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= 0 <latexit sha1_base64="QpzS8T37yEsShVqHjrt5AqG4dNw=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRbBU9kVqR6LXjxWsB/QLiWbZtvQbBKSrFiW/ggvHhTx6u/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEw1oU0iudSdCBvKmaBNyyynHaUpTiJO29H4dua3H6k2TIoHO1E0TPBQsJgRbJ3U7mGltHzqlyt+1Z8DrZIgJxXI0eiXv3oDSdKECks4NqYb+MqGGdaWEU6npV5qqMJkjIe066jACTVhNj93is6cMkCx1K6ERXP190SGE2MmSeQ6E2xHZtmbif953dTG12HGhEotFWSxKE45shLNfkcDpimxfOIIJpq5WxEZYY2JdQmVXAjB8surpHVRDWrV4P6yUr/J4yjCCZzCOQRwBXW4gwY0gcAYnuEV3jzlvXjv3seiteDlM8fwB97nD5Vaj7w=</latexit>⇡

<latexit sha1_base64="zbTuUT2gGLCazbHfMnZY/RjR1Yg="></latexit>

g
�
x, ✓

�
+

@g

@x
�x+

@g

@✓
�✓ = 0

<latexit sha1_base64="yDylR3UX12tM9Fyt+NC/27hRGmI="></latexit>

@f

@x

�
x
�
+�x> @2f

@x2

<latexit sha1_base64="YGFXEFKrlBpgZVx/pPNCgmxMD5w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqt564NiJWjzhOuB/RgRKhYBSt9HBN3F654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boJ9RjYJJPil1U8MTykZ0wDuWKhpx42ezUyfkxCp9EsbalkIyU39PZDQyZhwFtjOiODSL3lT8z+ukGF75mVBJilyx+aIwlQRjMv2b9IXmDOXYEsq0sLcSNqSaMrTplGwI3uLLy6R5VvUuqt79eaV2k8dRhCM4hlPw4BJqcAd1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx9SeI0r</latexit>

= 0
<latexit sha1_base64="1tQznP/QSX7AcTMgL6mniWFIyS4="></latexit>X

i

�
�i +��i

�
�x>


@2gi
@x2

�
<latexit sha1_base64="BAHg7hZUMzIJnHHNS8xYxGQGM4c="></latexit>�
�+��

�>

@g

@x

� <latexit sha1_base64="Mz6HHsEO4HbbbJToueF69lUpxMs="></latexit>X

i

�
�i +��i

�
�✓>


@2gi
@✓@x

�<latexit sha1_base64="AFr54QEqdlAoYg3nIlk8X6zeZWg=">AAACJXicbVDLSgMxFM34tr6qLt0Ei+CqzBRRFy5EXbisYFWYGUsmvdOGZh4kd8QyzM+48VfcuLCI4MpfMa2DaPVA4OSce29yT5BKodG2362p6ZnZufmFxcrS8srqWnV940onmeLQ4olM1E3ANEgRQwsFSrhJFbAokHAd9E9H/vUdKC2S+BIHKfgR68YiFJyhkdrVI+8MJDJ6f+thklJPQoiuFyrGcy9lCgWTtw0aFt83U9koPCW6PfTb1Zpdt8egf4lTkhop0WxXh14n4VkEMXLJtHYdO0U/H03mEoqKl2lIGe+zLriGxiwC7efjLQu6Y5QODRNlTox0rP7syFmk9SAKTGXEsKcnvZH4n+dmGB76uYjTDCHmXw+FmaSY0FFktCMUcJQDQxhXwvyV8h4zEaEJtmJCcCZX/kuuGnVnv+5c7NWOT8o4FsgW2Sa7xCEH5JickyZpEU4eyBN5IUPr0Xq2Xq23r9Ipq+zZJL9gfXwCtVOmBQ==</latexit>

�x>

@2f

@x2

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

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

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

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

+



Perturbation Analysis: KKT Conditions
<latexit sha1_base64="BWrGI78nkMvNBWPQj18dZX30/Tc="></latexit>

@f

@x

⇣
x
⌘
+ �> @g

@x

⇣
x, ✓

⌘
= 0

Original 
Stationarity 
Condition

Feasibility Condition 
(original constraint)

<latexit sha1_base64="ZTQ0EUHNNJuUOEiBanBVKJhyBTU=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSxCBSmJiLoRim5cVrAPaEKZTCfp0MmDmRuxhuKvuHGhiFv/w51/46TtQlsPXDiccy/33uMlgiuwrG+jsLC4tLxSXC2trW9sbpnbO00Vp5KyBo1FLNseUUzwiDWAg2DtRDISeoK1vMF17rfumVQ8ju5gmDA3JEHEfU4JaKlr7gWOx4PKw7EDfQbkCF9iq9Q1y1bVGgPPE3tKymiKetf8cnoxTUMWARVEqY5tJeBmRAKngo1KTqpYQuiABKyjaURCptxsfP0IH2qlh/1Y6ooAj9XfExkJlRqGnu4MCfTVrJeL/3mdFPwLN+NRkgKL6GSRnwoMMc6jwD0uGQUx1IRQyfWtmPaJJBR0YHkI9uzL86R5UrXPqvbtabl2NY2jiPbRAaogG52jGrpBddRAFD2iZ/SK3own48V4Nz4mrQVjOrOL/sD4/AHhJZOM</latexit>

g
�
x, ✓) = 0

variables parameters
(defines shape

of constraints)

Perturb 
Shape of 

Constraints

<latexit sha1_base64="iOZKYl4SugUEDCKm1a8zj0STI/4=">AAACFHicbVDLSgNBEJyNrxhfqx69DAZBCIRdEfUY1IPHCOYB2RBmJ51kyOyDmV4lLPkIL/6KFw+KePXgzb9xkuxBEwsaaqq6me7yYyk0Os63lVtaXlldy68XNja3tnfs3b26jhLFocYjGammzzRIEUINBUpoxgpY4Eto+MOrid+4B6VFFN7hKIZ2wPqh6AnO0Egdu+ThAJBRj3pK9AfIlIoeaCaWqHcNcuJO3x276JSdKegicTNSJBmqHfvL60Y8CSBELpnWLdeJsZ0yhYJLGBe8REPM+JD1oWVoyALQ7XR61JgeGaVLe5EyFSKdqr8nUhZoPQp80xkwHOh5byL+57US7F20UxHGCULIZx/1EkkxopOEaFco4ChHhjCuhNmV8gFTjKPJsWBCcOdPXiT1k7J7VnZvT4uVyyyOPDkgh+SYuOScVMgNqZIa4eSRPJNX8mY9WS/Wu/Uxa81Z2cw++QPr8weWo53n</latexit>

✓ ! ✓ +�✓
Question: 
How does this affect 
other problem variables 
at optimum?

Perturbed 
Feasibility 
Conditions

Perturbed 
Stationarity 
Conditions

<latexit sha1_base64="O4qARnmvMERfNa14ch613jclfiU="></latexit>

@f

@x

⇣
x+�x

⌘
+
�
�+��

�> @g

@x

⇣
x+�x, ✓ +�✓

⌘
= 0

Procedure: 1. Cancel terms… 2. Solve for                  as functions of
<latexit sha1_base64="Jl5UaCVqJr3xmnl9/Lcoxp5qEwE=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARXEhJRNRlURcuK9gHNKFMJtN26GQSZm7EEurGX3HjQhG3/oU7/8Zpm4W2Hhg4nHMPd+4JEsE1OM63VVhYXFpeKa6W1tY3Nrfs7Z2GjlNFWZ3GIlatgGgmuGR14CBYK1GMRIFgzWBwNfab90xpHss7GCbMj0hP8i6nBIzUsfe8ayaA4IdjnDNPmHRIOnbZqTgT4Hni5qSMctQ69pcXxjSNmAQqiNZt10nAz4gCTgUblbxUs4TQAemxtqGSREz72eSCET40Soi7sTJPAp6ovxMZibQeRoGZjAj09aw3Fv/z2il0L/yMyyQFJul0UTcVGGI8rgOHXDEKYmgIoYqbv2LaJ4pQMKWVTAnu7MnzpHFScc8q7u1puXqZ11FE++gAHSEXnaMqukE1VEcUPaJn9IrerCfrxXq3PqajBSvP7KI/sD5/APAMle4=</latexit>

�x,��
<latexit sha1_base64="bt0zEPdgjWa/MTpXKdSbrfuRUCk=">AAAB9XicbVDLSgNBEJz1GeMr6tHLYBA8Lbsi6jGoB48RzAOya5id9CZDZh/M9CphyX948aCIV//Fm3/jJNmDJhY0FFXddHcFqRQaHefbWlpeWV1bL22UN7e2d3Yre/tNnWSKQ4MnMlHtgGmQIoYGCpTQThWwKJDQCobXE7/1CEqLJL7HUQp+xPqxCAVnaKQH7wYkMurhAJDZ3UrVsZ0p6CJxC1IlBerdypfXS3gWQYxcMq07rpOinzOFgksYl71MQ8r4kPWhY2jMItB+Pr16TI+N0qNhokzFSKfq74mcRVqPosB0RgwHet6biP95nQzDSz8XcZohxHy2KMwkxYROIqA9oYCjHBnCuBLmVsoHTDGOJqiyCcGdf3mRNE9t99x2786qtasijhI5JEfkhLjkgtTILamTBuFEkWfySt6sJ+vFerc+Zq1LVjFzQP7A+vwB0QuSEg==</latexit>

�✓.

Perturbation Analysis

<latexit sha1_base64="SpZRt8tF5BHu6XilDDlPye4UFok=">AAACGnicbVDLSgMxFM3UV62vUZdugkWoKGVGRN0IRV24rGAf0Cklk962oZkHyR1pKf0ON/6KGxeKuBM3/o3pA9HqgcDJOeeS3OPHUmh0nE8rNTe/sLiUXs6srK6tb9ibW2UdJYpDiUcyUlWfaZAihBIKlFCNFbDAl1Dxu5cjv3IHSosovMV+DPWAtUPREpyhkRq22/Z80c716AH1rkAio71D6mEHDPuWJvdRcP/cadhZJ++MQf8Sd0qyZIpiw373mhFPAgiRS6Z1zXVirA+YQsElDDNeoiFmvMvaUDM0ZAHo+mC82pDuGaVJW5EyJ0Q6Vn9ODFigdT/wTTJg2NGz3kj8z6sl2DqrD0QYJwghnzzUSiTFiI56ok2hgKPsG8K4EuavlHeYYhxNmxlTgju78l9SPsq7J3n35jhbuJjWkSY7ZJfkiEtOSYFckyIpEU7uySN5Ji/Wg/VkvVpvk2jKms5sk1+wPr4AZYGeng==</latexit>

g
�
x+�x, ✓ +�✓

�
= 0 <latexit sha1_base64="QpzS8T37yEsShVqHjrt5AqG4dNw=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRbBU9kVqR6LXjxWsB/QLiWbZtvQbBKSrFiW/ggvHhTx6u/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEw1oU0iudSdCBvKmaBNyyynHaUpTiJO29H4dua3H6k2TIoHO1E0TPBQsJgRbJ3U7mGltHzqlyt+1Z8DrZIgJxXI0eiXv3oDSdKECks4NqYb+MqGGdaWEU6npV5qqMJkjIe066jACTVhNj93is6cMkCx1K6ERXP190SGE2MmSeQ6E2xHZtmbif953dTG12HGhEotFWSxKE45shLNfkcDpimxfOIIJpq5WxEZYY2JdQmVXAjB8surpHVRDWrV4P6yUr/J4yjCCZzCOQRwBXW4gwY0gcAYnuEV3jzlvXjv3seiteDlM8fwB97nD5Vaj7w=</latexit>⇡

