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Prequel
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ÒThe learning goes on only if the gradient is non-zero!!!Ó

¥ there are many saddle points and a few local minima 
¥ achieving zero gradient usually means that learning got 

stuck (and not that you achieved the global optimum) 
¥ we can avoid Òpremature zero gradientÓ by: 

¥ advanced gradient optimization method 
¥ suitable initialization 
¥ optimization-friendly network structure
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Outline 

¥ Stochastic Gradient Descent (SGD)  
¥ what happens to gradients during learning 
¥ layers: 

¥ activation function (i.e. non-linearities) 
¥ batch normalization layer 
¥ max-pooling layer 
¥ loss-layers 

¥ summary of the learning procedure 
¥ train, test, val data,  
¥ hyper-parameters,  
¥ regularizations
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¥ Let us denote whole network including loss layer as

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit>

<latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit>

<latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

x
<latexit sha1_base64="FCyld/ZoKiWWp7pCy2AGTMh7CpI="></latexit><latexit sha1_base64="FCyld/ZoKiWWp7pCy2AGTMh7CpI="></latexit><latexit sha1_base64="FCyld/ZoKiWWp7pCy2AGTMh7CpI="></latexit><latexit sha1_base64="FCyld/ZoKiWWp7pCy2AGTMh7CpI="></latexit> w1

<latexit sha1_base64="jPHsixyjKKhzzWkTw1BhFBgsgoU="></latexit><latexit sha1_base64="jPHsixyjKKhzzWkTw1BhFBgsgoU="></latexit><latexit sha1_base64="jPHsixyjKKhzzWkTw1BhFBgsgoU="></latexit><latexit sha1_base64="jPHsixyjKKhzzWkTw1BhFBgsgoU="></latexit>

conv(x, w1)
<latexit sha1_base64="YASDL9OmcmuGOyayDZd+ntOwL6E="></latexit><latexit sha1_base64="YASDL9OmcmuGOyayDZd+ntOwL6E="></latexit><latexit sha1_base64="YASDL9OmcmuGOyayDZd+ntOwL6E="></latexit><latexit sha1_base64="YASDL9OmcmuGOyayDZd+ntOwL6E="></latexit>

y1
<latexit sha1_base64="dU1FX1L9yBopedNSpAUrQm6ruag="></latexit><latexit sha1_base64="dU1FX1L9yBopedNSpAUrQm6ruag="></latexit><latexit sha1_base64="dU1FX1L9yBopedNSpAUrQm6ruag="></latexit><latexit sha1_base64="dU1FX1L9yBopedNSpAUrQm6ruag="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

w2
<latexit sha1_base64="zGcbDCKsYcbf3ftIEIURJuz84Yo="></latexit><latexit sha1_base64="zGcbDCKsYcbf3ftIEIURJuz84Yo="></latexit><latexit sha1_base64="zGcbDCKsYcbf3ftIEIURJuz84Yo="></latexit><latexit sha1_base64="zGcbDCKsYcbf3ftIEIURJuz84Yo="></latexit>

conv(x, w2)
<latexit sha1_base64="3yaYXlf1CyukV8tkYBVhcP4IyZc="></latexit><latexit sha1_base64="3yaYXlf1CyukV8tkYBVhcP4IyZc="></latexit><latexit sha1_base64="3yaYXlf1CyukV8tkYBVhcP4IyZc="></latexit><latexit sha1_base64="3yaYXlf1CyukV8tkYBVhcP4IyZc="></latexit>

y2
<latexit sha1_base64="53VtBhVDfYk0AS80I97WYeoUn5E="></latexit><latexit sha1_base64="53VtBhVDfYk0AS80I97WYeoUn5E="></latexit><latexit sha1_base64="53VtBhVDfYk0AS80I97WYeoUn5E="></latexit><latexit sha1_base64="53VtBhVDfYk0AS80I97WYeoUn5E="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

y3
<latexit sha1_base64="4GZa2VK7J2qsTD+KJJVk3C+Ntn4="></latexit><latexit sha1_base64="4GZa2VK7J2qsTD+KJJVk3C+Ntn4="></latexit><latexit sha1_base64="4GZa2VK7J2qsTD+KJJVk3C+Ntn4="></latexit><latexit sha1_base64="4GZa2VK7J2qsTD+KJJVk3C+Ntn4="></latexit>

w3
<latexit sha1_base64="930uo119V0pb2wGFoaZMUUjgIpU="></latexit><latexit sha1_base64="930uo119V0pb2wGFoaZMUUjgIpU="></latexit><latexit sha1_base64="930uo119V0pb2wGFoaZMUUjgIpU="></latexit><latexit sha1_base64="930uo119V0pb2wGFoaZMUUjgIpU="></latexit>

conv(x ,w3)
<latexit sha1_base64="g+HHi6d+baREyZJAG21bd6ac+M4="></latexit><latexit sha1_base64="g+HHi6d+baREyZJAG21bd6ac+M4="></latexit><latexit sha1_base64="g+HHi6d+baREyZJAG21bd6ac+M4="></latexit><latexit sha1_base64="g+HHi6d+baREyZJAG21bd6ac+M4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

y
<latexit sha1_base64="BZYD9+OVPTVoRS8xV3VN5XmKEOU="></latexit><latexit sha1_base64="BZYD9+OVPTVoRS8xV3VN5XmKEOU="></latexit><latexit sha1_base64="BZYD9+OVPTVoRS8xV3VN5XmKEOU="></latexit><latexit sha1_base64="BZYD9+OVPTVoRS8xV3VN5XmKEOU="></latexit>

�(y )
<latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

conv(z, v4 )
<latexit sha1_base64="lFeJkxeQ7AjLO0ecaQE9U/Ljccw="></latexit><latexit sha1_base64="lFeJkxeQ7AjLO0ecaQE9U/Ljccw="></latexit><latexit sha1_base64="lFeJkxeQ7AjLO0ecaQE9U/Ljccw="></latexit><latexit sha1_base64="lFeJkxeQ7AjLO0ecaQE9U/Ljccw="></latexit>

conv(z, v1)
<latexit sha1_base64="yZu7iVmvOSNSknQqzXa++3EMKpc="></latexit><latexit sha1_base64="yZu7iVmvOSNSknQqzXa++3EMKpc="></latexit><latexit sha1_base64="yZu7iVmvOSNSknQqzXa++3EMKpc="></latexit><latexit sha1_base64="yZu7iVmvOSNSknQqzXa++3EMKpc="></latexit>

conv(z,v2)
<latexit sha1_base64="vqjXT0m+uo0YEl4iQe+wpZI9FJ8="></latexit><latexit sha1_base64="vqjXT0m+uo0YEl4iQe+wpZI9FJ8="></latexit><latexit sha1_base64="vqjXT0m+uo0YEl4iQe+wpZI9FJ8="></latexit><latexit sha1_base64="vqjXT0m+uo0YEl4iQe+wpZI9FJ8="></latexit>

conv(z, v3)
<latexit sha1_base64="qo7IcPGo8l2FgDz7DG/OvdKwgFQ="></latexit><latexit sha1_base64="qo7IcPGo8l2FgDz7DG/OvdKwgFQ="></latexit><latexit sha1_base64="qo7IcPGo8l2FgDz7DG/OvdKwgFQ="></latexit><latexit sha1_base64="qo7IcPGo8l2FgDz7DG/OvdKwgFQ="></latexit>

z
<latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit><latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit><latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit><latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit>

conv1 sigm conv2 loss

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

Learning as gradient minimization 

f (x ; w)
<latexit sha1_base64="FFpS0FFWw1sKw5HYG3bSIFh5cJE="></latexit><latexit sha1_base64="FFpS0FFWw1sKw5HYG3bSIFh5cJE="></latexit><latexit sha1_base64="FFpS0FFWw1sKw5HYG3bSIFh5cJE="></latexit><latexit sha1_base64="FFpS0FFWw1sKw5HYG3bSIFh5cJE="></latexit>

L
<latexit sha1_base64="bC8mu5Cju9JLFVNjaNAjaEfBX3w="></latexit><latexit sha1_base64="bC8mu5Cju9JLFVNjaNAjaEfBX3w="></latexit><latexit sha1_base64="bC8mu5Cju9JLFVNjaNAjaEfBX3w="></latexit><latexit sha1_base64="bC8mu5Cju9JLFVNjaNAjaEfBX3w="></latexit>

4
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Learning as gradient minimization 
1. Initialize weights       and 
2. Plug        to input and estimate                     by backprop  

3. Estimate gradient over whole training set  
 
 

4. Update weights

w0
<latexit sha1_base64="3JgGESJjkcxVyQMafKdUYSjmDF0="></latexit><latexit sha1_base64="3JgGESJjkcxVyQMafKdUYSjmDF0="></latexit><latexit sha1_base64="3JgGESJjkcxVyQMafKdUYSjmDF0="></latexit><latexit sha1_base64="3JgGESJjkcxVyQMafKdUYSjmDF0="></latexit>

t = 0
<latexit sha1_base64="n2ZjgRLB8NAQWpw3N73F8nOv0b4="></latexit><latexit sha1_base64="n2ZjgRLB8NAQWpw3N73F8nOv0b4="></latexit><latexit sha1_base64="n2ZjgRLB8NAQWpw3N73F8nOv0b4="></latexit><latexit sha1_base64="n2ZjgRLB8NAQWpw3N73F8nOv0b4="></latexit>

xi
<latexit sha1_base64="78KPIlWA0BCnh10XSwLcr74IepI="></latexit><latexit sha1_base64="78KPIlWA0BCnh10XSwLcr74IepI="></latexit><latexit sha1_base64="78KPIlWA0BCnh10XSwLcr74IepI="></latexit><latexit sha1_base64="78KPIlWA0BCnh10XSwLcr74IepI="></latexit>
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<latexit sha1_base64="fZlw6mhPXlEd04XzbWJMAG5OJo0="></latexit><latexit sha1_base64="fZlw6mhPXlEd04XzbWJMAG5OJo0="></latexit><latexit sha1_base64="fZlw6mhPXlEd04XzbWJMAG5OJo0="></latexit><latexit sha1_base64="fZlw6mhPXlEd04XzbWJMAG5OJo0="></latexit>
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<latexit sha1_base64="9ULtOk+m5KoVXydu90Tm9PRPrcs="></latexit><latexit sha1_base64="9ULtOk+m5KoVXydu90Tm9PRPrcs="></latexit><latexit sha1_base64="9ULtOk+m5KoVXydu90Tm9PRPrcs="></latexit><latexit sha1_base64="9ULtOk+m5KoVXydu90Tm9PRPrcs="></latexit>
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<latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit>
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Learning as gradient minimization 
1. Initialize weights       and 
2. Plug        to input and estimate                     by backprop  

3. Estimate gradient over whole training set  
 
 

4. Update weights

w0
<latexit sha1_base64="3JgGESJjkcxVyQMafKdUYSjmDF0="></latexit><latexit sha1_base64="3JgGESJjkcxVyQMafKdUYSjmDF0="></latexit><latexit sha1_base64="3JgGESJjkcxVyQMafKdUYSjmDF0="></latexit><latexit sha1_base64="3JgGESJjkcxVyQMafKdUYSjmDF0="></latexit>

t = 0
<latexit sha1_base64="n2ZjgRLB8NAQWpw3N73F8nOv0b4="></latexit><latexit sha1_base64="n2ZjgRLB8NAQWpw3N73F8nOv0b4="></latexit><latexit sha1_base64="n2ZjgRLB8NAQWpw3N73F8nOv0b4="></latexit><latexit sha1_base64="n2ZjgRLB8NAQWpw3N73F8nOv0b4="></latexit>

¥ Whole training set does not Þt into memory => instead 
estimate stochastic gradient over minibatch

xi
<latexit sha1_base64="78KPIlWA0BCnh10XSwLcr74IepI="></latexit><latexit sha1_base64="78KPIlWA0BCnh10XSwLcr74IepI="></latexit><latexit sha1_base64="78KPIlWA0BCnh10XSwLcr74IepI="></latexit><latexit sha1_base64="78KPIlWA0BCnh10XSwLcr74IepI="></latexit>
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<latexit sha1_base64="fZlw6mhPXlEd04XzbWJMAG5OJo0="></latexit><latexit sha1_base64="fZlw6mhPXlEd04XzbWJMAG5OJo0="></latexit><latexit sha1_base64="fZlw6mhPXlEd04XzbWJMAG5OJo0="></latexit><latexit sha1_base64="fZlw6mhPXlEd04XzbWJMAG5OJo0="></latexit>
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<latexit sha1_base64="9ULtOk+m5KoVXydu90Tm9PRPrcs="></latexit><latexit sha1_base64="9ULtOk+m5KoVXydu90Tm9PRPrcs="></latexit><latexit sha1_base64="9ULtOk+m5KoVXydu90Tm9PRPrcs="></latexit><latexit sha1_base64="9ULtOk+m5KoVXydu90Tm9PRPrcs="></latexit>
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<latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit>
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Learning as gradient minimization 
1. Initialize weights       and 
2. Plug        to input and estimate                     by backprop  

3. Estimate gradient over random mini-batch 
 
 

4. Update weights

w0
<latexit sha1_base64="3JgGESJjkcxVyQMafKdUYSjmDF0="></latexit><latexit sha1_base64="3JgGESJjkcxVyQMafKdUYSjmDF0="></latexit><latexit sha1_base64="3JgGESJjkcxVyQMafKdUYSjmDF0="></latexit><latexit sha1_base64="3JgGESJjkcxVyQMafKdUYSjmDF0="></latexit>

t = 0
<latexit sha1_base64="n2ZjgRLB8NAQWpw3N73F8nOv0b4="></latexit><latexit sha1_base64="n2ZjgRLB8NAQWpw3N73F8nOv0b4="></latexit><latexit sha1_base64="n2ZjgRLB8NAQWpw3N73F8nOv0b4="></latexit><latexit sha1_base64="n2ZjgRLB8NAQWpw3N73F8nOv0b4="></latexit>

xi
<latexit sha1_base64="78KPIlWA0BCnh10XSwLcr74IepI="></latexit><latexit sha1_base64="78KPIlWA0BCnh10XSwLcr74IepI="></latexit><latexit sha1_base64="78KPIlWA0BCnh10XSwLcr74IepI="></latexit><latexit sha1_base64="78KPIlWA0BCnh10XSwLcr74IepI="></latexit>

@f(x i ;w )

@w

!
!
!
!
w =w t

<latexit sha1_base64="fZlw6mhPXlEd04XzbWJMAG5OJo0="></latexit><latexit sha1_base64="fZlw6mhPXlEd04XzbWJMAG5OJo0="></latexit><latexit sha1_base64="fZlw6mhPXlEd04XzbWJMAG5OJo0="></latexit><latexit sha1_base64="fZlw6mhPXlEd04XzbWJMAG5OJo0="></latexit>
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<latexit sha1_base64="heVoKKDS5G3iuSlJKSvZqSQUzfw="></latexit><latexit sha1_base64="heVoKKDS5G3iuSlJKSvZqSQUzfw="></latexit><latexit sha1_base64="heVoKKDS5G3iuSlJKSvZqSQUzfw="></latexit><latexit sha1_base64="heVoKKDS5G3iuSlJKSvZqSQUzfw="></latexit>
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<latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit>
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Stochastic Gradient Descent (SGD) drawbacks

f (w)
<latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit>

w0
<latexit sha1_base64="GaQkdwXloOoRAWwbUSqvY6erm1U="></latexit><latexit sha1_base64="GaQkdwXloOoRAWwbUSqvY6erm1U="></latexit><latexit sha1_base64="GaQkdwXloOoRAWwbUSqvY6erm1U="></latexit><latexit sha1_base64="GaQkdwXloOoRAWwbUSqvY6erm1U="></latexit>

w
<latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit>
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<latexit sha1_base64="hcDqMn4rcoG8wI+TDsYIMI/wWG8="></latexit><latexit sha1_base64="hcDqMn4rcoG8wI+TDsYIMI/wWG8="></latexit><latexit sha1_base64="hcDqMn4rcoG8wI+TDsYIMI/wWG8="></latexit><latexit sha1_base64="hcDqMn4rcoG8wI+TDsYIMI/wWG8="></latexit>
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<latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit>
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Stochastic Gradient Descent (SGD) drawbacks

f (w)
<latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit>

w0
<latexit sha1_base64="GaQkdwXloOoRAWwbUSqvY6erm1U="></latexit><latexit sha1_base64="GaQkdwXloOoRAWwbUSqvY6erm1U="></latexit><latexit sha1_base64="GaQkdwXloOoRAWwbUSqvY6erm1U="></latexit><latexit sha1_base64="GaQkdwXloOoRAWwbUSqvY6erm1U="></latexit>

w
<latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit>
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����
w =w t

<latexit sha1_base64="hcDqMn4rcoG8wI+TDsYIMI/wWG8="></latexit><latexit sha1_base64="hcDqMn4rcoG8wI+TDsYIMI/wWG8="></latexit><latexit sha1_base64="hcDqMn4rcoG8wI+TDsYIMI/wWG8="></latexit><latexit sha1_base64="hcDqMn4rcoG8wI+TDsYIMI/wWG8="></latexit>
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<latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit>
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SGD drawbacks

f (w)
<latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit>

w1
<latexit sha1_base64="s8jHP78bpykPVjCIp8bkFeUY46g="></latexit><latexit sha1_base64="s8jHP78bpykPVjCIp8bkFeUY46g="></latexit><latexit sha1_base64="s8jHP78bpykPVjCIp8bkFeUY46g="></latexit><latexit sha1_base64="s8jHP78bpykPVjCIp8bkFeUY46g="></latexit> w

<latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit>
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<latexit sha1_base64="hcDqMn4rcoG8wI+TDsYIMI/wWG8="></latexit><latexit sha1_base64="hcDqMn4rcoG8wI+TDsYIMI/wWG8="></latexit><latexit sha1_base64="hcDqMn4rcoG8wI+TDsYIMI/wWG8="></latexit><latexit sha1_base64="hcDqMn4rcoG8wI+TDsYIMI/wWG8="></latexit>

w0
<latexit sha1_base64="GaQkdwXloOoRAWwbUSqvY6erm1U="></latexit><latexit sha1_base64="GaQkdwXloOoRAWwbUSqvY6erm1U="></latexit><latexit sha1_base64="GaQkdwXloOoRAWwbUSqvY6erm1U="></latexit><latexit sha1_base64="GaQkdwXloOoRAWwbUSqvY6erm1U="></latexit>
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<latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit>
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SGD drawbacks

f (w)
<latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit>

¥ Easily get stuck in local minima or saddle points 
¥ There are much more saddle points than minima

w
<latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit>
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<latexit sha1_base64="hcDqMn4rcoG8wI+TDsYIMI/wWG8="></latexit><latexit sha1_base64="hcDqMn4rcoG8wI+TDsYIMI/wWG8="></latexit><latexit sha1_base64="hcDqMn4rcoG8wI+TDsYIMI/wWG8="></latexit><latexit sha1_base64="hcDqMn4rcoG8wI+TDsYIMI/wWG8="></latexit>

w0
<latexit sha1_base64="GaQkdwXloOoRAWwbUSqvY6erm1U="></latexit><latexit sha1_base64="GaQkdwXloOoRAWwbUSqvY6erm1U="></latexit><latexit sha1_base64="GaQkdwXloOoRAWwbUSqvY6erm1U="></latexit><latexit sha1_base64="GaQkdwXloOoRAWwbUSqvY6erm1U="></latexit>

w1
<latexit sha1_base64="s8jHP78bpykPVjCIp8bkFeUY46g="></latexit><latexit sha1_base64="s8jHP78bpykPVjCIp8bkFeUY46g="></latexit><latexit sha1_base64="s8jHP78bpykPVjCIp8bkFeUY46g="></latexit><latexit sha1_base64="s8jHP78bpykPVjCIp8bkFeUY46g="></latexit>

11

w t +1 = wt � ↵
@f ! (w )

@w

!
!
!
!
w= wt

<latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit>
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SGD drawbacks

f (w)
<latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit>

¥ Easily get stuck in local minima or saddle points 
¥ There are much more saddle points than minima

w
<latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit>
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<latexit sha1_base64="hcDqMn4rcoG8wI+TDsYIMI/wWG8="></latexit><latexit sha1_base64="hcDqMn4rcoG8wI+TDsYIMI/wWG8="></latexit><latexit sha1_base64="hcDqMn4rcoG8wI+TDsYIMI/wWG8="></latexit><latexit sha1_base64="hcDqMn4rcoG8wI+TDsYIMI/wWG8="></latexit>

w0
<latexit sha1_base64="GaQkdwXloOoRAWwbUSqvY6erm1U="></latexit><latexit sha1_base64="GaQkdwXloOoRAWwbUSqvY6erm1U="></latexit><latexit sha1_base64="GaQkdwXloOoRAWwbUSqvY6erm1U="></latexit><latexit sha1_base64="GaQkdwXloOoRAWwbUSqvY6erm1U="></latexit>

w1
<latexit sha1_base64="s8jHP78bpykPVjCIp8bkFeUY46g="></latexit><latexit sha1_base64="s8jHP78bpykPVjCIp8bkFeUY46g="></latexit><latexit sha1_base64="s8jHP78bpykPVjCIp8bkFeUY46g="></latexit><latexit sha1_base64="s8jHP78bpykPVjCIp8bkFeUY46g="></latexit>
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<latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit>
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SGD drawbacks

f (w)
<latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit>

w2
<latexit sha1_base64="HRPTFNusQyO8CB95YkGQAIRC27Y="></latexit><latexit sha1_base64="HRPTFNusQyO8CB95YkGQAIRC27Y="></latexit><latexit sha1_base64="HRPTFNusQyO8CB95YkGQAIRC27Y="></latexit><latexit sha1_base64="HRPTFNusQyO8CB95YkGQAIRC27Y="></latexit>

