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Where we are in the course

• Final covers up to yesterday’s lecture


• Today and tomorrow: advanced neural networks


• Not covered: boosting (not on the final)


• Next week: enrichment lectures (not on the final)


• Also next week: Final



How to study for the final
• Start today!


• Do as many practice problems as possible


• Midterm problems


• HW problems


• Old midterm / final problems


• Go through the derivations from class


• Make sure you can re-derive things on your own


• Go to office hours and ask questions


• (Hint): make sure you understand the geometric intuition for the methods 
we studied. E.g., make sure you can draw a picture of what’s happening



Goal for this lecture

Describe a general-purpose architecture 
for handling sequential data



Agenda

1. Why recurrent neural networks (RNNs)? 

2. RNNs


3. Problem with RNNs: vanishing gradients


4. Dealing with vanishing gradients
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Sequence data is everywhere

• Lots of data is naturally sequential


• Sequences can form the input and/or output


• Three kinds of problems: many-to-one, one-
to-many, many-to-many, none-to-many


• Even data that we don't think of temporally 
(like images) can be thought of as a sequence

1. Why RNNs?
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Problem 1: variable length inputs
1. Why RNNs?

many to many

? Can deal with this by 
padding all sequences to 
the max length, but…



Problem 2: memory scaling
1. Why RNNs?

many to many

Memory requirement 
scales linearly in number 
of timesteps

k-dim feature t timesteps

k * t dim

d-dim
k * t * d dim 
matrix



Agenda

1. Why recurrent neural networks (RNNs)?


2. RNNs 

3. Problem with RNNs: vanishing gradients


4. Dealing with vanishing gradients



Core idea of RNNs
2. Review of RNNs

Stateful computation

ht
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<latexit sha1_base64="XkYZHr7NjfQUEcUVGFYE299lQFM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrIBDqo1t+7OQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/ZxqFEzyaaWfGp5QNqEj3rNU0YgbP5+fOiVnVhmSMNa2FJK5+nsip5ExWRTYzoji2Cx7M/E/r5dieO3nQiUpcsUWi8JUEozJ7G8yFJozlJkllGlhbyVsTDVlaNOp2BC85ZdXSfui7rl17/6y1rgr4ijDCZzCOXhwBQ24hSa0gMEInuEV3hzpvDjvzseiteQUM8fwB87nD3ZejfA=</latexit><latexit sha1_base64="XkYZHr7NjfQUEcUVGFYE299lQFM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrIBDqo1t+7OQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/ZxqFEzyaaWfGp5QNqEj3rNU0YgbP5+fOiVnVhmSMNa2FJK5+nsip5ExWRTYzoji2Cx7M/E/r5dieO3nQiUpcsUWi8JUEozJ7G8yFJozlJkllGlhbyVsTDVlaNOp2BC85ZdXSfui7rl17/6y1rgr4ijDCZzCOXhwBQ24hSa0gMEInuEV3hzpvDjvzseiteQUM8fwB87nD3ZejfA=</latexit><latexit sha1_base64="XkYZHr7NjfQUEcUVGFYE299lQFM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrIBDqo1t+7OQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/ZxqFEzyaaWfGp5QNqEj3rNU0YgbP5+fOiVnVhmSMNa2FJK5+nsip5ExWRTYzoji2Cx7M/E/r5dieO3nQiUpcsUWi8JUEozJ7G8yFJozlJkllGlhbyVsTDVlaNOp2BC85ZdXSfui7rl17/6y1rgr4ijDCZzCOXhwBQ24hSa0gMEInuEV3hzpvDjvzseiteQUM8fwB87nD3ZejfA=</latexit><latexit sha1_base64="XkYZHr7NjfQUEcUVGFYE299lQFM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrIBDqo1t+7OQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/ZxqFEzyaaWfGp5QNqEj3rNU0YgbP5+fOiVnVhmSMNa2FJK5+nsip5ExWRTYzoji2Cx7M/E/r5dieO3nQiUpcsUWi8JUEozJ7G8yFJozlJkllGlhbyVsTDVlaNOp2BC85ZdXSfui7rl17/6y1rgr4ijDCZzCOXhwBQ24hSa0gMEInuEV3hzpvDjvzseiteQUM8fwB87nD3ZejfA=</latexit>

xt
<latexit sha1_base64="kYQzw52oil1cRaI9IlDqM0yy61I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmu2mXbjZhdyKW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfD3z249cGxGrB5wk3I/oUIlQMIpWun/qY79ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1bu7rNRv8ziKcAKncA4e1KAON9CAJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF02I3v</latexit><latexit sha1_base64="kYQzw52oil1cRaI9IlDqM0yy61I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmu2mXbjZhdyKW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfD3z249cGxGrB5wk3I/oUIlQMIpWun/qY79ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1bu7rNRv8ziKcAKncA4e1KAON9CAJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF02I3v</latexit><latexit sha1_base64="kYQzw52oil1cRaI9IlDqM0yy61I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmu2mXbjZhdyKW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfD3z249cGxGrB5wk3I/oUIlQMIpWun/qY79ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1bu7rNRv8ziKcAKncA4e1KAON9CAJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF02I3v</latexit><latexit sha1_base64="kYQzw52oil1cRaI9IlDqM0yy61I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmu2mXbjZhdyKW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfD3z249cGxGrB5wk3I/oUIlQMIpWun/qY79ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1bu7rNRv8ziKcAKncA4e1KAON9CAJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF02I3v</latexit>

yt, ht = f(xt, ht�1)
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Core idea of RNNs
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<latexit sha1_base64="9pFHr6U2bFdt9rB9QRXLRwu088U=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ97LtVr+bNQVaJX5AqFGj03a/eIGFZzBUySY3p+l6KQU41Cib5tNLLDE8pG9Mh71qqaMxNkM9PnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5thdB3kQqUZcsUWi6JMEkzI7G8yEJozlBNLKNPC3krYiGrK0KZTsSH4yy+vktZFzfdq/v1ltX5XxFGGEziFc/DhCupwCw1oAoMhPMMrvDnSeXHenY9Fa8kpZo7hD5zPH1x4jd8=</latexit><latexit sha1_base64="9pFHr6U2bFdt9rB9QRXLRwu088U=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ97LtVr+bNQVaJX5AqFGj03a/eIGFZzBUySY3p+l6KQU41Cib5tNLLDE8pG9Mh71qqaMxNkM9PnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5thdB3kQqUZcsUWi6JMEkzI7G8yEJozlBNLKNPC3krYiGrK0KZTsSH4yy+vktZFzfdq/v1ltX5XxFGGEziFc/DhCupwCw1oAoMhPMMrvDnSeXHenY9Fa8kpZo7hD5zPH1x4jd8=</latexit><latexit sha1_base64="9pFHr6U2bFdt9rB9QRXLRwu088U=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ97LtVr+bNQVaJX5AqFGj03a/eIGFZzBUySY3p+l6KQU41Cib5tNLLDE8pG9Mh71qqaMxNkM9PnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5thdB3kQqUZcsUWi6JMEkzI7G8yEJozlBNLKNPC3krYiGrK0KZTsSH4yy+vktZFzfdq/v1ltX5XxFGGEziFc/DhCupwCw1oAoMhPMMrvDnSeXHenY9Fa8kpZo7hD5zPH1x4jd8=</latexit><latexit sha1_base64="9pFHr6U2bFdt9rB9QRXLRwu088U=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ97LtVr+bNQVaJX5AqFGj03a/eIGFZzBUySY3p+l6KQU41Cib5tNLLDE8pG9Mh71qqaMxNkM9PnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5thdB3kQqUZcsUWi6JMEkzI7G8yEJozlBNLKNPC3krYiGrK0KZTsSH4yy+vktZFzfdq/v1ltX5XxFGGEziFc/DhCupwCw1oAoMhPMMrvDnSeXHenY9Fa8kpZo7hD5zPH1x4jd8=</latexit>

yt
<latexit sha1_base64="XkYZHr7NjfQUEcUVGFYE299lQFM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrIBDqo1t+7OQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/ZxqFEzyaaWfGp5QNqEj3rNU0YgbP5+fOiVnVhmSMNa2FJK5+nsip5ExWRTYzoji2Cx7M/E/r5dieO3nQiUpcsUWi8JUEozJ7G8yFJozlJkllGlhbyVsTDVlaNOp2BC85ZdXSfui7rl17/6y1rgr4ijDCZzCOXhwBQ24hSa0gMEInuEV3hzpvDjvzseiteQUM8fwB87nD3ZejfA=</latexit><latexit sha1_base64="XkYZHr7NjfQUEcUVGFYE299lQFM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrIBDqo1t+7OQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/ZxqFEzyaaWfGp5QNqEj3rNU0YgbP5+fOiVnVhmSMNa2FJK5+nsip5ExWRTYzoji2Cx7M/E/r5dieO3nQiUpcsUWi8JUEozJ7G8yFJozlJkllGlhbyVsTDVlaNOp2BC85ZdXSfui7rl17/6y1rgr4ijDCZzCOXhwBQ24hSa0gMEInuEV3hzpvDjvzseiteQUM8fwB87nD3ZejfA=</latexit><latexit sha1_base64="XkYZHr7NjfQUEcUVGFYE299lQFM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrIBDqo1t+7OQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/ZxqFEzyaaWfGp5QNqEj3rNU0YgbP5+fOiVnVhmSMNa2FJK5+nsip5ExWRTYzoji2Cx7M/E/r5dieO3nQiUpcsUWi8JUEozJ7G8yFJozlJkllGlhbyVsTDVlaNOp2BC85ZdXSfui7rl17/6y1rgr4ijDCZzCOXhwBQ24hSa0gMEInuEV3hzpvDjvzseiteQUM8fwB87nD3ZejfA=</latexit><latexit sha1_base64="XkYZHr7NjfQUEcUVGFYE299lQFM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrIBDqo1t+7OQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/ZxqFEzyaaWfGp5QNqEj3rNU0YgbP5+fOiVnVhmSMNa2FJK5+nsip5ExWRTYzoji2Cx7M/E/r5dieO3nQiUpcsUWi8JUEozJ7G8yFJozlJkllGlhbyVsTDVlaNOp2BC85ZdXSfui7rl17/6y1rgr4ijDCZzCOXhwBQ24hSa0gMEInuEV3hzpvDjvzseiteQUM8fwB87nD3ZejfA=</latexit>

xt
<latexit sha1_base64="kYQzw52oil1cRaI9IlDqM0yy61I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmu2mXbjZhdyKW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfD3z249cGxGrB5wk3I/oUIlQMIpWun/qY79ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1bu7rNRv8ziKcAKncA4e1KAON9CAJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF02I3v</latexit><latexit sha1_base64="kYQzw52oil1cRaI9IlDqM0yy61I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmu2mXbjZhdyKW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfD3z249cGxGrB5wk3I/oUIlQMIpWun/qY79ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1bu7rNRv8ziKcAKncA4e1KAON9CAJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF02I3v</latexit><latexit sha1_base64="kYQzw52oil1cRaI9IlDqM0yy61I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmu2mXbjZhdyKW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfD3z249cGxGrB5wk3I/oUIlQMIpWun/qY79ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1bu7rNRv8ziKcAKncA4e1KAON9CAJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF02I3v</latexit><latexit sha1_base64="kYQzw52oil1cRaI9IlDqM0yy61I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmu2mXbjZhdyKW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfD3z249cGxGrB5wk3I/oUIlQMIpWun/qY79ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1bu7rNRv8ziKcAKncA4e1KAON9CAJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF02I3v</latexit>