<latexit sha1_base64="zbTuUT2gGLCazbHfMnZY/RjR1Yg="></latexit>

g
�
x, ✓

�
+

@g

@x
�x+

@g

@✓
�✓ = 0

<latexit sha1_base64="yDylR3UX12tM9Fyt+NC/27hRGmI="></latexit>

@f

@x

�
x
�
+�x> @2f

@x2

<latexit sha1_base64="YGFXEFKrlBpgZVx/pPNCgmxMD5w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqt564NiJWjzhOuB/RgRKhYBSt9HBN3F654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boJ9RjYJJPil1U8MTykZ0wDuWKhpx42ezUyfkxCp9EsbalkIyU39PZDQyZhwFtjOiODSL3lT8z+ukGF75mVBJilyx+aIwlQRjMv2b9IXmDOXYEsq0sLcSNqSaMrTplGwI3uLLy6R5VvUuqt79eaV2k8dRhCM4hlPw4BJqcAd1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx9SeI0r</latexit>

= 0
<latexit sha1_base64="1tQznP/QSX7AcTMgL6mniWFIyS4="></latexit>X

i

�
�i +��i

�
�x>


@2gi
@x2

�
<latexit sha1_base64="BAHg7hZUMzIJnHHNS8xYxGQGM4c="></latexit>�
�+��

�>

@g

@x

� <latexit sha1_base64="Mz6HHsEO4HbbbJToueF69lUpxMs="></latexit>X

i

�
�i +��i

�
�✓>


@2gi
@✓@x

�<latexit sha1_base64="AFr54QEqdlAoYg3nIlk8X6zeZWg=">AAACJXicbVDLSgMxFM34tr6qLt0Ei+CqzBRRFy5EXbisYFWYGUsmvdOGZh4kd8QyzM+48VfcuLCI4MpfMa2DaPVA4OSce29yT5BKodG2362p6ZnZufmFxcrS8srqWnV940onmeLQ4olM1E3ANEgRQwsFSrhJFbAokHAd9E9H/vUdKC2S+BIHKfgR68YiFJyhkdrVI+8MJDJ6f+thklJPQoiuFyrGcy9lCgWTtw0aFt83U9koPCW6PfTb1Zpdt8egf4lTkhop0WxXh14n4VkEMXLJtHYdO0U/H03mEoqKl2lIGe+zLriGxiwC7efjLQu6Y5QODRNlTox0rP7syFmk9SAKTGXEsKcnvZH4n+dmGB76uYjTDCHmXw+FmaSY0FFktCMUcJQDQxhXwvyV8h4zEaEJtmJCcCZX/kuuGnVnv+5c7NWOT8o4FsgW2Sa7xCEH5JickyZpEU4eyBN5IUPr0Xq2Xq23r9Ipq+zZJL9gfXwCtVOmBQ==</latexit>

�x>

@2f

@x2

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

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

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

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

+



Perturbation Analysis: KKT Conditions
<latexit sha1_base64="BWrGI78nkMvNBWPQj18dZX30/Tc="></latexit>

@f

@x

⇣
x
⌘
+ �> @g

@x

⇣
x, ✓

⌘
= 0Original 

Conditions

<latexit sha1_base64="ZTQ0EUHNNJuUOEiBanBVKJhyBTU=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSxCBSmJiLoRim5cVrAPaEKZTCfp0MmDmRuxhuKvuHGhiFv/w51/46TtQlsPXDiccy/33uMlgiuwrG+jsLC4tLxSXC2trW9sbpnbO00Vp5KyBo1FLNseUUzwiDWAg2DtRDISeoK1vMF17rfumVQ8ju5gmDA3JEHEfU4JaKlr7gWOx4PKw7EDfQbkCF9iq9Q1y1bVGgPPE3tKymiKetf8cnoxTUMWARVEqY5tJeBmRAKngo1KTqpYQuiABKyjaURCptxsfP0IH2qlh/1Y6ooAj9XfExkJlRqGnu4MCfTVrJeL/3mdFPwLN+NRkgKL6GSRnwoMMc6jwD0uGQUx1IRQyfWtmPaJJBR0YHkI9uzL86R5UrXPqvbtabl2NY2jiPbRAaogG52jGrpBddRAFD2iZ/SK3own48V4Nz4mrQVjOrOL/sD4/AHhJZOM</latexit>

g
�
x, ✓) = 0

Perturbed Conditions
<latexit sha1_base64="zbTuUT2gGLCazbHfMnZY/RjR1Yg="></latexit>

g
�
x, ✓

�
+

@g

@x
�x+

@g

@✓
�✓ = 0

<latexit sha1_base64="yDylR3UX12tM9Fyt+NC/27hRGmI="></latexit>

@f

@x

�
x
�
+�x> @2f

@x2

<latexit sha1_base64="YGFXEFKrlBpgZVx/pPNCgmxMD5w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqt564NiJWjzhOuB/RgRKhYBSt9HBN3F654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boJ9RjYJJPil1U8MTykZ0wDuWKhpx42ezUyfkxCp9EsbalkIyU39PZDQyZhwFtjOiODSL3lT8z+ukGF75mVBJilyx+aIwlQRjMv2b9IXmDOXYEsq0sLcSNqSaMrTplGwI3uLLy6R5VvUuqt79eaV2k8dRhCM4hlPw4BJqcAd1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx9SeI0r</latexit>

= 0
<latexit sha1_base64="1tQznP/QSX7AcTMgL6mniWFIyS4="></latexit>X

i

�
�i +��i

�
�x>


@2gi
@x2

�

<latexit sha1_base64="BAHg7hZUMzIJnHHNS8xYxGQGM4c="></latexit>�
�+��

�>

@g

@x

�

<latexit sha1_base64="Mz6HHsEO4HbbbJToueF69lUpxMs="></latexit>X

i

�
�i +��i

�
�✓>


@2gi
@✓@x

�

<latexit sha1_base64="AFr54QEqdlAoYg3nIlk8X6zeZWg=">AAACJXicbVDLSgMxFM34tr6qLt0Ei+CqzBRRFy5EXbisYFWYGUsmvdOGZh4kd8QyzM+48VfcuLCI4MpfMa2DaPVA4OSce29yT5BKodG2362p6ZnZufmFxcrS8srqWnV940onmeLQ4olM1E3ANEgRQwsFSrhJFbAokHAd9E9H/vUdKC2S+BIHKfgR68YiFJyhkdrVI+8MJDJ6f+thklJPQoiuFyrGcy9lCgWTtw0aFt83U9koPCW6PfTb1Zpdt8egf4lTkhop0WxXh14n4VkEMXLJtHYdO0U/H03mEoqKl2lIGe+zLriGxiwC7efjLQu6Y5QODRNlTox0rP7syFmk9SAKTGXEsKcnvZH4n+dmGB76uYjTDCHmXw+FmaSY0FFktCMUcJQDQxhXwvyV8h4zEaEJtmJCcCZX/kuuGnVnv+5c7NWOT8o4FsgW2Sa7xCEH5JickyZpEU4eyBN5IUPr0Xq2Xq23r9Ipq+zZJL9gfXwCtVOmBQ==</latexit>

�x>

@2f

@x2

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

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

+

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

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

+



Perturbation Analysis: KKT Conditions
<latexit sha1_base64="BWrGI78nkMvNBWPQj18dZX30/Tc="></latexit>

@f

@x

⇣
x
⌘
+ �> @g

@x

⇣
x, ✓

⌘
= 0Original 

Conditions

<latexit sha1_base64="ZTQ0EUHNNJuUOEiBanBVKJhyBTU=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSxCBSmJiLoRim5cVrAPaEKZTCfp0MmDmRuxhuKvuHGhiFv/w51/46TtQlsPXDiccy/33uMlgiuwrG+jsLC4tLxSXC2trW9sbpnbO00Vp5KyBo1FLNseUUzwiDWAg2DtRDISeoK1vMF17rfumVQ8ju5gmDA3JEHEfU4JaKlr7gWOx4PKw7EDfQbkCF9iq9Q1y1bVGgPPE3tKymiKetf8cnoxTUMWARVEqY5tJeBmRAKngo1KTqpYQuiABKyjaURCptxsfP0IH2qlh/1Y6ooAj9XfExkJlRqGnu4MCfTVrJeL/3mdFPwLN+NRkgKL6GSRnwoMMc6jwD0uGQUx1IRQyfWtmPaJJBR0YHkI9uzL86R5UrXPqvbtabl2NY2jiPbRAaogG52jGrpBddRAFD2iZ/SK3own48V4Nz4mrQVjOrOL/sD4/AHhJZOM</latexit>

g
�
x, ✓) = 0

Perturbed Conditions
<latexit sha1_base64="zbTuUT2gGLCazbHfMnZY/RjR1Yg="></latexit>

g
�
x, ✓

�
+

@g

@x
�x+

@g

@✓
�✓ = 0

1. Cancel zero-order terms…

<latexit sha1_base64="yDylR3UX12tM9Fyt+NC/27hRGmI="></latexit>

@f

@x

�
x
�
+�x> @2f

@x2

<latexit sha1_base64="YGFXEFKrlBpgZVx/pPNCgmxMD5w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqt564NiJWjzhOuB/RgRKhYBSt9HBN3F654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boJ9RjYJJPil1U8MTykZ0wDuWKhpx42ezUyfkxCp9EsbalkIyU39PZDQyZhwFtjOiODSL3lT8z+ukGF75mVBJilyx+aIwlQRjMv2b9IXmDOXYEsq0sLcSNqSaMrTplGwI3uLLy6R5VvUuqt79eaV2k8dRhCM4hlPw4BJqcAd1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx9SeI0r</latexit>

= 0
<latexit sha1_base64="1tQznP/QSX7AcTMgL6mniWFIyS4="></latexit>X

i

�
�i +��i

�
�x>


@2gi
@x2

�

<latexit sha1_base64="BAHg7hZUMzIJnHHNS8xYxGQGM4c="></latexit>�
�+��

�>

@g

@x

�

<latexit sha1_base64="Mz6HHsEO4HbbbJToueF69lUpxMs="></latexit>X

i

�
�i +��i

�
�✓>


@2gi
@✓@x

�

<latexit sha1_base64="AFr54QEqdlAoYg3nIlk8X6zeZWg=">AAACJXicbVDLSgMxFM34tr6qLt0Ei+CqzBRRFy5EXbisYFWYGUsmvdOGZh4kd8QyzM+48VfcuLCI4MpfMa2DaPVA4OSce29yT5BKodG2362p6ZnZufmFxcrS8srqWnV940onmeLQ4olM1E3ANEgRQwsFSrhJFbAokHAd9E9H/vUdKC2S+BIHKfgR68YiFJyhkdrVI+8MJDJ6f+thklJPQoiuFyrGcy9lCgWTtw0aFt83U9koPCW6PfTb1Zpdt8egf4lTkhop0WxXh14n4VkEMXLJtHYdO0U/H03mEoqKl2lIGe+zLriGxiwC7efjLQu6Y5QODRNlTox0rP7syFmk9SAKTGXEsKcnvZH4n+dmGB76uYjTDCHmXw+FmaSY0FFktCMUcJQDQxhXwvyV8h4zEaEJtmJCcCZX/kuuGnVnv+5c7NWOT8o4FsgW2Sa7xCEH5JickyZpEU4eyBN5IUPr0Xq2Xq23r9Ipq+zZJL9gfXwCtVOmBQ==</latexit>

