n/8MSNFYm+x1HKQ0X7WsSCUXRSq4NCcUtUt1zxq/4MZJkEOalAjnq3/NXpJSxTXCOT1Np24KcYjqlBwSSflDqZ5SllQ9rnbUc1dWvC8ezeCTlxSo/EiXGlkczU3xNjqqwdqch1KooDu+hNxf+8dobxVTgWOs2QazZfFGeSYEKmz5OeMJyhHDlCmRHuVsIG1FCGLqKSCyFYfHmZNM+qwUU1uDuv1K7zOIpwBMdwCgFcQg1uoQ4NYCDhGV7hzXv0Xrx372PeWvDymUP4A+/zB9zgj9s=</latexit>⇥m

<latexit sha1_base64="iHwrHL1nQ6lY6IOoE0xrC0hXMeI=">AAACInicbVDLSsNAFJ34rPVVdelmsCiuSiLiY1d047KCfUATwmRy2w6dTMLMRCwh3+LGX3HjQlFXgh/j9CHY1jMMHM65l3vvCRLOlLbtL2thcWl5ZbWwVlzf2NzaLu3sNlScSgp1GvNYtgKigDMBdc00h1YigUQBh2bQvx76zXuQisXiTg8S8CLSFazDKNFG8kuXbipCkIEkFDI3gC4TWUS0ZA85Ppp6Lojw18r9LPdLZbtij4DniTMhZTRBzS99uGFM0wiEppwo1XbsRHsZkZpRDnnRTRUkhPZJF9qGChKB8rLRiTk+NEqIO7E0X2g8Uv92ZCRSahAFptLs2FOz3lD8z2ununPhZUwkqQZBx4M6Kcc6xsO8cMgkUM0HhhAqmdkV0x4xcWmTatGE4MyePE8aJxXnrOLcnparV5M4CmgfHaBj5KBzVEU3qIbqiKJH9Ixe0Zv1ZL1Y79bnuHTBmvTsoSlY3z8jbqLJ</latexit>| {z }<latexit sha1_base64="iHwrHL1nQ6lY6IOoE0xrC0hXMeI=">AAACInicbVDLSsNAFJ34rPVVdelmsCiuSiLiY1d047KCfUATwmRy2w6dTMLMRCwh3+LGX3HjQlFXgh/j9CHY1jMMHM65l3vvCRLOlLbtL2thcWl5ZbWwVlzf2NzaLu3sNlScSgp1GvNYtgKigDMBdc00h1YigUQBh2bQvx76zXuQisXiTg8S8CLSFazDKNFG8kuXbipCkIEkFDI3gC4TWUS0ZA85Ppp6Lojw18r9LPdLZbtij4DniTMhZTRBzS99uGFM0wiEppwo1XbsRHsZkZpRDnnRTRUkhPZJF9qGChKB8rLRiTk+NEqIO7E0X2g8Uv92ZCRSahAFptLs2FOz3lD8z2ununPhZUwkqQZBx4M6Kcc6xsO8cMgkUM0HhhAqmdkV0x4xcWmTatGE4MyePE8aJxXnrOLcnparV5M4CmgfHaBj5KBzVEU3qIbqiKJH9Ixe0Zv1ZL1Y79bnuHTBmvTsoSlY3z8jbqLJ</latexit>| {z }
<latexit sha1_base64="l9yZhi4EFkgrrt1ORlYy+R3Qlhw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSIIQklE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3dRvPaHSPJYPZpygH9GB5CFn1Fipft4rld2KOwNZJl5OypCj1it9dfsxSyOUhgmqdcdzE+NnVBnOBE6K3VRjQtmIDrBjqaQRaj+bHTohp1bpkzBWtqQhM/X3REYjrcdRYDsjaoZ60ZuK/3md1IQ3fsZlkhqUbL4oTAUxMZl+TfpcITNibAllittbCRtSRZmx2RRtCN7iy8ukeVHxripe/bJcvc3jKMAxnMAZeHANVbiHGjSAAcIzvMKb8+i8OO/Ox7x1xclnjuAPnM8fc32MtQ==</latexit>