\ ht
<latexit sha1_base64="9pFHr6U2bFdt9rB9QRXLRwu088U=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ97LtVr+bNQVaJX5AqFGj03a/eIGFZzBUySY3p+l6KQU41Cib5tNLLDE8pG9Mh71qqaMxNkM9PnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5thdB3kQqUZcsUWi6JMEkzI7G8yEJozlBNLKNPC3krYiGrK0KZTsSH4yy+vktZFzfdq/v1ltX5XxFGGEziFc/DhCupwCw1oAoMhPMMrvDnSeXHenY9Fa8kpZo7hD5zPH1x4jd8=</latexit><latexit sha1_base64="9pFHr6U2bFdt9rB9QRXLRwu088U=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ97LtVr+bNQVaJX5AqFGj03a/eIGFZzBUySY3p+l6KQU41Cib5tNLLDE8pG9Mh71qqaMxNkM9PnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5thdB3kQqUZcsUWi6JMEkzI7G8yEJozlBNLKNPC3krYiGrK0KZTsSH4yy+vktZFzfdq/v1ltX5XxFGGEziFc/DhCupwCw1oAoMhPMMrvDnSeXHenY9Fa8kpZo7hD5zPH1x4jd8=</latexit><latexit sha1_base64="9pFHr6U2bFdt9rB9QRXLRwu088U=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ97LtVr+bNQVaJX5AqFGj03a/eIGFZzBUySY3p+l6KQU41Cib5tNLLDE8pG9Mh71qqaMxNkM9PnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5thdB3kQqUZcsUWi6JMEkzI7G8yEJozlBNLKNPC3krYiGrK0KZTsSH4yy+vktZFzfdq/v1ltX5XxFGGEziFc/DhCupwCw1oAoMhPMMrvDnSeXHenY9Fa8kpZo7hD5zPH1x4jd8=</latexit><latexit sha1_base64="9pFHr6U2bFdt9rB9QRXLRwu088U=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ97LtVr+bNQVaJX5AqFGj03a/eIGFZzBUySY3p+l6KQU41Cib5tNLLDE8pG9Mh71qqaMxNkM9PnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5thdB3kQqUZcsUWi6JMEkzI7G8yEJozlBNLKNPC3krYiGrK0KZTsSH4yy+vktZFzfdq/v1ltX5XxFGGEziFc/DhCupwCw1oAoMhPMMrvDnSeXHenY9Fa8kpZo7hD5zPH1x4jd8=</latexit>

yt
<latexit sha1_base64="XkYZHr7NjfQUEcUVGFYE299lQFM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrIBDqo1t+7OQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/ZxqFEzyaaWfGp5QNqEj3rNU0YgbP5+fOiVnVhmSMNa2FJK5+nsip5ExWRTYzoji2Cx7M/E/r5dieO3nQiUpcsUWi8JUEozJ7G8yFJozlJkllGlhbyVsTDVlaNOp2BC85ZdXSfui7rl17/6y1rgr4ijDCZzCOXhwBQ24hSa0gMEInuEV3hzpvDjvzseiteQUM8fwB87nD3ZejfA=</latexit><latexit sha1_base64="XkYZHr7NjfQUEcUVGFYE299lQFM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrIBDqo1t+7OQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/ZxqFEzyaaWfGp5QNqEj3rNU0YgbP5+fOiVnVhmSMNa2FJK5+nsip5ExWRTYzoji2Cx7M/E/r5dieO3nQiUpcsUWi8JUEozJ7G8yFJozlJkllGlhbyVsTDVlaNOp2BC85ZdXSfui7rl17/6y1rgr4ijDCZzCOXhwBQ24hSa0gMEInuEV3hzpvDjvzseiteQUM8fwB87nD3ZejfA=</latexit><latexit sha1_base64="XkYZHr7NjfQUEcUVGFYE299lQFM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrIBDqo1t+7OQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/ZxqFEzyaaWfGp5QNqEj3rNU0YgbP5+fOiVnVhmSMNa2FJK5+nsip5ExWRTYzoji2Cx7M/E/r5dieO3nQiUpcsUWi8JUEozJ7G8yFJozlJkllGlhbyVsTDVlaNOp2BC85ZdXSfui7rl17/6y1rgr4ijDCZzCOXhwBQ24hSa0gMEInuEV3hzpvDjvzseiteQUM8fwB87nD3ZejfA=</latexit><latexit sha1_base64="XkYZHr7NjfQUEcUVGFYE299lQFM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrIBDqo1t+7OQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/ZxqFEzyaaWfGp5QNqEj3rNU0YgbP5+fOiVnVhmSMNa2FJK5+nsip5ExWRTYzoji2Cx7M/E/r5dieO3nQiUpcsUWi8JUEozJ7G8yFJozlJkllGlhbyVsTDVlaNOp2BC85ZdXSfui7rl17/6y1rgr4ijDCZzCOXhwBQ24hSa0gMEInuEV3hzpvDjvzseiteQUM8fwB87nD3ZejfA=</latexit>

xt
<latexit sha1_base64="kYQzw52oil1cRaI9IlDqM0yy61I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmu2mXbjZhdyKW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfD3z249cGxGrB5wk3I/oUIlQMIpWun/qY79ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1bu7rNRv8ziKcAKncA4e1KAON9CAJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF02I3v</latexit><latexit sha1_base64="kYQzw52oil1cRaI9IlDqM0yy61I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmu2mXbjZhdyKW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfD3z249cGxGrB5wk3I/oUIlQMIpWun/qY79ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1bu7rNRv8ziKcAKncA4e1KAON9CAJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF02I3v</latexit><latexit sha1_base64="kYQzw52oil1cRaI9IlDqM0yy61I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmu2mXbjZhdyKW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfD3z249cGxGrB5wk3I/oUIlQMIpWun/qY79ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1bu7rNRv8ziKcAKncA4e1KAON9CAJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF02I3v</latexit><latexit sha1_base64="kYQzw52oil1cRaI9IlDqM0yy61I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmu2mXbjZhdyKW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfD3z249cGxGrB5wk3I/oUIlQMIpWun/qY79ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1bu7rNRv8ziKcAKncA4e1KAON9CAJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF02I3v</latexit>

h0
<latexit sha1_base64="u90zgAiIVkwK7FYP2F5fm926QP8=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlRwbTzv2ymtrW9sbpW3Kzu7e/sH7uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIfjm5nffkKleSIfzSTFIKZDySPOqLHSw6jv9d2qV/PmIKvEL0gVCjT67ldvkLAsRmmYoFp3fS81QU6V4UzgtNLLNKaUjekQu5ZKGqMO8vmpU3JmlQGJEmVLGjJXf0/kNNZ6Eoe2M6ZmpJe9mfif181MdB3kXKaZQckWi6JMEJOQ2d9kwBUyIyaWUKa4vZWwEVWUGZtOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OYI58V5dz4WrSWnmDmGP3A+fwD1WY2b</latexit><latexit sha1_base64="u90zgAiIVkwK7FYP2F5fm926QP8=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlRwbTzv2ymtrW9sbpW3Kzu7e/sH7uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIfjm5nffkKleSIfzSTFIKZDySPOqLHSw6jv9d2qV/PmIKvEL0gVCjT67ldvkLAsRmmYoFp3fS81QU6V4UzgtNLLNKaUjekQu5ZKGqMO8vmpU3JmlQGJEmVLGjJXf0/kNNZ6Eoe2M6ZmpJe9mfif181MdB3kXKaZQckWi6JMEJOQ2d9kwBUyIyaWUKa4vZWwEVWUGZtOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OYI58V5dz4WrSWnmDmGP3A+fwD1WY2b</latexit><latexit sha1_base64="u90zgAiIVkwK7FYP2F5fm926QP8=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlRwbTzv2ymtrW9sbpW3Kzu7e/sH7uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIfjm5nffkKleSIfzSTFIKZDySPOqLHSw6jv9d2qV/PmIKvEL0gVCjT67ldvkLAsRmmYoFp3fS81QU6V4UzgtNLLNKaUjekQu5ZKGqMO8vmpU3JmlQGJEmVLGjJXf0/kNNZ6Eoe2M6ZmpJe9mfif181MdB3kXKaZQckWi6JMEJOQ2d9kwBUyIyaWUKa4vZWwEVWUGZtOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OYI58V5dz4WrSWnmDmGP3A+fwD1WY2b</latexit><latexit sha1_base64="u90zgAiIVkwK7FYP2F5fm926QP8=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlRwbTzv2ymtrW9sbpW3Kzu7e/sH7uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIfjm5nffkKleSIfzSTFIKZDySPOqLHSw6jv9d2qV/PmIKvEL0gVCjT67ldvkLAsRmmYoFp3fS81QU6V4UzgtNLLNKaUjekQu5ZKGqMO8vmpU3JmlQGJEmVLGjJXf0/kNNZ6Eoe2M6ZmpJe9mfif181MdB3kXKaZQckWi6JMEJOQ2d9kwBUyIyaWUKa4vZWwEVWUGZtOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OYI58V5dz4WrSWnmDmGP3A+fwD1WY2b</latexit>

h1
<latexit sha1_base64="Zg+eT8fiJmdBHxY/nyJGuxn4SXk=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ9v+9WvZo3B1klfkGqUKDRd796g4RlMVfIJDWm63spBjnVKJjk00ovMzylbEyHvGupojE3QT4/dUrOrDIgUaJtKSRz9fdETmNjJnFoO2OKI7PszcT/vG6G0XWQC5VmyBVbLIoySTAhs7/JQGjOUE4soUwLeythI6opQ5tOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwD23Y2c</latexit><latexit sha1_base64="Zg+eT8fiJmdBHxY/nyJGuxn4SXk=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ9v+9WvZo3B1klfkGqUKDRd796g4RlMVfIJDWm63spBjnVKJjk00ovMzylbEyHvGupojE3QT4/dUrOrDIgUaJtKSRz9fdETmNjJnFoO2OKI7PszcT/vG6G0XWQC5VmyBVbLIoySTAhs7/JQGjOUE4soUwLeythI6opQ5tOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwD23Y2c</latexit><latexit sha1_base64="Zg+eT8fiJmdBHxY/nyJGuxn4SXk=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ9v+9WvZo3B1klfkGqUKDRd796g4RlMVfIJDWm63spBjnVKJjk00ovMzylbEyHvGupojE3QT4/dUrOrDIgUaJtKSRz9fdETmNjJnFoO2OKI7PszcT/vG6G0XWQC5VmyBVbLIoySTAhs7/JQGjOUE4soUwLeythI6opQ5tOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwD23Y2c</latexit><latexit sha1_base64="Zg+eT8fiJmdBHxY/nyJGuxn4SXk=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ9v+9WvZo3B1klfkGqUKDRd796g4RlMVfIJDWm63spBjnVKJjk00ovMzylbEyHvGupojE3QT4/dUrOrDIgUaJtKSRz9fdETmNjJnFoO2OKI7PszcT/vG6G0XWQC5VmyBVbLIoySTAhs7/JQGjOUE4soUwLeythI6opQ5tOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwD23Y2c</latexit>

x1
<latexit sha1_base64="7RaOx2onYKwAEmM+c9KG/gafX24=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmO2mXbjZhdyOW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mr2d++xGV5rF8MJME/YgOJQ85o8ZK9099r1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/uslK/zeMowgmcwjl4UIM63EADmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcPTI2s</latexit><latexit sha1_base64="7RaOx2onYKwAEmM+c9KG/gafX24=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmO2mXbjZhdyOW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mr2d++xGV5rF8MJME/YgOJQ85o8ZK9099r1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/uslK/zeMowgmcwjl4UIM63EADmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcPTI2s</latexit><latexit sha1_base64="7RaOx2onYKwAEmM+c9KG/gafX24=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmO2mXbjZhdyOW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mr2d++xGV5rF8MJME/YgOJQ85o8ZK9099r1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/uslK/zeMowgmcwjl4UIM63EADmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcPTI2s</latexit><latexit sha1_base64="7RaOx2onYKwAEmM+c9KG/gafX24=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmO2mXbjZhdyOW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mr2d++xGV5rF8MJME/YgOJQ85o8ZK9099r1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/uslK/zeMowgmcwjl4UIM63EADmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcPTI2s</latexit>