�x>

@2f

@x2

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

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

+

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

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

+



Perturbation Analysis: KKT Conditions
<latexit sha1_base64="BWrGI78nkMvNBWPQj18dZX30/Tc="></latexit>

@f

@x

⇣
x
⌘
+ �> @g

@x

⇣
x, ✓

⌘
= 0Original 

Conditions

<latexit sha1_base64="ZTQ0EUHNNJuUOEiBanBVKJhyBTU=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSxCBSmJiLoRim5cVrAPaEKZTCfp0MmDmRuxhuKvuHGhiFv/w51/46TtQlsPXDiccy/33uMlgiuwrG+jsLC4tLxSXC2trW9sbpnbO00Vp5KyBo1FLNseUUzwiDWAg2DtRDISeoK1vMF17rfumVQ8ju5gmDA3JEHEfU4JaKlr7gWOx4PKw7EDfQbkCF9iq9Q1y1bVGgPPE3tKymiKetf8cnoxTUMWARVEqY5tJeBmRAKngo1KTqpYQuiABKyjaURCptxsfP0IH2qlh/1Y6ooAj9XfExkJlRqGnu4MCfTVrJeL/3mdFPwLN+NRkgKL6GSRnwoMMc6jwD0uGQUx1IRQyfWtmPaJJBR0YHkI9uzL86R5UrXPqvbtabl2NY2jiPbRAaogG52jGrpBddRAFD2iZ/SK3own48V4Nz4mrQVjOrOL/sD4/AHhJZOM</latexit>

g
�
x, ✓) = 0

Perturbed Conditions
<latexit sha1_base64="zbTuUT2gGLCazbHfMnZY/RjR1Yg="></latexit>

g
�
x, ✓

�
+

@g

@x
�x+

@g

@✓
�✓ = 0

1. Cancel zero-order terms… 2. Cancel second-order terms…

<latexit sha1_base64="yDylR3UX12tM9Fyt+NC/27hRGmI="></latexit>

@f

@x

�
x
�
+�x> @2f

@x2

<latexit sha1_base64="YGFXEFKrlBpgZVx/pPNCgmxMD5w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqt564NiJWjzhOuB/RgRKhYBSt9HBN3F654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boJ9RjYJJPil1U8MTykZ0wDuWKhpx42ezUyfkxCp9EsbalkIyU39PZDQyZhwFtjOiODSL3lT8z+ukGF75mVBJilyx+aIwlQRjMv2b9IXmDOXYEsq0sLcSNqSaMrTplGwI3uLLy6R5VvUuqt79eaV2k8dRhCM4hlPw4BJqcAd1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx9SeI0r</latexit>

= 0
<latexit sha1_base64="1tQznP/QSX7AcTMgL6mniWFIyS4="></latexit>X

i

�
�i +��i

�
�x>


@2gi
@x2

�

<latexit sha1_base64="BAHg7hZUMzIJnHHNS8xYxGQGM4c="></latexit>�
�+��

�>

@g

@x

�

<latexit sha1_base64="Mz6HHsEO4HbbbJToueF69lUpxMs="></latexit>X

i

�
�i +��i

�
�✓>


@2gi
@✓@x

�

<latexit sha1_base64="AFr54QEqdlAoYg3nIlk8X6zeZWg=">AAACJXicbVDLSgMxFM34tr6qLt0Ei+CqzBRRFy5EXbisYFWYGUsmvdOGZh4kd8QyzM+48VfcuLCI4MpfMa2DaPVA4OSce29yT5BKodG2362p6ZnZufmFxcrS8srqWnV940onmeLQ4olM1E3ANEgRQwsFSrhJFbAokHAd9E9H/vUdKC2S+BIHKfgR68YiFJyhkdrVI+8MJDJ6f+thklJPQoiuFyrGcy9lCgWTtw0aFt83U9koPCW6PfTb1Zpdt8egf4lTkhop0WxXh14n4VkEMXLJtHYdO0U/H03mEoqKl2lIGe+zLriGxiwC7efjLQu6Y5QODRNlTox0rP7syFmk9SAKTGXEsKcnvZH4n+dmGB76uYjTDCHmXw+FmaSY0FFktCMUcJQDQxhXwvyV8h4zEaEJtmJCcCZX/kuuGnVnv+5c7NWOT8o4FsgW2Sa7xCEH5JickyZpEU4eyBN5IUPr0Xq2Xq23r9Ipq+zZJL9gfXwCtVOmBQ==</latexit>

�x>

@2f

@x2

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

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

+

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

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

+



Perturbation Analysis: KKT Conditions
<latexit sha1_base64="BWrGI78nkMvNBWPQj18dZX30/Tc="></latexit>

@f

@x

⇣
x
⌘
+ �> @g

@x

⇣
x, ✓

⌘
= 0Original 

Conditions

<latexit sha1_base64="ZTQ0EUHNNJuUOEiBanBVKJhyBTU=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSxCBSmJiLoRim5cVrAPaEKZTCfp0MmDmRuxhuKvuHGhiFv/w51/46TtQlsPXDiccy/33uMlgiuwrG+jsLC4tLxSXC2trW9sbpnbO00Vp5KyBo1FLNseUUzwiDWAg2DtRDISeoK1vMF17rfumVQ8ju5gmDA3JEHEfU4JaKlr7gWOx4PKw7EDfQbkCF9iq9Q1y1bVGgPPE3tKymiKetf8cnoxTUMWARVEqY5tJeBmRAKngo1KTqpYQuiABKyjaURCptxsfP0IH2qlh/1Y6ooAj9XfExkJlRqGnu4MCfTVrJeL/3mdFPwLN+NRkgKL6GSRnwoMMc6jwD0uGQUx1IRQyfWtmPaJJBR0YHkI9uzL86R5UrXPqvbtabl2NY2jiPbRAaogG52jGrpBddRAFD2iZ/SK3own48V4Nz4mrQVjOrOL/sD4/AHhJZOM</latexit>

g
�
x, ✓) = 0

Perturbed Conditions
<latexit sha1_base64="zbTuUT2gGLCazbHfMnZY/RjR1Yg="></latexit>

g
�
x, ✓

�
+

@g

@x
�x+

@g

@✓
�✓ = 0

1. Cancel zero-order terms… 2. Cancel second-order terms…
<latexit sha1_base64="zbTuUT2gGLCazbHfMnZY/RjR1Yg="></latexit>

g
�
x, ✓

�
+

@g

@x
�x+

@g

@✓
�✓ = 0

<latexit sha1_base64="yDylR3UX12tM9Fyt+NC/27hRGmI="></latexit>

@f

@x

�
x
�
+�x> @2f

@x2

<latexit sha1_base64="YGFXEFKrlBpgZVx/pPNCgmxMD5w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqt564NiJWjzhOuB/RgRKhYBSt9HBN3F654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boJ9RjYJJPil1U8MTykZ0wDuWKhpx42ezUyfkxCp9EsbalkIyU39PZDQyZhwFtjOiODSL3lT8z+ukGF75mVBJilyx+aIwlQRjMv2b9IXmDOXYEsq0sLcSNqSaMrTplGwI3uLLy6R5VvUuqt79eaV2k8dRhCM4hlPw4BJqcAd1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx9SeI0r</latexit>

= 0
<latexit sha1_base64="1tQznP/QSX7AcTMgL6mniWFIyS4="></latexit>X

i

�
�i +��i

�
�x>


@2gi
@x2

�

<latexit sha1_base64="BAHg7hZUMzIJnHHNS8xYxGQGM4c="></latexit>�
�+��

�>

@g

@x

�

<latexit sha1_base64="Mz6HHsEO4HbbbJToueF69lUpxMs="></latexit>X

i

�
�i +��i

�
�✓>


@2gi
@✓@x

�

<latexit sha1_base64="AFr54QEqdlAoYg3nIlk8X6zeZWg=">AAACJXicbVDLSgMxFM34tr6qLt0Ei+CqzBRRFy5EXbisYFWYGUsmvdOGZh4kd8QyzM+48VfcuLCI4MpfMa2DaPVA4OSce29yT5BKodG2362p6ZnZufmFxcrS8srqWnV940onmeLQ4olM1E3ANEgRQwsFSrhJFbAokHAd9E9H/vUdKC2S+BIHKfgR68YiFJyhkdrVI+8MJDJ6f+thklJPQoiuFyrGcy9lCgWTtw0aFt83U9koPCW6PfTb1Zpdt8egf4lTkhop0WxXh14n4VkEMXLJtHYdO0U/H03mEoqKl2lIGe+zLriGxiwC7efjLQu6Y5QODRNlTox0rP7syFmk9SAKTGXEsKcnvZH4n+dmGB76uYjTDCHmXw+FmaSY0FFktCMUcJQDQxhXwvyV8h4zEaEJtmJCcCZX/kuuGnVnv+5c7NWOT8o4FsgW2Sa7xCEH5JickyZpEU4eyBN5IUPr0Xq2Xq23r9Ipq+zZJL9gfXwCtVOmBQ==</latexit>

�x>

@2f

@x2

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

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

+

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

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

+

<latexit sha1_base64="AFr54QEqdlAoYg3nIlk8X6zeZWg=">AAACJXicbVDLSgMxFM34tr6qLt0Ei+CqzBRRFy5EXbisYFWYGUsmvdOGZh4kd8QyzM+48VfcuLCI4MpfMa2DaPVA4OSce29yT5BKodG2362p6ZnZufmFxcrS8srqWnV940onmeLQ4olM1E3ANEgRQwsFSrhJFbAokHAd9E9H/vUdKC2S+BIHKfgR68YiFJyhkdrVI+8MJDJ6f+thklJPQoiuFyrGcy9lCgWTtw0aFt83U9koPCW6PfTb1Zpdt8egf4lTkhop0WxXh14n4VkEMXLJtHYdO0U/H03mEoqKl2lIGe+zLriGxiwC7efjLQu6Y5QODRNlTox0rP7syFmk9SAKTGXEsKcnvZH4n+dmGB76uYjTDCHmXw+FmaSY0FFktCMUcJQDQxhXwvyV8h4zEaEJtmJCcCZX/kuuGnVnv+5c7NWOT8o4FsgW2Sa7xCEH5JickyZpEU4eyBN5IUPr0Xq2Xq23r9Ipq+zZJL9gfXwCtVOmBQ==</latexit>