¥ Easily get stuck in local minima or saddle points 
¥ There are much more saddle points than minima

w
<latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit>
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! w

����
w =w t

<latexit sha1_base64="hcDqMn4rcoG8wI+TDsYIMI/wWG8="></latexit><latexit sha1_base64="hcDqMn4rcoG8wI+TDsYIMI/wWG8="></latexit><latexit sha1_base64="hcDqMn4rcoG8wI+TDsYIMI/wWG8="></latexit><latexit sha1_base64="hcDqMn4rcoG8wI+TDsYIMI/wWG8="></latexit>

13

w t +1 = wt � ↵
@f ! (w )

@w

!
!
!
!
w= wt

<latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit>



Czech Technical University in Prague
Faculty of Electrical Engineering, Department of Cybernetics

SGD drawbacks

f (w)
<latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit>

w2
<latexit sha1_base64="HRPTFNusQyO8CB95YkGQAIRC27Y="></latexit><latexit sha1_base64="HRPTFNusQyO8CB95YkGQAIRC27Y="></latexit><latexit sha1_base64="HRPTFNusQyO8CB95YkGQAIRC27Y="></latexit><latexit sha1_base64="HRPTFNusQyO8CB95YkGQAIRC27Y="></latexit>

¥ Easily get stuck in local minima or saddle points 
¥ There are much more saddle points than minima

w
<latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit>

!
! f (w)

! w

����
w =w t

<latexit sha1_base64="hcDqMn4rcoG8wI+TDsYIMI/wWG8="></latexit><latexit sha1_base64="hcDqMn4rcoG8wI+TDsYIMI/wWG8="></latexit><latexit sha1_base64="hcDqMn4rcoG8wI+TDsYIMI/wWG8="></latexit><latexit sha1_base64="hcDqMn4rcoG8wI+TDsYIMI/wWG8="></latexit>

⇡ 0
<latexit sha1_base64="Tb9FDMEfL8xqqC2lfTM7MJuO9O0="></latexit><latexit sha1_base64="Tb9FDMEfL8xqqC2lfTM7MJuO9O0="></latexit><latexit sha1_base64="Tb9FDMEfL8xqqC2lfTM7MJuO9O0="></latexit><latexit sha1_base64="Tb9FDMEfL8xqqC2lfTM7MJuO9O0="></latexit>

14

w t +1 = wt � ↵
@f ! (w )

@w

!
!
!
!
w= wt

<latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit>



Czech Technical University in Prague
Faculty of Electrical Engineering, Department of Cybernetics

SGD + momentum

f (w)
<latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit>

w
<latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit>

¥ Build velocity    as running average of gradients 
¥ Rolling ball with velocity      and friction coeff ! = 0.95

<latexit sha1_base64="l9HFqakHuVM4/BQchbWWttVsuPU="></latexit><latexit sha1_base64="l9HFqakHuVM4/BQchbWWttVsuPU="></latexit><latexit sha1_base64="l9HFqakHuVM4/BQchbWWttVsuPU="></latexit><latexit sha1_base64="l9HFqakHuVM4/BQchbWWttVsuPU="></latexit>

v
<latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit>

v
<latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit>

w1
<latexit sha1_base64="s8jHP78bpykPVjCIp8bkFeUY46g="></latexit><latexit sha1_base64="s8jHP78bpykPVjCIp8bkFeUY46g="></latexit><latexit sha1_base64="s8jHP78bpykPVjCIp8bkFeUY46g="></latexit><latexit sha1_base64="s8jHP78bpykPVjCIp8bkFeUY46g="></latexit>

v =???
<latexit sha1_base64="MhX1rYG5u0V6pifs+GFhQkR2DmM="></latexit><latexit sha1_base64="MhX1rYG5u0V6pifs+GFhQkR2DmM="></latexit><latexit sha1_base64="MhX1rYG5u0V6pifs+GFhQkR2DmM="></latexit><latexit sha1_base64="MhX1rYG5u0V6pifs+GFhQkR2DmM="></latexit>

w0
<latexit sha1_base64="GaQkdwXloOoRAWwbUSqvY6erm1U="></latexit><latexit sha1_base64="GaQkdwXloOoRAWwbUSqvY6erm1U="></latexit><latexit sha1_base64="GaQkdwXloOoRAWwbUSqvY6erm1U="></latexit><latexit sha1_base64="GaQkdwXloOoRAWwbUSqvY6erm1U="></latexit>

wt+1 = wt + vt
<latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit><latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit><latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit><latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit>
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vt +1 = ⇢vt ! ↵
@f >(w)

@w

!
!
!
!
w= wt

<latexit sha1_base64="dOtJEoUQynYx9BSbiUYyxb1Wi74="></latexit><latexit sha1_base64="dOtJEoUQynYx9BSbiUYyxb1Wi74="></latexit><latexit sha1_base64="dOtJEoUQynYx9BSbiUYyxb1Wi74="></latexit><latexit sha1_base64="dOtJEoUQynYx9BSbiUYyxb1Wi74="></latexit>



Czech Technical University in Prague
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SGD + momentum

f (w)
<latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit>

w
<latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit>

w2
<latexit sha1_base64="HRPTFNusQyO8CB95YkGQAIRC27Y="></latexit><latexit sha1_base64="HRPTFNusQyO8CB95YkGQAIRC27Y="></latexit><latexit sha1_base64="HRPTFNusQyO8CB95YkGQAIRC27Y="></latexit><latexit sha1_base64="HRPTFNusQyO8CB95YkGQAIRC27Y="></latexit>

¥ Build velocity    as running average of gradients 
¥ Rolling ball with velocity      and friction coeff ! = 0.95

<latexit sha1_base64="l9HFqakHuVM4/BQchbWWttVsuPU="></latexit><latexit sha1_base64="l9HFqakHuVM4/BQchbWWttVsuPU="></latexit><latexit sha1_base64="l9HFqakHuVM4/BQchbWWttVsuPU="></latexit><latexit sha1_base64="l9HFqakHuVM4/BQchbWWttVsuPU="></latexit>

v
<latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit>

v
<latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit>

Overcome low  
gradient regions

v >> 0
<latexit sha1_base64="PFm+G3OUzDcMMFNppcLRBr3BWrM="></latexit><latexit sha1_base64="PFm+G3OUzDcMMFNppcLRBr3BWrM="></latexit><latexit sha1_base64="PFm+G3OUzDcMMFNppcLRBr3BWrM="></latexit><latexit sha1_base64="PFm+G3OUzDcMMFNppcLRBr3BWrM="></latexit>

w1
<latexit sha1_base64="s8jHP78bpykPVjCIp8bkFeUY46g="></latexit><latexit sha1_base64="s8jHP78bpykPVjCIp8bkFeUY46g="></latexit><latexit sha1_base64="s8jHP78bpykPVjCIp8bkFeUY46g="></latexit><latexit sha1_base64="s8jHP78bpykPVjCIp8bkFeUY46g="></latexit>

wt+1 = wt + vt
<latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit><latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit><latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit><latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit>
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vt +1 = ⇢vt ! ↵
@f >(w)

@w

!
!
!
!
w= wt

<latexit sha1_base64="dOtJEoUQynYx9BSbiUYyxb1Wi74="></latexit><latexit sha1_base64="dOtJEoUQynYx9BSbiUYyxb1Wi74="></latexit><latexit sha1_base64="dOtJEoUQynYx9BSbiUYyxb1Wi74="></latexit><latexit sha1_base64="dOtJEoUQynYx9BSbiUYyxb1Wi74="></latexit>
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SGD + momentum

f (w)
<latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit>

w
<latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit>

¥ Build velocity    as running average of gradients 
¥ Rolling ball with velocity      and friction coeff ! = 0.95

<latexit sha1_base64="l9HFqakHuVM4/BQchbWWttVsuPU="></latexit><latexit sha1_base64="l9HFqakHuVM4/BQchbWWttVsuPU="></latexit><latexit sha1_base64="l9HFqakHuVM4/BQchbWWttVsuPU="></latexit><latexit sha1_base64="l9HFqakHuVM4/BQchbWWttVsuPU="></latexit>

v
<latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit>

v
<latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit>

w3
<latexit sha1_base64="9jwTEmD3gvg2p11r9SGWaD9E9eo="></latexit><latexit sha1_base64="9jwTEmD3gvg2p11r9SGWaD9E9eo="></latexit><latexit sha1_base64="9jwTEmD3gvg2p11r9SGWaD9E9eo="></latexit><latexit sha1_base64="9jwTEmD3gvg2p11r9SGWaD9E9eo="></latexit>

Reach minimum  

wt+1 = wt + vt
<latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit><latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit><latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit><latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit>

17

vt +1 = ⇢vt ! ↵
@f >(w)

@w

!
!
!
!
w= wt

<latexit sha1_base64="dOtJEoUQynYx9BSbiUYyxb1Wi74="></latexit><latexit sha1_base64="dOtJEoUQynYx9BSbiUYyxb1Wi74="></latexit><latexit sha1_base64="dOtJEoUQynYx9BSbiUYyxb1Wi74="></latexit><latexit sha1_base64="dOtJEoUQynYx9BSbiUYyxb1Wi74="></latexit>



Czech Technical University in Prague
Faculty of Electrical Engineering, Department of Cybernetics

SGD + momentum

f (w)
<latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit>

w
<latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit>

¥ Build velocity    as running average of gradients 
¥ Rolling ball with velocity      and friction coeff ! = 0.95

<latexit sha1_base64="l9HFqakHuVM4/BQchbWWttVsuPU="></latexit><latexit sha1_base64="l9HFqakHuVM4/BQchbWWttVsuPU="></latexit><latexit sha1_base64="l9HFqakHuVM4/BQchbWWttVsuPU="></latexit><latexit sha1_base64="l9HFqakHuVM4/BQchbWWttVsuPU="></latexit>

v
<latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit>

v
<latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit>

Reach minimum  
 but overshoots

w4
<latexit sha1_base64="xtmSx0mAhszrcdTQhKAsGfkt2h8="></latexit><latexit sha1_base64="xtmSx0mAhszrcdTQhKAsGfkt2h8="></latexit><latexit sha1_base64="xtmSx0mAhszrcdTQhKAsGfkt2h8="></latexit><latexit sha1_base64="xtmSx0mAhszrcdTQhKAsGfkt2h8="></latexit>

v > 0
<latexit sha1_base64="PjIYWP+0nHcZ+GgTIGxBAUjtcwU="></latexit><latexit sha1_base64="PjIYWP+0nHcZ+GgTIGxBAUjtcwU="></latexit><latexit sha1_base64="PjIYWP+0nHcZ+GgTIGxBAUjtcwU="></latexit><latexit sha1_base64="PjIYWP+0nHcZ+GgTIGxBAUjtcwU="></latexit>

w3
<latexit sha1_base64="9jwTEmD3gvg2p11r9SGWaD9E9eo="></latexit><latexit sha1_base64="9jwTEmD3gvg2p11r9SGWaD9E9eo="></latexit><latexit sha1_base64="9jwTEmD3gvg2p11r9SGWaD9E9eo="></latexit><latexit sha1_base64="9jwTEmD3gvg2p11r9SGWaD9E9eo="></latexit>

wt+1 = wt + vt
<latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit><latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit><latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit><latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit>

18

vt +1 = ⇢vt ! ↵
@f >(w)

@w

!
!
!
!
w= wt

<latexit sha1_base64="dOtJEoUQynYx9BSbiUYyxb1Wi74="></latexit><latexit sha1_base64="dOtJEoUQynYx9BSbiUYyxb1Wi74="></latexit><latexit sha1_base64="dOtJEoUQynYx9BSbiUYyxb1Wi74="></latexit><latexit sha1_base64="dOtJEoUQynYx9BSbiUYyxb1Wi74="></latexit>



Czech Technical University in Prague
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SGD + momentum

f (w)
<latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit>

w
<latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit>

¥ Build velocity    as running average of gradients 
¥ Rolling ball with velocity      and friction coeff ! = 0.95

<latexit sha1_base64="l9HFqakHuVM4/BQchbWWttVsuPU="></latexit><latexit sha1_base64="l9HFqakHuVM4/BQchbWWttVsuPU="></latexit><latexit sha1_base64="l9HFqakHuVM4/BQchbWWttVsuPU="></latexit><latexit sha1_base64="l9HFqakHuVM4/BQchbWWttVsuPU="></latexit>

v
<latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit>

v
<latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit>

Reach minimum  
 but overshoots

v = 0
<latexit sha1_base64="BE+uTe8+OrmSKcEWBrJDi3ie0wE="></latexit><latexit sha1_base64="BE+uTe8+OrmSKcEWBrJDi3ie0wE="></latexit><latexit sha1_base64="BE+uTe8+OrmSKcEWBrJDi3ie0wE="></latexit><latexit sha1_base64="BE+uTe8+OrmSKcEWBrJDi3ie0wE="></latexit>

w5
<latexit sha1_base64="NYFzQa+SQZKVQcb3IUtm7d74hBs="></latexit><latexit sha1_base64="NYFzQa+SQZKVQcb3IUtm7d74hBs="></latexit><latexit sha1_base64="NYFzQa+SQZKVQcb3IUtm7d74hBs="></latexit><latexit sha1_base64="NYFzQa+SQZKVQcb3IUtm7d74hBs="></latexit>

wt+1 = wt + vt
<latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit><latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit><latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit><latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit>
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vt +1 = ⇢vt ! ↵
@f >(w)

@w

!
!
!
!
w= wt

<latexit sha1_base64="dOtJEoUQynYx9BSbiUYyxb1Wi74="></latexit><latexit sha1_base64="dOtJEoUQynYx9BSbiUYyxb1Wi74="></latexit><latexit sha1_base64="dOtJEoUQynYx9BSbiUYyxb1Wi74="></latexit><latexit sha1_base64="dOtJEoUQynYx9BSbiUYyxb1Wi74="></latexit>



Czech Technical University in Prague
Faculty of Electrical Engineering, Department of Cybernetics

SGD + momentum

f (w)
<latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit>

w
<latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit>

¥ Build velocity    as running average of gradients 
¥ Rolling ball with velocity      and friction coeff ! = 0.95

<latexit sha1_base64="l9HFqakHuVM4/BQchbWWttVsuPU="></latexit><latexit sha1_base64="l9HFqakHuVM4/BQchbWWttVsuPU="></latexit><latexit sha1_base64="l9HFqakHuVM4/BQchbWWttVsuPU="></latexit><latexit sha1_base64="l9HFqakHuVM4/BQchbWWttVsuPU="></latexit>

v
<latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit>

v
<latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit>

Reach minimum  
 but overshoots

w5
<latexit sha1_base64="NYFzQa+SQZKVQcb3IUtm7d74hBs="></latexit><latexit sha1_base64="NYFzQa+SQZKVQcb3IUtm7d74hBs="></latexit><latexit sha1_base64="NYFzQa+SQZKVQcb3IUtm7d74hBs="></latexit><latexit sha1_base64="NYFzQa+SQZKVQcb3IUtm7d74hBs="></latexit>

w6
<latexit sha1_base64="2gcfkgs3Xzn5Eg0RTtfgJKZWIfA="></latexit><latexit sha1_base64="2gcfkgs3Xzn5Eg0RTtfgJKZWIfA="></latexit><latexit sha1_base64="2gcfkgs3Xzn5Eg0RTtfgJKZWIfA="></latexit><latexit sha1_base64="2gcfkgs3Xzn5Eg0RTtfgJKZWIfA="></latexit>

v < 0
<latexit sha1_base64="KooEk2W0gPiUV/cgM73JTvWz5W4="></latexit><latexit sha1_base64="KooEk2W0gPiUV/cgM73JTvWz5W4="></latexit><latexit sha1_base64="KooEk2W0gPiUV/cgM73JTvWz5W4="></latexit><latexit sha1_base64="KooEk2W0gPiUV/cgM73JTvWz5W4="></latexit>

wt+1 = wt + vt
<latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit><latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit><latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit><latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit>
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vt +1 = ⇢vt ! ↵
@f >(w)

@w

!
!
!
!
w= wt

<latexit sha1_base64="dOtJEoUQynYx9BSbiUYyxb1Wi74="></latexit><latexit sha1_base64="dOtJEoUQynYx9BSbiUYyxb1Wi74="></latexit><latexit sha1_base64="dOtJEoUQynYx9BSbiUYyxb1Wi74="></latexit><latexit sha1_base64="dOtJEoUQynYx9BSbiUYyxb1Wi74="></latexit>



Czech Technical University in Prague
Faculty of Electrical Engineering, Department of Cybernetics

SGD + momentum

f (w)
<latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit>

w
<latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit>

¥ Build velocity    as running average of gradients 
¥ Rolling ball with velocity      and friction coeff ! = 0.95

<latexit sha1_base64="l9HFqakHuVM4/BQchbWWttVsuPU="></latexit><latexit sha1_base64="l9HFqakHuVM4/BQchbWWttVsuPU="></latexit><latexit sha1_base64="l9HFqakHuVM4/BQchbWWttVsuPU="></latexit><latexit sha1_base64="l9HFqakHuVM4/BQchbWWttVsuPU="></latexit>

v
<latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit>

v
<latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit>

Reach minimum  
 but overshoots

w6
<latexit sha1_base64="2gcfkgs3Xzn5Eg0RTtfgJKZWIfA="></latexit><latexit sha1_base64="2gcfkgs3Xzn5Eg0RTtfgJKZWIfA="></latexit><latexit sha1_base64="2gcfkgs3Xzn5Eg0RTtfgJKZWIfA="></latexit><latexit sha1_base64="2gcfkgs3Xzn5Eg0RTtfgJKZWIfA="></latexit>

v < 0
<latexit sha1_base64="KooEk2W0gPiUV/cgM73JTvWz5W4="></latexit><latexit sha1_base64="KooEk2W0gPiUV/cgM73JTvWz5W4="></latexit><latexit sha1_base64="KooEk2W0gPiUV/cgM73JTvWz5W4="></latexit><latexit sha1_base64="KooEk2W0gPiUV/cgM73JTvWz5W4="></latexit>

wt+1 = wt + vt
<latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit><latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit><latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit><latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit>
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vt +1 = ⇢vt ! ↵
@f >(w)

@w

!
!
!
!
w= wt

<latexit sha1_base64="dOtJEoUQynYx9BSbiUYyxb1Wi74="></latexit><latexit sha1_base64="dOtJEoUQynYx9BSbiUYyxb1Wi74="></latexit><latexit sha1_base64="dOtJEoUQynYx9BSbiUYyxb1Wi74="></latexit><latexit sha1_base64="dOtJEoUQynYx9BSbiUYyxb1Wi74="></latexit>



Czech Technical University in Prague
Faculty of Electrical Engineering, Department of Cybernetics

wt+1 = wt + vt
<latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit><latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit><latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit><latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit>

SGD + momentum

f (w)
<latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit>

w
<latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit>

¥ Build velocity    as running average of gradients 
¥ Rolling ball with velocity      and friction coeff ! = 0.95

<latexit sha1_base64="l9HFqakHuVM4/BQchbWWttVsuPU="></latexit><latexit sha1_base64="l9HFqakHuVM4/BQchbWWttVsuPU="></latexit><latexit sha1_base64="l9HFqakHuVM4/BQchbWWttVsuPU="></latexit><latexit sha1_base64="l9HFqakHuVM4/BQchbWWttVsuPU="></latexit>

v
<latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit>

v
<latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit>

Jumps steep minima.  
Is it good?

v >> 0
<latexit sha1_base64="PFm+G3OUzDcMMFNppcLRBr3BWrM="></latexit><latexit sha1_base64="PFm+G3OUzDcMMFNppcLRBr3BWrM="></latexit><latexit sha1_base64="PFm+G3OUzDcMMFNppcLRBr3BWrM="></latexit><latexit sha1_base64="PFm+G3OUzDcMMFNppcLRBr3BWrM="></latexit>
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vt +1 = ⇢vt ! ↵
@f >(w)

@w

!
!
!
!
w= wt

<latexit sha1_base64="dOtJEoUQynYx9BSbiUYyxb1Wi74="></latexit><latexit sha1_base64="dOtJEoUQynYx9BSbiUYyxb1Wi74="></latexit><latexit sha1_base64="dOtJEoUQynYx9BSbiUYyxb1Wi74="></latexit><latexit sha1_base64="dOtJEoUQynYx9BSbiUYyxb1Wi74="></latexit>



Czech Technical University in Prague
Faculty of Electrical Engineering, Department of Cybernetics

SGD + momentum

f (w)
<latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit>

w
<latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit>

¥ Build velocity    as running average of gradients 
¥ Rolling ball with velocity      and friction coeff ! = 0.95

<latexit sha1_base64="l9HFqakHuVM4/BQchbWWttVsuPU="></latexit><latexit sha1_base64="l9HFqakHuVM4/BQchbWWttVsuPU="></latexit><latexit sha1_base64="l9HFqakHuVM4/BQchbWWttVsuPU="></latexit><latexit sha1_base64="l9HFqakHuVM4/BQchbWWttVsuPU="></latexit>

v
<latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit>

v
<latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit><latexit sha1_base64="HdkB1Tx6RDWgYzlyUt2tdjvnELo="></latexit>

Reach minimum  
 but overshoots

w4
<latexit sha1_base64="xtmSx0mAhszrcdTQhKAsGfkt2h8="></latexit><latexit sha1_base64="xtmSx0mAhszrcdTQhKAsGfkt2h8="></latexit><latexit sha1_base64="xtmSx0mAhszrcdTQhKAsGfkt2h8="></latexit><latexit sha1_base64="xtmSx0mAhszrcdTQhKAsGfkt2h8="></latexit>

v > 0
<latexit sha1_base64="PjIYWP+0nHcZ+GgTIGxBAUjtcwU="></latexit><latexit sha1_base64="PjIYWP+0nHcZ+GgTIGxBAUjtcwU="></latexit><latexit sha1_base64="PjIYWP+0nHcZ+GgTIGxBAUjtcwU="></latexit><latexit sha1_base64="PjIYWP+0nHcZ+GgTIGxBAUjtcwU="></latexit>

w3
<latexit sha1_base64="9jwTEmD3gvg2p11r9SGWaD9E9eo="></latexit><latexit sha1_base64="9jwTEmD3gvg2p11r9SGWaD9E9eo="></latexit><latexit sha1_base64="9jwTEmD3gvg2p11r9SGWaD9E9eo="></latexit><latexit sha1_base64="9jwTEmD3gvg2p11r9SGWaD9E9eo="></latexit>

wt+1 = wt + vt
<latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit><latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit><latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit><latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit>

=> problem !!!