y1
<latexit sha1_base64="zmeUxuqsJ4Ovw52V3MfSvm50t+0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrKBN6jW3Lo7B1klXkFqUKA5qH71hzFLI66QSWpMz3MT9HOqUTDJp5V+anhC2YSOeM9SRSNu/Hx+6pScWWVIwljbUkjm6u+JnEbGZFFgOyOKY7PszcT/vF6K4bWfC5WkyBVbLApTSTAms7/JUGjOUGaWUKaFvZWwMdWUoU2nYkPwll9eJe2LuufWvfvLWuOuiKMMJ3AK5+DBFTTgFprQAgYjeIZXeHOk8+K8Ox+L1pJTzBzDHzifPxDSja0=</latexit><latexit sha1_base64="zmeUxuqsJ4Ovw52V3MfSvm50t+0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrKBN6jW3Lo7B1klXkFqUKA5qH71hzFLI66QSWpMz3MT9HOqUTDJp5V+anhC2YSOeM9SRSNu/Hx+6pScWWVIwljbUkjm6u+JnEbGZFFgOyOKY7PszcT/vF6K4bWfC5WkyBVbLApTSTAms7/JUGjOUGaWUKaFvZWwMdWUoU2nYkPwll9eJe2LuufWvfvLWuOuiKMMJ3AK5+DBFTTgFprQAgYjeIZXeHOk8+K8Ox+L1pJTzBzDHzifPxDSja0=</latexit><latexit sha1_base64="zmeUxuqsJ4Ovw52V3MfSvm50t+0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrKBN6jW3Lo7B1klXkFqUKA5qH71hzFLI66QSWpMz3MT9HOqUTDJp5V+anhC2YSOeM9SRSNu/Hx+6pScWWVIwljbUkjm6u+JnEbGZFFgOyOKY7PszcT/vF6K4bWfC5WkyBVbLApTSTAms7/JUGjOUGaWUKaFvZWwMdWUoU2nYkPwll9eJe2LuufWvfvLWuOuiKMMJ3AK5+DBFTTgFprQAgYjeIZXeHOk8+K8Ox+L1pJTzBzDHzifPxDSja0=</latexit><latexit sha1_base64="zmeUxuqsJ4Ovw52V3MfSvm50t+0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrKBN6jW3Lo7B1klXkFqUKA5qH71hzFLI66QSWpMz3MT9HOqUTDJp5V+anhC2YSOeM9SRSNu/Hx+6pScWWVIwljbUkjm6u+JnEbGZFFgOyOKY7PszcT/vF6K4bWfC5WkyBVbLApTSTAms7/JUGjOUGaWUKaFvZWwMdWUoU2nYkPwll9eJe2LuufWvfvLWuOuiKMMJ3AK5+DBFTTgFprQAgYjeIZXeHOk8+K8Ox+L1pJTzBzDHzifPxDSja0=</latexit>

· · ·<latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit>

· · ·<latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit>

yt, ht = f(xt, ht�1)
<latexit sha1_base64="EP5OJ6kYrql8gb59grT6GEbZnPM=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahgpZEBN0IBTeupIJ9QBvCZDpph04ezNyIIRTc+CtuXCji1p9w5984bbPQ1gMXzpxzL3Pv8WLBFVjWt1FYWFxaXimultbWNza3zO2dpooSSVmDRiKSbY8oJnjIGsBBsHYsGQk8wVre8Grst+6ZVDwK7yCNmROQfsh9TgloyTX3UheO8cAFfIn9ysP0kcGJPTpyzbJVtSbA88TOSRnlqLvmV7cX0SRgIVBBlOrYVgxORiRwKtio1E0Uiwkdkj7raBqSgCknm9wwwoda6WE/krpCwBP190RGAqXSwNOdAYGBmvXG4n9eJwH/wsl4GCfAQjr9yE8EhgiPA8E9LhkFkWpCqOR6V0wHRBIKOraSDsGePXmeNE+rtlW1b8/KtZs8jiLaRweogmx0jmroGtVRA1H0iJ7RK3oznowX4934mLYWjHxmF/2B8fkDGZyV6g==</latexit><latexit sha1_base64="EP5OJ6kYrql8gb59grT6GEbZnPM=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahgpZEBN0IBTeupIJ9QBvCZDpph04ezNyIIRTc+CtuXCji1p9w5984bbPQ1gMXzpxzL3Pv8WLBFVjWt1FYWFxaXimultbWNza3zO2dpooSSVmDRiKSbY8oJnjIGsBBsHYsGQk8wVre8Grst+6ZVDwK7yCNmROQfsh9TgloyTX3UheO8cAFfIn9ysP0kcGJPTpyzbJVtSbA88TOSRnlqLvmV7cX0SRgIVBBlOrYVgxORiRwKtio1E0Uiwkdkj7raBqSgCknm9wwwoda6WE/krpCwBP190RGAqXSwNOdAYGBmvXG4n9eJwH/wsl4GCfAQjr9yE8EhgiPA8E9LhkFkWpCqOR6V0wHRBIKOraSDsGePXmeNE+rtlW1b8/KtZs8jiLaRweogmx0jmroGtVRA1H0iJ7RK3oznowX4934mLYWjHxmF/2B8fkDGZyV6g==</latexit><latexit sha1_base64="EP5OJ6kYrql8gb59grT6GEbZnPM=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahgpZEBN0IBTeupIJ9QBvCZDpph04ezNyIIRTc+CtuXCji1p9w5984bbPQ1gMXzpxzL3Pv8WLBFVjWt1FYWFxaXimultbWNza3zO2dpooSSVmDRiKSbY8oJnjIGsBBsHYsGQk8wVre8Grst+6ZVDwK7yCNmROQfsh9TgloyTX3UheO8cAFfIn9ysP0kcGJPTpyzbJVtSbA88TOSRnlqLvmV7cX0SRgIVBBlOrYVgxORiRwKtio1E0Uiwkdkj7raBqSgCknm9wwwoda6WE/krpCwBP190RGAqXSwNOdAYGBmvXG4n9eJwH/wsl4GCfAQjr9yE8EhgiPA8E9LhkFkWpCqOR6V0wHRBIKOraSDsGePXmeNE+rtlW1b8/KtZs8jiLaRweogmx0jmroGtVRA1H0iJ7RK3oznowX4934mLYWjHxmF/2B8fkDGZyV6g==</latexit><latexit sha1_base64="EP5OJ6kYrql8gb59grT6GEbZnPM=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahgpZEBN0IBTeupIJ9QBvCZDpph04ezNyIIRTc+CtuXCji1p9w5984bbPQ1gMXzpxzL3Pv8WLBFVjWt1FYWFxaXimultbWNza3zO2dpooSSVmDRiKSbY8oJnjIGsBBsHYsGQk8wVre8Grst+6ZVDwK7yCNmROQfsh9TgloyTX3UheO8cAFfIn9ysP0kcGJPTpyzbJVtSbA88TOSRnlqLvmV7cX0SRgIVBBlOrYVgxORiRwKtio1E0Uiwkdkj7raBqSgCknm9wwwoda6WE/krpCwBP190RGAqXSwNOdAYGBmvXG4n9eJwH/wsl4GCfAQjr9yE8EhgiPA8E9LhkFkWpCqOR6V0wHRBIKOraSDsGePXmeNE+rtlW1b8/KtZs8jiLaRweogmx0jmroGtVRA1H0iJ7RK3oznowX4934mLYWjHxmF/2B8fkDGZyV6g==</latexit>

2. Review of RNNs



The RNN in code
2. Review of RNNs

(Adapted from http://karpathy.github.io/2015/05/21/rnn-effectiveness/)

http://karpathy.github.io/2015/05/21/rnn-effectiveness/


A look at compute_next_h
2. Review of RNNs

xt

ht−1

(     -dim)nh

(     -dim)nx

htWhh

(nh × nh)

Wxh(nh × nx)

(     -dim)nh

= dim of              
   the RNN

nh



Using RNNs for many-to-one problems
2. Review of RNNs

• Prediction is based on the output of the RNN 
last timestep 

• Reset the hidden state at the beginning of 
each sequence



Using RNNs for <one/many> to many problems
2. Review of RNNs

ConvNet 
(e.g.)

 0.5 
 0.2 
-0.1 
-0.3 
 0.4 
 1.2

RNN
“The quick brown 
fox jumped over 

the lazy dog”

Input Encoder
Hidden 
state Decoder Output

Encoder-decoder architectures



Stop characters
2. Review of RNNs

Special character 
that tells the 

network to stop 
generating

ht
<latexit sha1_base64="9pFHr6U2bFdt9rB9QRXLRwu088U=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ97LtVr+bNQVaJX5AqFGj03a/eIGFZzBUySY3p+l6KQU41Cib5tNLLDE8pG9Mh71qqaMxNkM9PnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5thdB3kQqUZcsUWi6JMEkzI7G8yEJozlBNLKNPC3krYiGrK0KZTsSH4yy+vktZFzfdq/v1ltX5XxFGGEziFc/DhCupwCw1oAoMhPMMrvDnSeXHenY9Fa8kpZo7hD5zPH1x4jd8=</latexit><latexit sha1_base64="9pFHr6U2bFdt9rB9QRXLRwu088U=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ97LtVr+bNQVaJX5AqFGj03a/eIGFZzBUySY3p+l6KQU41Cib5tNLLDE8pG9Mh71qqaMxNkM9PnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5thdB3kQqUZcsUWi6JMEkzI7G8yEJozlBNLKNPC3krYiGrK0KZTsSH4yy+vktZFzfdq/v1ltX5XxFGGEziFc/DhCupwCw1oAoMhPMMrvDnSeXHenY9Fa8kpZo7hD5zPH1x4jd8=</latexit><latexit sha1_base64="9pFHr6U2bFdt9rB9QRXLRwu088U=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ97LtVr+bNQVaJX5AqFGj03a/eIGFZzBUySY3p+l6KQU41Cib5tNLLDE8pG9Mh71qqaMxNkM9PnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5thdB3kQqUZcsUWi6JMEkzI7G8yEJozlBNLKNPC3krYiGrK0KZTsSH4yy+vktZFzfdq/v1ltX5XxFGGEziFc/DhCupwCw1oAoMhPMMrvDnSeXHenY9Fa8kpZo7hD5zPH1x4jd8=</latexit><latexit sha1_base64="9pFHr6U2bFdt9rB9QRXLRwu088U=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ97LtVr+bNQVaJX5AqFGj03a/eIGFZzBUySY3p+l6KQU41Cib5tNLLDE8pG9Mh71qqaMxNkM9PnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5thdB3kQqUZcsUWi6JMEkzI7G8yEJozlBNLKNPC3krYiGrK0KZTsSH4yy+vktZFzfdq/v1ltX5XxFGGEziFc/DhCupwCw1oAoMhPMMrvDnSeXHenY9Fa8kpZo7hD5zPH1x4jd8=</latexit>