+ <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="BqiKZsIe6kHSzfVDCR0tghO9oxI=">AAAB8nicbVDLSgNBEJz1GeMr6tHLYBC8GHZF1GPQi8eI5gGbNcxOJsmQeSwzvUJY8hlePCji1a/x5t84SfagiQUNRVU33V1xIrgF3//2lpZXVtfWCxvFza3tnd3S3n7D6tRQVqdaaNOKiWWCK1YHDoK1EsOIjAVrxsObid98YsZyrR5glLBIkr7iPU4JOCls3/O+JI/ZaTDulMp+xZ8CL5IgJ2WUo9YpfbW7mqaSKaCCWBsGfgJRRgxwKti42E4tSwgdkj4LHVVEMhtl05PH+NgpXdzTxpUCPFV/T2REWjuSseuUBAZ23puI/3lhCr2rKOMqSYEpOlvUSwUGjSf/4y43jIIYOUKo4e5WTAfEEAoupaILIZh/eZE0zirBRSW4Oy9Xr/M4CugQHaETFKBLVEW3qIbqiCKNntErevPAe/HevY9Z65KXzxygP/A+fwDKA5Dv</latexit>

⌃�1
<latexit sha1_base64="XWYZFKkOh46HsQJXYKZpfHO4mkw=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWAR3FiSIupGKLpx2YJ9QBvLZDpph04mYeZGKDELf8WNC0Xc+hvu/Bunj4W2HrhwOOde7r3HjwXX4DjfVm5peWV1Lb9e2Njc2t6xd/caOkoUZXUaiUi1fKKZ4JLVgYNgrVgxEvqCNf3hzdhvPjCleSTvYBQzLyR9yQNOCRipax9U8RWu3aenHQgUoambpeUsa3TtolNyJsCLxJ2RIpqh2rW/Or2IJiGTQAXRuu06MXgpUcCpYFmhk2gWEzokfdY2VJKQaS+d3J/hY6P0cBApUxLwRP09kZJQ61Hom86QwEDPe2PxP6+dQHDppVzGCTBJp4uCRGCI8DgM3OOKURAjQwhV3NyK6YCYHMBEVjAhuPMvL5JGueSel9zaWbFyPYsjjw7RETpBLrpAFXSLqqiOKHpEz+gVvVlP1ov1bn1MW3PWbGYf/YH1+QOtE5VD</latexit>

P = Q� 1
2V

<latexit sha1_base64="7Eu0nNpjXRCrE1IoQra//M33b98=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgrGFNpTNdtMu3WzC7kQoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaWV1b3yhvVra2d3b3qvsHjybJNOM+S2Si2yE1XArFfRQoeTvVnMah5K1wdDv1W09cG5GoBxynPIjpQIlIMIpW8lvkmvi9as2tuzOQZeIVpAYFmr3qV7efsCzmCpmkxnQ8N8UgpxoFk3xS6WaGp5SN6IB3LFU05ibIZ8dOyIlV+iRKtC2FZKb+nshpbMw4Dm1nTHFoFr2p+J/XyTC6CnKh0gy5YvNFUSYJJmT6OekLzRnKsSWUaWFvJWxINWVo86nYELzFl5fJ41ndu6h79+e1xk0RRxmO4BhOwYNLaMAdNMEHBgKe4RXeHOW8OO/Ox7y15BQzh/AHzucPioWN2w==</latexit>