�x>

@2f

@x2

�
<latexit sha1_base64="VMcNDbdnbOU2ZwDnRZ9oisuZRDg=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwVRIRdVnUhcsK9gFNLJPJpB06yYSZG6GG4q+4caGIW//DnX/jtM1CWw8MHM65h3vnBKngGhzn21pYXFpeWS2tldc3Nre27Z3dppaZoqxBpZCqHRDNBE9YAzgI1k4VI3EgWCsYXI391gNTmsvkDoYp82PSS3jEKQEjde1975oJINgTJhOSew9kirt2xak6E+B54hakggrUu/aXF0qaxSwBKojWHddJwc+JAk4FG5W9TLOU0AHpsY6hCYmZ9vPJ9SN8ZJQQR1KZlwCeqL8TOYm1HsaBmYwJ9PWsNxb/8zoZRBd+zpM0A5bQ6aIoExgkHleBQ64YBTE0hFDFza2Y9okiFExhZVOCO/vledI8qbpnVff2tFK7LOoooQN0iI6Ri85RDd2gOmogih7RM3pFb9aT9WK9Wx/T0QWryOyhP7A+fwDEVZTJ</latexit>

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

+
<latexit sha1_base64="BAHg7hZUMzIJnHHNS8xYxGQGM4c="></latexit>�
�+��

�>

@g

@x

�<latexit sha1_base64="1tQznP/QSX7AcTMgL6mniWFIyS4="></latexit>X

i

�
�i +��i

�
�x>


@2gi
@x2

�
<latexit sha1_base64="aNK6qIOl8AZ+/Hf5JdgwS8XvKQo=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CRbBVZkRUZdFNy4r2Ad0hiGTSdvQJDMkmUIZ+iduXCji1j9x59+YtrPQ6oHA4Zx7uDcnzjjTxvO+nMra+sbmVnW7trO7t3/gHh51dJorQtsk5anqxVhTziRtG2Y47WWKYhFz2o3Hd3O/O6FKs1Q+mmlGQ4GHkg0YwcZKkesGOhcRQwG3mQRHLHLrXsNbAP0lfknqUKIVuZ9BkpJcUGkIx1r3fS8zYYGVYYTTWS3INc0wGeMh7VsqsaA6LBaXz9CZVRI0SJV90qCF+jNRYKH1VMR2UmAz0qveXPzP6+dmcBMWTGa5oZIsFw1yjkyK5jWghClKDJ9agoli9lZERlhhYmxZNVuCv/rlv6Rz0fCvGv7DZb15W9ZRhRM4hXPw4RqacA8taAOBCTzBC7w6hfPsvDnvy9GKU2aO4Recj29ImZNv</latexit>X

i

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

+
<latexit sha1_base64="aNK6qIOl8AZ+/Hf5JdgwS8XvKQo=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CRbBVZkRUZdFNy4r2Ad0hiGTSdvQJDMkmUIZ+iduXCji1j9x59+YtrPQ6oHA4Zx7uDcnzjjTxvO+nMra+sbmVnW7trO7t3/gHh51dJorQtsk5anqxVhTziRtG2Y47WWKYhFz2o3Hd3O/O6FKs1Q+mmlGQ4GHkg0YwcZKkesGOhcRQwG3mQRHLHLrXsNbAP0lfknqUKIVuZ9BkpJcUGkIx1r3fS8zYYGVYYTTWS3INc0wGeMh7VsqsaA6LBaXz9CZVRI0SJV90qCF+jNRYKH1VMR2UmAz0qveXPzP6+dmcBMWTGa5oZIsFw1yjkyK5jWghClKDJ9agoli9lZERlhhYmxZNVuCv/rlv6Rz0fCvGv7DZb15W9ZRhRM4hXPw4RqacA8taAOBCTzBC7w6hfPsvDnvy9GKU2aO4Recj29ImZNv</latexit>X

i

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

+
<latexit sha1_base64="Mz6HHsEO4HbbbJToueF69lUpxMs="></latexit>X

i

�
�i +��i

�
�✓>


@2gi
@✓@x

�
<latexit sha1_base64="YGFXEFKrlBpgZVx/pPNCgmxMD5w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqt564NiJWjzhOuB/RgRKhYBSt9HBN3F654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boJ9RjYJJPil1U8MTykZ0wDuWKhpx42ezUyfkxCp9EsbalkIyU39PZDQyZhwFtjOiODSL3lT8z+ukGF75mVBJilyx+aIwlQRjMv2b9IXmDOXYEsq0sLcSNqSaMrTplGwI3uLLy6R5VvUuqt79eaV2k8dRhCM4hlPw4BJqcAd1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx9SeI0r</latexit>

= 0



Perturbation Analysis: KKT Conditions
<latexit sha1_base64="BWrGI78nkMvNBWPQj18dZX30/Tc="></latexit>

@f

@x

⇣
x
⌘
+ �> @g

@x

⇣
x, ✓

⌘
= 0Original 

Conditions

<latexit sha1_base64="ZTQ0EUHNNJuUOEiBanBVKJhyBTU=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSxCBSmJiLoRim5cVrAPaEKZTCfp0MmDmRuxhuKvuHGhiFv/w51/46TtQlsPXDiccy/33uMlgiuwrG+jsLC4tLxSXC2trW9sbpnbO00Vp5KyBo1FLNseUUzwiDWAg2DtRDISeoK1vMF17rfumVQ8ju5gmDA3JEHEfU4JaKlr7gWOx4PKw7EDfQbkCF9iq9Q1y1bVGgPPE3tKymiKetf8cnoxTUMWARVEqY5tJeBmRAKngo1KTqpYQuiABKyjaURCptxsfP0IH2qlh/1Y6ooAj9XfExkJlRqGnu4MCfTVrJeL/3mdFPwLN+NRkgKL6GSRnwoMMc6jwD0uGQUx1IRQyfWtmPaJJBR0YHkI9uzL86R5UrXPqvbtabl2NY2jiPbRAaogG52jGrpBddRAFD2iZ/SK3own48V4Nz4mrQVjOrOL/sD4/AHhJZOM</latexit>

g
�
x, ✓) = 0

Perturbed Conditions
<latexit sha1_base64="zbTuUT2gGLCazbHfMnZY/RjR1Yg="></latexit>

g
�
x, ✓

�
+

@g

@x
�x+

@g

@✓
�✓ = 0

1. Cancel zero-order terms… 2. Cancel second-order terms…

organize into a system of equations…

<latexit sha1_base64="zbTuUT2gGLCazbHfMnZY/RjR1Yg="></latexit>

g
�
x, ✓

�
+

@g

@x
�x+

@g

@✓
�✓ = 0

<latexit sha1_base64="yDylR3UX12tM9Fyt+NC/27hRGmI="></latexit>

@f

@x

�
x
�
+�x> @2f

@x2

<latexit sha1_base64="YGFXEFKrlBpgZVx/pPNCgmxMD5w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqt564NiJWjzhOuB/RgRKhYBSt9HBN3F654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boJ9RjYJJPil1U8MTykZ0wDuWKhpx42ezUyfkxCp9EsbalkIyU39PZDQyZhwFtjOiODSL3lT8z+ukGF75mVBJilyx+aIwlQRjMv2b9IXmDOXYEsq0sLcSNqSaMrTplGwI3uLLy6R5VvUuqt79eaV2k8dRhCM4hlPw4BJqcAd1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx9SeI0r</latexit>

= 0
<latexit sha1_base64="1tQznP/QSX7AcTMgL6mniWFIyS4="></latexit>X

i

�
�i +��i

�
�x>


@2gi
@x2

�

<latexit sha1_base64="BAHg7hZUMzIJnHHNS8xYxGQGM4c="></latexit>�
�+��

�>

@g

@x

�

<latexit sha1_base64="Mz6HHsEO4HbbbJToueF69lUpxMs="></latexit>X

i

�
�i +��i

�
�✓>


@2gi
@✓@x

�

<latexit sha1_base64="AFr54QEqdlAoYg3nIlk8X6zeZWg=">AAACJXicbVDLSgMxFM34tr6qLt0Ei+CqzBRRFy5EXbisYFWYGUsmvdOGZh4kd8QyzM+48VfcuLCI4MpfMa2DaPVA4OSce29yT5BKodG2362p6ZnZufmFxcrS8srqWnV940onmeLQ4olM1E3ANEgRQwsFSrhJFbAokHAd9E9H/vUdKC2S+BIHKfgR68YiFJyhkdrVI+8MJDJ6f+thklJPQoiuFyrGcy9lCgWTtw0aFt83U9koPCW6PfTb1Zpdt8egf4lTkhop0WxXh14n4VkEMXLJtHYdO0U/H03mEoqKl2lIGe+zLriGxiwC7efjLQu6Y5QODRNlTox0rP7syFmk9SAKTGXEsKcnvZH4n+dmGB76uYjTDCHmXw+FmaSY0FFktCMUcJQDQxhXwvyV8h4zEaEJtmJCcCZX/kuuGnVnv+5c7NWOT8o4FsgW2Sa7xCEH5JickyZpEU4eyBN5IUPr0Xq2Xq23r9Ipq+zZJL9gfXwCtVOmBQ==</latexit>

�x>

@2f

@x2

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

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

+

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

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

+

<latexit sha1_base64="AFr54QEqdlAoYg3nIlk8X6zeZWg=">AAACJXicbVDLSgMxFM34tr6qLt0Ei+CqzBRRFy5EXbisYFWYGUsmvdOGZh4kd8QyzM+48VfcuLCI4MpfMa2DaPVA4OSce29yT5BKodG2362p6ZnZufmFxcrS8srqWnV940onmeLQ4olM1E3ANEgRQwsFSrhJFbAokHAd9E9H/vUdKC2S+BIHKfgR68YiFJyhkdrVI+8MJDJ6f+thklJPQoiuFyrGcy9lCgWTtw0aFt83U9koPCW6PfTb1Zpdt8egf4lTkhop0WxXh14n4VkEMXLJtHYdO0U/H03mEoqKl2lIGe+zLriGxiwC7efjLQu6Y5QODRNlTox0rP7syFmk9SAKTGXEsKcnvZH4n+dmGB76uYjTDCHmXw+FmaSY0FFktCMUcJQDQxhXwvyV8h4zEaEJtmJCcCZX/kuuGnVnv+5c7NWOT8o4FsgW2Sa7xCEH5JickyZpEU4eyBN5IUPr0Xq2Xq23r9Ipq+zZJL9gfXwCtVOmBQ==</latexit>

�x>

@2f

@x2

�
<latexit sha1_base64="VMcNDbdnbOU2ZwDnRZ9oisuZRDg=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwVRIRdVnUhcsK9gFNLJPJpB06yYSZG6GG4q+4caGIW//DnX/jtM1CWw8MHM65h3vnBKngGhzn21pYXFpeWS2tldc3Nre27Z3dppaZoqxBpZCqHRDNBE9YAzgI1k4VI3EgWCsYXI391gNTmsvkDoYp82PSS3jEKQEjde1975oJINgTJhOSew9kirt2xak6E+B54hakggrUu/aXF0qaxSwBKojWHddJwc+JAk4FG5W9TLOU0AHpsY6hCYmZ9vPJ9SN8ZJQQR1KZlwCeqL8TOYm1HsaBmYwJ9PWsNxb/8zoZRBd+zpM0A5bQ6aIoExgkHleBQ64YBTE0hFDFza2Y9okiFExhZVOCO/vledI8qbpnVff2tFK7LOoooQN0iI6Ri85RDd2gOmogih7RM3pFb9aT9WK9Wx/T0QWryOyhP7A+fwDEVZTJ</latexit>