h0
<latexit sha1_base64="u90zgAiIVkwK7FYP2F5fm926QP8=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlRwbTzv2ymtrW9sbpW3Kzu7e/sH7uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIfjm5nffkKleSIfzSTFIKZDySPOqLHSw6jv9d2qV/PmIKvEL0gVCjT67ldvkLAsRmmYoFp3fS81QU6V4UzgtNLLNKaUjekQu5ZKGqMO8vmpU3JmlQGJEmVLGjJXf0/kNNZ6Eoe2M6ZmpJe9mfif181MdB3kXKaZQckWi6JMEJOQ2d9kwBUyIyaWUKa4vZWwEVWUGZtOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OYI58V5dz4WrSWnmDmGP3A+fwD1WY2b</latexit><latexit sha1_base64="u90zgAiIVkwK7FYP2F5fm926QP8=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlRwbTzv2ymtrW9sbpW3Kzu7e/sH7uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIfjm5nffkKleSIfzSTFIKZDySPOqLHSw6jv9d2qV/PmIKvEL0gVCjT67ldvkLAsRmmYoFp3fS81QU6V4UzgtNLLNKaUjekQu5ZKGqMO8vmpU3JmlQGJEmVLGjJXf0/kNNZ6Eoe2M6ZmpJe9mfif181MdB3kXKaZQckWi6JMEJOQ2d9kwBUyIyaWUKa4vZWwEVWUGZtOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OYI58V5dz4WrSWnmDmGP3A+fwD1WY2b</latexit><latexit sha1_base64="u90zgAiIVkwK7FYP2F5fm926QP8=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlRwbTzv2ymtrW9sbpW3Kzu7e/sH7uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIfjm5nffkKleSIfzSTFIKZDySPOqLHSw6jv9d2qV/PmIKvEL0gVCjT67ldvkLAsRmmYoFp3fS81QU6V4UzgtNLLNKaUjekQu5ZKGqMO8vmpU3JmlQGJEmVLGjJXf0/kNNZ6Eoe2M6ZmpJe9mfif181MdB3kXKaZQckWi6JMEJOQ2d9kwBUyIyaWUKa4vZWwEVWUGZtOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OYI58V5dz4WrSWnmDmGP3A+fwD1WY2b</latexit><latexit sha1_base64="u90zgAiIVkwK7FYP2F5fm926QP8=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlRwbTzv2ymtrW9sbpW3Kzu7e/sH7uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIfjm5nffkKleSIfzSTFIKZDySPOqLHSw6jv9d2qV/PmIKvEL0gVCjT67ldvkLAsRmmYoFp3fS81QU6V4UzgtNLLNKaUjekQu5ZKGqMO8vmpU3JmlQGJEmVLGjJXf0/kNNZ6Eoe2M6ZmpJe9mfif181MdB3kXKaZQckWi6JMEJOQ2d9kwBUyIyaWUKa4vZWwEVWUGZtOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OYI58V5dz4WrSWnmDmGP3A+fwD1WY2b</latexit>

h1
<latexit sha1_base64="Zg+eT8fiJmdBHxY/nyJGuxn4SXk=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ9v+9WvZo3B1klfkGqUKDRd796g4RlMVfIJDWm63spBjnVKJjk00ovMzylbEyHvGupojE3QT4/dUrOrDIgUaJtKSRz9fdETmNjJnFoO2OKI7PszcT/vG6G0XWQC5VmyBVbLIoySTAhs7/JQGjOUE4soUwLeythI6opQ5tOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwD23Y2c</latexit><latexit sha1_base64="Zg+eT8fiJmdBHxY/nyJGuxn4SXk=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ9v+9WvZo3B1klfkGqUKDRd796g4RlMVfIJDWm63spBjnVKJjk00ovMzylbEyHvGupojE3QT4/dUrOrDIgUaJtKSRz9fdETmNjJnFoO2OKI7PszcT/vG6G0XWQC5VmyBVbLIoySTAhs7/JQGjOUE4soUwLeythI6opQ5tOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwD23Y2c</latexit><latexit sha1_base64="Zg+eT8fiJmdBHxY/nyJGuxn4SXk=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ9v+9WvZo3B1klfkGqUKDRd796g4RlMVfIJDWm63spBjnVKJjk00ovMzylbEyHvGupojE3QT4/dUrOrDIgUaJtKSRz9fdETmNjJnFoO2OKI7PszcT/vG6G0XWQC5VmyBVbLIoySTAhs7/JQGjOUE4soUwLeythI6opQ5tOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwD23Y2c</latexit><latexit sha1_base64="Zg+eT8fiJmdBHxY/nyJGuxn4SXk=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ9v+9WvZo3B1klfkGqUKDRd796g4RlMVfIJDWm63spBjnVKJjk00ovMzylbEyHvGupojE3QT4/dUrOrDIgUaJtKSRz9fdETmNjJnFoO2OKI7PszcT/vG6G0XWQC5VmyBVbLIoySTAhs7/JQGjOUE4soUwLeythI6opQ5tOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwD23Y2c</latexit>

y1
<latexit sha1_base64="zmeUxuqsJ4Ovw52V3MfSvm50t+0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrKBN6jW3Lo7B1klXkFqUKA5qH71hzFLI66QSWpMz3MT9HOqUTDJp5V+anhC2YSOeM9SRSNu/Hx+6pScWWVIwljbUkjm6u+JnEbGZFFgOyOKY7PszcT/vF6K4bWfC5WkyBVbLApTSTAms7/JUGjOUGaWUKaFvZWwMdWUoU2nYkPwll9eJe2LuufWvfvLWuOuiKMMJ3AK5+DBFTTgFprQAgYjeIZXeHOk8+K8Ox+L1pJTzBzDHzifPxDSja0=</latexit><latexit sha1_base64="zmeUxuqsJ4Ovw52V3MfSvm50t+0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrKBN6jW3Lo7B1klXkFqUKA5qH71hzFLI66QSWpMz3MT9HOqUTDJp5V+anhC2YSOeM9SRSNu/Hx+6pScWWVIwljbUkjm6u+JnEbGZFFgOyOKY7PszcT/vF6K4bWfC5WkyBVbLApTSTAms7/JUGjOUGaWUKaFvZWwMdWUoU2nYkPwll9eJe2LuufWvfvLWuOuiKMMJ3AK5+DBFTTgFprQAgYjeIZXeHOk8+K8Ox+L1pJTzBzDHzifPxDSja0=</latexit><latexit sha1_base64="zmeUxuqsJ4Ovw52V3MfSvm50t+0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrKBN6jW3Lo7B1klXkFqUKA5qH71hzFLI66QSWpMz3MT9HOqUTDJp5V+anhC2YSOeM9SRSNu/Hx+6pScWWVIwljbUkjm6u+JnEbGZFFgOyOKY7PszcT/vF6K4bWfC5WkyBVbLApTSTAms7/JUGjOUGaWUKaFvZWwMdWUoU2nYkPwll9eJe2LuufWvfvLWuOuiKMMJ3AK5+DBFTTgFprQAgYjeIZXeHOk8+K8Ox+L1pJTzBzDHzifPxDSja0=</latexit><latexit sha1_base64="zmeUxuqsJ4Ovw52V3MfSvm50t+0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrKBN6jW3Lo7B1klXkFqUKA5qH71hzFLI66QSWpMz3MT9HOqUTDJp5V+anhC2YSOeM9SRSNu/Hx+6pScWWVIwljbUkjm6u+JnEbGZFFgOyOKY7PszcT/vF6K4bWfC5WkyBVbLApTSTAms7/JUGjOUGaWUKaFvZWwMdWUoU2nYkPwll9eJe2LuufWvfvLWuOuiKMMJ3AK5+DBFTTgFprQAgYjeIZXeHOk8+K8Ox+L1pJTzBzDHzifPxDSja0=</latexit>

ConvNet

· · ·<latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit>

y2
<latexit sha1_base64="gHGPI3rBPqHJZMw9M5HvLdjUkoI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fjw4kkq2g9oQ9lsJ+3SzSbsboQQ+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dtbWNza3tks75d29/YPDytFxW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7ASTm5nfeUKleSwfTZagH9GR5CFn1FjpIRvUB5WqW3PnIKvEK0gVCjQHla/+MGZphNIwQbXueW5i/Jwqw5nAabmfakwom9AR9iyVNELt5/NTp+TcKkMSxsqWNGSu/p7IaaR1FgW2M6JmrJe9mfif10tNeO3nXCapQckWi8JUEBOT2d9kyBUyIzJLKFPc3krYmCrKjE2nbEPwll9eJe16zXNr3v1ltXFXxFGCUziDC/DgChpwC01oAYMRPMMrvDnCeXHenY9F65pTzJzAHzifPxJWja4=</latexit><latexit sha1_base64="gHGPI3rBPqHJZMw9M5HvLdjUkoI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fjw4kkq2g9oQ9lsJ+3SzSbsboQQ+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dtbWNza3tks75d29/YPDytFxW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7ASTm5nfeUKleSwfTZagH9GR5CFn1FjpIRvUB5WqW3PnIKvEK0gVCjQHla/+MGZphNIwQbXueW5i/Jwqw5nAabmfakwom9AR9iyVNELt5/NTp+TcKkMSxsqWNGSu/p7IaaR1FgW2M6JmrJe9mfif10tNeO3nXCapQckWi8JUEBOT2d9kyBUyIzJLKFPc3krYmCrKjE2nbEPwll9eJe16zXNr3v1ltXFXxFGCUziDC/DgChpwC01oAYMRPMMrvDnCeXHenY9F65pTzJzAHzifPxJWja4=</latexit><latexit sha1_base64="gHGPI3rBPqHJZMw9M5HvLdjUkoI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fjw4kkq2g9oQ9lsJ+3SzSbsboQQ+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dtbWNza3tks75d29/YPDytFxW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7ASTm5nfeUKleSwfTZagH9GR5CFn1FjpIRvUB5WqW3PnIKvEK0gVCjQHla/+MGZphNIwQbXueW5i/Jwqw5nAabmfakwom9AR9iyVNELt5/NTp+TcKkMSxsqWNGSu/p7IaaR1FgW2M6JmrJe9mfif10tNeO3nXCapQckWi8JUEBOT2d9kyBUyIzJLKFPc3krYmCrKjE2nbEPwll9eJe16zXNr3v1ltXFXxFGCUziDC/DgChpwC01oAYMRPMMrvDnCeXHenY9F65pTzJzAHzifPxJWja4=</latexit><latexit sha1_base64="gHGPI3rBPqHJZMw9M5HvLdjUkoI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fjw4kkq2g9oQ9lsJ+3SzSbsboQQ+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dtbWNza3tks75d29/YPDytFxW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7ASTm5nfeUKleSwfTZagH9GR5CFn1FjpIRvUB5WqW3PnIKvEK0gVCjQHla/+MGZphNIwQbXueW5i/Jwqw5nAabmfakwom9AR9iyVNELt5/NTp+TcKkMSxsqWNGSu/p7IaaR1FgW2M6JmrJe9mfif10tNeO3nXCapQckWi8JUEBOT2d9kyBUyIzJLKFPc3krYmCrKjE2nbEPwll9eJe16zXNr3v1ltXFXxFGCUziDC/DgChpwC01oAYMRPMMrvDnCeXHenY9F65pTzJzAHzifPxJWja4=</latexit>