23

vt +1 = ⇢vt ! ↵
@f >(w)

@w

!
!
!
!
w= wt

<latexit sha1_base64="dOtJEoUQynYx9BSbiUYyxb1Wi74="></latexit><latexit sha1_base64="dOtJEoUQynYx9BSbiUYyxb1Wi74="></latexit><latexit sha1_base64="dOtJEoUQynYx9BSbiUYyxb1Wi74="></latexit><latexit sha1_base64="dOtJEoUQynYx9BSbiUYyxb1Wi74="></latexit>



Czech Technical University in Prague
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SGD with Nesterov momentum

¥ Look one step ahead and reduce velocity by future gradient 
¥ Partially prevents overshooting

wt+1 = wt + vt
<latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit><latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit><latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit><latexit sha1_base64="I2+e81MzYUDJWrQLVLYmf8pRjB8="></latexit>

f (w)
<latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit><latexit sha1_base64="9nY7PinAzHwWDXq6iI+8cei7svE="></latexit>

w
<latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit><latexit sha1_base64="eSdO1m+JMnZOOHEbS/cVQ4vaPxQ="></latexit>

w4
<latexit sha1_base64="xtmSx0mAhszrcdTQhKAsGfkt2h8="></latexit><latexit sha1_base64="xtmSx0mAhszrcdTQhKAsGfkt2h8="></latexit><latexit sha1_base64="xtmSx0mAhszrcdTQhKAsGfkt2h8="></latexit><latexit sha1_base64="xtmSx0mAhszrcdTQhKAsGfkt2h8="></latexit>

w3
<latexit sha1_base64="9jwTEmD3gvg2p11r9SGWaD9E9eo="></latexit><latexit sha1_base64="9jwTEmD3gvg2p11r9SGWaD9E9eo="></latexit><latexit sha1_base64="9jwTEmD3gvg2p11r9SGWaD9E9eo="></latexit><latexit sha1_base64="9jwTEmD3gvg2p11r9SGWaD9E9eo="></latexit>

vt
<latexit sha1_base64="Be55Z4gyxfAbP8XuBjFZATwcgY0="></latexit><latexit sha1_base64="Be55Z4gyxfAbP8XuBjFZATwcgY0="></latexit><latexit sha1_base64="Be55Z4gyxfAbP8XuBjFZATwcgY0="></latexit><latexit sha1_base64="Be55Z4gyxfAbP8XuBjFZATwcgY0="></latexit>

�↵
@f (w)
@w

!
!
!
!
w= wt+ ! vt

<latexit sha1_base64="Fkt1YqlsO/4FAPQwTY2GeRTfV7o="></latexit><latexit sha1_base64="Fkt1YqlsO/4FAPQwTY2GeRTfV7o="></latexit><latexit sha1_base64="Fkt1YqlsO/4FAPQwTY2GeRTfV7o="></latexit><latexit sha1_base64="Fkt1YqlsO/4FAPQwTY2GeRTfV7o="></latexit> v t+1
<latexit sha1_base64="ZZNpZzA7U88muc4X1rxDRdds+Aw="></latexit><latexit sha1_base64="ZZNpZzA7U88muc4X1rxDRdds+Aw="></latexit><latexit sha1_base64="ZZNpZzA7U88muc4X1rxDRdds+Aw="></latexit><latexit sha1_base64="ZZNpZzA7U88muc4X1rxDRdds+Aw="></latexit>

http://www.cs.toronto.edu/~fritz/absps/momentum.pdf
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v t +1 = ! v t ! "
#f ! (w )

#w

!
!
!
!
w = w t+ ! v t

<latexit sha1_base64="FdPglO8aWRkzQAHxtZxlvX0hPeE="></latexit><latexit sha1_base64="FdPglO8aWRkzQAHxtZxlvX0hPeE="></latexit><latexit sha1_base64="FdPglO8aWRkzQAHxtZxlvX0hPeE="></latexit><latexit sha1_base64="FdPglO8aWRkzQAHxtZxlvX0hPeE="></latexit>
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SGD in 2 dimensional weights

rw1
<latexit sha1_base64="gDeDiTP/2glfyS/V313VBRS4dV0="></latexit><latexit sha1_base64="gDeDiTP/2glfyS/V313VBRS4dV0="></latexit><latexit sha1_base64="gDeDiTP/2glfyS/V313VBRS4dV0="></latexit><latexit sha1_base64="gDeDiTP/2glfyS/V313VBRS4dV0="></latexit>

[! w1, ! w2] = "
@f (w)
@w

!
!
!
!
w=wt

<latexit sha1_base64="E7DQtHNwI7oaSHFvkRz3gvUpDio="></latexit><latexit sha1_base64="E7DQtHNwI7oaSHFvkRz3gvUpDio="></latexit><latexit sha1_base64="E7DQtHNwI7oaSHFvkRz3gvUpDio="></latexit><latexit sha1_base64="E7DQtHNwI7oaSHFvkRz3gvUpDio="></latexit>

=???
rw2

<latexit sha1_base64="pYohhJ0BAL3o4CsYmiVmleoUDLs="></latexit><latexit sha1_base64="pYohhJ0BAL3o4CsYmiVmleoUDLs="></latexit><latexit sha1_base64="pYohhJ0BAL3o4CsYmiVmleoUDLs="></latexit><latexit sha1_base64="pYohhJ0BAL3o4CsYmiVmleoUDLs="></latexit>

=???
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wt +1 = wt � ↵
@f ! (w )

@w

!
!
!
!
w= wt

<latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit>
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SGD in 2 dimensional weights

rw1
<latexit sha1_base64="gDeDiTP/2glfyS/V313VBRS4dV0="></latexit><latexit sha1_base64="gDeDiTP/2glfyS/V313VBRS4dV0="></latexit><latexit sha1_base64="gDeDiTP/2glfyS/V313VBRS4dV0="></latexit><latexit sha1_base64="gDeDiTP/2glfyS/V313VBRS4dV0="></latexit>

rw2
<latexit sha1_base64="pYohhJ0BAL3o4CsYmiVmleoUDLs="></latexit><latexit sha1_base64="pYohhJ0BAL3o4CsYmiVmleoUDLs="></latexit><latexit sha1_base64="pYohhJ0BAL3o4CsYmiVmleoUDLs="></latexit><latexit sha1_base64="pYohhJ0BAL3o4CsYmiVmleoUDLs="></latexit>

[! w1, ! w2] = "
@f (w)
@w

!
!
!
!
w=wt

<latexit sha1_base64="E7DQtHNwI7oaSHFvkRz3gvUpDio="></latexit><latexit sha1_base64="E7DQtHNwI7oaSHFvkRz3gvUpDio="></latexit><latexit sha1_base64="E7DQtHNwI7oaSHFvkRz3gvUpDio="></latexit><latexit sha1_base64="E7DQtHNwI7oaSHFvkRz3gvUpDio="></latexit>

26

w t +1 = wt � ↵
@f ! (w )

@w

!
!
!
!
w= wt

<latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit>
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SGD in 2 dimensional weights

rw1
<latexit sha1_base64="gDeDiTP/2glfyS/V313VBRS4dV0="></latexit><latexit sha1_base64="gDeDiTP/2glfyS/V313VBRS4dV0="></latexit><latexit sha1_base64="gDeDiTP/2glfyS/V313VBRS4dV0="></latexit><latexit sha1_base64="gDeDiTP/2glfyS/V313VBRS4dV0="></latexit>

rw2
<latexit sha1_base64="pYohhJ0BAL3o4CsYmiVmleoUDLs="></latexit><latexit sha1_base64="pYohhJ0BAL3o4CsYmiVmleoUDLs="></latexit><latexit sha1_base64="pYohhJ0BAL3o4CsYmiVmleoUDLs="></latexit><latexit sha1_base64="pYohhJ0BAL3o4CsYmiVmleoUDLs="></latexit>

[! w1, ! w2] = "
@f (w)
@w

!
!
!
!
w=wt

<latexit sha1_base64="E7DQtHNwI7oaSHFvkRz3gvUpDio="></latexit><latexit sha1_base64="E7DQtHNwI7oaSHFvkRz3gvUpDio="></latexit><latexit sha1_base64="E7DQtHNwI7oaSHFvkRz3gvUpDio="></latexit><latexit sha1_base64="E7DQtHNwI7oaSHFvkRz3gvUpDio="></latexit>

27

w t +1 = wt � ↵
@f ! (w )

@w

!
!
!
!
w= wt

<latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit>
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SGD in 2 dimensional weights

rw1
<latexit sha1_base64="gDeDiTP/2glfyS/V313VBRS4dV0="></latexit><latexit sha1_base64="gDeDiTP/2glfyS/V313VBRS4dV0="></latexit><latexit sha1_base64="gDeDiTP/2glfyS/V313VBRS4dV0="></latexit><latexit sha1_base64="gDeDiTP/2glfyS/V313VBRS4dV0="></latexit>

rw2
<latexit sha1_base64="pYohhJ0BAL3o4CsYmiVmleoUDLs="></latexit><latexit sha1_base64="pYohhJ0BAL3o4CsYmiVmleoUDLs="></latexit><latexit sha1_base64="pYohhJ0BAL3o4CsYmiVmleoUDLs="></latexit><latexit sha1_base64="pYohhJ0BAL3o4CsYmiVmleoUDLs="></latexit>

[! w1, ! w2] = "
@f (w)
@w

!
!
!
!
w=wt

<latexit sha1_base64="E7DQtHNwI7oaSHFvkRz3gvUpDio="></latexit><latexit sha1_base64="E7DQtHNwI7oaSHFvkRz3gvUpDio="></latexit><latexit sha1_base64="E7DQtHNwI7oaSHFvkRz3gvUpDio="></latexit><latexit sha1_base64="E7DQtHNwI7oaSHFvkRz3gvUpDio="></latexit>

28
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SGD in 2 dimensional weights

rw1
<latexit sha1_base64="gDeDiTP/2glfyS/V313VBRS4dV0="></latexit><latexit sha1_base64="gDeDiTP/2glfyS/V313VBRS4dV0="></latexit><latexit sha1_base64="gDeDiTP/2glfyS/V313VBRS4dV0="></latexit><latexit sha1_base64="gDeDiTP/2glfyS/V313VBRS4dV0="></latexit>

rw2
<latexit sha1_base64="pYohhJ0BAL3o4CsYmiVmleoUDLs="></latexit><latexit sha1_base64="pYohhJ0BAL3o4CsYmiVmleoUDLs="></latexit><latexit sha1_base64="pYohhJ0BAL3o4CsYmiVmleoUDLs="></latexit><latexit sha1_base64="pYohhJ0BAL3o4CsYmiVmleoUDLs="></latexit>

[! w1, ! w2] = "
@f (w)
@w

!
!
!
!
w=wt

<latexit sha1_base64="E7DQtHNwI7oaSHFvkRz3gvUpDio="></latexit><latexit sha1_base64="E7DQtHNwI7oaSHFvkRz3gvUpDio="></latexit><latexit sha1_base64="E7DQtHNwI7oaSHFvkRz3gvUpDio="></latexit><latexit sha1_base64="E7DQtHNwI7oaSHFvkRz3gvUpDio="></latexit>

29

w t +1 = wt � ↵
@f ! (w )

@w

!
!
!
!
w= wt

<latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit>
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SGD in 2 dimensional weights

rw1
<latexit sha1_base64="gDeDiTP/2glfyS/V313VBRS4dV0="></latexit><latexit sha1_base64="gDeDiTP/2glfyS/V313VBRS4dV0="></latexit><latexit sha1_base64="gDeDiTP/2glfyS/V313VBRS4dV0="></latexit><latexit sha1_base64="gDeDiTP/2glfyS/V313VBRS4dV0="></latexit>

rw2
<latexit sha1_base64="pYohhJ0BAL3o4CsYmiVmleoUDLs="></latexit><latexit sha1_base64="pYohhJ0BAL3o4CsYmiVmleoUDLs="></latexit><latexit sha1_base64="pYohhJ0BAL3o4CsYmiVmleoUDLs="></latexit><latexit sha1_base64="pYohhJ0BAL3o4CsYmiVmleoUDLs="></latexit>

[! w1, ! w2] = "
@f (w)
@w

!
!
!
!
w=wt

<latexit sha1_base64="E7DQtHNwI7oaSHFvkRz3gvUpDio="></latexit><latexit sha1_base64="E7DQtHNwI7oaSHFvkRz3gvUpDio="></latexit><latexit sha1_base64="E7DQtHNwI7oaSHFvkRz3gvUpDio="></latexit><latexit sha1_base64="E7DQtHNwI7oaSHFvkRz3gvUpDio="></latexit>

Undesired zig-zag behaviour

Momentum suppresses this problem partially, but not enough!

30

w t +1 = wt � ↵
@f ! (w )

@w

!
!
!
!
w= wt

<latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit>
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SGD in 2 dimensional weights

rw1
<latexit sha1_base64="gDeDiTP/2glfyS/V313VBRS4dV0="></latexit><latexit sha1_base64="gDeDiTP/2glfyS/V313VBRS4dV0="></latexit><latexit sha1_base64="gDeDiTP/2glfyS/V313VBRS4dV0="></latexit><latexit sha1_base64="gDeDiTP/2glfyS/V313VBRS4dV0="></latexit>

rw2
<latexit sha1_base64="pYohhJ0BAL3o4CsYmiVmleoUDLs="></latexit><latexit sha1_base64="pYohhJ0BAL3o4CsYmiVmleoUDLs="></latexit><latexit sha1_base64="pYohhJ0BAL3o4CsYmiVmleoUDLs="></latexit><latexit sha1_base64="pYohhJ0BAL3o4CsYmiVmleoUDLs="></latexit>

[! w1, ! w2] = "
@f (w)
@w

!
!
!
!
w=wt

<latexit sha1_base64="E7DQtHNwI7oaSHFvkRz3gvUpDio="></latexit><latexit sha1_base64="E7DQtHNwI7oaSHFvkRz3gvUpDio="></latexit><latexit sha1_base64="E7DQtHNwI7oaSHFvkRz3gvUpDio="></latexit><latexit sha1_base64="E7DQtHNwI7oaSHFvkRz3gvUpDio="></latexit>

Undesired zig-zag behaviour

How should we scale particular dimensions?

31

wt +1 = wt � ↵
@f ! (w )

@w

!
!
!
!
w= wt

<latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit><latexit sha1_base64="MDmt2rcNJTKw1WPR4KM8NcZnaGY="></latexit>
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Second order method

¥ By the change of the gradient => Hessian H =
@2f (w )

@2w

!
!
!
!
w =w t

<latexit sha1_base64="bgEMVuT0MO2ub3LZfgoCkjk3hxk="></latexit><latexit sha1_base64="bgEMVuT0MO2ub3LZfgoCkjk3hxk="></latexit><latexit sha1_base64="bgEMVuT0MO2ub3LZfgoCkjk3hxk="></latexit><latexit sha1_base64="bgEMVuT0MO2ub3LZfgoCkjk3hxk="></latexit>

wt +1 = wt ! ↵H ! 1 @f (w)
@w

!
!
!
!
w= wt

<latexit sha1_base64="tocFxGbO5fj5BopbUWhhBaTosdk="></latexit><latexit sha1_base64="tocFxGbO5fj5BopbUWhhBaTosdk="></latexit><latexit sha1_base64="tocFxGbO5fj5BopbUWhhBaTosdk="></latexit><latexit sha1_base64="tocFxGbO5fj5BopbUWhhBaTosdk="></latexit>

¥ Speed of change corresponds to eigen-values of Hessian.  
¥ The faster the change the shorter the step

32
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¥ By the change of the gradient => Hessian H =
@2f (w )

@2w

!
!
!
!
w =w t

<latexit sha1_base64="bgEMVuT0MO2ub3LZfgoCkjk3hxk="></latexit><latexit sha1_base64="bgEMVuT0MO2ub3LZfgoCkjk3hxk="></latexit><latexit sha1_base64="bgEMVuT0MO2ub3LZfgoCkjk3hxk="></latexit><latexit sha1_base64="bgEMVuT0MO2ub3LZfgoCkjk3hxk="></latexit>

wt +1 = wt ! ↵H ! 1 @f (w)
@w

!
!
!
!
w= wt

<latexit sha1_base64="tocFxGbO5fj5BopbUWhhBaTosdk="></latexit><latexit sha1_base64="tocFxGbO5fj5BopbUWhhBaTosdk="></latexit><latexit sha1_base64="tocFxGbO5fj5BopbUWhhBaTosdk="></latexit><latexit sha1_base64="tocFxGbO5fj5BopbUWhhBaTosdk="></latexit>

¥ Speed of change corresponds to eigen-values of Hessian.  
¥ The faster the change the shorter the step

Second order method

33
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¥ What is dimensionality of                                  ??? 
¥ . 
¥ Inversion is technically intractable

H =
@2f (w )

@2w

!
!
!
!
w =w t

<latexit sha1_base64="bgEMVuT0MO2ub3LZfgoCkjk3hxk="></latexit><latexit sha1_base64="bgEMVuT0MO2ub3LZfgoCkjk3hxk="></latexit><latexit sha1_base64="bgEMVuT0MO2ub3LZfgoCkjk3hxk="></latexit><latexit sha1_base64="bgEMVuT0MO2ub3LZfgoCkjk3hxk="></latexit>

wt +1 = wt ! ↵H ! 1 @f (w)
@w

!
!
!
!
w= wt

<latexit sha1_base64="tocFxGbO5fj5BopbUWhhBaTosdk="></latexit><latexit sha1_base64="tocFxGbO5fj5BopbUWhhBaTosdk="></latexit><latexit sha1_base64="tocFxGbO5fj5BopbUWhhBaTosdk="></latexit><latexit sha1_base64="tocFxGbO5fj5BopbUWhhBaTosdk="></latexit>

N ⇥N ) O(N3)
<latexit sha1_base64="WLAkYLTbXMU184jEVnxIVITh/4I="></latexit><latexit sha1_base64="WLAkYLTbXMU184jEVnxIVITh/4I="></latexit><latexit sha1_base64="WLAkYLTbXMU184jEVnxIVITh/4I="></latexit><latexit sha1_base64="WLAkYLTbXMU184jEVnxIVITh/4I="></latexit>

Second order method

34
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¥ Approximate Hessian as  
 
where

wt +1 = wt ! ↵H ! 1 @f (w)
@w

!
!
!
!
w= wt

<latexit sha1_base64="tocFxGbO5fj5BopbUWhhBaTosdk="></latexit><latexit sha1_base64="tocFxGbO5fj5BopbUWhhBaTosdk="></latexit><latexit sha1_base64="tocFxGbO5fj5BopbUWhhBaTosdk="></latexit><latexit sha1_base64="tocFxGbO5fj5BopbUWhhBaTosdk="></latexit>

! w t =
! f(w )

! w

!
!
!
!
w=wt

<latexit sha1_base64="Jf/tYVHZZbBAcki39azf7DpsNEg="></latexit><latexit sha1_base64="Jf/tYVHZZbBAcki39azf7DpsNEg="></latexit><latexit sha1_base64="Jf/tYVHZZbBAcki39azf7DpsNEg="></latexit><latexit sha1_base64="Jf/tYVHZZbBAcki39azf7DpsNEg="></latexit>