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

+
<latexit sha1_base64="BAHg7hZUMzIJnHHNS8xYxGQGM4c="></latexit>�
�+��

�>

@g

@x

�<latexit sha1_base64="1tQznP/QSX7AcTMgL6mniWFIyS4="></latexit>X

i

�
�i +��i

�
�x>


@2gi
@x2

�
<latexit sha1_base64="aNK6qIOl8AZ+/Hf5JdgwS8XvKQo=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CRbBVZkRUZdFNy4r2Ad0hiGTSdvQJDMkmUIZ+iduXCji1j9x59+YtrPQ6oHA4Zx7uDcnzjjTxvO+nMra+sbmVnW7trO7t3/gHh51dJorQtsk5anqxVhTziRtG2Y47WWKYhFz2o3Hd3O/O6FKs1Q+mmlGQ4GHkg0YwcZKkesGOhcRQwG3mQRHLHLrXsNbAP0lfknqUKIVuZ9BkpJcUGkIx1r3fS8zYYGVYYTTWS3INc0wGeMh7VsqsaA6LBaXz9CZVRI0SJV90qCF+jNRYKH1VMR2UmAz0qveXPzP6+dmcBMWTGa5oZIsFw1yjkyK5jWghClKDJ9agoli9lZERlhhYmxZNVuCv/rlv6Rz0fCvGv7DZb15W9ZRhRM4hXPw4RqacA8taAOBCTzBC7w6hfPsvDnvy9GKU2aO4Recj29ImZNv</latexit>X

i

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

+
<latexit sha1_base64="aNK6qIOl8AZ+/Hf5JdgwS8XvKQo=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CRbBVZkRUZdFNy4r2Ad0hiGTSdvQJDMkmUIZ+iduXCji1j9x59+YtrPQ6oHA4Zx7uDcnzjjTxvO+nMra+sbmVnW7trO7t3/gHh51dJorQtsk5anqxVhTziRtG2Y47WWKYhFz2o3Hd3O/O6FKs1Q+mmlGQ4GHkg0YwcZKkesGOhcRQwG3mQRHLHLrXsNbAP0lfknqUKIVuZ9BkpJcUGkIx1r3fS8zYYGVYYTTWS3INc0wGeMh7VsqsaA6LBaXz9CZVRI0SJV90qCF+jNRYKH1VMR2UmAz0qveXPzP6+dmcBMWTGa5oZIsFw1yjkyK5jWghClKDJ9agoli9lZERlhhYmxZNVuCv/rlv6Rz0fCvGv7DZb15W9ZRhRM4hXPw4RqacA8taAOBCTzBC7w6hfPsvDnvy9GKU2aO4Recj29ImZNv</latexit>X

i

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

+
<latexit sha1_base64="Mz6HHsEO4HbbbJToueF69lUpxMs="></latexit>X

i

�
�i +��i

�
�✓>


@2gi
@✓@x

�
<latexit sha1_base64="YGFXEFKrlBpgZVx/pPNCgmxMD5w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqt564NiJWjzhOuB/RgRKhYBSt9HBN3F654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boJ9RjYJJPil1U8MTykZ0wDuWKhpx42ezUyfkxCp9EsbalkIyU39PZDQyZhwFtjOiODSL3lT8z+ukGF75mVBJilyx+aIwlQRjMv2b9IXmDOXYEsq0sLcSNqSaMrTplGwI3uLLy6R5VvUuqt79eaV2k8dRhCM4hlPw4BJqcAd1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx9SeI0r</latexit>

= 0

<latexit sha1_base64="F+xrQi1qUU+bXPkoD9KPWDNVOgg=">AAACHHicbVDLSgMxFM3UVx1fVZdugkVxVWZU1GWrG5ct2Ad0asmkt21oJjMkGbEM/RA3/oobF4q4cSH4N2bagtp6IHByzr3ce48fcaa043xZmYXFpeWV7Kq9tr6xuZXb3qmpMJYUqjTkoWz4RAFnAqqaaQ6NSAIJfA51f3CV+vU7kIqF4kYPI2gFpCdYl1GijdTOnXg+9JhI/IBoye5HdgUf4tKtp8MIe55dMj8H2x6Izk9JO5d3Cs4YeJ64U5JHU5TbuQ+vE9I4AKEpJ0o1XSfSrYRIzSiHke3FCiJCB6QHTUMFCUC1kvFxI3xglA7uhtI8ofFY/d2RkECpYeCbSrNgX816qfif14x196KVMBHFGgSdDOrGHOsQp0nhDpNANR8aQqhkZldM+0QSqk2eaQju7MnzpHZccM8KbuU0X7ycxpFFe2gfHSEXnaMiukZlVEUUPaAn9IJerUfr2Xqz3ielGWvas4v+wPr8Bhc/n30=</latexit>
Q A>

A 0

� <latexit sha1_base64="4Rvwr07/gApqXEx+otewouDs/Ow=">AAACInicbVDLSgMxFM3UV62vqks3wSK4KjMiPnZFXbisYB/QGUomc9uGZjJDkpGWod/ixl9x40JRV4IfY6atqK0HAodz7s299/gxZ0rb9oeVW1hcWl7JrxbW1jc2t4rbO3UVJZJCjUY8kk2fKOBMQE0zzaEZSyChz6Hh9y8zv3EHUrFI3OphDF5IuoJ1GCXaSO3iuetDl4nUD4mWbDAquFfANcED7Lrf3OXmv4AUXBDBT2G7WLLL9hh4njhTUkJTVNvFNzeIaBKC0JQTpVqOHWsvJVIzysFMThTEhPZJF1qGChKC8tLxiSN8YJQAdyJpntB4rP7uSEmo1DD0TaVZsKdmvUz8z2slunPmpUzEiQZBJ4M6Ccc6wlleOGASqOZDQwiVzOyKaY9IQrVJNQvBmT15ntSPys5J2bk5LlUupnHk0R7aR4fIQaeogq5RFdUQRffoET2jF+vBerJerfdJac6a9uyiP7A+vwCr1KO+</latexit>
�x
��

�
<latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>=

<latexit sha1_base64="akKnZEQQLKTLDNijujpdYXgaCzQ="></latexit>2

4
P

i �i
@2gi
@x@✓

@g
@✓

3

5 <latexit sha1_base64="R0N6+TtRJehiblMnWu07W2grQXM=">AAAB9HicbVBNS8NAEN34WetX1aOXxSJ4KomIeizqwWMF+wFNKJvtpF262cTdSaGU/g4vHhTx6o/x5r9x2+agrQ8GHu/NMDMvTKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmCTTHOo8kYluhcyAFArqKFBCK9XA4lBCMxzcTv3mELQRiXrEUQpBzHpKRIIztFLg34FERn3sA7JOqexW3BnoMvFyUiY5ap3Sl99NeBaDQi6ZMW3PTTEYM42CS5gU/cxAyviA9aBtqWIxmGA8O3pCT63SpVGibSmkM/X3xJjFxozi0HbGDPtm0ZuK/3ntDKPrYCxUmiEoPl8UZZJiQqcJ0K7QwFGOLGFcC3sr5X2mGUebU9GG4C2+vEwa5xXvsuI9XJSrN3kcBXJMTsgZ8cgVqZJ7UiN1wskTeSav5M0ZOi/Ou/Mxb11x8pkj8gfO5w9hf5Ha</latexit>

�✓

<latexit sha1_base64="waWOVHBdfyC8jz53eRgrH9yVlRo="></latexit>

Q =
@2f

@x2
+

X

i

�i
@2gi
@x2

<latexit sha1_base64="4PTQlF8gp6q19qKi3CwjpCgIoZM=">AAACC3icbZDLSsNAFIZPvNZ6i7p0M7QIrkoiom6EqhuXFewFmlAm00k7dHJhZiKWkL0bX8WNC0Xc+gLufBsnbUBt/WHg4z/nzMz5vZgzqSzry1hYXFpeWS2tldc3Nre2zZ3dlowSQWiTRDwSHQ9LyllIm4opTjuxoDjwOG17o6u83r6jQrIovFXjmLoBHoTMZwQrbfXMygU6R44vMEmdGAvFMEeD7Ifvs3LPrFo1ayI0D3YBVSjU6JmfTj8iSUBDRTiWsmtbsXLT/EbCaVZ2EkljTEZ4QLsaQxxQ6aaTXTJ0oJ0+8iOhT6jQxP09keJAynHg6c4Aq6GcreXmf7VuovwzN2VhnCgakulDfsKRilAeDOozQYniYw2YCKb/isgQ62CUji8PwZ5deR5aRzX7pGbfHFfrl0UcJdiHChyCDadQh2toQBMIPMATvMCr8Wg8G2/G+7R1wShm9uCPjI9v/E6aZg==</latexit>

A =
@g

@x

<latexit sha1_base64="0Eq8646ny07DmpZwqsk0gJbBCn4=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju6nfekKleSwfzDhBP6IDyUPOqLFS/bxXKrsVdwayTLyclCFHrVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42O3RCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQlv/IzLJDUo2XxRmApiYjL9mvS5QmbE2BLKFLe3EjakijJjsynaELzFl5dJ86LiXVW8+mW5epvHUYBjOIEz8OAaqnAPNWgAA4RneIU359F5cd6dj3nripPPHMEfOJ8/dQGMtg==</latexit>,



Perturbation Analysis: KKT Conditions
<latexit sha1_base64="BWrGI78nkMvNBWPQj18dZX30/Tc="></latexit>

@f

@x

⇣
x
⌘
+ �> @g

@x

⇣
x, ✓

⌘
= 0Original 

Conditions

<latexit sha1_base64="ZTQ0EUHNNJuUOEiBanBVKJhyBTU=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSxCBSmJiLoRim5cVrAPaEKZTCfp0MmDmRuxhuKvuHGhiFv/w51/46TtQlsPXDiccy/33uMlgiuwrG+jsLC4tLxSXC2trW9sbpnbO00Vp5KyBo1FLNseUUzwiDWAg2DtRDISeoK1vMF17rfumVQ8ju5gmDA3JEHEfU4JaKlr7gWOx4PKw7EDfQbkCF9iq9Q1y1bVGgPPE3tKymiKetf8cnoxTUMWARVEqY5tJeBmRAKngo1KTqpYQuiABKyjaURCptxsfP0IH2qlh/1Y6ooAj9XfExkJlRqGnu4MCfTVrJeL/3mdFPwLN+NRkgKL6GSRnwoMMc6jwD0uGQUx1IRQyfWtmPaJJBR0YHkI9uzL86R5UrXPqvbtabl2NY2jiPbRAaogG52jGrpBddRAFD2iZ/SK3own48V4Nz4mrQVjOrOL/sD4/AHhJZOM</latexit>

g
�
x, ✓) = 0

Perturbed Conditions
<latexit sha1_base64="zbTuUT2gGLCazbHfMnZY/RjR1Yg="></latexit>

g
�
x, ✓

�
+

@g

@x
�x+

@g

@✓
�✓ = 0

1. Cancel zero-order terms… 2. Cancel second-order terms…

organize into a system of equations…

<latexit sha1_base64="zbTuUT2gGLCazbHfMnZY/RjR1Yg="></latexit>

g
�
x, ✓

�
+

@g

@x
�x+

@g

@✓
�✓ = 0

<latexit sha1_base64="yDylR3UX12tM9Fyt+NC/27hRGmI="></latexit>

@f

@x

�
x
�
+�x> @2f

@x2

<latexit sha1_base64="YGFXEFKrlBpgZVx/pPNCgmxMD5w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqt564NiJWjzhOuB/RgRKhYBSt9HBN3F654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boJ9RjYJJPil1U8MTykZ0wDuWKhpx42ezUyfkxCp9EsbalkIyU39PZDQyZhwFtjOiODSL3lT8z+ukGF75mVBJilyx+aIwlQRjMv2b9IXmDOXYEsq0sLcSNqSaMrTplGwI3uLLy6R5VvUuqt79eaV2k8dRhCM4hlPw4BJqcAd1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx9SeI0r</latexit>