W = UTake

<latexit sha1_base64="8s7JlyHhqARlLpBaHlMjM/uKpNI=">AAACKnicbVBNS8NAEN3Urxq/oh69LBbFU0lE1GPVi71VsB/QlLLZTtulm03Y3Ygl9Pd48a946UEpXv0hbtsg2jow8ObNPGbmBTFnSrvuxMqtrK6tb+Q37a3tnd09Z/+gpqJEUqjSiEeyERAFnAmoaqY5NGIJJAw41IPB3bRffwKpWCQe9TCGVkh6gnUZJdpQbefGD6DHRBqEREv2PLLL+BRP08W+b89BVrhZUbZ9EJ0fRdspuEV3FngZeBkooCwqbWfsdyKahCA05USppufGupUSqRnlMLL9REFM6ID0oGmgICGoVjp7dYRPDNPB3UiaFBrP2N+KlIRKDcPATJr7+mqxNyX/6zUT3b1upUzEiQZB54u6Ccc6wlPfcIdJoJoPDSBUMnMrpn0iCdXGXduY4C2+vAxq50Xvsug9XBRKt5kdeXSEjtEZ8tAVKqF7VEFVRNELekPv6MN6tcbWxPqcj+asTHOI/oT19Q3CTKFd</latexit>2

4
I I 0
I 0 0
0 0 I

3

5
<latexit sha1_base64="SrqhXNU4QMO4mam/Rn95dOikQJ0=">AAACFnicbZDLSsNAFIYn9VbjLerSzWBR3FgSEXVZdOOygr1AU8pketoOnUzCzEQsoU/hxldx40IRt+LOt3GaBtHWAwMf/38Oc84fxJwp7bpfVmFhcWl5pbhqr61vbG452zt1FSWSQo1GPJLNgCjgTEBNM82hGUsgYcChEQyvJn7jDqRikbjVoxjaIekL1mOUaCN1nGM/gD4TaRASLdn92PbwIfaw72fgYtsH0f1xO07JLbtZ4XnwciihvKod59PvRjQJQWjKiVItz411OyVSM8phbPuJgpjQIelDy6AgIah2mp01xgdG6eJeJM0TGmfq74mUhEqNwsB0mv0GatabiP95rUT3LtopE3GiQdDpR72EYx3hSUa4yyRQzUcGCJXM7IrpgEhCtUnSNiF4syfPQ/2k7J2VvZvTUuUyj6OI9tA+OkIeOkcVdI2qqIYoekBP6AW9Wo/Ws/VmvU9bC1Y+s4v+lPXxDTovnOo=</latexit>
1 1
1 0

�

<latexit sha1_base64="g2YYbJ2jSih9Ijv+tj22JncnTsw=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRahHlo2RdSLUPTisYL9gHYp2TTbhmazS5IVytK/4cWDIl79M978N6btHrT1wcDjvRlm5vmx4Nq47reTW1vf2NzKbxd2dvf2D4qHRy0dJYqyJo1EpDo+0UxwyZqGG8E6sWIk9AVr++O7md9+YkrzSD6aScy8kAwlDzglxko9XdYVfF7B6Aa5/WLJrbpzoFWCM1KCDI1+8as3iGgSMmmoIFp3sRsbLyXKcCrYtNBLNIsJHZMh61oqSci0l85vnqIzqwxQEClb0qC5+nsiJaHWk9C3nSExI73szcT/vG5igmsv5TJODJN0sShIBDIRmgWABlwxasTEEkIVt7ciOiKKUGNjKtgQ8PLLq6RVq+LLKn64KNVvszjycAKnUAYMV1CHe2hAEyjE8Ayv8OYkzovz7nwsWnNONnMMf+B8/gDUNo+Y</latexit>

s(s� 1)� 1 = 0

Conditioned KKT Matrix: Option 2* *many conditionings are possible

<latexit sha1_base64="sKn+O7RT4agIkuZmnvHt4q8OnBo=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWk+FoW3bisYB/QhDKZTtqhM0mcuRFKyMZfceNCEbd+hjv/xmmbhbYeuHA4517uvSdIBNfgON/W0vLK6tp6aaO8ubW9s2vv7bd0nCrKmjQWseoERDPBI9YEDoJ1EsWIDARrB6Obid9+ZErzOLqHccJ8SQYRDzklYKSefeiFitDM9RKJPf2gIDvP86yW9+yKU3WmwIvELUgFFWj07C+vH9NUsgioIFp3XScBPyMKOBUsL3upZgmhIzJgXUMjIpn2s+kDOT4xSh+HsTIVAZ6qvycyIrUey8B0SgJDPe9NxP+8bgrhlZ/xKEmBRXS2KEwFhhhP0sB9rhgFMTaEUMXNrZgOiUkETGZlE4I7//IiadWq7kXVvTur1K+LOEroCB2jU+SiS1RHt6iBmoiiHD2jV/RmPVkv1rv1MWtdsoqZA/QH1ucP0IOWjg==</latexit>