Ĥ (wt ) ! diag
�
" wt " w>

t

�1/ 2

<latexit sha1_base64="ZDKa5NJYxWxiW2iaXrOVb/+wvAU="></latexit><latexit sha1_base64="ZDKa5NJYxWxiW2iaXrOVb/+wvAU="></latexit><latexit sha1_base64="ZDKa5NJYxWxiW2iaXrOVb/+wvAU="></latexit><latexit sha1_base64="ZDKa5NJYxWxiW2iaXrOVb/+wvAU="></latexit>

AdaGrad
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w t+1 ! w t " !
!
diag

"
# w t# w !

t

#1/2$" 1 " f (w)
" w

%
%
%
%
w =w t

<latexit sha1_base64="62a6GlA5LWz2XPb6/oRWy9Gi/hs="></latexit><latexit sha1_base64="62a6GlA5LWz2XPb6/oRWy9Gi/hs="></latexit><latexit sha1_base64="62a6GlA5LWz2XPb6/oRWy9Gi/hs="></latexit><latexit sha1_base64="62a6GlA5LWz2XPb6/oRWy9Gi/hs="></latexit>

Ĥ (wt ) ! diag
�
" wt " w>

t

�1/ 2

<latexit sha1_base64="ZDKa5NJYxWxiW2iaXrOVb/+wvAU="></latexit><latexit sha1_base64="ZDKa5NJYxWxiW2iaXrOVb/+wvAU="></latexit><latexit sha1_base64="ZDKa5NJYxWxiW2iaXrOVb/+wvAU="></latexit><latexit sha1_base64="ZDKa5NJYxWxiW2iaXrOVb/+wvAU="></latexit>

AdaGrad

¥ Approximate Hessian as  
 
where ! w t =

! f(w )

! w

!
!
!
!
w=wt

<latexit sha1_base64="Jf/tYVHZZbBAcki39azf7DpsNEg="></latexit><latexit sha1_base64="Jf/tYVHZZbBAcki39azf7DpsNEg="></latexit><latexit sha1_base64="Jf/tYVHZZbBAcki39azf7DpsNEg="></latexit><latexit sha1_base64="Jf/tYVHZZbBAcki39azf7DpsNEg="></latexit>
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AdaGrad

wt+1 ! wt "
!p

# w2
t + "

$ # wt
<latexit sha1_base64="lFaHGvKVPBtNi5+0+LIX0DHr2Ng="></latexit><latexit sha1_base64="lFaHGvKVPBtNi5+0+LIX0DHr2Ng="></latexit><latexit sha1_base64="lFaHGvKVPBtNi5+0+LIX0DHr2Ng="></latexit><latexit sha1_base64="lFaHGvKVPBtNi5+0+LIX0DHr2Ng="></latexit>

w t+1 ! w t " !
!
diag

"
# w t# w !

t

#1/2$" 1 " f (w)
" w

%
%
%
%
w =w t

<latexit sha1_base64="62a6GlA5LWz2XPb6/oRWy9Gi/hs="></latexit><latexit sha1_base64="62a6GlA5LWz2XPb6/oRWy9Gi/hs="></latexit><latexit sha1_base64="62a6GlA5LWz2XPb6/oRWy9Gi/hs="></latexit><latexit sha1_base64="62a6GlA5LWz2XPb6/oRWy9Gi/hs="></latexit>

http://www.jmlr.org/papers/volume12/duchi11a/duchi11a.pdf
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AdamOptimizer = AdaGrad + momentum in 

wt+1 ! wt "
!p

# w2
t + "

$ # wt
<latexit sha1_base64="lFaHGvKVPBtNi5+0+LIX0DHr2Ng="></latexit><latexit sha1_base64="lFaHGvKVPBtNi5+0+LIX0DHr2Ng="></latexit><latexit sha1_base64="lFaHGvKVPBtNi5+0+LIX0DHr2Ng="></latexit><latexit sha1_base64="lFaHGvKVPBtNi5+0+LIX0DHr2Ng="></latexit>

rwt, rw2
t

<latexit sha1_base64="hIE3i66ccmRWLoZMQDf5XkVfndw="></latexit><latexit sha1_base64="hIE3i66ccmRWLoZMQDf5XkVfndw="></latexit><latexit sha1_base64="hIE3i66ccmRWLoZMQDf5XkVfndw="></latexit><latexit sha1_base64="hIE3i66ccmRWLoZMQDf5XkVfndw="></latexit>

qt
<latexit sha1_base64="nODE8YBvTEz7+2HVta8FlZHntqI="></latexit><latexit sha1_base64="nODE8YBvTEz7+2HVta8FlZHntqI="></latexit><latexit sha1_base64="nODE8YBvTEz7+2HVta8FlZHntqI="></latexit><latexit sha1_base64="nODE8YBvTEz7+2HVta8FlZHntqI="></latexit>

vt
<latexit sha1_base64="4xSu96CR7BDFJHWVsT+Fk6DIqic="></latexit><latexit sha1_base64="4xSu96CR7BDFJHWVsT+Fk6DIqic="></latexit><latexit sha1_base64="4xSu96CR7BDFJHWVsT+Fk6DIqic="></latexit><latexit sha1_base64="4xSu96CR7BDFJHWVsT+Fk6DIqic="></latexit>

38
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AdamOptimizer = AdaGrad + momentum in rwt, rw2
t

<latexit sha1_base64="hIE3i66ccmRWLoZMQDf5XkVfndw="></latexit><latexit sha1_base64="hIE3i66ccmRWLoZMQDf5XkVfndw="></latexit><latexit sha1_base64="hIE3i66ccmRWLoZMQDf5XkVfndw="></latexit><latexit sha1_base64="hIE3i66ccmRWLoZMQDf5XkVfndw="></latexit>

w t+1 = w t !
!

"
qt + "

# v t
<latexit sha1_base64="WK2VWXJYEjiumU7z/FPrLPYwaW0="></latexit><latexit sha1_base64="WK2VWXJYEjiumU7z/FPrLPYwaW0="></latexit><latexit sha1_base64="WK2VWXJYEjiumU7z/FPrLPYwaW0="></latexit><latexit sha1_base64="WK2VWXJYEjiumU7z/FPrLPYwaW0="></latexit>
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AdamOptimizer = AdaGrad + momentum in rwt, rw2
t

<latexit sha1_base64="hIE3i66ccmRWLoZMQDf5XkVfndw="></latexit><latexit sha1_base64="hIE3i66ccmRWLoZMQDf5XkVfndw="></latexit><latexit sha1_base64="hIE3i66ccmRWLoZMQDf5XkVfndw="></latexit><latexit sha1_base64="hIE3i66ccmRWLoZMQDf5XkVfndw="></latexit>

qt = �qt ! 1 + (1 ! �)" w 2
t

<latexit sha1_base64="1f74Dph7O+X/geQLwqCi+rIdg+Q="></latexit><latexit sha1_base64="1f74Dph7O+X/geQLwqCi+rIdg+Q="></latexit><latexit sha1_base64="1f74Dph7O+X/geQLwqCi+rIdg+Q="></latexit><latexit sha1_base64="1f74Dph7O+X/geQLwqCi+rIdg+Q="></latexit>

v t = ! v t ! 1 + (1 ! ! )" wt
<latexit sha1_base64="rb30Ib3FMvP9b3lbBPBRzMnBnNs="></latexit><latexit sha1_base64="rb30Ib3FMvP9b3lbBPBRzMnBnNs="></latexit><latexit sha1_base64="rb30Ib3FMvP9b3lbBPBRzMnBnNs="></latexit><latexit sha1_base64="rb30Ib3FMvP9b3lbBPBRzMnBnNs="></latexit>

w t+1 = w t !
!

"
qt + "

# v t
<latexit sha1_base64="WK2VWXJYEjiumU7z/FPrLPYwaW0="></latexit><latexit sha1_base64="WK2VWXJYEjiumU7z/FPrLPYwaW0="></latexit><latexit sha1_base64="WK2VWXJYEjiumU7z/FPrLPYwaW0="></latexit><latexit sha1_base64="WK2VWXJYEjiumU7z/FPrLPYwaW0="></latexit>
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https://arxiv.org/pdf/1609.04747.pdf[Ruder 2017]
An overview of gradient descent optimization algorithm

ADAM: A method for stochastic optimization
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Summary 
¥ Adam is the most popular choice, since it is not that 

sensitive to other hyper-parameters. 
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Summary 
¥ Adam is the most popular choice, since it is not that 

sensitive to other hyper-parameters. 
¥ However careful setting of other hyper-parameters 

makes not-adaptive method work similarly or better  
https://arxiv.org/pdf/1705.08292.pdf

adaptivity overÞts!!!

SGD+m

SGD+m:
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https://arxiv.org/pdf/1705.08292.pdf
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Summary 
¥ Adam is the most popular choice, since it is not that 

sensitive to other hyper-parameters. 
¥ However careful setting of other hyper-parameters 

makes not-adaptive method work similarly or better  
https://arxiv.org/pdf/1705.08292.pdf  

¥ SGDR https://arxiv.org/abs/1608.03983

https://medium.com/38th-street-studios/exploring-stochastic-gradient-descent-with-restarts-sgdr-fa206c38a74e
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https://arxiv.org/abs/1608.03983
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Summary 

¥ Whatever is the gradient computation algorithm,  
we can easily achieve zero gradient!
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Outline 

¥ Stochastic Gradient Descent (SGD)  
¥ what happens to gradients during learning 
¥ layers: 

¥ activation function (i.e. non-linearities) 
¥ batch normalization layer 
¥ max-pooling layer 
¥ loss-layers 

¥ summary of the learning procedure 
¥ train, test, val data,  
¥ hyper-parameters,  
¥ regularizations
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Learning 

¥ let us plug image as input, what values  are propagated?

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit>

<latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit>

<latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

x
<latexit sha1_base64="FCyld/ZoKiWWp7pCy2AGTMh7CpI="></latexit><latexit sha1_base64="FCyld/ZoKiWWp7pCy2AGTMh7CpI="></latexit><latexit sha1_base64="FCyld/ZoKiWWp7pCy2AGTMh7CpI="></latexit><latexit sha1_base64="FCyld/ZoKiWWp7pCy2AGTMh7CpI="></latexit> w1

<latexit sha1_base64="jPHsixyjKKhzzWkTw1BhFBgsgoU="></latexit><latexit sha1_base64="jPHsixyjKKhzzWkTw1BhFBgsgoU="></latexit><latexit sha1_base64="jPHsixyjKKhzzWkTw1BhFBgsgoU="></latexit><latexit sha1_base64="jPHsixyjKKhzzWkTw1BhFBgsgoU="></latexit>

conv(x, w1)
<latexit sha1_base64="YASDL9OmcmuGOyayDZd+ntOwL6E="></latexit><latexit sha1_base64="YASDL9OmcmuGOyayDZd+ntOwL6E="></latexit><latexit sha1_base64="YASDL9OmcmuGOyayDZd+ntOwL6E="></latexit><latexit sha1_base64="YASDL9OmcmuGOyayDZd+ntOwL6E="></latexit>

y1
<latexit sha1_base64="dU1FX1L9yBopedNSpAUrQm6ruag="></latexit><latexit sha1_base64="dU1FX1L9yBopedNSpAUrQm6ruag="></latexit><latexit sha1_base64="dU1FX1L9yBopedNSpAUrQm6ruag="></latexit><latexit sha1_base64="dU1FX1L9yBopedNSpAUrQm6ruag="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

w2
<latexit sha1_base64="zGcbDCKsYcbf3ftIEIURJuz84Yo="></latexit><latexit sha1_base64="zGcbDCKsYcbf3ftIEIURJuz84Yo="></latexit><latexit sha1_base64="zGcbDCKsYcbf3ftIEIURJuz84Yo="></latexit><latexit sha1_base64="zGcbDCKsYcbf3ftIEIURJuz84Yo="></latexit>

conv(x, w2)
<latexit sha1_base64="3yaYXlf1CyukV8tkYBVhcP4IyZc="></latexit><latexit sha1_base64="3yaYXlf1CyukV8tkYBVhcP4IyZc="></latexit><latexit sha1_base64="3yaYXlf1CyukV8tkYBVhcP4IyZc="></latexit><latexit sha1_base64="3yaYXlf1CyukV8tkYBVhcP4IyZc="></latexit>

y2
<latexit sha1_base64="53VtBhVDfYk0AS80I97WYeoUn5E="></latexit><latexit sha1_base64="53VtBhVDfYk0AS80I97WYeoUn5E="></latexit><latexit sha1_base64="53VtBhVDfYk0AS80I97WYeoUn5E="></latexit><latexit sha1_base64="53VtBhVDfYk0AS80I97WYeoUn5E="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

y3
<latexit sha1_base64="4GZa2VK7J2qsTD+KJJVk3C+Ntn4="></latexit><latexit sha1_base64="4GZa2VK7J2qsTD+KJJVk3C+Ntn4="></latexit><latexit sha1_base64="4GZa2VK7J2qsTD+KJJVk3C+Ntn4="></latexit><latexit sha1_base64="4GZa2VK7J2qsTD+KJJVk3C+Ntn4="></latexit>

w3
<latexit sha1_base64="930uo119V0pb2wGFoaZMUUjgIpU="></latexit><latexit sha1_base64="930uo119V0pb2wGFoaZMUUjgIpU="></latexit><latexit sha1_base64="930uo119V0pb2wGFoaZMUUjgIpU="></latexit><latexit sha1_base64="930uo119V0pb2wGFoaZMUUjgIpU="></latexit>

conv(x ,w3)
<latexit sha1_base64="g+HHi6d+baREyZJAG21bd6ac+M4="></latexit><latexit sha1_base64="g+HHi6d+baREyZJAG21bd6ac+M4="></latexit><latexit sha1_base64="g+HHi6d+baREyZJAG21bd6ac+M4="></latexit><latexit sha1_base64="g+HHi6d+baREyZJAG21bd6ac+M4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

y
<latexit sha1_base64="BZYD9+OVPTVoRS8xV3VN5XmKEOU="></latexit><latexit sha1_base64="BZYD9+OVPTVoRS8xV3VN5XmKEOU="></latexit><latexit sha1_base64="BZYD9+OVPTVoRS8xV3VN5XmKEOU="></latexit><latexit sha1_base64="BZYD9+OVPTVoRS8xV3VN5XmKEOU="></latexit>

�(y )
<latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

conv(z, v4 )
<latexit sha1_base64="lFeJkxeQ7AjLO0ecaQE9U/Ljccw="></latexit><latexit sha1_base64="lFeJkxeQ7AjLO0ecaQE9U/Ljccw="></latexit><latexit sha1_base64="lFeJkxeQ7AjLO0ecaQE9U/Ljccw="></latexit><latexit sha1_base64="lFeJkxeQ7AjLO0ecaQE9U/Ljccw="></latexit>

conv(z, v1)
<latexit sha1_base64="yZu7iVmvOSNSknQqzXa++3EMKpc="></latexit><latexit sha1_base64="yZu7iVmvOSNSknQqzXa++3EMKpc="></latexit><latexit sha1_base64="yZu7iVmvOSNSknQqzXa++3EMKpc="></latexit><latexit sha1_base64="yZu7iVmvOSNSknQqzXa++3EMKpc="></latexit>

conv(z,v2)
<latexit sha1_base64="vqjXT0m+uo0YEl4iQe+wpZI9FJ8="></latexit><latexit sha1_base64="vqjXT0m+uo0YEl4iQe+wpZI9FJ8="></latexit><latexit sha1_base64="vqjXT0m+uo0YEl4iQe+wpZI9FJ8="></latexit><latexit sha1_base64="vqjXT0m+uo0YEl4iQe+wpZI9FJ8="></latexit>

conv(z, v3)
<latexit sha1_base64="qo7IcPGo8l2FgDz7DG/OvdKwgFQ="></latexit><latexit sha1_base64="qo7IcPGo8l2FgDz7DG/OvdKwgFQ="></latexit><latexit sha1_base64="qo7IcPGo8l2FgDz7DG/OvdKwgFQ="></latexit><latexit sha1_base64="qo7IcPGo8l2FgDz7DG/OvdKwgFQ="></latexit>

z
<latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit><latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit><latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit><latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit>

layer: conv1

5x5x3

layer: 
sigmoid

4x4x3 4x4x3

layer: conv2

feature  
map

feature 
map

feature 
map

feature 
map

3x3x4

??????Image
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¥ let us plug image as input, what values  are propagated?

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit>

<latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit>

<latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

x
<latexit sha1_base64="FCyld/ZoKiWWp7pCy2AGTMh7CpI="></latexit><latexit sha1_base64="FCyld/ZoKiWWp7pCy2AGTMh7CpI="></latexit><latexit sha1_base64="FCyld/ZoKiWWp7pCy2AGTMh7CpI="></latexit><latexit sha1_base64="FCyld/ZoKiWWp7pCy2AGTMh7CpI="></latexit> w1

<latexit sha1_base64="jPHsixyjKKhzzWkTw1BhFBgsgoU="></latexit><latexit sha1_base64="jPHsixyjKKhzzWkTw1BhFBgsgoU="></latexit><latexit sha1_base64="jPHsixyjKKhzzWkTw1BhFBgsgoU="></latexit><latexit sha1_base64="jPHsixyjKKhzzWkTw1BhFBgsgoU="></latexit>

conv(x, w1)
<latexit sha1_base64="YASDL9OmcmuGOyayDZd+ntOwL6E="></latexit><latexit sha1_base64="YASDL9OmcmuGOyayDZd+ntOwL6E="></latexit><latexit sha1_base64="YASDL9OmcmuGOyayDZd+ntOwL6E="></latexit><latexit sha1_base64="YASDL9OmcmuGOyayDZd+ntOwL6E="></latexit>

y1
<latexit sha1_base64="dU1FX1L9yBopedNSpAUrQm6ruag="></latexit><latexit sha1_base64="dU1FX1L9yBopedNSpAUrQm6ruag="></latexit><latexit sha1_base64="dU1FX1L9yBopedNSpAUrQm6ruag="></latexit><latexit sha1_base64="dU1FX1L9yBopedNSpAUrQm6ruag="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

w2
<latexit sha1_base64="zGcbDCKsYcbf3ftIEIURJuz84Yo="></latexit><latexit sha1_base64="zGcbDCKsYcbf3ftIEIURJuz84Yo="></latexit><latexit sha1_base64="zGcbDCKsYcbf3ftIEIURJuz84Yo="></latexit><latexit sha1_base64="zGcbDCKsYcbf3ftIEIURJuz84Yo="></latexit>

conv(x, w2)
<latexit sha1_base64="3yaYXlf1CyukV8tkYBVhcP4IyZc="></latexit><latexit sha1_base64="3yaYXlf1CyukV8tkYBVhcP4IyZc="></latexit><latexit sha1_base64="3yaYXlf1CyukV8tkYBVhcP4IyZc="></latexit><latexit sha1_base64="3yaYXlf1CyukV8tkYBVhcP4IyZc="></latexit>

y2
<latexit sha1_base64="53VtBhVDfYk0AS80I97WYeoUn5E="></latexit><latexit sha1_base64="53VtBhVDfYk0AS80I97WYeoUn5E="></latexit><latexit sha1_base64="53VtBhVDfYk0AS80I97WYeoUn5E="></latexit><latexit sha1_base64="53VtBhVDfYk0AS80I97WYeoUn5E="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

y3
<latexit sha1_base64="4GZa2VK7J2qsTD+KJJVk3C+Ntn4="></latexit><latexit sha1_base64="4GZa2VK7J2qsTD+KJJVk3C+Ntn4="></latexit><latexit sha1_base64="4GZa2VK7J2qsTD+KJJVk3C+Ntn4="></latexit><latexit sha1_base64="4GZa2VK7J2qsTD+KJJVk3C+Ntn4="></latexit>

w3
<latexit sha1_base64="930uo119V0pb2wGFoaZMUUjgIpU="></latexit><latexit sha1_base64="930uo119V0pb2wGFoaZMUUjgIpU="></latexit><latexit sha1_base64="930uo119V0pb2wGFoaZMUUjgIpU="></latexit><latexit sha1_base64="930uo119V0pb2wGFoaZMUUjgIpU="></latexit>

conv(x ,w3)
<latexit sha1_base64="g+HHi6d+baREyZJAG21bd6ac+M4="></latexit><latexit sha1_base64="g+HHi6d+baREyZJAG21bd6ac+M4="></latexit><latexit sha1_base64="g+HHi6d+baREyZJAG21bd6ac+M4="></latexit><latexit sha1_base64="g+HHi6d+baREyZJAG21bd6ac+M4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

y
<latexit sha1_base64="BZYD9+OVPTVoRS8xV3VN5XmKEOU="></latexit><latexit sha1_base64="BZYD9+OVPTVoRS8xV3VN5XmKEOU="></latexit><latexit sha1_base64="BZYD9+OVPTVoRS8xV3VN5XmKEOU="></latexit><latexit sha1_base64="BZYD9+OVPTVoRS8xV3VN5XmKEOU="></latexit>