= 0
<latexit sha1_base64="1tQznP/QSX7AcTMgL6mniWFIyS4="></latexit>X

i

�
�i +��i

�
�x>


@2gi
@x2

�

<latexit sha1_base64="BAHg7hZUMzIJnHHNS8xYxGQGM4c="></latexit>�
�+��

�>

@g

@x

�

<latexit sha1_base64="Mz6HHsEO4HbbbJToueF69lUpxMs="></latexit>X

i

�
�i +��i

�
�✓>


@2gi
@✓@x

�

<latexit sha1_base64="AFr54QEqdlAoYg3nIlk8X6zeZWg=">AAACJXicbVDLSgMxFM34tr6qLt0Ei+CqzBRRFy5EXbisYFWYGUsmvdOGZh4kd8QyzM+48VfcuLCI4MpfMa2DaPVA4OSce29yT5BKodG2362p6ZnZufmFxcrS8srqWnV940onmeLQ4olM1E3ANEgRQwsFSrhJFbAokHAd9E9H/vUdKC2S+BIHKfgR68YiFJyhkdrVI+8MJDJ6f+thklJPQoiuFyrGcy9lCgWTtw0aFt83U9koPCW6PfTb1Zpdt8egf4lTkhop0WxXh14n4VkEMXLJtHYdO0U/H03mEoqKl2lIGe+zLriGxiwC7efjLQu6Y5QODRNlTox0rP7syFmk9SAKTGXEsKcnvZH4n+dmGB76uYjTDCHmXw+FmaSY0FFktCMUcJQDQxhXwvyV8h4zEaEJtmJCcCZX/kuuGnVnv+5c7NWOT8o4FsgW2Sa7xCEH5JickyZpEU4eyBN5IUPr0Xq2Xq23r9Ipq+zZJL9gfXwCtVOmBQ==</latexit>

�x>

@2f

@x2

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

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

+

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

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

+

<latexit sha1_base64="AFr54QEqdlAoYg3nIlk8X6zeZWg=">AAACJXicbVDLSgMxFM34tr6qLt0Ei+CqzBRRFy5EXbisYFWYGUsmvdOGZh4kd8QyzM+48VfcuLCI4MpfMa2DaPVA4OSce29yT5BKodG2362p6ZnZufmFxcrS8srqWnV940onmeLQ4olM1E3ANEgRQwsFSrhJFbAokHAd9E9H/vUdKC2S+BIHKfgR68YiFJyhkdrVI+8MJDJ6f+thklJPQoiuFyrGcy9lCgWTtw0aFt83U9koPCW6PfTb1Zpdt8egf4lTkhop0WxXh14n4VkEMXLJtHYdO0U/H03mEoqKl2lIGe+zLriGxiwC7efjLQu6Y5QODRNlTox0rP7syFmk9SAKTGXEsKcnvZH4n+dmGB76uYjTDCHmXw+FmaSY0FFktCMUcJQDQxhXwvyV8h4zEaEJtmJCcCZX/kuuGnVnv+5c7NWOT8o4FsgW2Sa7xCEH5JickyZpEU4eyBN5IUPr0Xq2Xq23r9Ipq+zZJL9gfXwCtVOmBQ==</latexit>

�x>

@2f

@x2

�
<latexit sha1_base64="VMcNDbdnbOU2ZwDnRZ9oisuZRDg=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwVRIRdVnUhcsK9gFNLJPJpB06yYSZG6GG4q+4caGIW//DnX/jtM1CWw8MHM65h3vnBKngGhzn21pYXFpeWS2tldc3Nre27Z3dppaZoqxBpZCqHRDNBE9YAzgI1k4VI3EgWCsYXI391gNTmsvkDoYp82PSS3jEKQEjde1975oJINgTJhOSew9kirt2xak6E+B54hakggrUu/aXF0qaxSwBKojWHddJwc+JAk4FG5W9TLOU0AHpsY6hCYmZ9vPJ9SN8ZJQQR1KZlwCeqL8TOYm1HsaBmYwJ9PWsNxb/8zoZRBd+zpM0A5bQ6aIoExgkHleBQ64YBTE0hFDFza2Y9okiFExhZVOCO/vledI8qbpnVff2tFK7LOoooQN0iI6Ri85RDd2gOmogih7RM3pFb9aT9WK9Wx/T0QWryOyhP7A+fwDEVZTJ</latexit>

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

+
<latexit sha1_base64="BAHg7hZUMzIJnHHNS8xYxGQGM4c="></latexit>�
�+��

�>

@g

@x

�<latexit sha1_base64="1tQznP/QSX7AcTMgL6mniWFIyS4="></latexit>X

i

�
�i +��i

�
�x>


@2gi
@x2

�
<latexit sha1_base64="aNK6qIOl8AZ+/Hf5JdgwS8XvKQo=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CRbBVZkRUZdFNy4r2Ad0hiGTSdvQJDMkmUIZ+iduXCji1j9x59+YtrPQ6oHA4Zx7uDcnzjjTxvO+nMra+sbmVnW7trO7t3/gHh51dJorQtsk5anqxVhTziRtG2Y47WWKYhFz2o3Hd3O/O6FKs1Q+mmlGQ4GHkg0YwcZKkesGOhcRQwG3mQRHLHLrXsNbAP0lfknqUKIVuZ9BkpJcUGkIx1r3fS8zYYGVYYTTWS3INc0wGeMh7VsqsaA6LBaXz9CZVRI0SJV90qCF+jNRYKH1VMR2UmAz0qveXPzP6+dmcBMWTGa5oZIsFw1yjkyK5jWghClKDJ9agoli9lZERlhhYmxZNVuCv/rlv6Rz0fCvGv7DZb15W9ZRhRM4hXPw4RqacA8taAOBCTzBC7w6hfPsvDnvy9GKU2aO4Recj29ImZNv</latexit>X

i

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

+
<latexit sha1_base64="aNK6qIOl8AZ+/Hf5JdgwS8XvKQo=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CRbBVZkRUZdFNy4r2Ad0hiGTSdvQJDMkmUIZ+iduXCji1j9x59+YtrPQ6oHA4Zx7uDcnzjjTxvO+nMra+sbmVnW7trO7t3/gHh51dJorQtsk5anqxVhTziRtG2Y47WWKYhFz2o3Hd3O/O6FKs1Q+mmlGQ4GHkg0YwcZKkesGOhcRQwG3mQRHLHLrXsNbAP0lfknqUKIVuZ9BkpJcUGkIx1r3fS8zYYGVYYTTWS3INc0wGeMh7VsqsaA6LBaXz9CZVRI0SJV90qCF+jNRYKH1VMR2UmAz0qveXPzP6+dmcBMWTGa5oZIsFw1yjkyK5jWghClKDJ9agoli9lZERlhhYmxZNVuCv/rlv6Rz0fCvGv7DZb15W9ZRhRM4hXPw4RqacA8taAOBCTzBC7w6hfPsvDnvy9GKU2aO4Recj29ImZNv</latexit>X

i

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

+
<latexit sha1_base64="Mz6HHsEO4HbbbJToueF69lUpxMs="></latexit>X

i

�
�i +��i

�
�✓>


@2gi
@✓@x

�
<latexit sha1_base64="YGFXEFKrlBpgZVx/pPNCgmxMD5w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqt564NiJWjzhOuB/RgRKhYBSt9HBN3F654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boJ9RjYJJPil1U8MTykZ0wDuWKhpx42ezUyfkxCp9EsbalkIyU39PZDQyZhwFtjOiODSL3lT8z+ukGF75mVBJilyx+aIwlQRjMv2b9IXmDOXYEsq0sLcSNqSaMrTplGwI3uLLy6R5VvUuqt79eaV2k8dRhCM4hlPw4BJqcAd1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx9SeI0r</latexit>

= 0

<latexit sha1_base64="F+xrQi1qUU+bXPkoD9KPWDNVOgg=">AAACHHicbVDLSgMxFM3UVx1fVZdugkVxVWZU1GWrG5ct2Ad0asmkt21oJjMkGbEM/RA3/oobF4q4cSH4N2bagtp6IHByzr3ce48fcaa043xZmYXFpeWV7Kq9tr6xuZXb3qmpMJYUqjTkoWz4RAFnAqqaaQ6NSAIJfA51f3CV+vU7kIqF4kYPI2gFpCdYl1GijdTOnXg+9JhI/IBoye5HdgUf4tKtp8MIe55dMj8H2x6Izk9JO5d3Cs4YeJ64U5JHU5TbuQ+vE9I4AKEpJ0o1XSfSrYRIzSiHke3FCiJCB6QHTUMFCUC1kvFxI3xglA7uhtI8ofFY/d2RkECpYeCbSrNgX816qfif14x196KVMBHFGgSdDOrGHOsQp0nhDpNANR8aQqhkZldM+0QSqk2eaQju7MnzpHZccM8KbuU0X7ycxpFFe2gfHSEXnaMiukZlVEUUPaAn9IJerUfr2Xqz3ielGWvas4v+wPr8Bhc/n30=</latexit>
Q A>

A 0

�<latexit sha1_base64="4Rvwr07/gApqXEx+otewouDs/Ow=">AAACInicbVDLSgMxFM3UV62vqks3wSK4KjMiPnZFXbisYB/QGUomc9uGZjJDkpGWod/ixl9x40JRV4IfY6atqK0HAodz7s299/gxZ0rb9oeVW1hcWl7JrxbW1jc2t4rbO3UVJZJCjUY8kk2fKOBMQE0zzaEZSyChz6Hh9y8zv3EHUrFI3OphDF5IuoJ1GCXaSO3iuetDl4nUD4mWbDAquFfANcED7Lrf3OXmv4AUXBDBT2G7WLLL9hh4njhTUkJTVNvFNzeIaBKC0JQTpVqOHWsvJVIzysFMThTEhPZJF1qGChKC8tLxiSN8YJQAdyJpntB4rP7uSEmo1DD0TaVZsKdmvUz8z2slunPmpUzEiQZBJ4M6Ccc6wlleOGASqOZDQwiVzOyKaY9IQrVJNQvBmT15ntSPys5J2bk5LlUupnHk0R7aR4fIQaeogq5RFdUQRffoET2jF+vBerJerfdJac6a9uyiP7A+vwCr1KO+</latexit>
�x
��

�
<latexit sha1_base64="waWOVHBdfyC8jz53eRgrH9yVlRo="></latexit>

Q =
@2f

@x2
+

X

i

�i
@2gi
@x2

<latexit sha1_base64="4PTQlF8gp6q19qKi3CwjpCgIoZM=">AAACC3icbZDLSsNAFIZPvNZ6i7p0M7QIrkoiom6EqhuXFewFmlAm00k7dHJhZiKWkL0bX8WNC0Xc+gLufBsnbUBt/WHg4z/nzMz5vZgzqSzry1hYXFpeWS2tldc3Nre2zZ3dlowSQWiTRDwSHQ9LyllIm4opTjuxoDjwOG17o6u83r6jQrIovFXjmLoBHoTMZwQrbfXMygU6R44vMEmdGAvFMEeD7Ifvs3LPrFo1ayI0D3YBVSjU6JmfTj8iSUBDRTiWsmtbsXLT/EbCaVZ2EkljTEZ4QLsaQxxQ6aaTXTJ0oJ0+8iOhT6jQxP09keJAynHg6c4Aq6GcreXmf7VuovwzN2VhnCgakulDfsKRilAeDOozQYniYw2YCKb/isgQ62CUji8PwZ5deR5aRzX7pGbfHFfrl0UcJdiHChyCDadQh2toQBMIPMATvMCr8Wg8G2/G+7R1wShm9uCPjI9v/E6aZg==</latexit>

A =
@g

@x

<latexit sha1_base64="0Eq8646ny07DmpZwqsk0gJbBCn4=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju6nfekKleSwfzDhBP6IDyUPOqLFS/bxXKrsVdwayTLyclCFHrVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42O3RCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQlv/IzLJDUo2XxRmApiYjL9mvS5QmbE2BLKFLe3EjakijJjsynaELzFl5dJ86LiXVW8+mW5epvHUYBjOIEz8OAaqnAPNWgAA4RneIU359F5cd6dj3nripPPHMEfOJ8/dQGMtg==</latexit>,

<latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>=

<latexit sha1_base64="akKnZEQQLKTLDNijujpdYXgaCzQ="></latexit>2

4
P

i �i
@2gi
@x@✓

@g
@✓

3

5 <latexit sha1_base64="R0N6+TtRJehiblMnWu07W2grQXM=">AAAB9HicbVBNS8NAEN34WetX1aOXxSJ4KomIeizqwWMF+wFNKJvtpF262cTdSaGU/g4vHhTx6o/x5r9x2+agrQ8GHu/NMDMvTKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmCTTHOo8kYluhcyAFArqKFBCK9XA4lBCMxzcTv3mELQRiXrEUQpBzHpKRIIztFLg34FERn3sA7JOqexW3BnoMvFyUiY5ap3Sl99NeBaDQi6ZMW3PTTEYM42CS5gU/cxAyviA9aBtqWIxmGA8O3pCT63SpVGibSmkM/X3xJjFxozi0HbGDPtm0ZuK/3ntDKPrYCxUmiEoPl8UZZJiQqcJ0K7QwFGOLGFcC3sr5X2mGUebU9GG4C2+vEwa5xXvsuI9XJSrN3kcBXJMTsgZ8cgVqZJ7UiN1wskTeSav5M0ZOi/Ou/Mxb11x8pkj8gfO5w9hf5Ha</latexit>

�✓

<latexit sha1_base64="PBY966hDOsEIvQ2gLkwz3z6K9rQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURUY9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1Fjp4czrlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsVTSCLWfzS6dkBOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCaz/jMkkNSjZfFKaCmJhM3yZ9rpAZMbaEMsXtrYQNqaLM2HBKNgRv8eVl0jyvepdV7/6iUrvJ4yjCERzDKXhwBTW4gzo0gEEIz/AKb87IeXHenY95a8HJZw7hD5zPH+XajPI=</latexit>�1



Perturbation Analysis: KKT Conditions
<latexit sha1_base64="BWrGI78nkMvNBWPQj18dZX30/Tc="></latexit>

@f

@x

⇣
x
⌘
+ �> @g

@x

⇣
x, ✓

⌘
= 0Original 

Conditions

<latexit sha1_base64="ZTQ0EUHNNJuUOEiBanBVKJhyBTU=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSxCBSmJiLoRim5cVrAPaEKZTCfp0MmDmRuxhuKvuHGhiFv/w51/46TtQlsPXDiccy/33uMlgiuwrG+jsLC4tLxSXC2trW9sbpnbO00Vp5KyBo1FLNseUUzwiDWAg2DtRDISeoK1vMF17rfumVQ8ju5gmDA3JEHEfU4JaKlr7gWOx4PKw7EDfQbkCF9iq9Q1y1bVGgPPE3tKymiKetf8cnoxTUMWARVEqY5tJeBmRAKngo1KTqpYQuiABKyjaURCptxsfP0IH2qlh/1Y6ooAj9XfExkJlRqGnu4MCfTVrJeL/3mdFPwLN+NRkgKL6GSRnwoMMc6jwD0uGQUx1IRQyfWtmPaJJBR0YHkI9uzL86R5UrXPqvbtabl2NY2jiPbRAaogG52jGrpBddRAFD2iZ/SK3own48V4Nz4mrQVjOrOL/sD4/AHhJZOM</latexit>

g
�
x, ✓) = 0

Perturbed Conditions
<latexit sha1_base64="zbTuUT2gGLCazbHfMnZY/RjR1Yg="></latexit>

g
�
x, ✓

�
+

@g

@x
�x+

@g

@✓
�✓ = 0

1. Cancel zero-order terms… 2. Cancel second-order terms…

organize into a system of equations…

<latexit sha1_base64="zbTuUT2gGLCazbHfMnZY/RjR1Yg="></latexit>

g
�
x, ✓

�
+

@g

@x
�x+

@g

@✓
�✓ = 0

<latexit sha1_base64="yDylR3UX12tM9Fyt+NC/27hRGmI="></latexit>

@f

@x

�
x
�
+�x> @2f

@x2

<latexit sha1_base64="YGFXEFKrlBpgZVx/pPNCgmxMD5w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqt564NiJWjzhOuB/RgRKhYBSt9HBN3F654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boJ9RjYJJPil1U8MTykZ0wDuWKhpx42ezUyfkxCp9EsbalkIyU39PZDQyZhwFtjOiODSL3lT8z+ukGF75mVBJilyx+aIwlQRjMv2b9IXmDOXYEsq0sLcSNqSaMrTplGwI3uLLy6R5VvUuqt79eaV2k8dRhCM4hlPw4BJqcAd1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx9SeI0r</latexit>

= 0
<latexit sha1_base64="1tQznP/QSX7AcTMgL6mniWFIyS4="></latexit>X

i

�
�i +��i

�
�x>


@2gi
@x2

�

<latexit sha1_base64="BAHg7hZUMzIJnHHNS8xYxGQGM4c="></latexit>�
�+��

�>

@g

@x

�

<latexit sha1_base64="Mz6HHsEO4HbbbJToueF69lUpxMs="></latexit>X

i

�
�i +��i

�
�✓>


@2gi
@✓@x

�

<latexit sha1_base64="AFr54QEqdlAoYg3nIlk8X6zeZWg=">AAACJXicbVDLSgMxFM34tr6qLt0Ei+CqzBRRFy5EXbisYFWYGUsmvdOGZh4kd8QyzM+48VfcuLCI4MpfMa2DaPVA4OSce29yT5BKodG2362p6ZnZufmFxcrS8srqWnV940onmeLQ4olM1E3ANEgRQwsFSrhJFbAokHAd9E9H/vUdKC2S+BIHKfgR68YiFJyhkdrVI+8MJDJ6f+thklJPQoiuFyrGcy9lCgWTtw0aFt83U9koPCW6PfTb1Zpdt8egf4lTkhop0WxXh14n4VkEMXLJtHYdO0U/H03mEoqKl2lIGe+zLriGxiwC7efjLQu6Y5QODRNlTox0rP7syFmk9SAKTGXEsKcnvZH4n+dmGB76uYjTDCHmXw+FmaSY0FFktCMUcJQDQxhXwvyV8h4zEaEJtmJCcCZX/kuuGnVnv+5c7NWOT8o4FsgW2Sa7xCEH5JickyZpEU4eyBN5IUPr0Xq2Xq23r9Ipq+zZJL9gfXwCtVOmBQ==</latexit>

�x>

@2f

@x2

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

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

+

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

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

+

<latexit sha1_base64="AFr54QEqdlAoYg3nIlk8X6zeZWg=">AAACJXicbVDLSgMxFM34tr6qLt0Ei+CqzBRRFy5EXbisYFWYGUsmvdOGZh4kd8QyzM+48VfcuLCI4MpfMa2DaPVA4OSce29yT5BKodG2362p6ZnZufmFxcrS8srqWnV940onmeLQ4olM1E3ANEgRQwsFSrhJFbAokHAd9E9H/vUdKC2S+BIHKfgR68YiFJyhkdrVI+8MJDJ6f+thklJPQoiuFyrGcy9lCgWTtw0aFt83U9koPCW6PfTb1Zpdt8egf4lTkhop0WxXh14n4VkEMXLJtHYdO0U/H03mEoqKl2lIGe+zLriGxiwC7efjLQu6Y5QODRNlTox0rP7syFmk9SAKTGXEsKcnvZH4n+dmGB76uYjTDCHmXw+FmaSY0FFktCMUcJQDQxhXwvyV8h4zEaEJtmJCcCZX/kuuGnVnv+5c7NWOT8o4FsgW2Sa7xCEH5JickyZpEU4eyBN5IUPr0Xq2Xq23r9Ipq+zZJL9gfXwCtVOmBQ==</latexit>

�x>

@2f

@x2

�
<latexit sha1_base64="VMcNDbdnbOU2ZwDnRZ9oisuZRDg=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwVRIRdVnUhcsK9gFNLJPJpB06yYSZG6GG4q+4caGIW//DnX/jtM1CWw8MHM65h3vnBKngGhzn21pYXFpeWS2tldc3Nre27Z3dppaZoqxBpZCqHRDNBE9YAzgI1k4VI3EgWCsYXI391gNTmsvkDoYp82PSS3jEKQEjde1975oJINgTJhOSew9kirt2xak6E+B54hakggrUu/aXF0qaxSwBKojWHddJwc+JAk4FG5W9TLOU0AHpsY6hCYmZ9vPJ9SN8ZJQQR1KZlwCeqL8TOYm1HsaBmYwJ9PWsNxb/8zoZRBd+zpM0A5bQ6aIoExgkHleBQ64YBTE0hFDFza2Y9okiFExhZVOCO/vledI8qbpnVff2tFK7LOoooQN0iI6Ri85RDd2gOmogih7RM3pFb9aT9WK9Wx/T0QWryOyhP7A+fwDEVZTJ</latexit>