1±
p
5

2
<latexit sha1_base64="MJJfE7PScMb1ycunBIK2QDqySRc=">AAAB83icbVBNS8NAEJ34WetX1aOXxSLUgyURUY9FLx4r2A9oQtlsN+3SzSbsToRS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MJXCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaZJMM95giUx0O6SGS6F4AwVK3k41p3EoeSsc3k391hPXRiTqEUcpD2LaVyISjKKVfB9FzA2pqPP4rFsqu1V3BrJMvJyUIUe9W/ryewnLYq6QSWpMx3NTDMZUo2CST4p+ZnhK2ZD2ecdSRe2qYDy7eUJOrdIjUaJtKSQz9ffEmMbGjOLQdsYUB2bRm4r/eZ0Mo5tgLFSaIVdsvijKJMGETAMgPaE5QzmyhDIt7K2EDaimDG1MRRuCt/jyMmleVL2rqvdwWa7d5nEU4BhOoAIeXEMN7qEODWCQwjO8wpuTOS/Ou/Mxb11x8pkj+APn8wfjq5Dv</latexit>

⇥(n�m)
<latexit sha1_base64="E5X9U1pxKQp61/o2jKcxUt+SCGQ=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E1DJoYxnBxEByhL3NXrJkd+/cnRNCyJ+wsVDE1r9j579xk1yhiQ8GHu/NMDMvSqWw6PvfXmFldW19o7hZ2tre2d0r7x80bZIZxhsskYlpRdRyKTRvoEDJW6nhVEWSP0TDm6n/8MSNFYm+x1HKQ0X7WsSCUXRSq4NCcUtUt1zxq/4MZJkEOalAjnq3/NXpJSxTXCOT1Np24KcYjqlBwSSflDqZ5SllQ9rnbUc1dWvC8ezeCTlxSo/EiXGlkczU3xNjqqwdqch1KooDu+hNxf+8dobxVTgWOs2QazZfFGeSYEKmz5OeMJyhHDlCmRHuVsIG1FCGLqKSCyFYfHmZNM+qwUU1uDuv1K7zOIpwBMdwCgFcQg1uoQ4NYCDhGV7hzXv0Xrx372PeWvDymUP4A+/zB9zgj9s=</latexit>⇥m <latexit sha1_base64="E5X9U1pxKQp61/o2jKcxUt+SCGQ=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E1DJoYxnBxEByhL3NXrJkd+/cnRNCyJ+wsVDE1r9j579xk1yhiQ8GHu/NMDMvSqWw6PvfXmFldW19o7hZ2tre2d0r7x80bZIZxhsskYlpRdRyKTRvoEDJW6nhVEWSP0TDm6n/8MSNFYm+x1HKQ0X7WsSCUXRSq4NCcUtUt1zxq/4MZJkEOalAjnq3/NXpJSxTXCOT1Np24KcYjqlBwSSflDqZ5SllQ9rnbUc1dWvC8ezeCTlxSo/EiXGlkczU3xNjqqwdqch1KooDu+hNxf+8dobxVTgWOs2QazZfFGeSYEKmz5OeMJyhHDlCmRHuVsIG1FCGLqKSCyFYfHmZNM+qwUU1uDuv1K7zOIpwBMdwCgFcQg1uoQ4NYCDhGV7hzXv0Xrx372PeWvDymUP4A+/zB9zgj9s=</latexit>⇥m

<latexit sha1_base64="3ulb9HtP/yqzV+4JxCxBsMDnqhE="></latexit>

spec =
n

1 , 1+
p
5

2 , 1�
p
5

2

o