�(y )
<latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

conv(z, v4 )
<latexit sha1_base64="lFeJkxeQ7AjLO0ecaQE9U/Ljccw="></latexit><latexit sha1_base64="lFeJkxeQ7AjLO0ecaQE9U/Ljccw="></latexit><latexit sha1_base64="lFeJkxeQ7AjLO0ecaQE9U/Ljccw="></latexit><latexit sha1_base64="lFeJkxeQ7AjLO0ecaQE9U/Ljccw="></latexit>

conv(z, v1)
<latexit sha1_base64="yZu7iVmvOSNSknQqzXa++3EMKpc="></latexit><latexit sha1_base64="yZu7iVmvOSNSknQqzXa++3EMKpc="></latexit><latexit sha1_base64="yZu7iVmvOSNSknQqzXa++3EMKpc="></latexit><latexit sha1_base64="yZu7iVmvOSNSknQqzXa++3EMKpc="></latexit>

conv(z,v2)
<latexit sha1_base64="vqjXT0m+uo0YEl4iQe+wpZI9FJ8="></latexit><latexit sha1_base64="vqjXT0m+uo0YEl4iQe+wpZI9FJ8="></latexit><latexit sha1_base64="vqjXT0m+uo0YEl4iQe+wpZI9FJ8="></latexit><latexit sha1_base64="vqjXT0m+uo0YEl4iQe+wpZI9FJ8="></latexit>

conv(z, v3)
<latexit sha1_base64="qo7IcPGo8l2FgDz7DG/OvdKwgFQ="></latexit><latexit sha1_base64="qo7IcPGo8l2FgDz7DG/OvdKwgFQ="></latexit><latexit sha1_base64="qo7IcPGo8l2FgDz7DG/OvdKwgFQ="></latexit><latexit sha1_base64="qo7IcPGo8l2FgDz7DG/OvdKwgFQ="></latexit>

z
<latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit><latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit><latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit><latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit>

layer: conv1

5x5x3

layer: 
sigmoid

4x4x3 4x4x3

layer: conv2

feature  
map

feature 
map

feature 
map

feature 
map

3x3x4

(!" ; + " )
<latexit sha1_base64="a18bi7g0fZrVYkou0ZDUuDsHNSY="></latexit><latexit sha1_base64="a18bi7g0fZrVYkou0ZDUuDsHNSY="></latexit><latexit sha1_base64="a18bi7g0fZrVYkou0ZDUuDsHNSY="></latexit><latexit sha1_base64="a18bi7g0fZrVYkou0ZDUuDsHNSY="></latexit>

(0; 1)
<latexit sha1_base64="GPISWm6SrfNa1ZRbZLOi27ZNb9E="></latexit><latexit sha1_base64="GPISWm6SrfNa1ZRbZLOi27ZNb9E="></latexit><latexit sha1_base64="GPISWm6SrfNa1ZRbZLOi27ZNb9E="></latexit><latexit sha1_base64="GPISWm6SrfNa1ZRbZLOi27ZNb9E="></latexit>

(! 1; 1)
<latexit sha1_base64="KP8zTRYYPGMe07ooMxhFuLAqkR4="></latexit><latexit sha1_base64="KP8zTRYYPGMe07ooMxhFuLAqkR4="></latexit><latexit sha1_base64="KP8zTRYYPGMe07ooMxhFuLAqkR4="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="vSnKPY6nDPNs+8GZtTyhGknxDO0="></latexit><latexit sha1_base64="Zh2qspNwE1hDYPRZWFY6PvZqbXQ="></latexit><latexit sha1_base64="iyfrawlh99t25oyOiLsqogwXDio="></latexit><latexit sha1_base64="KP8zTRYYPGMe07ooMxhFuLAqkR4="></latexit><latexit sha1_base64="KP8zTRYYPGMe07ooMxhFuLAqkR4="></latexit><latexit sha1_base64="KP8zTRYYPGMe07ooMxhFuLAqkR4="></latexit><latexit sha1_base64="KP8zTRYYPGMe07ooMxhFuLAqkR4="></latexit><latexit sha1_base64="KP8zTRYYPGMe07ooMxhFuLAqkR4="></latexit><latexit sha1_base64="KP8zTRYYPGMe07ooMxhFuLAqkR4="></latexit>

48
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<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit>

<latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit>

<latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

x
<latexit sha1_base64="FCyld/ZoKiWWp7pCy2AGTMh7CpI="></latexit><latexit sha1_base64="FCyld/ZoKiWWp7pCy2AGTMh7CpI="></latexit><latexit sha1_base64="FCyld/ZoKiWWp7pCy2AGTMh7CpI="></latexit><latexit sha1_base64="FCyld/ZoKiWWp7pCy2AGTMh7CpI="></latexit> w1

<latexit sha1_base64="jPHsixyjKKhzzWkTw1BhFBgsgoU="></latexit><latexit sha1_base64="jPHsixyjKKhzzWkTw1BhFBgsgoU="></latexit><latexit sha1_base64="jPHsixyjKKhzzWkTw1BhFBgsgoU="></latexit><latexit sha1_base64="jPHsixyjKKhzzWkTw1BhFBgsgoU="></latexit>

conv(x, w1)
<latexit sha1_base64="YASDL9OmcmuGOyayDZd+ntOwL6E="></latexit><latexit sha1_base64="YASDL9OmcmuGOyayDZd+ntOwL6E="></latexit><latexit sha1_base64="YASDL9OmcmuGOyayDZd+ntOwL6E="></latexit><latexit sha1_base64="YASDL9OmcmuGOyayDZd+ntOwL6E="></latexit>

y1
<latexit sha1_base64="dU1FX1L9yBopedNSpAUrQm6ruag="></latexit><latexit sha1_base64="dU1FX1L9yBopedNSpAUrQm6ruag="></latexit><latexit sha1_base64="dU1FX1L9yBopedNSpAUrQm6ruag="></latexit><latexit sha1_base64="dU1FX1L9yBopedNSpAUrQm6ruag="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

w2
<latexit sha1_base64="zGcbDCKsYcbf3ftIEIURJuz84Yo="></latexit><latexit sha1_base64="zGcbDCKsYcbf3ftIEIURJuz84Yo="></latexit><latexit sha1_base64="zGcbDCKsYcbf3ftIEIURJuz84Yo="></latexit><latexit sha1_base64="zGcbDCKsYcbf3ftIEIURJuz84Yo="></latexit>

conv(x, w2)
<latexit sha1_base64="3yaYXlf1CyukV8tkYBVhcP4IyZc="></latexit><latexit sha1_base64="3yaYXlf1CyukV8tkYBVhcP4IyZc="></latexit><latexit sha1_base64="3yaYXlf1CyukV8tkYBVhcP4IyZc="></latexit><latexit sha1_base64="3yaYXlf1CyukV8tkYBVhcP4IyZc="></latexit>

y2
<latexit sha1_base64="53VtBhVDfYk0AS80I97WYeoUn5E="></latexit><latexit sha1_base64="53VtBhVDfYk0AS80I97WYeoUn5E="></latexit><latexit sha1_base64="53VtBhVDfYk0AS80I97WYeoUn5E="></latexit><latexit sha1_base64="53VtBhVDfYk0AS80I97WYeoUn5E="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

y3
<latexit sha1_base64="4GZa2VK7J2qsTD+KJJVk3C+Ntn4="></latexit><latexit sha1_base64="4GZa2VK7J2qsTD+KJJVk3C+Ntn4="></latexit><latexit sha1_base64="4GZa2VK7J2qsTD+KJJVk3C+Ntn4="></latexit><latexit sha1_base64="4GZa2VK7J2qsTD+KJJVk3C+Ntn4="></latexit>

w3
<latexit sha1_base64="930uo119V0pb2wGFoaZMUUjgIpU="></latexit><latexit sha1_base64="930uo119V0pb2wGFoaZMUUjgIpU="></latexit><latexit sha1_base64="930uo119V0pb2wGFoaZMUUjgIpU="></latexit><latexit sha1_base64="930uo119V0pb2wGFoaZMUUjgIpU="></latexit>

conv(x ,w3)
<latexit sha1_base64="g+HHi6d+baREyZJAG21bd6ac+M4="></latexit><latexit sha1_base64="g+HHi6d+baREyZJAG21bd6ac+M4="></latexit><latexit sha1_base64="g+HHi6d+baREyZJAG21bd6ac+M4="></latexit><latexit sha1_base64="g+HHi6d+baREyZJAG21bd6ac+M4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

y
<latexit sha1_base64="BZYD9+OVPTVoRS8xV3VN5XmKEOU="></latexit><latexit sha1_base64="BZYD9+OVPTVoRS8xV3VN5XmKEOU="></latexit><latexit sha1_base64="BZYD9+OVPTVoRS8xV3VN5XmKEOU="></latexit><latexit sha1_base64="BZYD9+OVPTVoRS8xV3VN5XmKEOU="></latexit>

�(y )
<latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

conv(z, v4 )
<latexit sha1_base64="lFeJkxeQ7AjLO0ecaQE9U/Ljccw="></latexit><latexit sha1_base64="lFeJkxeQ7AjLO0ecaQE9U/Ljccw="></latexit><latexit sha1_base64="lFeJkxeQ7AjLO0ecaQE9U/Ljccw="></latexit><latexit sha1_base64="lFeJkxeQ7AjLO0ecaQE9U/Ljccw="></latexit>

conv(z, v1)
<latexit sha1_base64="yZu7iVmvOSNSknQqzXa++3EMKpc="></latexit><latexit sha1_base64="yZu7iVmvOSNSknQqzXa++3EMKpc="></latexit><latexit sha1_base64="yZu7iVmvOSNSknQqzXa++3EMKpc="></latexit><latexit sha1_base64="yZu7iVmvOSNSknQqzXa++3EMKpc="></latexit>

conv(z,v2)
<latexit sha1_base64="vqjXT0m+uo0YEl4iQe+wpZI9FJ8="></latexit><latexit sha1_base64="vqjXT0m+uo0YEl4iQe+wpZI9FJ8="></latexit><latexit sha1_base64="vqjXT0m+uo0YEl4iQe+wpZI9FJ8="></latexit><latexit sha1_base64="vqjXT0m+uo0YEl4iQe+wpZI9FJ8="></latexit>

conv(z, v3)
<latexit sha1_base64="qo7IcPGo8l2FgDz7DG/OvdKwgFQ="></latexit><latexit sha1_base64="qo7IcPGo8l2FgDz7DG/OvdKwgFQ="></latexit><latexit sha1_base64="qo7IcPGo8l2FgDz7DG/OvdKwgFQ="></latexit><latexit sha1_base64="qo7IcPGo8l2FgDz7DG/OvdKwgFQ="></latexit>

z
<latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit><latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit><latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit><latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit>

conv1 sigm conv2 sigm??? ???

�(y )
<latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

49
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<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit>

<latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit>

<latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

x
<latexit sha1_base64="FCyld/ZoKiWWp7pCy2AGTMh7CpI="></latexit><latexit sha1_base64="FCyld/ZoKiWWp7pCy2AGTMh7CpI="></latexit><latexit sha1_base64="FCyld/ZoKiWWp7pCy2AGTMh7CpI="></latexit><latexit sha1_base64="FCyld/ZoKiWWp7pCy2AGTMh7CpI="></latexit> w1

<latexit sha1_base64="jPHsixyjKKhzzWkTw1BhFBgsgoU="></latexit><latexit sha1_base64="jPHsixyjKKhzzWkTw1BhFBgsgoU="></latexit><latexit sha1_base64="jPHsixyjKKhzzWkTw1BhFBgsgoU="></latexit><latexit sha1_base64="jPHsixyjKKhzzWkTw1BhFBgsgoU="></latexit>

conv(x, w1)
<latexit sha1_base64="YASDL9OmcmuGOyayDZd+ntOwL6E="></latexit><latexit sha1_base64="YASDL9OmcmuGOyayDZd+ntOwL6E="></latexit><latexit sha1_base64="YASDL9OmcmuGOyayDZd+ntOwL6E="></latexit><latexit sha1_base64="YASDL9OmcmuGOyayDZd+ntOwL6E="></latexit>

y1
<latexit sha1_base64="dU1FX1L9yBopedNSpAUrQm6ruag="></latexit><latexit sha1_base64="dU1FX1L9yBopedNSpAUrQm6ruag="></latexit><latexit sha1_base64="dU1FX1L9yBopedNSpAUrQm6ruag="></latexit><latexit sha1_base64="dU1FX1L9yBopedNSpAUrQm6ruag="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

w2
<latexit sha1_base64="zGcbDCKsYcbf3ftIEIURJuz84Yo="></latexit><latexit sha1_base64="zGcbDCKsYcbf3ftIEIURJuz84Yo="></latexit><latexit sha1_base64="zGcbDCKsYcbf3ftIEIURJuz84Yo="></latexit><latexit sha1_base64="zGcbDCKsYcbf3ftIEIURJuz84Yo="></latexit>

conv(x, w2)
<latexit sha1_base64="3yaYXlf1CyukV8tkYBVhcP4IyZc="></latexit><latexit sha1_base64="3yaYXlf1CyukV8tkYBVhcP4IyZc="></latexit><latexit sha1_base64="3yaYXlf1CyukV8tkYBVhcP4IyZc="></latexit><latexit sha1_base64="3yaYXlf1CyukV8tkYBVhcP4IyZc="></latexit>

y2
<latexit sha1_base64="53VtBhVDfYk0AS80I97WYeoUn5E="></latexit><latexit sha1_base64="53VtBhVDfYk0AS80I97WYeoUn5E="></latexit><latexit sha1_base64="53VtBhVDfYk0AS80I97WYeoUn5E="></latexit><latexit sha1_base64="53VtBhVDfYk0AS80I97WYeoUn5E="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

y3
<latexit sha1_base64="4GZa2VK7J2qsTD+KJJVk3C+Ntn4="></latexit><latexit sha1_base64="4GZa2VK7J2qsTD+KJJVk3C+Ntn4="></latexit><latexit sha1_base64="4GZa2VK7J2qsTD+KJJVk3C+Ntn4="></latexit><latexit sha1_base64="4GZa2VK7J2qsTD+KJJVk3C+Ntn4="></latexit>

w3
<latexit sha1_base64="930uo119V0pb2wGFoaZMUUjgIpU="></latexit><latexit sha1_base64="930uo119V0pb2wGFoaZMUUjgIpU="></latexit><latexit sha1_base64="930uo119V0pb2wGFoaZMUUjgIpU="></latexit><latexit sha1_base64="930uo119V0pb2wGFoaZMUUjgIpU="></latexit>

conv(x ,w3)
<latexit sha1_base64="g+HHi6d+baREyZJAG21bd6ac+M4="></latexit><latexit sha1_base64="g+HHi6d+baREyZJAG21bd6ac+M4="></latexit><latexit sha1_base64="g+HHi6d+baREyZJAG21bd6ac+M4="></latexit><latexit sha1_base64="g+HHi6d+baREyZJAG21bd6ac+M4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

y
<latexit sha1_base64="BZYD9+OVPTVoRS8xV3VN5XmKEOU="></latexit><latexit sha1_base64="BZYD9+OVPTVoRS8xV3VN5XmKEOU="></latexit><latexit sha1_base64="BZYD9+OVPTVoRS8xV3VN5XmKEOU="></latexit><latexit sha1_base64="BZYD9+OVPTVoRS8xV3VN5XmKEOU="></latexit>

�(y )
<latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

conv(z, v4 )
<latexit sha1_base64="lFeJkxeQ7AjLO0ecaQE9U/Ljccw="></latexit><latexit sha1_base64="lFeJkxeQ7AjLO0ecaQE9U/Ljccw="></latexit><latexit sha1_base64="lFeJkxeQ7AjLO0ecaQE9U/Ljccw="></latexit><latexit sha1_base64="lFeJkxeQ7AjLO0ecaQE9U/Ljccw="></latexit>

conv(z, v1)
<latexit sha1_base64="yZu7iVmvOSNSknQqzXa++3EMKpc="></latexit><latexit sha1_base64="yZu7iVmvOSNSknQqzXa++3EMKpc="></latexit><latexit sha1_base64="yZu7iVmvOSNSknQqzXa++3EMKpc="></latexit><latexit sha1_base64="yZu7iVmvOSNSknQqzXa++3EMKpc="></latexit>

conv(z,v2)
<latexit sha1_base64="vqjXT0m+uo0YEl4iQe+wpZI9FJ8="></latexit><latexit sha1_base64="vqjXT0m+uo0YEl4iQe+wpZI9FJ8="></latexit><latexit sha1_base64="vqjXT0m+uo0YEl4iQe+wpZI9FJ8="></latexit><latexit sha1_base64="vqjXT0m+uo0YEl4iQe+wpZI9FJ8="></latexit>

conv(z, v3)
<latexit sha1_base64="qo7IcPGo8l2FgDz7DG/OvdKwgFQ="></latexit><latexit sha1_base64="qo7IcPGo8l2FgDz7DG/OvdKwgFQ="></latexit><latexit sha1_base64="qo7IcPGo8l2FgDz7DG/OvdKwgFQ="></latexit><latexit sha1_base64="qo7IcPGo8l2FgDz7DG/OvdKwgFQ="></latexit>

z
<latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit><latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit><latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit><latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit>

conv1 sigm conv2

�(y )
<latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

sigm

50
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¥ what happens to sigm outputs when weights are huge ?

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit>

<latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit>

<latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

x
<latexit sha1_base64="FCyld/ZoKiWWp7pCy2AGTMh7CpI="></latexit><latexit sha1_base64="FCyld/ZoKiWWp7pCy2AGTMh7CpI="></latexit><latexit sha1_base64="FCyld/ZoKiWWp7pCy2AGTMh7CpI="></latexit><latexit sha1_base64="FCyld/ZoKiWWp7pCy2AGTMh7CpI="></latexit> w1

<latexit sha1_base64="jPHsixyjKKhzzWkTw1BhFBgsgoU="></latexit><latexit sha1_base64="jPHsixyjKKhzzWkTw1BhFBgsgoU="></latexit><latexit sha1_base64="jPHsixyjKKhzzWkTw1BhFBgsgoU="></latexit><latexit sha1_base64="jPHsixyjKKhzzWkTw1BhFBgsgoU="></latexit>

conv(x, w1)
<latexit sha1_base64="YASDL9OmcmuGOyayDZd+ntOwL6E="></latexit><latexit sha1_base64="YASDL9OmcmuGOyayDZd+ntOwL6E="></latexit><latexit sha1_base64="YASDL9OmcmuGOyayDZd+ntOwL6E="></latexit><latexit sha1_base64="YASDL9OmcmuGOyayDZd+ntOwL6E="></latexit>

y1
<latexit sha1_base64="dU1FX1L9yBopedNSpAUrQm6ruag="></latexit><latexit sha1_base64="dU1FX1L9yBopedNSpAUrQm6ruag="></latexit><latexit sha1_base64="dU1FX1L9yBopedNSpAUrQm6ruag="></latexit><latexit sha1_base64="dU1FX1L9yBopedNSpAUrQm6ruag="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

w2
<latexit sha1_base64="zGcbDCKsYcbf3ftIEIURJuz84Yo="></latexit><latexit sha1_base64="zGcbDCKsYcbf3ftIEIURJuz84Yo="></latexit><latexit sha1_base64="zGcbDCKsYcbf3ftIEIURJuz84Yo="></latexit><latexit sha1_base64="zGcbDCKsYcbf3ftIEIURJuz84Yo="></latexit>

conv(x, w2)
<latexit sha1_base64="3yaYXlf1CyukV8tkYBVhcP4IyZc="></latexit><latexit sha1_base64="3yaYXlf1CyukV8tkYBVhcP4IyZc="></latexit><latexit sha1_base64="3yaYXlf1CyukV8tkYBVhcP4IyZc="></latexit><latexit sha1_base64="3yaYXlf1CyukV8tkYBVhcP4IyZc="></latexit>

y2
<latexit sha1_base64="53VtBhVDfYk0AS80I97WYeoUn5E="></latexit><latexit sha1_base64="53VtBhVDfYk0AS80I97WYeoUn5E="></latexit><latexit sha1_base64="53VtBhVDfYk0AS80I97WYeoUn5E="></latexit><latexit sha1_base64="53VtBhVDfYk0AS80I97WYeoUn5E="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

y3
<latexit sha1_base64="4GZa2VK7J2qsTD+KJJVk3C+Ntn4="></latexit><latexit sha1_base64="4GZa2VK7J2qsTD+KJJVk3C+Ntn4="></latexit><latexit sha1_base64="4GZa2VK7J2qsTD+KJJVk3C+Ntn4="></latexit><latexit sha1_base64="4GZa2VK7J2qsTD+KJJVk3C+Ntn4="></latexit>

w3
<latexit sha1_base64="930uo119V0pb2wGFoaZMUUjgIpU="></latexit><latexit sha1_base64="930uo119V0pb2wGFoaZMUUjgIpU="></latexit><latexit sha1_base64="930uo119V0pb2wGFoaZMUUjgIpU="></latexit><latexit sha1_base64="930uo119V0pb2wGFoaZMUUjgIpU="></latexit>

conv(x ,w3)
<latexit sha1_base64="g+HHi6d+baREyZJAG21bd6ac+M4="></latexit><latexit sha1_base64="g+HHi6d+baREyZJAG21bd6ac+M4="></latexit><latexit sha1_base64="g+HHi6d+baREyZJAG21bd6ac+M4="></latexit><latexit sha1_base64="g+HHi6d+baREyZJAG21bd6ac+M4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

y
<latexit sha1_base64="BZYD9+OVPTVoRS8xV3VN5XmKEOU="></latexit><latexit sha1_base64="BZYD9+OVPTVoRS8xV3VN5XmKEOU="></latexit><latexit sha1_base64="BZYD9+OVPTVoRS8xV3VN5XmKEOU="></latexit><latexit sha1_base64="BZYD9+OVPTVoRS8xV3VN5XmKEOU="></latexit>

�(y )
<latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

conv(z, v4 )
<latexit sha1_base64="lFeJkxeQ7AjLO0ecaQE9U/Ljccw="></latexit><latexit sha1_base64="lFeJkxeQ7AjLO0ecaQE9U/Ljccw="></latexit><latexit sha1_base64="lFeJkxeQ7AjLO0ecaQE9U/Ljccw="></latexit><latexit sha1_base64="lFeJkxeQ7AjLO0ecaQE9U/Ljccw="></latexit>

conv(z, v1)
<latexit sha1_base64="yZu7iVmvOSNSknQqzXa++3EMKpc="></latexit><latexit sha1_base64="yZu7iVmvOSNSknQqzXa++3EMKpc="></latexit><latexit sha1_base64="yZu7iVmvOSNSknQqzXa++3EMKpc="></latexit><latexit sha1_base64="yZu7iVmvOSNSknQqzXa++3EMKpc="></latexit>

conv(z,v2)
<latexit sha1_base64="vqjXT0m+uo0YEl4iQe+wpZI9FJ8="></latexit><latexit sha1_base64="vqjXT0m+uo0YEl4iQe+wpZI9FJ8="></latexit><latexit sha1_base64="vqjXT0m+uo0YEl4iQe+wpZI9FJ8="></latexit><latexit sha1_base64="vqjXT0m+uo0YEl4iQe+wpZI9FJ8="></latexit>

conv(z, v3)
<latexit sha1_base64="qo7IcPGo8l2FgDz7DG/OvdKwgFQ="></latexit><latexit sha1_base64="qo7IcPGo8l2FgDz7DG/OvdKwgFQ="></latexit><latexit sha1_base64="qo7IcPGo8l2FgDz7DG/OvdKwgFQ="></latexit><latexit sha1_base64="qo7IcPGo8l2FgDz7DG/OvdKwgFQ="></latexit>

z
<latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit><latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit><latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit><latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit>

conv1 sigm conv2 sigm??? ???