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

+
<latexit sha1_base64="BAHg7hZUMzIJnHHNS8xYxGQGM4c="></latexit>�
�+��

�>

@g

@x

�<latexit sha1_base64="1tQznP/QSX7AcTMgL6mniWFIyS4="></latexit>X

i

�
�i +��i

�
�x>


@2gi
@x2

�
<latexit sha1_base64="aNK6qIOl8AZ+/Hf5JdgwS8XvKQo=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CRbBVZkRUZdFNy4r2Ad0hiGTSdvQJDMkmUIZ+iduXCji1j9x59+YtrPQ6oHA4Zx7uDcnzjjTxvO+nMra+sbmVnW7trO7t3/gHh51dJorQtsk5anqxVhTziRtG2Y47WWKYhFz2o3Hd3O/O6FKs1Q+mmlGQ4GHkg0YwcZKkesGOhcRQwG3mQRHLHLrXsNbAP0lfknqUKIVuZ9BkpJcUGkIx1r3fS8zYYGVYYTTWS3INc0wGeMh7VsqsaA6LBaXz9CZVRI0SJV90qCF+jNRYKH1VMR2UmAz0qveXPzP6+dmcBMWTGa5oZIsFw1yjkyK5jWghClKDJ9agoli9lZERlhhYmxZNVuCv/rlv6Rz0fCvGv7DZb15W9ZRhRM4hXPw4RqacA8taAOBCTzBC7w6hfPsvDnvy9GKU2aO4Recj29ImZNv</latexit>X

i

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

+
<latexit sha1_base64="aNK6qIOl8AZ+/Hf5JdgwS8XvKQo=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CRbBVZkRUZdFNy4r2Ad0hiGTSdvQJDMkmUIZ+iduXCji1j9x59+YtrPQ6oHA4Zx7uDcnzjjTxvO+nMra+sbmVnW7trO7t3/gHh51dJorQtsk5anqxVhTziRtG2Y47WWKYhFz2o3Hd3O/O6FKs1Q+mmlGQ4GHkg0YwcZKkesGOhcRQwG3mQRHLHLrXsNbAP0lfknqUKIVuZ9BkpJcUGkIx1r3fS8zYYGVYYTTWS3INc0wGeMh7VsqsaA6LBaXz9CZVRI0SJV90qCF+jNRYKH1VMR2UmAz0qveXPzP6+dmcBMWTGa5oZIsFw1yjkyK5jWghClKDJ9agoli9lZERlhhYmxZNVuCv/rlv6Rz0fCvGv7DZb15W9ZRhRM4hXPw4RqacA8taAOBCTzBC7w6hfPsvDnvy9GKU2aO4Recj29ImZNv</latexit>X

i

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

+
<latexit sha1_base64="Mz6HHsEO4HbbbJToueF69lUpxMs="></latexit>X

i

�
�i +��i

�
�✓>


@2gi
@✓@x

�
<latexit sha1_base64="YGFXEFKrlBpgZVx/pPNCgmxMD5w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqt564NiJWjzhOuB/RgRKhYBSt9HBN3F654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boJ9RjYJJPil1U8MTykZ0wDuWKhpx42ezUyfkxCp9EsbalkIyU39PZDQyZhwFtjOiODSL3lT8z+ukGF75mVBJilyx+aIwlQRjMv2b9IXmDOXYEsq0sLcSNqSaMrTplGwI3uLLy6R5VvUuqt79eaV2k8dRhCM4hlPw4BJqcAd1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx9SeI0r</latexit>

= 0

<latexit sha1_base64="F+xrQi1qUU+bXPkoD9KPWDNVOgg=">AAACHHicbVDLSgMxFM3UVx1fVZdugkVxVWZU1GWrG5ct2Ad0asmkt21oJjMkGbEM/RA3/oobF4q4cSH4N2bagtp6IHByzr3ce48fcaa043xZmYXFpeWV7Kq9tr6xuZXb3qmpMJYUqjTkoWz4RAFnAqqaaQ6NSAIJfA51f3CV+vU7kIqF4kYPI2gFpCdYl1GijdTOnXg+9JhI/IBoye5HdgUf4tKtp8MIe55dMj8H2x6Izk9JO5d3Cs4YeJ64U5JHU5TbuQ+vE9I4AKEpJ0o1XSfSrYRIzSiHke3FCiJCB6QHTUMFCUC1kvFxI3xglA7uhtI8ofFY/d2RkECpYeCbSrNgX816qfif14x196KVMBHFGgSdDOrGHOsQp0nhDpNANR8aQqhkZldM+0QSqk2eaQju7MnzpHZccM8KbuU0X7ycxpFFe2gfHSEXnaMiukZlVEUUPaAn9IJerUfr2Xqz3ielGWvas4v+wPr8Bhc/n30=</latexit>
Q A>

A 0

�<latexit sha1_base64="4Rvwr07/gApqXEx+otewouDs/Ow=">AAACInicbVDLSgMxFM3UV62vqks3wSK4KjMiPnZFXbisYB/QGUomc9uGZjJDkpGWod/ixl9x40JRV4IfY6atqK0HAodz7s299/gxZ0rb9oeVW1hcWl7JrxbW1jc2t4rbO3UVJZJCjUY8kk2fKOBMQE0zzaEZSyChz6Hh9y8zv3EHUrFI3OphDF5IuoJ1GCXaSO3iuetDl4nUD4mWbDAquFfANcED7Lrf3OXmv4AUXBDBT2G7WLLL9hh4njhTUkJTVNvFNzeIaBKC0JQTpVqOHWsvJVIzysFMThTEhPZJF1qGChKC8tLxiSN8YJQAdyJpntB4rP7uSEmo1DD0TaVZsKdmvUz8z2slunPmpUzEiQZBJ4M6Ccc6wlleOGASqOZDQwiVzOyKaY9IQrVJNQvBmT15ntSPys5J2bk5LlUupnHk0R7aR4fIQaeogq5RFdUQRffoET2jF+vBerJerfdJac6a9uyiP7A+vwCr1KO+</latexit>
�x
��

�
<latexit sha1_base64="waWOVHBdfyC8jz53eRgrH9yVlRo="></latexit>

Q =
@2f

@x2
+

X

i

�i
@2gi
@x2

<latexit sha1_base64="4PTQlF8gp6q19qKi3CwjpCgIoZM=">AAACC3icbZDLSsNAFIZPvNZ6i7p0M7QIrkoiom6EqhuXFewFmlAm00k7dHJhZiKWkL0bX8WNC0Xc+gLufBsnbUBt/WHg4z/nzMz5vZgzqSzry1hYXFpeWS2tldc3Nre2zZ3dlowSQWiTRDwSHQ9LyllIm4opTjuxoDjwOG17o6u83r6jQrIovFXjmLoBHoTMZwQrbfXMygU6R44vMEmdGAvFMEeD7Ifvs3LPrFo1ayI0D3YBVSjU6JmfTj8iSUBDRTiWsmtbsXLT/EbCaVZ2EkljTEZ4QLsaQxxQ6aaTXTJ0oJ0+8iOhT6jQxP09keJAynHg6c4Aq6GcreXmf7VuovwzN2VhnCgakulDfsKRilAeDOozQYniYw2YCKb/isgQ62CUji8PwZ5deR5aRzX7pGbfHFfrl0UcJdiHChyCDadQh2toQBMIPMATvMCr8Wg8G2/G+7R1wShm9uCPjI9v/E6aZg==</latexit>

A =
@g

@x

<latexit sha1_base64="0Eq8646ny07DmpZwqsk0gJbBCn4=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju6nfekKleSwfzDhBP6IDyUPOqLFS/bxXKrsVdwayTLyclCFHrVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42O3RCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQlv/IzLJDUo2XxRmApiYjL9mvS5QmbE2BLKFLe3EjakijJjsynaELzFl5dJ86LiXVW8+mW5epvHUYBjOIEz8OAaqnAPNWgAA4RneIU359F5cd6dj3nripPPHMEfOJ8/dQGMtg==</latexit>,

<latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>=

<latexit sha1_base64="akKnZEQQLKTLDNijujpdYXgaCzQ="></latexit>2

4
P

i �i
@2gi
@x@✓

@g
@✓

3

5 <latexit sha1_base64="R0N6+TtRJehiblMnWu07W2grQXM=">AAAB9HicbVBNS8NAEN34WetX1aOXxSJ4KomIeizqwWMF+wFNKJvtpF262cTdSaGU/g4vHhTx6o/x5r9x2+agrQ8GHu/NMDMvTKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmCTTHOo8kYluhcyAFArqKFBCK9XA4lBCMxzcTv3mELQRiXrEUQpBzHpKRIIztFLg34FERn3sA7JOqexW3BnoMvFyUiY5ap3Sl99NeBaDQi6ZMW3PTTEYM42CS5gU/cxAyviA9aBtqWIxmGA8O3pCT63SpVGibSmkM/X3xJjFxozi0HbGDPtm0ZuK/3ntDKPrYCxUmiEoPl8UZZJiQqcJ0K7QwFGOLGFcC3sr5X2mGUebU9GG4C2+vEwa5xXvsuI9XJSrN3kcBXJMTsgZ8cgVqZJ7UiN1wskTeSav5M0ZOi/Ou/Mxb11x8pkj8gfO5w9hf5Ha</latexit>

�✓

<latexit sha1_base64="PBY966hDOsEIvQ2gLkwz3z6K9rQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURUY9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1Fjp4czrlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsVTSCLWfzS6dkBOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCaz/jMkkNSjZfFKaCmJhM3yZ9rpAZMbaEMsXtrYQNqaLM2HBKNgRv8eVl0jyvepdV7/6iUrvJ4yjCERzDKXhwBTW4gzo0gEEIz/AKb87IeXHenY95a8HJZw7hD5zPH+XajPI=</latexit>�1

<latexit sha1_base64="akKnZEQQLKTLDNijujpdYXgaCzQ="></latexit>2

4
P

i �i
@2gi
@x@✓

@g
@✓

3

5 <latexit sha1_base64="R0N6+TtRJehiblMnWu07W2grQXM=">AAAB9HicbVBNS8NAEN34WetX1aOXxSJ4KomIeizqwWMF+wFNKJvtpF262cTdSaGU/g4vHhTx6o/x5r9x2+agrQ8GHu/NMDMvTKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmCTTHOo8kYluhcyAFArqKFBCK9XA4lBCMxzcTv3mELQRiXrEUQpBzHpKRIIztFLg34FERn3sA7JOqexW3BnoMvFyUiY5ap3Sl99NeBaDQi6ZMW3PTTEYM42CS5gU/cxAyviA9aBtqWIxmGA8O3pCT63SpVGibSmkM/X3xJjFxozi0HbGDPtm0ZuK/3ntDKPrYCxUmiEoPl8UZZJiQqcJ0K7QwFGOLGFcC3sr5X2mGUebU9GG4C2+vEwa5xXvsuI9XJSrN3kcBXJMTsgZ8cgVqZJ7UiN1wskTeSav5M0ZOi/Ou/Mxb11x8pkj8gfO5w9hf5Ha</latexit>

�✓

<latexit sha1_base64="YbX4druK2beJ+znzigmooxmxdvA="></latexit>"
Q-1 �Q-1A>�AQ-1A>�-1AQ-1 Q-1A>�AQ-1A>�-1

�
AQ-1A>�-1AQ-1 �

�
AQ-1A>�-1

#
<latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>=