h2
<latexit sha1_base64="5M6MrDqQvtu/vcMgGo2YxEy1wJE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI8FL56kov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsbm1vVPcLe3tHxwelY9P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3Mz9zhMqzWP5aKYJ+hEdSR5yRo2VHsaD2qBccavuAmSdeDmpQI7moPzVH8YsjVAaJqjWPc9NjJ9RZTgTOCv1U40JZRM6wp6lkkao/Wxx6oxcWGVIwljZkoYs1N8TGY20nkaB7YyoGetVby7+5/VSE177GZdJalCy5aIwFcTEZP43GXKFzIipJZQpbm8lbEwVZcamU7IheKsvr5N2req5Ve/+qtK4y+MowhmcwyV4UIcG3EITWsBgBM/wCm+OcF6cd+dj2Vpw8plT+APn8wf4YY2d</latexit><latexit sha1_base64="5M6MrDqQvtu/vcMgGo2YxEy1wJE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI8FL56kov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsbm1vVPcLe3tHxwelY9P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3Mz9zhMqzWP5aKYJ+hEdSR5yRo2VHsaD2qBccavuAmSdeDmpQI7moPzVH8YsjVAaJqjWPc9NjJ9RZTgTOCv1U40JZRM6wp6lkkao/Wxx6oxcWGVIwljZkoYs1N8TGY20nkaB7YyoGetVby7+5/VSE177GZdJalCy5aIwFcTEZP43GXKFzIipJZQpbm8lbEwVZcamU7IheKsvr5N2req5Ve/+qtK4y+MowhmcwyV4UIcG3EITWsBgBM/wCm+OcF6cd+dj2Vpw8plT+APn8wf4YY2d</latexit><latexit sha1_base64="5M6MrDqQvtu/vcMgGo2YxEy1wJE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI8FL56kov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsbm1vVPcLe3tHxwelY9P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3Mz9zhMqzWP5aKYJ+hEdSR5yRo2VHsaD2qBccavuAmSdeDmpQI7moPzVH8YsjVAaJqjWPc9NjJ9RZTgTOCv1U40JZRM6wp6lkkao/Wxx6oxcWGVIwljZkoYs1N8TGY20nkaB7YyoGetVby7+5/VSE177GZdJalCy5aIwFcTEZP43GXKFzIipJZQpbm8lbEwVZcamU7IheKsvr5N2req5Ve/+qtK4y+MowhmcwyV4UIcG3EITWsBgBM/wCm+OcF6cd+dj2Vpw8plT+APn8wf4YY2d</latexit><latexit sha1_base64="5M6MrDqQvtu/vcMgGo2YxEy1wJE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI8FL56kov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsbm1vVPcLe3tHxwelY9P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3Mz9zhMqzWP5aKYJ+hEdSR5yRo2VHsaD2qBccavuAmSdeDmpQI7moPzVH8YsjVAaJqjWPc9NjJ9RZTgTOCv1U40JZRM6wp6lkkao/Wxx6oxcWGVIwljZkoYs1N8TGY20nkaB7YyoGetVby7+5/VSE177GZdJalCy5aIwFcTEZP43GXKFzIipJZQpbm8lbEwVZcamU7IheKsvr5N2req5Ve/+qtK4y+MowhmcwyV4UIcG3EITWsBgBM/wCm+OcF6cd+dj2Vpw8plT+APn8wf4YY2d</latexit>

<s>



Sequence loss functions
2. Review of RNNs

ht
<latexit sha1_base64="9pFHr6U2bFdt9rB9QRXLRwu088U=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ97LtVr+bNQVaJX5AqFGj03a/eIGFZzBUySY3p+l6KQU41Cib5tNLLDE8pG9Mh71qqaMxNkM9PnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5thdB3kQqUZcsUWi6JMEkzI7G8yEJozlBNLKNPC3krYiGrK0KZTsSH4yy+vktZFzfdq/v1ltX5XxFGGEziFc/DhCupwCw1oAoMhPMMrvDnSeXHenY9Fa8kpZo7hD5zPH1x4jd8=</latexit><latexit sha1_base64="9pFHr6U2bFdt9rB9QRXLRwu088U=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ97LtVr+bNQVaJX5AqFGj03a/eIGFZzBUySY3p+l6KQU41Cib5tNLLDE8pG9Mh71qqaMxNkM9PnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5thdB3kQqUZcsUWi6JMEkzI7G8yEJozlBNLKNPC3krYiGrK0KZTsSH4yy+vktZFzfdq/v1ltX5XxFGGEziFc/DhCupwCw1oAoMhPMMrvDnSeXHenY9Fa8kpZo7hD5zPH1x4jd8=</latexit><latexit sha1_base64="9pFHr6U2bFdt9rB9QRXLRwu088U=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ97LtVr+bNQVaJX5AqFGj03a/eIGFZzBUySY3p+l6KQU41Cib5tNLLDE8pG9Mh71qqaMxNkM9PnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5thdB3kQqUZcsUWi6JMEkzI7G8yEJozlBNLKNPC3krYiGrK0KZTsSH4yy+vktZFzfdq/v1ltX5XxFGGEziFc/DhCupwCw1oAoMhPMMrvDnSeXHenY9Fa8kpZo7hD5zPH1x4jd8=</latexit><latexit sha1_base64="9pFHr6U2bFdt9rB9QRXLRwu088U=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ97LtVr+bNQVaJX5AqFGj03a/eIGFZzBUySY3p+l6KQU41Cib5tNLLDE8pG9Mh71qqaMxNkM9PnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5thdB3kQqUZcsUWi6JMEkzI7G8yEJozlBNLKNPC3krYiGrK0KZTsSH4yy+vktZFzfdq/v1ltX5XxFGGEziFc/DhCupwCw1oAoMhPMMrvDnSeXHenY9Fa8kpZo7hD5zPH1x4jd8=</latexit>

h0
<latexit sha1_base64="u90zgAiIVkwK7FYP2F5fm926QP8=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlRwbTzv2ymtrW9sbpW3Kzu7e/sH7uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIfjm5nffkKleSIfzSTFIKZDySPOqLHSw6jv9d2qV/PmIKvEL0gVCjT67ldvkLAsRmmYoFp3fS81QU6V4UzgtNLLNKaUjekQu5ZKGqMO8vmpU3JmlQGJEmVLGjJXf0/kNNZ6Eoe2M6ZmpJe9mfif181MdB3kXKaZQckWi6JMEJOQ2d9kwBUyIyaWUKa4vZWwEVWUGZtOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OYI58V5dz4WrSWnmDmGP3A+fwD1WY2b</latexit><latexit sha1_base64="u90zgAiIVkwK7FYP2F5fm926QP8=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlRwbTzv2ymtrW9sbpW3Kzu7e/sH7uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIfjm5nffkKleSIfzSTFIKZDySPOqLHSw6jv9d2qV/PmIKvEL0gVCjT67ldvkLAsRmmYoFp3fS81QU6V4UzgtNLLNKaUjekQu5ZKGqMO8vmpU3JmlQGJEmVLGjJXf0/kNNZ6Eoe2M6ZmpJe9mfif181MdB3kXKaZQckWi6JMEJOQ2d9kwBUyIyaWUKa4vZWwEVWUGZtOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OYI58V5dz4WrSWnmDmGP3A+fwD1WY2b</latexit><latexit sha1_base64="u90zgAiIVkwK7FYP2F5fm926QP8=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlRwbTzv2ymtrW9sbpW3Kzu7e/sH7uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIfjm5nffkKleSIfzSTFIKZDySPOqLHSw6jv9d2qV/PmIKvEL0gVCjT67ldvkLAsRmmYoFp3fS81QU6V4UzgtNLLNKaUjekQu5ZKGqMO8vmpU3JmlQGJEmVLGjJXf0/kNNZ6Eoe2M6ZmpJe9mfif181MdB3kXKaZQckWi6JMEJOQ2d9kwBUyIyaWUKa4vZWwEVWUGZtOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OYI58V5dz4WrSWnmDmGP3A+fwD1WY2b</latexit><latexit sha1_base64="u90zgAiIVkwK7FYP2F5fm926QP8=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlRwbTzv2ymtrW9sbpW3Kzu7e/sH7uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIfjm5nffkKleSIfzSTFIKZDySPOqLHSw6jv9d2qV/PmIKvEL0gVCjT67ldvkLAsRmmYoFp3fS81QU6V4UzgtNLLNKaUjekQu5ZKGqMO8vmpU3JmlQGJEmVLGjJXf0/kNNZ6Eoe2M6ZmpJe9mfif181MdB3kXKaZQckWi6JMEJOQ2d9kwBUyIyaWUKa4vZWwEVWUGZtOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OYI58V5dz4WrSWnmDmGP3A+fwD1WY2b</latexit>

h1
<latexit sha1_base64="Zg+eT8fiJmdBHxY/nyJGuxn4SXk=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ9v+9WvZo3B1klfkGqUKDRd796g4RlMVfIJDWm63spBjnVKJjk00ovMzylbEyHvGupojE3QT4/dUrOrDIgUaJtKSRz9fdETmNjJnFoO2OKI7PszcT/vG6G0XWQC5VmyBVbLIoySTAhs7/JQGjOUE4soUwLeythI6opQ5tOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwD23Y2c</latexit><latexit sha1_base64="Zg+eT8fiJmdBHxY/nyJGuxn4SXk=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ9v+9WvZo3B1klfkGqUKDRd796g4RlMVfIJDWm63spBjnVKJjk00ovMzylbEyHvGupojE3QT4/dUrOrDIgUaJtKSRz9fdETmNjJnFoO2OKI7PszcT/vG6G0XWQC5VmyBVbLIoySTAhs7/JQGjOUE4soUwLeythI6opQ5tOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwD23Y2c</latexit><latexit sha1_base64="Zg+eT8fiJmdBHxY/nyJGuxn4SXk=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ9v+9WvZo3B1klfkGqUKDRd796g4RlMVfIJDWm63spBjnVKJjk00ovMzylbEyHvGupojE3QT4/dUrOrDIgUaJtKSRz9fdETmNjJnFoO2OKI7PszcT/vG6G0XWQC5VmyBVbLIoySTAhs7/JQGjOUE4soUwLeythI6opQ5tOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwD23Y2c</latexit><latexit sha1_base64="Zg+eT8fiJmdBHxY/nyJGuxn4SXk=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ9v+9WvZo3B1klfkGqUKDRd796g4RlMVfIJDWm63spBjnVKJjk00ovMzylbEyHvGupojE3QT4/dUrOrDIgUaJtKSRz9fdETmNjJnFoO2OKI7PszcT/vG6G0XWQC5VmyBVbLIoySTAhs7/JQGjOUE4soUwLeythI6opQ5tOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwD23Y2c</latexit>

y1
<latexit sha1_base64="zmeUxuqsJ4Ovw52V3MfSvm50t+0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrKBN6jW3Lo7B1klXkFqUKA5qH71hzFLI66QSWpMz3MT9HOqUTDJp5V+anhC2YSOeM9SRSNu/Hx+6pScWWVIwljbUkjm6u+JnEbGZFFgOyOKY7PszcT/vF6K4bWfC5WkyBVbLApTSTAms7/JUGjOUGaWUKaFvZWwMdWUoU2nYkPwll9eJe2LuufWvfvLWuOuiKMMJ3AK5+DBFTTgFprQAgYjeIZXeHOk8+K8Ox+L1pJTzBzDHzifPxDSja0=</latexit><latexit sha1_base64="zmeUxuqsJ4Ovw52V3MfSvm50t+0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrKBN6jW3Lo7B1klXkFqUKA5qH71hzFLI66QSWpMz3MT9HOqUTDJp5V+anhC2YSOeM9SRSNu/Hx+6pScWWVIwljbUkjm6u+JnEbGZFFgOyOKY7PszcT/vF6K4bWfC5WkyBVbLApTSTAms7/JUGjOUGaWUKaFvZWwMdWUoU2nYkPwll9eJe2LuufWvfvLWuOuiKMMJ3AK5+DBFTTgFprQAgYjeIZXeHOk8+K8Ox+L1pJTzBzDHzifPxDSja0=</latexit><latexit sha1_base64="zmeUxuqsJ4Ovw52V3MfSvm50t+0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrKBN6jW3Lo7B1klXkFqUKA5qH71hzFLI66QSWpMz3MT9HOqUTDJp5V+anhC2YSOeM9SRSNu/Hx+6pScWWVIwljbUkjm6u+JnEbGZFFgOyOKY7PszcT/vF6K4bWfC5WkyBVbLApTSTAms7/JUGjOUGaWUKaFvZWwMdWUoU2nYkPwll9eJe2LuufWvfvLWuOuiKMMJ3AK5+DBFTTgFprQAgYjeIZXeHOk8+K8Ox+L1pJTzBzDHzifPxDSja0=</latexit><latexit sha1_base64="zmeUxuqsJ4Ovw52V3MfSvm50t+0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrKBN6jW3Lo7B1klXkFqUKA5qH71hzFLI66QSWpMz3MT9HOqUTDJp5V+anhC2YSOeM9SRSNu/Hx+6pScWWVIwljbUkjm6u+JnEbGZFFgOyOKY7PszcT/vF6K4bWfC5WkyBVbLApTSTAms7/JUGjOUGaWUKaFvZWwMdWUoU2nYkPwll9eJe2LuufWvfvLWuOuiKMMJ3AK5+DBFTTgFprQAgYjeIZXeHOk8+K8Ox+L1pJTzBzDHzifPxDSja0=</latexit>