�(y )
<latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>
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<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit>

<latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit>

<latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

x
<latexit sha1_base64="FCyld/ZoKiWWp7pCy2AGTMh7CpI="></latexit><latexit sha1_base64="FCyld/ZoKiWWp7pCy2AGTMh7CpI="></latexit><latexit sha1_base64="FCyld/ZoKiWWp7pCy2AGTMh7CpI="></latexit><latexit sha1_base64="FCyld/ZoKiWWp7pCy2AGTMh7CpI="></latexit> w1

<latexit sha1_base64="jPHsixyjKKhzzWkTw1BhFBgsgoU="></latexit><latexit sha1_base64="jPHsixyjKKhzzWkTw1BhFBgsgoU="></latexit><latexit sha1_base64="jPHsixyjKKhzzWkTw1BhFBgsgoU="></latexit><latexit sha1_base64="jPHsixyjKKhzzWkTw1BhFBgsgoU="></latexit>

conv(x, w1)
<latexit sha1_base64="YASDL9OmcmuGOyayDZd+ntOwL6E="></latexit><latexit sha1_base64="YASDL9OmcmuGOyayDZd+ntOwL6E="></latexit><latexit sha1_base64="YASDL9OmcmuGOyayDZd+ntOwL6E="></latexit><latexit sha1_base64="YASDL9OmcmuGOyayDZd+ntOwL6E="></latexit>

y1
<latexit sha1_base64="dU1FX1L9yBopedNSpAUrQm6ruag="></latexit><latexit sha1_base64="dU1FX1L9yBopedNSpAUrQm6ruag="></latexit><latexit sha1_base64="dU1FX1L9yBopedNSpAUrQm6ruag="></latexit><latexit sha1_base64="dU1FX1L9yBopedNSpAUrQm6ruag="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

w2
<latexit sha1_base64="zGcbDCKsYcbf3ftIEIURJuz84Yo="></latexit><latexit sha1_base64="zGcbDCKsYcbf3ftIEIURJuz84Yo="></latexit><latexit sha1_base64="zGcbDCKsYcbf3ftIEIURJuz84Yo="></latexit><latexit sha1_base64="zGcbDCKsYcbf3ftIEIURJuz84Yo="></latexit>

conv(x, w2)
<latexit sha1_base64="3yaYXlf1CyukV8tkYBVhcP4IyZc="></latexit><latexit sha1_base64="3yaYXlf1CyukV8tkYBVhcP4IyZc="></latexit><latexit sha1_base64="3yaYXlf1CyukV8tkYBVhcP4IyZc="></latexit><latexit sha1_base64="3yaYXlf1CyukV8tkYBVhcP4IyZc="></latexit>

y2
<latexit sha1_base64="53VtBhVDfYk0AS80I97WYeoUn5E="></latexit><latexit sha1_base64="53VtBhVDfYk0AS80I97WYeoUn5E="></latexit><latexit sha1_base64="53VtBhVDfYk0AS80I97WYeoUn5E="></latexit><latexit sha1_base64="53VtBhVDfYk0AS80I97WYeoUn5E="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

y3
<latexit sha1_base64="4GZa2VK7J2qsTD+KJJVk3C+Ntn4="></latexit><latexit sha1_base64="4GZa2VK7J2qsTD+KJJVk3C+Ntn4="></latexit><latexit sha1_base64="4GZa2VK7J2qsTD+KJJVk3C+Ntn4="></latexit><latexit sha1_base64="4GZa2VK7J2qsTD+KJJVk3C+Ntn4="></latexit>

w3
<latexit sha1_base64="930uo119V0pb2wGFoaZMUUjgIpU="></latexit><latexit sha1_base64="930uo119V0pb2wGFoaZMUUjgIpU="></latexit><latexit sha1_base64="930uo119V0pb2wGFoaZMUUjgIpU="></latexit><latexit sha1_base64="930uo119V0pb2wGFoaZMUUjgIpU="></latexit>

conv(x ,w3)
<latexit sha1_base64="g+HHi6d+baREyZJAG21bd6ac+M4="></latexit><latexit sha1_base64="g+HHi6d+baREyZJAG21bd6ac+M4="></latexit><latexit sha1_base64="g+HHi6d+baREyZJAG21bd6ac+M4="></latexit><latexit sha1_base64="g+HHi6d+baREyZJAG21bd6ac+M4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

y
<latexit sha1_base64="BZYD9+OVPTVoRS8xV3VN5XmKEOU="></latexit><latexit sha1_base64="BZYD9+OVPTVoRS8xV3VN5XmKEOU="></latexit><latexit sha1_base64="BZYD9+OVPTVoRS8xV3VN5XmKEOU="></latexit><latexit sha1_base64="BZYD9+OVPTVoRS8xV3VN5XmKEOU="></latexit>

�(y )
<latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

conv(z, v4 )
<latexit sha1_base64="lFeJkxeQ7AjLO0ecaQE9U/Ljccw="></latexit><latexit sha1_base64="lFeJkxeQ7AjLO0ecaQE9U/Ljccw="></latexit><latexit sha1_base64="lFeJkxeQ7AjLO0ecaQE9U/Ljccw="></latexit><latexit sha1_base64="lFeJkxeQ7AjLO0ecaQE9U/Ljccw="></latexit>

conv(z, v1)
<latexit sha1_base64="yZu7iVmvOSNSknQqzXa++3EMKpc="></latexit><latexit sha1_base64="yZu7iVmvOSNSknQqzXa++3EMKpc="></latexit><latexit sha1_base64="yZu7iVmvOSNSknQqzXa++3EMKpc="></latexit><latexit sha1_base64="yZu7iVmvOSNSknQqzXa++3EMKpc="></latexit>

conv(z,v2)
<latexit sha1_base64="vqjXT0m+uo0YEl4iQe+wpZI9FJ8="></latexit><latexit sha1_base64="vqjXT0m+uo0YEl4iQe+wpZI9FJ8="></latexit><latexit sha1_base64="vqjXT0m+uo0YEl4iQe+wpZI9FJ8="></latexit><latexit sha1_base64="vqjXT0m+uo0YEl4iQe+wpZI9FJ8="></latexit>

conv(z, v3)
<latexit sha1_base64="qo7IcPGo8l2FgDz7DG/OvdKwgFQ="></latexit><latexit sha1_base64="qo7IcPGo8l2FgDz7DG/OvdKwgFQ="></latexit><latexit sha1_base64="qo7IcPGo8l2FgDz7DG/OvdKwgFQ="></latexit><latexit sha1_base64="qo7IcPGo8l2FgDz7DG/OvdKwgFQ="></latexit>

z
<latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit><latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit><latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit><latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit>

conv1 sigm conv2 sigm

�(y )
<latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>
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¥ what happen to backprop gradient when weights are huge ?

*x1
<latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit>

*
w2

<latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit><latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit><latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit><latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit>

+ ! (v)
<latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit><latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit><latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit><latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit>

p
<latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit><latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit><latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit><latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit>

y1
<latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit><latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit><latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit><latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit>

y2
<latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit><latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit><latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit><latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit>

v
<latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit>

is huge

is hugex2
<latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit>

w1
<latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit><latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit><latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit><latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit>

=?
! p

! w2
<latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit>

! p
! w1

<latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit>

= =?=
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¥ what happen to backprop gradient when weights are huge ?

*x1
<latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit>

*
w2

<latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit><latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit><latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit><latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit>

+ ! (v)
<latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit><latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit><latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit><latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit>

p
<latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit><latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit><latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit><latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit>

y1
<latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit><latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit><latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit><latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit>

y2
<latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit><latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit><latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit><latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit>

v
<latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit>

is huge

is huge

! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

=1
! v
! y1

<latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit>

x2
<latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit>

w1
<latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit><latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit><latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit><latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit>

! v
! y2

<latexit sha1_base64="+FdLKuPX//JEcxOxNacHkLsf5Ls="></latexit><latexit sha1_base64="+FdLKuPX//JEcxOxNacHkLsf5Ls="></latexit><latexit sha1_base64="+FdLKuPX//JEcxOxNacHkLsf5Ls="></latexit><latexit sha1_base64="+FdLKuPX//JEcxOxNacHkLsf5Ls="></latexit>

=1

! y1

! w1
<latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit>

! y2

! w2
<latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit>

=?
! p

! w2
<latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit>

! p
! w1

<latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit>

= =?=
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¥ what happen to backprop gradient when weights are huge ?

*x1
<latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit>

*
w2

<latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit><latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit><latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit><latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit>

+ ! (v)
<latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit><latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit><latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit><latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit>

p
<latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit><latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit><latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit><latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit>

y1
<latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit><latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit><latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit><latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit>

y2
<latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit><latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit><latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit><latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit>

v
<latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit>

is huge

is huge

! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

=1
! v
! y1

<latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit>

x2
<latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit>

=?

w1
<latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit><latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit><latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit><latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit>

! v
! y2

<latexit sha1_base64="+FdLKuPX//JEcxOxNacHkLsf5Ls="></latexit><latexit sha1_base64="+FdLKuPX//JEcxOxNacHkLsf5Ls="></latexit><latexit sha1_base64="+FdLKuPX//JEcxOxNacHkLsf5Ls="></latexit><latexit sha1_base64="+FdLKuPX//JEcxOxNacHkLsf5Ls="></latexit>

=1

! p
! w2

<latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit>

! p
! w1

<latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit>

! y1

! w1
<latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit>

! y1

! w1
<latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit>

! v
! y1

<latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit>

! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

= =?
! v
! y1

<latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit>

! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

=

! y2

! w2
<latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit>

! y2

! w2
<latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit>
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*x1
<latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit>

*
w2

<latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit><latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit><latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit><latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit>

+ ! (v)
<latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit><latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit><latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit><latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit>

p
<latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit><latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit><latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit><latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit>

y1
<latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit><latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit><latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit><latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit>

y2
<latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit><latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit><latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit><latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit>

v
<latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit>

is huge

is huge

! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

=1
! v
! y1

<latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit>

x2
<latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit>

=?

w1
<latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit><latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit><latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit><latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit>

! v
! y2

<latexit sha1_base64="+FdLKuPX//JEcxOxNacHkLsf5Ls="></latexit><latexit sha1_base64="+FdLKuPX//JEcxOxNacHkLsf5Ls="></latexit><latexit sha1_base64="+FdLKuPX//JEcxOxNacHkLsf5Ls="></latexit><latexit sha1_base64="+FdLKuPX//JEcxOxNacHkLsf5Ls="></latexit>

=1

! p
! w2

<latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit>

! p
! w1

<latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit>

! y1

! w1
<latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit>

! y1

! w1
<latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit>

! v
! y1

<latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit>

! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

= =?
! v
! y1

<latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit>

! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

=

! y2

! w2
<latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit>

! y2

! w2
<latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit>
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*x1
<latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit>

*
w2

<latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit><latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit><latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit><latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit>

+ ! (v)
<latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit><latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit><latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit><latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit>

p
<latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit><latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit><latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit><latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit>

y1
<latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit><latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit><latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit><latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit>

y2
<latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit><latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit><latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit><latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit>

v
<latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit>

is huge

is huge

! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

=1
! v
! y1

<latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit>

x2
<latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit>

=0

w1
<latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit><latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit><latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit><latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit>

! v
! y2

<latexit sha1_base64="+FdLKuPX//JEcxOxNacHkLsf5Ls="></latexit><latexit sha1_base64="+FdLKuPX//JEcxOxNacHkLsf5Ls="></latexit><latexit sha1_base64="+FdLKuPX//JEcxOxNacHkLsf5Ls="></latexit><latexit sha1_base64="+FdLKuPX//JEcxOxNacHkLsf5Ls="></latexit>

=1

! p
! w2

<latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit>

! p
! w1

<latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit>

! y1

! w1
<latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit>

! y1

! w1
<latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit>

! v
! y1

<latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit>

! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

= =0
! v
! y1

<latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit>

! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

=

! y2

! w2
<latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit>

! y2

! w2
<latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit>

¥ what happen to backprop gradient when weights are huge ?

=0
! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>
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<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit>

<latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit>

<latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

x
<latexit sha1_base64="FCyld/ZoKiWWp7pCy2AGTMh7CpI="></latexit><latexit sha1_base64="FCyld/ZoKiWWp7pCy2AGTMh7CpI="></latexit><latexit sha1_base64="FCyld/ZoKiWWp7pCy2AGTMh7CpI="></latexit><latexit sha1_base64="FCyld/ZoKiWWp7pCy2AGTMh7CpI="></latexit> w1

<latexit sha1_base64="jPHsixyjKKhzzWkTw1BhFBgsgoU="></latexit><latexit sha1_base64="jPHsixyjKKhzzWkTw1BhFBgsgoU="></latexit><latexit sha1_base64="jPHsixyjKKhzzWkTw1BhFBgsgoU="></latexit><latexit sha1_base64="jPHsixyjKKhzzWkTw1BhFBgsgoU="></latexit>

conv(x, w1)
<latexit sha1_base64="YASDL9OmcmuGOyayDZd+ntOwL6E="></latexit><latexit sha1_base64="YASDL9OmcmuGOyayDZd+ntOwL6E="></latexit><latexit sha1_base64="YASDL9OmcmuGOyayDZd+ntOwL6E="></latexit><latexit sha1_base64="YASDL9OmcmuGOyayDZd+ntOwL6E="></latexit>

y1
<latexit sha1_base64="dU1FX1L9yBopedNSpAUrQm6ruag="></latexit><latexit sha1_base64="dU1FX1L9yBopedNSpAUrQm6ruag="></latexit><latexit sha1_base64="dU1FX1L9yBopedNSpAUrQm6ruag="></latexit><latexit sha1_base64="dU1FX1L9yBopedNSpAUrQm6ruag="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

w2
<latexit sha1_base64="zGcbDCKsYcbf3ftIEIURJuz84Yo="></latexit><latexit sha1_base64="zGcbDCKsYcbf3ftIEIURJuz84Yo="></latexit><latexit sha1_base64="zGcbDCKsYcbf3ftIEIURJuz84Yo="></latexit><latexit sha1_base64="zGcbDCKsYcbf3ftIEIURJuz84Yo="></latexit>

conv(x, w2)
<latexit sha1_base64="3yaYXlf1CyukV8tkYBVhcP4IyZc="></latexit><latexit sha1_base64="3yaYXlf1CyukV8tkYBVhcP4IyZc="></latexit><latexit sha1_base64="3yaYXlf1CyukV8tkYBVhcP4IyZc="></latexit><latexit sha1_base64="3yaYXlf1CyukV8tkYBVhcP4IyZc="></latexit>

y2
<latexit sha1_base64="53VtBhVDfYk0AS80I97WYeoUn5E="></latexit><latexit sha1_base64="53VtBhVDfYk0AS80I97WYeoUn5E="></latexit><latexit sha1_base64="53VtBhVDfYk0AS80I97WYeoUn5E="></latexit><latexit sha1_base64="53VtBhVDfYk0AS80I97WYeoUn5E="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

y3
<latexit sha1_base64="4GZa2VK7J2qsTD+KJJVk3C+Ntn4="></latexit><latexit sha1_base64="4GZa2VK7J2qsTD+KJJVk3C+Ntn4="></latexit><latexit sha1_base64="4GZa2VK7J2qsTD+KJJVk3C+Ntn4="></latexit><latexit sha1_base64="4GZa2VK7J2qsTD+KJJVk3C+Ntn4="></latexit>

w3
<latexit sha1_base64="930uo119V0pb2wGFoaZMUUjgIpU="></latexit><latexit sha1_base64="930uo119V0pb2wGFoaZMUUjgIpU="></latexit><latexit sha1_base64="930uo119V0pb2wGFoaZMUUjgIpU="></latexit><latexit sha1_base64="930uo119V0pb2wGFoaZMUUjgIpU="></latexit>

conv(x ,w3)
<latexit sha1_base64="g+HHi6d+baREyZJAG21bd6ac+M4="></latexit><latexit sha1_base64="g+HHi6d+baREyZJAG21bd6ac+M4="></latexit><latexit sha1_base64="g+HHi6d+baREyZJAG21bd6ac+M4="></latexit><latexit sha1_base64="g+HHi6d+baREyZJAG21bd6ac+M4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

y
<latexit sha1_base64="BZYD9+OVPTVoRS8xV3VN5XmKEOU="></latexit><latexit sha1_base64="BZYD9+OVPTVoRS8xV3VN5XmKEOU="></latexit><latexit sha1_base64="BZYD9+OVPTVoRS8xV3VN5XmKEOU="></latexit><latexit sha1_base64="BZYD9+OVPTVoRS8xV3VN5XmKEOU="></latexit>

�(y )
<latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

conv(z, v4 )
<latexit sha1_base64="lFeJkxeQ7AjLO0ecaQE9U/Ljccw="></latexit><latexit sha1_base64="lFeJkxeQ7AjLO0ecaQE9U/Ljccw="></latexit><latexit sha1_base64="lFeJkxeQ7AjLO0ecaQE9U/Ljccw="></latexit><latexit sha1_base64="lFeJkxeQ7AjLO0ecaQE9U/Ljccw="></latexit>

conv(z, v1)
<latexit sha1_base64="yZu7iVmvOSNSknQqzXa++3EMKpc="></latexit><latexit sha1_base64="yZu7iVmvOSNSknQqzXa++3EMKpc="></latexit><latexit sha1_base64="yZu7iVmvOSNSknQqzXa++3EMKpc="></latexit><latexit sha1_base64="yZu7iVmvOSNSknQqzXa++3EMKpc="></latexit>

conv(z,v2)
<latexit sha1_base64="vqjXT0m+uo0YEl4iQe+wpZI9FJ8="></latexit><latexit sha1_base64="vqjXT0m+uo0YEl4iQe+wpZI9FJ8="></latexit><latexit sha1_base64="vqjXT0m+uo0YEl4iQe+wpZI9FJ8="></latexit><latexit sha1_base64="vqjXT0m+uo0YEl4iQe+wpZI9FJ8="></latexit>

conv(z, v3)
<latexit sha1_base64="qo7IcPGo8l2FgDz7DG/OvdKwgFQ="></latexit><latexit sha1_base64="qo7IcPGo8l2FgDz7DG/OvdKwgFQ="></latexit><latexit sha1_base64="qo7IcPGo8l2FgDz7DG/OvdKwgFQ="></latexit><latexit sha1_base64="qo7IcPGo8l2FgDz7DG/OvdKwgFQ="></latexit>

z
<latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit><latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit><latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit><latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit>

conv1 sigm conv2

�(y )
<latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

z
<latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit><latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit><latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit><latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit>

sigm??? ???