ConvNet

· · ·<latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit>

y2
<latexit sha1_base64="gHGPI3rBPqHJZMw9M5HvLdjUkoI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fjw4kkq2g9oQ9lsJ+3SzSbsboQQ+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dtbWNza3tks75d29/YPDytFxW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7ASTm5nfeUKleSwfTZagH9GR5CFn1FjpIRvUB5WqW3PnIKvEK0gVCjQHla/+MGZphNIwQbXueW5i/Jwqw5nAabmfakwom9AR9iyVNELt5/NTp+TcKkMSxsqWNGSu/p7IaaR1FgW2M6JmrJe9mfif10tNeO3nXCapQckWi8JUEBOT2d9kyBUyIzJLKFPc3krYmCrKjE2nbEPwll9eJe16zXNr3v1ltXFXxFGCUziDC/DgChpwC01oAYMRPMMrvDnCeXHenY9F65pTzJzAHzifPxJWja4=</latexit><latexit sha1_base64="gHGPI3rBPqHJZMw9M5HvLdjUkoI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fjw4kkq2g9oQ9lsJ+3SzSbsboQQ+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dtbWNza3tks75d29/YPDytFxW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7ASTm5nfeUKleSwfTZagH9GR5CFn1FjpIRvUB5WqW3PnIKvEK0gVCjQHla/+MGZphNIwQbXueW5i/Jwqw5nAabmfakwom9AR9iyVNELt5/NTp+TcKkMSxsqWNGSu/p7IaaR1FgW2M6JmrJe9mfif10tNeO3nXCapQckWi8JUEBOT2d9kyBUyIzJLKFPc3krYmCrKjE2nbEPwll9eJe16zXNr3v1ltXFXxFGCUziDC/DgChpwC01oAYMRPMMrvDnCeXHenY9F65pTzJzAHzifPxJWja4=</latexit><latexit sha1_base64="gHGPI3rBPqHJZMw9M5HvLdjUkoI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fjw4kkq2g9oQ9lsJ+3SzSbsboQQ+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dtbWNza3tks75d29/YPDytFxW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7ASTm5nfeUKleSwfTZagH9GR5CFn1FjpIRvUB5WqW3PnIKvEK0gVCjQHla/+MGZphNIwQbXueW5i/Jwqw5nAabmfakwom9AR9iyVNELt5/NTp+TcKkMSxsqWNGSu/p7IaaR1FgW2M6JmrJe9mfif10tNeO3nXCapQckWi8JUEBOT2d9kyBUyIzJLKFPc3krYmCrKjE2nbEPwll9eJe16zXNr3v1ltXFXxFGCUziDC/DgChpwC01oAYMRPMMrvDnCeXHenY9F65pTzJzAHzifPxJWja4=</latexit><latexit sha1_base64="gHGPI3rBPqHJZMw9M5HvLdjUkoI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fjw4kkq2g9oQ9lsJ+3SzSbsboQQ+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dtbWNza3tks75d29/YPDytFxW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7ASTm5nfeUKleSwfTZagH9GR5CFn1FjpIRvUB5WqW3PnIKvEK0gVCjQHla/+MGZphNIwQbXueW5i/Jwqw5nAabmfakwom9AR9iyVNELt5/NTp+TcKkMSxsqWNGSu/p7IaaR1FgW2M6JmrJe9mfif10tNeO3nXCapQckWi8JUEBOT2d9kyBUyIzJLKFPc3krYmCrKjE2nbEPwll9eJe16zXNr3v1ltXFXxFGCUziDC/DgChpwC01oAYMRPMMrvDnCeXHenY9F65pTzJzAHzifPxJWja4=</latexit>

h2
<latexit sha1_base64="5M6MrDqQvtu/vcMgGo2YxEy1wJE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI8FL56kov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsbm1vVPcLe3tHxwelY9P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3Mz9zhMqzWP5aKYJ+hEdSR5yRo2VHsaD2qBccavuAmSdeDmpQI7moPzVH8YsjVAaJqjWPc9NjJ9RZTgTOCv1U40JZRM6wp6lkkao/Wxx6oxcWGVIwljZkoYs1N8TGY20nkaB7YyoGetVby7+5/VSE177GZdJalCy5aIwFcTEZP43GXKFzIipJZQpbm8lbEwVZcamU7IheKsvr5N2req5Ve/+qtK4y+MowhmcwyV4UIcG3EITWsBgBM/wCm+OcF6cd+dj2Vpw8plT+APn8wf4YY2d</latexit><latexit sha1_base64="5M6MrDqQvtu/vcMgGo2YxEy1wJE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI8FL56kov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsbm1vVPcLe3tHxwelY9P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3Mz9zhMqzWP5aKYJ+hEdSR5yRo2VHsaD2qBccavuAmSdeDmpQI7moPzVH8YsjVAaJqjWPc9NjJ9RZTgTOCv1U40JZRM6wp6lkkao/Wxx6oxcWGVIwljZkoYs1N8TGY20nkaB7YyoGetVby7+5/VSE177GZdJalCy5aIwFcTEZP43GXKFzIipJZQpbm8lbEwVZcamU7IheKsvr5N2req5Ve/+qtK4y+MowhmcwyV4UIcG3EITWsBgBM/wCm+OcF6cd+dj2Vpw8plT+APn8wf4YY2d</latexit><latexit sha1_base64="5M6MrDqQvtu/vcMgGo2YxEy1wJE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI8FL56kov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsbm1vVPcLe3tHxwelY9P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3Mz9zhMqzWP5aKYJ+hEdSR5yRo2VHsaD2qBccavuAmSdeDmpQI7moPzVH8YsjVAaJqjWPc9NjJ9RZTgTOCv1U40JZRM6wp6lkkao/Wxx6oxcWGVIwljZkoYs1N8TGY20nkaB7YyoGetVby7+5/VSE177GZdJalCy5aIwFcTEZP43GXKFzIipJZQpbm8lbEwVZcamU7IheKsvr5N2req5Ve/+qtK4y+MowhmcwyV4UIcG3EITWsBgBM/wCm+OcF6cd+dj2Vpw8plT+APn8wf4YY2d</latexit><latexit sha1_base64="5M6MrDqQvtu/vcMgGo2YxEy1wJE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI8FL56kov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsbm1vVPcLe3tHxwelY9P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3Mz9zhMqzWP5aKYJ+hEdSR5yRo2VHsaD2qBccavuAmSdeDmpQI7moPzVH8YsjVAaJqjWPc9NjJ9RZTgTOCv1U40JZRM6wp6lkkao/Wxx6oxcWGVIwljZkoYs1N8TGY20nkaB7YyoGetVby7+5/VSE177GZdJalCy5aIwFcTEZP43GXKFzIipJZQpbm8lbEwVZcamU7IheKsvr5N2req5Ve/+qtK4y+MowhmcwyV4UIcG3EITWsBgBM/wCm+OcF6cd+dj2Vpw8plT+APn8wf4YY2d</latexit>

yn
<latexit sha1_base64="FlCIWW2aK3y7y/l3tr+nvoM6yHc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWznbRLN5uwuxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz32ymtrW9sbpW3Kzu7e/sH1cOjto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2AkmNzO/84RK81g+mixBP6IjyUPOqLHSQzaQg2rNrbtzkFXiFaQGBZqD6ld/GLM0QmmYoFr3PDcxfk6V4UzgtNJPNSaUTegIe5ZKGqH28/mpU3JmlSEJY2VLGjJXf0/kNNI6iwLbGVEz1sveTPzP66UmvPZzLpPUoGSLRWEqiInJ7G8y5AqZEZkllClubyVsTBVlxqZTsSF4yy+vkvZF3XPr3v1lrXFXxFGGEziFc/DgChpwC01oAYMRPMMrvDnCeXHenY9Fa8kpZo7hD5zPH21Gjeo=</latexit><latexit sha1_base64="FlCIWW2aK3y7y/l3tr+nvoM6yHc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWznbRLN5uwuxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz32ymtrW9sbpW3Kzu7e/sH1cOjto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2AkmNzO/84RK81g+mixBP6IjyUPOqLHSQzaQg2rNrbtzkFXiFaQGBZqD6ld/GLM0QmmYoFr3PDcxfk6V4UzgtNJPNSaUTegIe5ZKGqH28/mpU3JmlSEJY2VLGjJXf0/kNNI6iwLbGVEz1sveTPzP66UmvPZzLpPUoGSLRWEqiInJ7G8y5AqZEZkllClubyVsTBVlxqZTsSF4yy+vkvZF3XPr3v1lrXFXxFGGEziFc/DgChpwC01oAYMRPMMrvDnCeXHenY9Fa8kpZo7hD5zPH21Gjeo=</latexit><latexit sha1_base64="FlCIWW2aK3y7y/l3tr+nvoM6yHc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWznbRLN5uwuxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz32ymtrW9sbpW3Kzu7e/sH1cOjto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2AkmNzO/84RK81g+mixBP6IjyUPOqLHSQzaQg2rNrbtzkFXiFaQGBZqD6ld/GLM0QmmYoFr3PDcxfk6V4UzgtNJPNSaUTegIe5ZKGqH28/mpU3JmlSEJY2VLGjJXf0/kNNI6iwLbGVEz1sveTPzP66UmvPZzLpPUoGSLRWEqiInJ7G8y5AqZEZkllClubyVsTBVlxqZTsSF4yy+vkvZF3XPr3v1lrXFXxFGGEziFc/DgChpwC01oAYMRPMMrvDnCeXHenY9Fa8kpZo7hD5zPH21Gjeo=</latexit><latexit sha1_base64="FlCIWW2aK3y7y/l3tr+nvoM6yHc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWznbRLN5uwuxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz32ymtrW9sbpW3Kzu7e/sH1cOjto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2AkmNzO/84RK81g+mixBP6IjyUPOqLHSQzaQg2rNrbtzkFXiFaQGBZqD6ld/GLM0QmmYoFr3PDcxfk6V4UzgtNJPNSaUTegIe5ZKGqH28/mpU3JmlSEJY2VLGjJXf0/kNNI6iwLbGVEz1sveTPzP66UmvPZzLpPUoGSLRWEqiInJ7G8y5AqZEZkllClubyVsTBVlxqZTsSF4yy+vkvZF3XPr3v1lrXFXxFGGEziFc/DgChpwC01oAYMRPMMrvDnCeXHenY9Fa8kpZo7hD5zPH21Gjeo=</latexit>