¥ what happens when conv input is only positive?

58



Czech Technical University in Prague
Faculty of Electrical Engineering, Department of Cybernetics

¥ zero gradient when saturated 
¥ what happen to backprop  

gradient?

*x1
<latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit>

*
w2

<latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit><latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit><latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit><latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit>

+ ! (v)
<latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit><latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit><latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit><latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit>

p
<latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit><latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit><latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit><latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit>

y1
<latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit><latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit><latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit><latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit>

y2
<latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit><latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit><latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit><latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit>

v
<latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit>

>0

>0

! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

=1
! v
! y1

<latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit>

x2
<latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit>

=?

w1
<latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit><latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit><latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit><latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit>

! v
! y2

<latexit sha1_base64="+FdLKuPX//JEcxOxNacHkLsf5Ls="></latexit><latexit sha1_base64="+FdLKuPX//JEcxOxNacHkLsf5Ls="></latexit><latexit sha1_base64="+FdLKuPX//JEcxOxNacHkLsf5Ls="></latexit><latexit sha1_base64="+FdLKuPX//JEcxOxNacHkLsf5Ls="></latexit>

=1

! p
! w2

<latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit>

! p
! w1

<latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit>

! y1

! w1
<latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit>

! y1

! w1
<latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit>

! v
! y1

<latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit>

! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

= =?
! v
! y1

<latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit>

! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

=

! y2

! w2
<latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit>

! y2

! w2
<latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit>
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*x1
<latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit>

*
w2

<latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit><latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit><latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit><latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit>

+ ! (v)
<latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit><latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit><latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit><latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit>

p
<latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit><latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit><latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit><latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit>

y1
<latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit><latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit><latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit><latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit>

y2
<latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit><latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit><latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit><latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit>

v
<latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit>

>0

>0

! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

=1
! v
! y1

<latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit>

x2
<latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit>

=?

w1
<latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit><latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit><latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit><latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit>

! v
! y2

<latexit sha1_base64="+FdLKuPX//JEcxOxNacHkLsf5Ls="></latexit><latexit sha1_base64="+FdLKuPX//JEcxOxNacHkLsf5Ls="></latexit><latexit sha1_base64="+FdLKuPX//JEcxOxNacHkLsf5Ls="></latexit><latexit sha1_base64="+FdLKuPX//JEcxOxNacHkLsf5Ls="></latexit>

=1

! p
! w2

<latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit>

! p
! w1

<latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit>

! y1

! w1
<latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit>

! y1

! w1
<latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit>

! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

= =?
! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

=

! y2

! w2
<latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit>

! y2

! w2
<latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit>

11 . .. .

Learning 

¥ zero gradient when saturated 
¥ what happen to backprop  

gradient?

60



Czech Technical University in Prague
Faculty of Electrical Engineering, Department of Cybernetics

*x1
<latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit>

*
w2

<latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit><latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit><latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit><latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit>

+ ! (v)
<latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit><latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit><latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit><latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit>

p
<latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit><latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit><latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit><latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit>

y1
<latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit><latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit><latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit><latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit>

y2
<latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit><latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit><latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit><latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit>

v
<latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit>

>0

>0

! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

=1
! v
! y1

<latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit>

x2
<latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit>

=?

w1
<latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit><latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit><latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit><latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit>

! v
! y2

<latexit sha1_base64="+FdLKuPX//JEcxOxNacHkLsf5Ls="></latexit><latexit sha1_base64="+FdLKuPX//JEcxOxNacHkLsf5Ls="></latexit><latexit sha1_base64="+FdLKuPX//JEcxOxNacHkLsf5Ls="></latexit><latexit sha1_base64="+FdLKuPX//JEcxOxNacHkLsf5Ls="></latexit>

=1

! p
! w2

<latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit>

! p
! w1

<latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit>

! y1

! w1
<latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit>

! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

= =?
! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

=

! y2

! w2
<latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit>

11x1
<latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit><latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit><latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit><latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit>

. x2
<latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit><latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit><latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit><latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit>

.. .

Learning 

¥ zero gradient when saturated 
¥ what happen to backprop  

gradient?
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*x1
<latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit>

*
w2

<latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit><latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit><latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit><latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit>

+ ! (v)
<latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit><latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit><latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit><latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit>

p
<latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit><latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit><latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit><latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit>

y1
<latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit><latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit><latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit><latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit>

y2
<latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit><latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit><latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit><latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit>

v
<latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit>

>0

>0

! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

=1
! v
! y1

<latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit>

x2
<latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit>

>0

w1
<latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit><latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit><latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit><latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit>

! v
! y2

<latexit sha1_base64="+FdLKuPX//JEcxOxNacHkLsf5Ls="></latexit><latexit sha1_base64="+FdLKuPX//JEcxOxNacHkLsf5Ls="></latexit><latexit sha1_base64="+FdLKuPX//JEcxOxNacHkLsf5Ls="></latexit><latexit sha1_base64="+FdLKuPX//JEcxOxNacHkLsf5Ls="></latexit>

=1

! p
! w2

<latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit>

! p
! w1

<latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit>

! y1

! w1
<latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit>

! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

= >0! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

=

! y2

! w2
<latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit>

11x1
<latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit><latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit><latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit><latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit>

. x2
<latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit><latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit><latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit><latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit>

.. .

Learning 

¥ zero gradient when saturated 
¥ what happen to backprop  

gradient?
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*x1
<latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit>

*
w2

<latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit><latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit><latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit><latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit>

+ ! (v)
<latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit><latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit><latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit><latexit sha1_base64="zFaocIklijjBwSUnvW6N5LUWKgI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzEOSJcxOZpMh81hmZgNhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63t7a+sbm1Xdgp7u7tHxyWjo6bRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0N/NbY6oNU/LRThIaCjyQLGYEWyc9dQ0bCFwZX/RKZb/qz4FWSZCTMuSo90pf3b4iqaDSEo6N6QR+YsMMa8sIp9NiNzU0wWSEB7TjqMSCmjCbHzxF507po1hpV9Kiufp7IsPCmImIXKfAdmiWvZn4n9dJbXwTZkwmqaWSLBbFKUdWodn3qM80JZZPHMFEM3crIkOsMbEuo6ILIVh+eZU0L6uBXw0ersq12zyOApzCGVQggGuowT3UoQEEBDzDK7x52nvx3r2PReual8+cwB94nz9A9pAI</latexit>

p
<latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit><latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit><latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit><latexit sha1_base64="dTdQoi/RmnNb7oXR1Ekp6K89DYw="></latexit>

y1
<latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit><latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit><latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit><latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit>

y2
<latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit><latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit><latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit><latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit>

v
<latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit>

>0

>0

! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

=1
! v
! y1

<latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit><latexit sha1_base64="FaItZdDuU6FkKdnqpzql4ZPKms0="></latexit>

x2
<latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit>

w1
<latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit><latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit><latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit><latexit sha1_base64="x3+vf06QaiZbytuTgzZc+MW2BGw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAKKo2f</latexit>

! v
! y2

<latexit sha1_base64="+FdLKuPX//JEcxOxNacHkLsf5Ls="></latexit><latexit sha1_base64="+FdLKuPX//JEcxOxNacHkLsf5Ls="></latexit><latexit sha1_base64="+FdLKuPX//JEcxOxNacHkLsf5Ls="></latexit><latexit sha1_base64="+FdLKuPX//JEcxOxNacHkLsf5Ls="></latexit>

=1

! p
! w2

<latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit>

! p
! w1

<latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit>

! y1

! w1
<latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit><latexit sha1_base64="syUTWiPMd7ih9CFQpXGnvwqfjE0="></latexit>

! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

= ! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

=

! y2

! w2
<latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit><latexit sha1_base64="tHGS424IS6qWJ5nzeWKwcqJKZTA="></latexit>

11x1
<latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit><latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit><latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit><latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit>

. x2
<latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit><latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit><latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit><latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit>

.. .>0 >0
<0 <0

Learning 

¥ zero gradient when saturated 
¥ what happen to backprop  

gradient?
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! p
! w2

<latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit>

! p
! w1

<latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit>

! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

= ! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

= 11x1
<latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit><latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit><latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit><latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit>

. x2
<latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit><latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit><latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit><latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit>

.. .>0 >0
<0 <0

w2
<latexit sha1_base64="Hxv9vcc0pLiyOEXaZaV0KhXUsw8="></latexit><latexit sha1_base64="Hxv9vcc0pLiyOEXaZaV0KhXUsw8="></latexit><latexit sha1_base64="Hxv9vcc0pLiyOEXaZaV0KhXUsw8="></latexit><latexit sha1_base64="Hxv9vcc0pLiyOEXaZaV0KhXUsw8="></latexit>

w1
<latexit sha1_base64="Jz3NqU7RQNyaygBXVnAl9EZnU7M="></latexit><latexit sha1_base64="Jz3NqU7RQNyaygBXVnAl9EZnU7M="></latexit><latexit sha1_base64="Jz3NqU7RQNyaygBXVnAl9EZnU7M="></latexit><latexit sha1_base64="Jz3NqU7RQNyaygBXVnAl9EZnU7M="></latexit>

w
<latexit sha1_base64="ZWFajL+zv0Rg3ek6u884fHoJvSs="></latexit><latexit sha1_base64="ZWFajL+zv0Rg3ek6u884fHoJvSs="></latexit><latexit sha1_base64="ZWFajL+zv0Rg3ek6u884fHoJvSs="></latexit><latexit sha1_base64="ZWFajL+zv0Rg3ek6u884fHoJvSs="></latexit>

w
opt

<latexit sha1_base64="nuu4BPEQq5BJQ1I3wpHX4mSVC2g="></latexit><latexit sha1_base64="nuu4BPEQq5BJQ1I3wpHX4mSVC2g="></latexit><latexit sha1_base64="nuu4BPEQq5BJQ1I3wpHX4mSVC2g="></latexit><latexit sha1_base64="nuu4BPEQq5BJQ1I3wpHX4mSVC2g="></latexit>

Learning 

¥ zero gradient when saturated 
¥ what happen to backprop  

gradient?
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! p
! w2

<latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit>

! p
! w1

<latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit>

! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

= ! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

= 11x1
<latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit><latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit><latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit><latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit>

. x2
<latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit><latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit><latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit><latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit>

.. .>0 >0
<0 <0

w2
<latexit sha1_base64="Hxv9vcc0pLiyOEXaZaV0KhXUsw8="></latexit><latexit sha1_base64="Hxv9vcc0pLiyOEXaZaV0KhXUsw8="></latexit><latexit sha1_base64="Hxv9vcc0pLiyOEXaZaV0KhXUsw8="></latexit><latexit sha1_base64="Hxv9vcc0pLiyOEXaZaV0KhXUsw8="></latexit>

w1
<latexit sha1_base64="Jz3NqU7RQNyaygBXVnAl9EZnU7M="></latexit><latexit sha1_base64="Jz3NqU7RQNyaygBXVnAl9EZnU7M="></latexit><latexit sha1_base64="Jz3NqU7RQNyaygBXVnAl9EZnU7M="></latexit><latexit sha1_base64="Jz3NqU7RQNyaygBXVnAl9EZnU7M="></latexit>

w
<latexit sha1_base64="ZWFajL+zv0Rg3ek6u884fHoJvSs="></latexit><latexit sha1_base64="ZWFajL+zv0Rg3ek6u884fHoJvSs="></latexit><latexit sha1_base64="ZWFajL+zv0Rg3ek6u884fHoJvSs="></latexit><latexit sha1_base64="ZWFajL+zv0Rg3ek6u884fHoJvSs="></latexit>

w
opt

<latexit sha1_base64="nuu4BPEQq5BJQ1I3wpHX4mSVC2g="></latexit><latexit sha1_base64="nuu4BPEQq5BJQ1I3wpHX4mSVC2g="></latexit><latexit sha1_base64="nuu4BPEQq5BJQ1I3wpHX4mSVC2g="></latexit><latexit sha1_base64="nuu4BPEQq5BJQ1I3wpHX4mSVC2g="></latexit>

!
! p
! w

"

opt
<latexit sha1_base64="RoVzZtms6I5Xz+kiOJcxk+ca6Pg="></latexit><latexit sha1_base64="RoVzZtms6I5Xz+kiOJcxk+ca6Pg="></latexit><latexit sha1_base64="RoVzZtms6I5Xz+kiOJcxk+ca6Pg="></latexit><latexit sha1_base64="RoVzZtms6I5Xz+kiOJcxk+ca6Pg="></latexit>

Learning 

¥ zero gradient when saturated 
¥ what happen to backprop  

gradient?
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! p
! w2

<latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit>

! p
! w1

<latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit>

! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

= ! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

= 11x1
<latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit><latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit><latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit><latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit>

. x2
<latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit><latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit><latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit><latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit>

.. .>0 >0
<0 <0

w2
<latexit sha1_base64="Hxv9vcc0pLiyOEXaZaV0KhXUsw8="></latexit><latexit sha1_base64="Hxv9vcc0pLiyOEXaZaV0KhXUsw8="></latexit><latexit sha1_base64="Hxv9vcc0pLiyOEXaZaV0KhXUsw8="></latexit><latexit sha1_base64="Hxv9vcc0pLiyOEXaZaV0KhXUsw8="></latexit>

w1
<latexit sha1_base64="Jz3NqU7RQNyaygBXVnAl9EZnU7M="></latexit><latexit sha1_base64="Jz3NqU7RQNyaygBXVnAl9EZnU7M="></latexit><latexit sha1_base64="Jz3NqU7RQNyaygBXVnAl9EZnU7M="></latexit><latexit sha1_base64="Jz3NqU7RQNyaygBXVnAl9EZnU7M="></latexit>

w
<latexit sha1_base64="ZWFajL+zv0Rg3ek6u884fHoJvSs="></latexit><latexit sha1_base64="ZWFajL+zv0Rg3ek6u884fHoJvSs="></latexit><latexit sha1_base64="ZWFajL+zv0Rg3ek6u884fHoJvSs="></latexit><latexit sha1_base64="ZWFajL+zv0Rg3ek6u884fHoJvSs="></latexit>

w
opt

<latexit sha1_base64="nuu4BPEQq5BJQ1I3wpHX4mSVC2g="></latexit><latexit sha1_base64="nuu4BPEQq5BJQ1I3wpHX4mSVC2g="></latexit><latexit sha1_base64="nuu4BPEQq5BJQ1I3wpHX4mSVC2g="></latexit><latexit sha1_base64="nuu4BPEQq5BJQ1I3wpHX4mSVC2g="></latexit>

!
! p
! w

"

opt
<latexit sha1_base64="RoVzZtms6I5Xz+kiOJcxk+ca6Pg="></latexit><latexit sha1_base64="RoVzZtms6I5Xz+kiOJcxk+ca6Pg="></latexit><latexit sha1_base64="RoVzZtms6I5Xz+kiOJcxk+ca6Pg="></latexit><latexit sha1_base64="RoVzZtms6I5Xz+kiOJcxk+ca6Pg="></latexit>

w > 0
<latexit sha1_base64="9ZIMaaWNdg5r3/atoskEimjrKNM="></latexit><latexit sha1_base64="9ZIMaaWNdg5r3/atoskEimjrKNM="></latexit><latexit sha1_base64="9ZIMaaWNdg5r3/atoskEimjrKNM="></latexit><latexit sha1_base64="9ZIMaaWNdg5r3/atoskEimjrKNM="></latexit>

Learning 

¥ zero gradient when saturated 
¥ what happen to backprop  

gradient?
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! p
! w2

<latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit>

! p
! w1

<latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit>

! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

= ! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

= 11x1
<latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit><latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit><latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit><latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit>

. x2
<latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit><latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit><latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit><latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit>

.. .>0 >0
<0 <0

w2
<latexit sha1_base64="Hxv9vcc0pLiyOEXaZaV0KhXUsw8="></latexit><latexit sha1_base64="Hxv9vcc0pLiyOEXaZaV0KhXUsw8="></latexit><latexit sha1_base64="Hxv9vcc0pLiyOEXaZaV0KhXUsw8="></latexit><latexit sha1_base64="Hxv9vcc0pLiyOEXaZaV0KhXUsw8="></latexit>

w1
<latexit sha1_base64="Jz3NqU7RQNyaygBXVnAl9EZnU7M="></latexit><latexit sha1_base64="Jz3NqU7RQNyaygBXVnAl9EZnU7M="></latexit><latexit sha1_base64="Jz3NqU7RQNyaygBXVnAl9EZnU7M="></latexit><latexit sha1_base64="Jz3NqU7RQNyaygBXVnAl9EZnU7M="></latexit>

w
<latexit sha1_base64="ZWFajL+zv0Rg3ek6u884fHoJvSs="></latexit><latexit sha1_base64="ZWFajL+zv0Rg3ek6u884fHoJvSs="></latexit><latexit sha1_base64="ZWFajL+zv0Rg3ek6u884fHoJvSs="></latexit><latexit sha1_base64="ZWFajL+zv0Rg3ek6u884fHoJvSs="></latexit>

w
opt

<latexit sha1_base64="nuu4BPEQq5BJQ1I3wpHX4mSVC2g="></latexit><latexit sha1_base64="nuu4BPEQq5BJQ1I3wpHX4mSVC2g="></latexit><latexit sha1_base64="nuu4BPEQq5BJQ1I3wpHX4mSVC2g="></latexit><latexit sha1_base64="nuu4BPEQq5BJQ1I3wpHX4mSVC2g="></latexit>

!
! p
! w

"

opt
<latexit sha1_base64="RoVzZtms6I5Xz+kiOJcxk+ca6Pg="></latexit><latexit sha1_base64="RoVzZtms6I5Xz+kiOJcxk+ca6Pg="></latexit><latexit sha1_base64="RoVzZtms6I5Xz+kiOJcxk+ca6Pg="></latexit><latexit sha1_base64="RoVzZtms6I5Xz+kiOJcxk+ca6Pg="></latexit>

w < 0
<latexit sha1_base64="mQQenXGAqR8hvKz3Ftzq17Owwg8="></latexit><latexit sha1_base64="mQQenXGAqR8hvKz3Ftzq17Owwg8="></latexit><latexit sha1_base64="mQQenXGAqR8hvKz3Ftzq17Owwg8="></latexit><latexit sha1_base64="mQQenXGAqR8hvKz3Ftzq17Owwg8="></latexit>

w > 0
<latexit sha1_base64="9ZIMaaWNdg5r3/atoskEimjrKNM="></latexit><latexit sha1_base64="9ZIMaaWNdg5r3/atoskEimjrKNM="></latexit><latexit sha1_base64="9ZIMaaWNdg5r3/atoskEimjrKNM="></latexit><latexit sha1_base64="9ZIMaaWNdg5r3/atoskEimjrKNM="></latexit>

Learning 

¥ zero gradient when saturated 
¥ what happen to backprop  

gradient?
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! p
! w2

<latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit>

! p
! w1

<latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit>

! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

= ! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

= 11x1
<latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit><latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit><latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit><latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit>

. x2
<latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit><latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit><latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit><latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit>

.. .>0 >0
<0 <0

w2
<latexit sha1_base64="Hxv9vcc0pLiyOEXaZaV0KhXUsw8="></latexit><latexit sha1_base64="Hxv9vcc0pLiyOEXaZaV0KhXUsw8="></latexit><latexit sha1_base64="Hxv9vcc0pLiyOEXaZaV0KhXUsw8="></latexit><latexit sha1_base64="Hxv9vcc0pLiyOEXaZaV0KhXUsw8="></latexit>

w1
<latexit sha1_base64="Jz3NqU7RQNyaygBXVnAl9EZnU7M="></latexit><latexit sha1_base64="Jz3NqU7RQNyaygBXVnAl9EZnU7M="></latexit><latexit sha1_base64="Jz3NqU7RQNyaygBXVnAl9EZnU7M="></latexit><latexit sha1_base64="Jz3NqU7RQNyaygBXVnAl9EZnU7M="></latexit>

w
<latexit sha1_base64="ZWFajL+zv0Rg3ek6u884fHoJvSs="></latexit><latexit sha1_base64="ZWFajL+zv0Rg3ek6u884fHoJvSs="></latexit><latexit sha1_base64="ZWFajL+zv0Rg3ek6u884fHoJvSs="></latexit><latexit sha1_base64="ZWFajL+zv0Rg3ek6u884fHoJvSs="></latexit>

w
opt

<latexit sha1_base64="nuu4BPEQq5BJQ1I3wpHX4mSVC2g="></latexit><latexit sha1_base64="nuu4BPEQq5BJQ1I3wpHX4mSVC2g="></latexit><latexit sha1_base64="nuu4BPEQq5BJQ1I3wpHX4mSVC2g="></latexit><latexit sha1_base64="nuu4BPEQq5BJQ1I3wpHX4mSVC2g="></latexit>

!
! p
! w

"

opt
<latexit sha1_base64="RoVzZtms6I5Xz+kiOJcxk+ca6Pg="></latexit><latexit sha1_base64="RoVzZtms6I5Xz+kiOJcxk+ca6Pg="></latexit><latexit sha1_base64="RoVzZtms6I5Xz+kiOJcxk+ca6Pg="></latexit><latexit sha1_base64="RoVzZtms6I5Xz+kiOJcxk+ca6Pg="></latexit>

!
! p
! w

"

sigmoid
<latexit sha1_base64="GwPQVrD6KlhgyjOlHW7owQnQpg4="></latexit><latexit sha1_base64="GwPQVrD6KlhgyjOlHW7owQnQpg4="></latexit><latexit sha1_base64="GwPQVrD6KlhgyjOlHW7owQnQpg4="></latexit><latexit sha1_base64="GwPQVrD6KlhgyjOlHW7owQnQpg4="></latexit>
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! p
! w2

<latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit>

! p
! w1

<latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit>

! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

= ! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

= 11x1
<latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit><latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit><latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit><latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit>

. x2
<latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit><latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit><latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit><latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit>

.. .>0 >0
<0 <0

w2
<latexit sha1_base64="Hxv9vcc0pLiyOEXaZaV0KhXUsw8="></latexit><latexit sha1_base64="Hxv9vcc0pLiyOEXaZaV0KhXUsw8="></latexit><latexit sha1_base64="Hxv9vcc0pLiyOEXaZaV0KhXUsw8="></latexit><latexit sha1_base64="Hxv9vcc0pLiyOEXaZaV0KhXUsw8="></latexit>

w1
<latexit sha1_base64="Jz3NqU7RQNyaygBXVnAl9EZnU7M="></latexit><latexit sha1_base64="Jz3NqU7RQNyaygBXVnAl9EZnU7M="></latexit><latexit sha1_base64="Jz3NqU7RQNyaygBXVnAl9EZnU7M="></latexit><latexit sha1_base64="Jz3NqU7RQNyaygBXVnAl9EZnU7M="></latexit>

w
<latexit sha1_base64="ZWFajL+zv0Rg3ek6u884fHoJvSs="></latexit><latexit sha1_base64="ZWFajL+zv0Rg3ek6u884fHoJvSs="></latexit><latexit sha1_base64="ZWFajL+zv0Rg3ek6u884fHoJvSs="></latexit><latexit sha1_base64="ZWFajL+zv0Rg3ek6u884fHoJvSs="></latexit>

w
opt

<latexit sha1_base64="nuu4BPEQq5BJQ1I3wpHX4mSVC2g="></latexit><latexit sha1_base64="nuu4BPEQq5BJQ1I3wpHX4mSVC2g="></latexit><latexit sha1_base64="nuu4BPEQq5BJQ1I3wpHX4mSVC2g="></latexit><latexit sha1_base64="nuu4BPEQq5BJQ1I3wpHX4mSVC2g="></latexit>

!
! p
! w

"

opt
<latexit sha1_base64="RoVzZtms6I5Xz+kiOJcxk+ca6Pg="></latexit><latexit sha1_base64="RoVzZtms6I5Xz+kiOJcxk+ca6Pg="></latexit><latexit sha1_base64="RoVzZtms6I5Xz+kiOJcxk+ca6Pg="></latexit><latexit sha1_base64="RoVzZtms6I5Xz+kiOJcxk+ca6Pg="></latexit>

!
! p
! w

"

sigmoid
<latexit sha1_base64="GwPQVrD6KlhgyjOlHW7owQnQpg4="></latexit><latexit sha1_base64="GwPQVrD6KlhgyjOlHW7owQnQpg4="></latexit><latexit sha1_base64="GwPQVrD6KlhgyjOlHW7owQnQpg4="></latexit><latexit sha1_base64="GwPQVrD6KlhgyjOlHW7owQnQpg4="></latexit>
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! p
! w2

<latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit>

! p
! w1

<latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit>

! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

= ! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

= 11x1
<latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit><latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit><latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit><latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit>

. x2
<latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit><latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit><latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit><latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit>

.. .>0 >0
<0 <0

w2
<latexit sha1_base64="Hxv9vcc0pLiyOEXaZaV0KhXUsw8="></latexit><latexit sha1_base64="Hxv9vcc0pLiyOEXaZaV0KhXUsw8="></latexit><latexit sha1_base64="Hxv9vcc0pLiyOEXaZaV0KhXUsw8="></latexit><latexit sha1_base64="Hxv9vcc0pLiyOEXaZaV0KhXUsw8="></latexit>

w1
<latexit sha1_base64="Jz3NqU7RQNyaygBXVnAl9EZnU7M="></latexit><latexit sha1_base64="Jz3NqU7RQNyaygBXVnAl9EZnU7M="></latexit><latexit sha1_base64="Jz3NqU7RQNyaygBXVnAl9EZnU7M="></latexit><latexit sha1_base64="Jz3NqU7RQNyaygBXVnAl9EZnU7M="></latexit>

w
<latexit sha1_base64="ZWFajL+zv0Rg3ek6u884fHoJvSs="></latexit><latexit sha1_base64="ZWFajL+zv0Rg3ek6u884fHoJvSs="></latexit><latexit sha1_base64="ZWFajL+zv0Rg3ek6u884fHoJvSs="></latexit><latexit sha1_base64="ZWFajL+zv0Rg3ek6u884fHoJvSs="></latexit>

w
opt

<latexit sha1_base64="nuu4BPEQq5BJQ1I3wpHX4mSVC2g="></latexit><latexit sha1_base64="nuu4BPEQq5BJQ1I3wpHX4mSVC2g="></latexit><latexit sha1_base64="nuu4BPEQq5BJQ1I3wpHX4mSVC2g="></latexit><latexit sha1_base64="nuu4BPEQq5BJQ1I3wpHX4mSVC2g="></latexit>

!
! p
! w

"

opt
<latexit sha1_base64="RoVzZtms6I5Xz+kiOJcxk+ca6Pg="></latexit><latexit sha1_base64="RoVzZtms6I5Xz+kiOJcxk+ca6Pg="></latexit><latexit sha1_base64="RoVzZtms6I5Xz+kiOJcxk+ca6Pg="></latexit><latexit sha1_base64="RoVzZtms6I5Xz+kiOJcxk+ca6Pg="></latexit>

!
! p
! w

"

sigmoid
<latexit sha1_base64="GwPQVrD6KlhgyjOlHW7owQnQpg4="></latexit><latexit sha1_base64="GwPQVrD6KlhgyjOlHW7owQnQpg4="></latexit><latexit sha1_base64="GwPQVrD6KlhgyjOlHW7owQnQpg4="></latexit><latexit sha1_base64="GwPQVrD6KlhgyjOlHW7owQnQpg4="></latexit>
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¥ zero gradient when saturated 
¥ undesired zig-zag behaviour

! p
! w2

<latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit>

! p
! w1

<latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit>

! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

= ! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

= 11x1
<latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit><latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit><latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit><latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit>

. x2
<latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit><latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit><latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit><latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit>

.. .>0 >0
<0 <0

w2
<latexit sha1_base64="Hxv9vcc0pLiyOEXaZaV0KhXUsw8="></latexit><latexit sha1_base64="Hxv9vcc0pLiyOEXaZaV0KhXUsw8="></latexit><latexit sha1_base64="Hxv9vcc0pLiyOEXaZaV0KhXUsw8="></latexit><latexit sha1_base64="Hxv9vcc0pLiyOEXaZaV0KhXUsw8="></latexit>

w1
<latexit sha1_base64="Jz3NqU7RQNyaygBXVnAl9EZnU7M="></latexit><latexit sha1_base64="Jz3NqU7RQNyaygBXVnAl9EZnU7M="></latexit><latexit sha1_base64="Jz3NqU7RQNyaygBXVnAl9EZnU7M="></latexit><latexit sha1_base64="Jz3NqU7RQNyaygBXVnAl9EZnU7M="></latexit>

w
<latexit sha1_base64="ZWFajL+zv0Rg3ek6u884fHoJvSs="></latexit><latexit sha1_base64="ZWFajL+zv0Rg3ek6u884fHoJvSs="></latexit><latexit sha1_base64="ZWFajL+zv0Rg3ek6u884fHoJvSs="></latexit><latexit sha1_base64="ZWFajL+zv0Rg3ek6u884fHoJvSs="></latexit>

w
opt

<latexit sha1_base64="nuu4BPEQq5BJQ1I3wpHX4mSVC2g="></latexit><latexit sha1_base64="nuu4BPEQq5BJQ1I3wpHX4mSVC2g="></latexit><latexit sha1_base64="nuu4BPEQq5BJQ1I3wpHX4mSVC2g="></latexit><latexit sha1_base64="nuu4BPEQq5BJQ1I3wpHX4mSVC2g="></latexit>

!
! p
! w

"

opt
<latexit sha1_base64="RoVzZtms6I5Xz+kiOJcxk+ca6Pg="></latexit><latexit sha1_base64="RoVzZtms6I5Xz+kiOJcxk+ca6Pg="></latexit><latexit sha1_base64="RoVzZtms6I5Xz+kiOJcxk+ca6Pg="></latexit><latexit sha1_base64="RoVzZtms6I5Xz+kiOJcxk+ca6Pg="></latexit>

!
! p
! w

"

sigmoid
<latexit sha1_base64="GwPQVrD6KlhgyjOlHW7owQnQpg4="></latexit><latexit sha1_base64="GwPQVrD6KlhgyjOlHW7owQnQpg4="></latexit><latexit sha1_base64="GwPQVrD6KlhgyjOlHW7owQnQpg4="></latexit><latexit sha1_base64="GwPQVrD6KlhgyjOlHW7owQnQpg4="></latexit>
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¥ zero gradient when saturated 
¥ undesired zig-zag behaviour

! p
! w2

<latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit><latexit sha1_base64="6vTJE9H/CDElIcxDh+bRcsSWtkM="></latexit>

! p
! w1

<latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit><latexit sha1_base64="KpyMD0tbsqtdmeIxIHLKiH9uduo="></latexit>

! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

= ! p
! v

<latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit><latexit sha1_base64="W3FpNK++TZrXlr5/gO/NxBaiBtQ="></latexit>

= 11x1
<latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit><latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit><latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit><latexit sha1_base64="uQCfjKt3O17H48W3jfzfSSWbB14="></latexit>

. x2
<latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit><latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit><latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit><latexit sha1_base64="tfc1gaIKc34jDIKrZyJwSiIX4hE="></latexit>

.. .>0 >0
<0 <0

w2
<latexit sha1_base64="Hxv9vcc0pLiyOEXaZaV0KhXUsw8="></latexit><latexit sha1_base64="Hxv9vcc0pLiyOEXaZaV0KhXUsw8="></latexit><latexit sha1_base64="Hxv9vcc0pLiyOEXaZaV0KhXUsw8="></latexit><latexit sha1_base64="Hxv9vcc0pLiyOEXaZaV0KhXUsw8="></latexit>

w1
<latexit sha1_base64="Jz3NqU7RQNyaygBXVnAl9EZnU7M="></latexit><latexit sha1_base64="Jz3NqU7RQNyaygBXVnAl9EZnU7M="></latexit><latexit sha1_base64="Jz3NqU7RQNyaygBXVnAl9EZnU7M="></latexit><latexit sha1_base64="Jz3NqU7RQNyaygBXVnAl9EZnU7M="></latexit>

w
<latexit sha1_base64="ZWFajL+zv0Rg3ek6u884fHoJvSs="></latexit><latexit sha1_base64="ZWFajL+zv0Rg3ek6u884fHoJvSs="></latexit><latexit sha1_base64="ZWFajL+zv0Rg3ek6u884fHoJvSs="></latexit><latexit sha1_base64="ZWFajL+zv0Rg3ek6u884fHoJvSs="></latexit>

w
opt

<latexit sha1_base64="nuu4BPEQq5BJQ1I3wpHX4mSVC2g="></latexit><latexit sha1_base64="nuu4BPEQq5BJQ1I3wpHX4mSVC2g="></latexit><latexit sha1_base64="nuu4BPEQq5BJQ1I3wpHX4mSVC2g="></latexit><latexit sha1_base64="nuu4BPEQq5BJQ1I3wpHX4mSVC2g="></latexit>

!
! p
! w

"

opt
<latexit sha1_base64="RoVzZtms6I5Xz+kiOJcxk+ca6Pg="></latexit><latexit sha1_base64="RoVzZtms6I5Xz+kiOJcxk+ca6Pg="></latexit><latexit sha1_base64="RoVzZtms6I5Xz+kiOJcxk+ca6Pg="></latexit><latexit sha1_base64="RoVzZtms6I5Xz+kiOJcxk+ca6Pg="></latexit>

!
! p
! w

"

sigmoid
<latexit sha1_base64="GwPQVrD6KlhgyjOlHW7owQnQpg4="></latexit><latexit sha1_base64="GwPQVrD6KlhgyjOlHW7owQnQpg4="></latexit><latexit sha1_base64="GwPQVrD6KlhgyjOlHW7owQnQpg4="></latexit><latexit sha1_base64="GwPQVrD6KlhgyjOlHW7owQnQpg4="></latexit>
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<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit>

<latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit>

<latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit><latexit sha1_base64="PmkD25wcnZi/Sqfuudx2gy1tEA0="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

x
<latexit sha1_base64="FCyld/ZoKiWWp7pCy2AGTMh7CpI="></latexit><latexit sha1_base64="FCyld/ZoKiWWp7pCy2AGTMh7CpI="></latexit><latexit sha1_base64="FCyld/ZoKiWWp7pCy2AGTMh7CpI="></latexit><latexit sha1_base64="FCyld/ZoKiWWp7pCy2AGTMh7CpI="></latexit> w1

<latexit sha1_base64="jPHsixyjKKhzzWkTw1BhFBgsgoU="></latexit><latexit sha1_base64="jPHsixyjKKhzzWkTw1BhFBgsgoU="></latexit><latexit sha1_base64="jPHsixyjKKhzzWkTw1BhFBgsgoU="></latexit><latexit sha1_base64="jPHsixyjKKhzzWkTw1BhFBgsgoU="></latexit>

conv(x, w1)
<latexit sha1_base64="YASDL9OmcmuGOyayDZd+ntOwL6E="></latexit><latexit sha1_base64="YASDL9OmcmuGOyayDZd+ntOwL6E="></latexit><latexit sha1_base64="YASDL9OmcmuGOyayDZd+ntOwL6E="></latexit><latexit sha1_base64="YASDL9OmcmuGOyayDZd+ntOwL6E="></latexit>

y1
<latexit sha1_base64="dU1FX1L9yBopedNSpAUrQm6ruag="></latexit><latexit sha1_base64="dU1FX1L9yBopedNSpAUrQm6ruag="></latexit><latexit sha1_base64="dU1FX1L9yBopedNSpAUrQm6ruag="></latexit><latexit sha1_base64="dU1FX1L9yBopedNSpAUrQm6ruag="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

w2
<latexit sha1_base64="zGcbDCKsYcbf3ftIEIURJuz84Yo="></latexit><latexit sha1_base64="zGcbDCKsYcbf3ftIEIURJuz84Yo="></latexit><latexit sha1_base64="zGcbDCKsYcbf3ftIEIURJuz84Yo="></latexit><latexit sha1_base64="zGcbDCKsYcbf3ftIEIURJuz84Yo="></latexit>

conv(x, w2)
<latexit sha1_base64="3yaYXlf1CyukV8tkYBVhcP4IyZc="></latexit><latexit sha1_base64="3yaYXlf1CyukV8tkYBVhcP4IyZc="></latexit><latexit sha1_base64="3yaYXlf1CyukV8tkYBVhcP4IyZc="></latexit><latexit sha1_base64="3yaYXlf1CyukV8tkYBVhcP4IyZc="></latexit>

y2
<latexit sha1_base64="53VtBhVDfYk0AS80I97WYeoUn5E="></latexit><latexit sha1_base64="53VtBhVDfYk0AS80I97WYeoUn5E="></latexit><latexit sha1_base64="53VtBhVDfYk0AS80I97WYeoUn5E="></latexit><latexit sha1_base64="53VtBhVDfYk0AS80I97WYeoUn5E="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

y3
<latexit sha1_base64="4GZa2VK7J2qsTD+KJJVk3C+Ntn4="></latexit><latexit sha1_base64="4GZa2VK7J2qsTD+KJJVk3C+Ntn4="></latexit><latexit sha1_base64="4GZa2VK7J2qsTD+KJJVk3C+Ntn4="></latexit><latexit sha1_base64="4GZa2VK7J2qsTD+KJJVk3C+Ntn4="></latexit>

w3
<latexit sha1_base64="930uo119V0pb2wGFoaZMUUjgIpU="></latexit><latexit sha1_base64="930uo119V0pb2wGFoaZMUUjgIpU="></latexit><latexit sha1_base64="930uo119V0pb2wGFoaZMUUjgIpU="></latexit><latexit sha1_base64="930uo119V0pb2wGFoaZMUUjgIpU="></latexit>

conv(x ,w3)
<latexit sha1_base64="g+HHi6d+baREyZJAG21bd6ac+M4="></latexit><latexit sha1_base64="g+HHi6d+baREyZJAG21bd6ac+M4="></latexit><latexit sha1_base64="g+HHi6d+baREyZJAG21bd6ac+M4="></latexit><latexit sha1_base64="g+HHi6d+baREyZJAG21bd6ac+M4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

y
<latexit sha1_base64="BZYD9+OVPTVoRS8xV3VN5XmKEOU="></latexit><latexit sha1_base64="BZYD9+OVPTVoRS8xV3VN5XmKEOU="></latexit><latexit sha1_base64="BZYD9+OVPTVoRS8xV3VN5XmKEOU="></latexit><latexit sha1_base64="BZYD9+OVPTVoRS8xV3VN5XmKEOU="></latexit>

�(y )
<latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

<latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit><latexit sha1_base64="bKDaLVs1aTCLmxxyd/5+wxIWXGw="></latexit>

conv(z, v4 )
<latexit sha1_base64="lFeJkxeQ7AjLO0ecaQE9U/Ljccw="></latexit><latexit sha1_base64="lFeJkxeQ7AjLO0ecaQE9U/Ljccw="></latexit><latexit sha1_base64="lFeJkxeQ7AjLO0ecaQE9U/Ljccw="></latexit><latexit sha1_base64="lFeJkxeQ7AjLO0ecaQE9U/Ljccw="></latexit>

conv(z, v1)
<latexit sha1_base64="yZu7iVmvOSNSknQqzXa++3EMKpc="></latexit><latexit sha1_base64="yZu7iVmvOSNSknQqzXa++3EMKpc="></latexit><latexit sha1_base64="yZu7iVmvOSNSknQqzXa++3EMKpc="></latexit><latexit sha1_base64="yZu7iVmvOSNSknQqzXa++3EMKpc="></latexit>

conv(z,v2)
<latexit sha1_base64="vqjXT0m+uo0YEl4iQe+wpZI9FJ8="></latexit><latexit sha1_base64="vqjXT0m+uo0YEl4iQe+wpZI9FJ8="></latexit><latexit sha1_base64="vqjXT0m+uo0YEl4iQe+wpZI9FJ8="></latexit><latexit sha1_base64="vqjXT0m+uo0YEl4iQe+wpZI9FJ8="></latexit>

conv(z, v3)
<latexit sha1_base64="qo7IcPGo8l2FgDz7DG/OvdKwgFQ="></latexit><latexit sha1_base64="qo7IcPGo8l2FgDz7DG/OvdKwgFQ="></latexit><latexit sha1_base64="qo7IcPGo8l2FgDz7DG/OvdKwgFQ="></latexit><latexit sha1_base64="qo7IcPGo8l2FgDz7DG/OvdKwgFQ="></latexit>

z
<latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit><latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit><latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit><latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit>

conv1 sigm conv2

�(y )
<latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit><latexit sha1_base64="G9sbOKKxJPb2aTC6tTR9WU24vN0="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

<latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit><latexit sha1_base64="KHyC7Ab4PxC7wuFDyE3Gj3iY8T4="></latexit>

z
<latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit><latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit><latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit><latexit sha1_base64="XETCZzf9IIaTF9WXHL07ooO+TF8="></latexit>

sigm

¥ you want to keep reasonable values during training !!!!
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Next lecture

¥ layers: 
¥ activation function (i.e. non-linearities) 
¥ batch normalization layer 
¥ max-pooling layer 
¥ loss-layers 

¥ summary of the learning procedure 
¥ train, test, val data,  
¥ hyper-parameters,  
¥ regularizations

74