<s>ŷ1
<latexit sha1_base64="2lWcgiP0h4kgLgU2N6MEkSS65Y8=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/ShrLZbtqlu5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzwkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxFnIUrJtoRmQoWCec3Mz8zhPThsfqAbOEBZKMFI84JWilx/6YYJ5NB/6gWvPq3hzuKvELUoMCzUH1qz+MaSqZQiqIMT3fSzDIiUZOBZtW+qlhCaETMmI9SxWRzAT5/OCpe2aVoRvF2pZCd67+nsiJNCaToe2UBMdm2ZuJ/3m9FKPrIOcqSZEpulgUpcLF2J197w65ZhRFZgmhmttbXTommlC0GVVsCP7yy6ukfVH3vbp/f1lr3BVxlOEETuEcfLiCBtxCE1pAQcIzvMKbo50X5935WLSWnGLmGP7A+fwB4AGQeg==</latexit><latexit sha1_base64="2lWcgiP0h4kgLgU2N6MEkSS65Y8=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/ShrLZbtqlu5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzwkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxFnIUrJtoRmQoWCec3Mz8zhPThsfqAbOEBZKMFI84JWilx/6YYJ5NB/6gWvPq3hzuKvELUoMCzUH1qz+MaSqZQiqIMT3fSzDIiUZOBZtW+qlhCaETMmI9SxWRzAT5/OCpe2aVoRvF2pZCd67+nsiJNCaToe2UBMdm2ZuJ/3m9FKPrIOcqSZEpulgUpcLF2J197w65ZhRFZgmhmttbXTommlC0GVVsCP7yy6ukfVH3vbp/f1lr3BVxlOEETuEcfLiCBtxCE1pAQcIzvMKbo50X5935WLSWnGLmGP7A+fwB4AGQeg==</latexit><latexit sha1_base64="2lWcgiP0h4kgLgU2N6MEkSS65Y8=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/ShrLZbtqlu5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzwkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxFnIUrJtoRmQoWCec3Mz8zhPThsfqAbOEBZKMFI84JWilx/6YYJ5NB/6gWvPq3hzuKvELUoMCzUH1qz+MaSqZQiqIMT3fSzDIiUZOBZtW+qlhCaETMmI9SxWRzAT5/OCpe2aVoRvF2pZCd67+nsiJNCaToe2UBMdm2ZuJ/3m9FKPrIOcqSZEpulgUpcLF2J197w65ZhRFZgmhmttbXTommlC0GVVsCP7yy6ukfVH3vbp/f1lr3BVxlOEETuEcfLiCBtxCE1pAQcIzvMKbo50X5935WLSWnGLmGP7A+fwB4AGQeg==</latexit><latexit sha1_base64="2lWcgiP0h4kgLgU2N6MEkSS65Y8=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/ShrLZbtqlu5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzwkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxFnIUrJtoRmQoWCec3Mz8zhPThsfqAbOEBZKMFI84JWilx/6YYJ5NB/6gWvPq3hzuKvELUoMCzUH1qz+MaSqZQiqIMT3fSzDIiUZOBZtW+qlhCaETMmI9SxWRzAT5/OCpe2aVoRvF2pZCd67+nsiJNCaToe2UBMdm2ZuJ/3m9FKPrIOcqSZEpulgUpcLF2J197w65ZhRFZgmhmttbXTommlC0GVVsCP7yy6ukfVH3vbp/f1lr3BVxlOEETuEcfLiCBtxCE1pAQcIzvMKbo50X5935WLSWnGLmGP7A+fwB4AGQeg==</latexit>

ŷ2
<latexit sha1_base64="xv6cKJ6fvDA+vYfI84d1MIPS0CY=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fjw4kkq2A9pQ9lsN+3SzSbsToQQ+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O2vrG5tb26Wd8u7e/sFh5ei4beJUM95isYx1N6CGS6F4CwVK3k00p1EgeSeY3Mz8zhPXRsTqAbOE+xEdKREKRtFKj/0xxTybDuqDStWtuXOQVeIVpAoFmoPKV38YszTiCpmkxvQ8N0E/pxoFk3xa7qeGJ5RN6Ij3LFU04sbP5wdPyblVhiSMtS2FZK7+nshpZEwWBbYzojg2y95M/M/rpRhe+7lQSYpcscWiMJUEYzL7ngyF5gxlZgllWthbCRtTTRnajMo2BG/55VXSrtc8t+bdX1Ybd0UcJTiFM7gAD66gAbfQhBYwiOAZXuHN0c6L8+58LFrXnGLmBP7A+fwB4YWQew==</latexit><latexit sha1_base64="xv6cKJ6fvDA+vYfI84d1MIPS0CY=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fjw4kkq2A9pQ9lsN+3SzSbsToQQ+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O2vrG5tb26Wd8u7e/sFh5ei4beJUM95isYx1N6CGS6F4CwVK3k00p1EgeSeY3Mz8zhPXRsTqAbOE+xEdKREKRtFKj/0xxTybDuqDStWtuXOQVeIVpAoFmoPKV38YszTiCpmkxvQ8N0E/pxoFk3xa7qeGJ5RN6Ij3LFU04sbP5wdPyblVhiSMtS2FZK7+nshpZEwWBbYzojg2y95M/M/rpRhe+7lQSYpcscWiMJUEYzL7ngyF5gxlZgllWthbCRtTTRnajMo2BG/55VXSrtc8t+bdX1Ybd0UcJTiFM7gAD66gAbfQhBYwiOAZXuHN0c6L8+58LFrXnGLmBP7A+fwB4YWQew==</latexit><latexit sha1_base64="xv6cKJ6fvDA+vYfI84d1MIPS0CY=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fjw4kkq2A9pQ9lsN+3SzSbsToQQ+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O2vrG5tb26Wd8u7e/sFh5ei4beJUM95isYx1N6CGS6F4CwVK3k00p1EgeSeY3Mz8zhPXRsTqAbOE+xEdKREKRtFKj/0xxTybDuqDStWtuXOQVeIVpAoFmoPKV38YszTiCpmkxvQ8N0E/pxoFk3xa7qeGJ5RN6Ij3LFU04sbP5wdPyblVhiSMtS2FZK7+nshpZEwWBbYzojg2y95M/M/rpRhe+7lQSYpcscWiMJUEYzL7ngyF5gxlZgllWthbCRtTTRnajMo2BG/55VXSrtc8t+bdX1Ybd0UcJTiFM7gAD66gAbfQhBYwiOAZXuHN0c6L8+58LFrXnGLmBP7A+fwB4YWQew==</latexit><latexit sha1_base64="xv6cKJ6fvDA+vYfI84d1MIPS0CY=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fjw4kkq2A9pQ9lsN+3SzSbsToQQ+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O2vrG5tb26Wd8u7e/sFh5ei4beJUM95isYx1N6CGS6F4CwVK3k00p1EgeSeY3Mz8zhPXRsTqAbOE+xEdKREKRtFKj/0xxTybDuqDStWtuXOQVeIVpAoFmoPKV38YszTiCpmkxvQ8N0E/pxoFk3xa7qeGJ5RN6Ij3LFU04sbP5wdPyblVhiSMtS2FZK7+nshpZEwWBbYzojg2y95M/M/rpRhe+7lQSYpcscWiMJUEYzL7ngyF5gxlZgllWthbCRtTTRnajMo2BG/55VXSrtc8t+bdX1Ybd0UcJTiFM7gAD66gAbfQhBYwiOAZXuHN0c6L8+58LFrXnGLmBP7A+fwB4YWQew==</latexit>

Sum of cross-
entropy losses on all 
ground-truth terms 
from the sequence



Using RNNs for one to many problems (in code)
2. Review of RNNs



2. Review of RNNs
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Using RNNs for <one/many> to many problems



Using RNNs for many->many problems
2. Review of RNNs



Using RNNs for many->many problems (in code)
2. Review of RNNs



Deep learning with RNNs
2. Review of RNNs



RNNs describe programs
2. Review of RNNs

yt, ht = f(xt, ht�1)
<latexit sha1_base64="EP5OJ6kYrql8gb59grT6GEbZnPM=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahgpZEBN0IBTeupIJ9QBvCZDpph04ezNyIIRTc+CtuXCji1p9w5984bbPQ1gMXzpxzL3Pv8WLBFVjWt1FYWFxaXimultbWNza3zO2dpooSSVmDRiKSbY8oJnjIGsBBsHYsGQk8wVre8Grst+6ZVDwK7yCNmROQfsh9TgloyTX3UheO8cAFfIn9ysP0kcGJPTpyzbJVtSbA88TOSRnlqLvmV7cX0SRgIVBBlOrYVgxORiRwKtio1E0Uiwkdkj7raBqSgCknm9wwwoda6WE/krpCwBP190RGAqXSwNOdAYGBmvXG4n9eJwH/wsl4GCfAQjr9yE8EhgiPA8E9LhkFkWpCqOR6V0wHRBIKOraSDsGePXmeNE+rtlW1b8/KtZs8jiLaRweogmx0jmroGtVRA1H0iJ7RK3oznowX4934mLYWjHxmF/2B8fkDGZyV6g==</latexit><latexit sha1_base64="EP5OJ6kYrql8gb59grT6GEbZnPM=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahgpZEBN0IBTeupIJ9QBvCZDpph04ezNyIIRTc+CtuXCji1p9w5984bbPQ1gMXzpxzL3Pv8WLBFVjWt1FYWFxaXimultbWNza3zO2dpooSSVmDRiKSbY8oJnjIGsBBsHYsGQk8wVre8Grst+6ZVDwK7yCNmROQfsh9TgloyTX3UheO8cAFfIn9ysP0kcGJPTpyzbJVtSbA88TOSRnlqLvmV7cX0SRgIVBBlOrYVgxORiRwKtio1E0Uiwkdkj7raBqSgCknm9wwwoda6WE/krpCwBP190RGAqXSwNOdAYGBmvXG4n9eJwH/wsl4GCfAQjr9yE8EhgiPA8E9LhkFkWpCqOR6V0wHRBIKOraSDsGePXmeNE+rtlW1b8/KtZs8jiLaRweogmx0jmroGtVRA1H0iJ7RK3oznowX4934mLYWjHxmF/2B8fkDGZyV6g==</latexit><latexit sha1_base64="EP5OJ6kYrql8gb59grT6GEbZnPM=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahgpZEBN0IBTeupIJ9QBvCZDpph04ezNyIIRTc+CtuXCji1p9w5984bbPQ1gMXzpxzL3Pv8WLBFVjWt1FYWFxaXimultbWNza3zO2dpooSSVmDRiKSbY8oJnjIGsBBsHYsGQk8wVre8Grst+6ZVDwK7yCNmROQfsh9TgloyTX3UheO8cAFfIn9ysP0kcGJPTpyzbJVtSbA88TOSRnlqLvmV7cX0SRgIVBBlOrYVgxORiRwKtio1E0Uiwkdkj7raBqSgCknm9wwwoda6WE/krpCwBP190RGAqXSwNOdAYGBmvXG4n9eJwH/wsl4GCfAQjr9yE8EhgiPA8E9LhkFkWpCqOR6V0wHRBIKOraSDsGePXmeNE+rtlW1b8/KtZs8jiLaRweogmx0jmroGtVRA1H0iJ7RK3oznowX4934mLYWjHxmF/2B8fkDGZyV6g==</latexit><latexit sha1_base64="EP5OJ6kYrql8gb59grT6GEbZnPM=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahgpZEBN0IBTeupIJ9QBvCZDpph04ezNyIIRTc+CtuXCji1p9w5984bbPQ1gMXzpxzL3Pv8WLBFVjWt1FYWFxaXimultbWNza3zO2dpooSSVmDRiKSbY8oJnjIGsBBsHYsGQk8wVre8Grst+6ZVDwK7yCNmROQfsh9TgloyTX3UheO8cAFfIn9ysP0kcGJPTpyzbJVtSbA88TOSRnlqLvmV7cX0SRgIVBBlOrYVgxORiRwKtio1E0Uiwkdkj7raBqSgCknm9wwwoda6WE/krpCwBP190RGAqXSwNOdAYGBmvXG4n9eJwH/wsl4GCfAQjr9yE8EhgiPA8E9LhkFkWpCqOR6V0wHRBIKOraSDsGePXmeNE+rtlW1b8/KtZs8jiLaRweogmx0jmroGtVRA1H0iJ7RK3oznowX4934mLYWjHxmF/2B8fkDGZyV6g==</latexit>

Arbitrary 
input



RNNs describe programs
2. Review of RNNs

yt, ht = f(xt, ht�1)
<latexit sha1_base64="EP5OJ6kYrql8gb59grT6GEbZnPM=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahgpZEBN0IBTeupIJ9QBvCZDpph04ezNyIIRTc+CtuXCji1p9w5984bbPQ1gMXzpxzL3Pv8WLBFVjWt1FYWFxaXimultbWNza3zO2dpooSSVmDRiKSbY8oJnjIGsBBsHYsGQk8wVre8Grst+6ZVDwK7yCNmROQfsh9TgloyTX3UheO8cAFfIn9ysP0kcGJPTpyzbJVtSbA88TOSRnlqLvmV7cX0SRgIVBBlOrYVgxORiRwKtio1E0Uiwkdkj7raBqSgCknm9wwwoda6WE/krpCwBP190RGAqXSwNOdAYGBmvXG4n9eJwH/wsl4GCfAQjr9yE8EhgiPA8E9LhkFkWpCqOR6V0wHRBIKOraSDsGePXmeNE+rtlW1b8/KtZs8jiLaRweogmx0jmroGtVRA1H0iJ7RK3oznowX4934mLYWjHxmF/2B8fkDGZyV6g==</latexit><latexit sha1_base64="EP5OJ6kYrql8gb59grT6GEbZnPM=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahgpZEBN0IBTeupIJ9QBvCZDpph04ezNyIIRTc+CtuXCji1p9w5984bbPQ1gMXzpxzL3Pv8WLBFVjWt1FYWFxaXimultbWNza3zO2dpooSSVmDRiKSbY8oJnjIGsBBsHYsGQk8wVre8Grst+6ZVDwK7yCNmROQfsh9TgloyTX3UheO8cAFfIn9ysP0kcGJPTpyzbJVtSbA88TOSRnlqLvmV7cX0SRgIVBBlOrYVgxORiRwKtio1E0Uiwkdkj7raBqSgCknm9wwwoda6WE/krpCwBP190RGAqXSwNOdAYGBmvXG4n9eJwH/wsl4GCfAQjr9yE8EhgiPA8E9LhkFkWpCqOR6V0wHRBIKOraSDsGePXmeNE+rtlW1b8/KtZs8jiLaRweogmx0jmroGtVRA1H0iJ7RK3oznowX4934mLYWjHxmF/2B8fkDGZyV6g==</latexit><latexit sha1_base64="EP5OJ6kYrql8gb59grT6GEbZnPM=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahgpZEBN0IBTeupIJ9QBvCZDpph04ezNyIIRTc+CtuXCji1p9w5984bbPQ1gMXzpxzL3Pv8WLBFVjWt1FYWFxaXimultbWNza3zO2dpooSSVmDRiKSbY8oJnjIGsBBsHYsGQk8wVre8Grst+6ZVDwK7yCNmROQfsh9TgloyTX3UheO8cAFfIn9ysP0kcGJPTpyzbJVtSbA88TOSRnlqLvmV7cX0SRgIVBBlOrYVgxORiRwKtio1E0Uiwkdkj7raBqSgCknm9wwwoda6WE/krpCwBP190RGAqXSwNOdAYGBmvXG4n9eJwH/wsl4GCfAQjr9yE8EhgiPA8E9LhkFkWpCqOR6V0wHRBIKOraSDsGePXmeNE+rtlW1b8/KtZs8jiLaRweogmx0jmroGtVRA1H0iJ7RK3oznowX4934mLYWjHxmF/2B8fkDGZyV6g==</latexit><latexit sha1_base64="EP5OJ6kYrql8gb59grT6GEbZnPM=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahgpZEBN0IBTeupIJ9QBvCZDpph04ezNyIIRTc+CtuXCji1p9w5984bbPQ1gMXzpxzL3Pv8WLBFVjWt1FYWFxaXimultbWNza3zO2dpooSSVmDRiKSbY8oJnjIGsBBsHYsGQk8wVre8Grst+6ZVDwK7yCNmROQfsh9TgloyTX3UheO8cAFfIn9ysP0kcGJPTpyzbJVtSbA88TOSRnlqLvmV7cX0SRgIVBBlOrYVgxORiRwKtio1E0Uiwkdkj7raBqSgCknm9wwwoda6WE/krpCwBP190RGAqXSwNOdAYGBmvXG4n9eJwH/wsl4GCfAQjr9yE8EhgiPA8E9LhkFkWpCqOR6V0wHRBIKOraSDsGePXmeNE+rtlW1b8/KtZs8jiLaRweogmx0jmroGtVRA1H0iJ7RK3oznowX4934mLYWjHxmF/2B8fkDGZyV6g==</latexit>

Arbitrary 
state



RNNs describe programs
2. Review of RNNs

yt, ht = f(xt, ht�1)
<latexit sha1_base64="EP5OJ6kYrql8gb59grT6GEbZnPM=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahgpZEBN0IBTeupIJ9QBvCZDpph04ezNyIIRTc+CtuXCji1p9w5984bbPQ1gMXzpxzL3Pv8WLBFVjWt1FYWFxaXimultbWNza3zO2dpooSSVmDRiKSbY8oJnjIGsBBsHYsGQk8wVre8Grst+6ZVDwK7yCNmROQfsh9TgloyTX3UheO8cAFfIn9ysP0kcGJPTpyzbJVtSbA88TOSRnlqLvmV7cX0SRgIVBBlOrYVgxORiRwKtio1E0Uiwkdkj7raBqSgCknm9wwwoda6WE/krpCwBP190RGAqXSwNOdAYGBmvXG4n9eJwH/wsl4GCfAQjr9yE8EhgiPA8E9LhkFkWpCqOR6V0wHRBIKOraSDsGePXmeNE+rtlW1b8/KtZs8jiLaRweogmx0jmroGtVRA1H0iJ7RK3oznowX4934mLYWjHxmF/2B8fkDGZyV6g==</latexit><latexit sha1_base64="EP5OJ6kYrql8gb59grT6GEbZnPM=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahgpZEBN0IBTeupIJ9QBvCZDpph04ezNyIIRTc+CtuXCji1p9w5984bbPQ1gMXzpxzL3Pv8WLBFVjWt1FYWFxaXimultbWNza3zO2dpooSSVmDRiKSbY8oJnjIGsBBsHYsGQk8wVre8Grst+6ZVDwK7yCNmROQfsh9TgloyTX3UheO8cAFfIn9ysP0kcGJPTpyzbJVtSbA88TOSRnlqLvmV7cX0SRgIVBBlOrYVgxORiRwKtio1E0Uiwkdkj7raBqSgCknm9wwwoda6WE/krpCwBP190RGAqXSwNOdAYGBmvXG4n9eJwH/wsl4GCfAQjr9yE8EhgiPA8E9LhkFkWpCqOR6V0wHRBIKOraSDsGePXmeNE+rtlW1b8/KtZs8jiLaRweogmx0jmroGtVRA1H0iJ7RK3oznowX4934mLYWjHxmF/2B8fkDGZyV6g==</latexit><latexit sha1_base64="EP5OJ6kYrql8gb59grT6GEbZnPM=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahgpZEBN0IBTeupIJ9QBvCZDpph04ezNyIIRTc+CtuXCji1p9w5984bbPQ1gMXzpxzL3Pv8WLBFVjWt1FYWFxaXimultbWNza3zO2dpooSSVmDRiKSbY8oJnjIGsBBsHYsGQk8wVre8Grst+6ZVDwK7yCNmROQfsh9TgloyTX3UheO8cAFfIn9ysP0kcGJPTpyzbJVtSbA88TOSRnlqLvmV7cX0SRgIVBBlOrYVgxORiRwKtio1E0Uiwkdkj7raBqSgCknm9wwwoda6WE/krpCwBP190RGAqXSwNOdAYGBmvXG4n9eJwH/wsl4GCfAQjr9yE8EhgiPA8E9LhkFkWpCqOR6V0wHRBIKOraSDsGePXmeNE+rtlW1b8/KtZs8jiLaRweogmx0jmroGtVRA1H0iJ7RK3oznowX4934mLYWjHxmF/2B8fkDGZyV6g==</latexit><latexit sha1_base64="EP5OJ6kYrql8gb59grT6GEbZnPM=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahgpZEBN0IBTeupIJ9QBvCZDpph04ezNyIIRTc+CtuXCji1p9w5984bbPQ1gMXzpxzL3Pv8WLBFVjWt1FYWFxaXimultbWNza3zO2dpooSSVmDRiKSbY8oJnjIGsBBsHYsGQk8wVre8Grst+6ZVDwK7yCNmROQfsh9TgloyTX3UheO8cAFfIn9ysP0kcGJPTpyzbJVtSbA88TOSRnlqLvmV7cX0SRgIVBBlOrYVgxORiRwKtio1E0Uiwkdkj7raBqSgCknm9wwwoda6WE/krpCwBP190RGAqXSwNOdAYGBmvXG4n9eJwH/wsl4GCfAQjr9yE8EhgiPA8E9LhkFkWpCqOR6V0wHRBIKOraSDsGePXmeNE+rtlW1b8/KtZs8jiLaRweogmx0jmroGtVRA1H0iJ7RK3oznowX4934mLYWjHxmF/2B8fkDGZyV6g==</latexit>

Arbitrary 
output



RNNs describe programs
2. Review of RNNs

yt, ht = f(xt, ht�1)
<latexit sha1_base64="EP5OJ6kYrql8gb59grT6GEbZnPM=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahgpZEBN0IBTeupIJ9QBvCZDpph04ezNyIIRTc+CtuXCji1p9w5984bbPQ1gMXzpxzL3Pv8WLBFVjWt1FYWFxaXimultbWNza3zO2dpooSSVmDRiKSbY8oJnjIGsBBsHYsGQk8wVre8Grst+6ZVDwK7yCNmROQfsh9TgloyTX3UheO8cAFfIn9ysP0kcGJPTpyzbJVtSbA88TOSRnlqLvmV7cX0SRgIVBBlOrYVgxORiRwKtio1E0Uiwkdkj7raBqSgCknm9wwwoda6WE/krpCwBP190RGAqXSwNOdAYGBmvXG4n9eJwH/wsl4GCfAQjr9yE8EhgiPA8E9LhkFkWpCqOR6V0wHRBIKOraSDsGePXmeNE+rtlW1b8/KtZs8jiLaRweogmx0jmroGtVRA1H0iJ7RK3oznowX4934mLYWjHxmF/2B8fkDGZyV6g==</latexit><latexit sha1_base64="EP5OJ6kYrql8gb59grT6GEbZnPM=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahgpZEBN0IBTeupIJ9QBvCZDpph04ezNyIIRTc+CtuXCji1p9w5984bbPQ1gMXzpxzL3Pv8WLBFVjWt1FYWFxaXimultbWNza3zO2dpooSSVmDRiKSbY8oJnjIGsBBsHYsGQk8wVre8Grst+6ZVDwK7yCNmROQfsh9TgloyTX3UheO8cAFfIn9ysP0kcGJPTpyzbJVtSbA88TOSRnlqLvmV7cX0SRgIVBBlOrYVgxORiRwKtio1E0Uiwkdkj7raBqSgCknm9wwwoda6WE/krpCwBP190RGAqXSwNOdAYGBmvXG4n9eJwH/wsl4GCfAQjr9yE8EhgiPA8E9LhkFkWpCqOR6V0wHRBIKOraSDsGePXmeNE+rtlW1b8/KtZs8jiLaRweogmx0jmroGtVRA1H0iJ7RK3oznowX4934mLYWjHxmF/2B8fkDGZyV6g==</latexit><latexit sha1_base64="EP5OJ6kYrql8gb59grT6GEbZnPM=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahgpZEBN0IBTeupIJ9QBvCZDpph04ezNyIIRTc+CtuXCji1p9w5984bbPQ1gMXzpxzL3Pv8WLBFVjWt1FYWFxaXimultbWNza3zO2dpooSSVmDRiKSbY8oJnjIGsBBsHYsGQk8wVre8Grst+6ZVDwK7yCNmROQfsh9TgloyTX3UheO8cAFfIn9ysP0kcGJPTpyzbJVtSbA88TOSRnlqLvmV7cX0SRgIVBBlOrYVgxORiRwKtio1E0Uiwkdkj7raBqSgCknm9wwwoda6WE/krpCwBP190RGAqXSwNOdAYGBmvXG4n9eJwH/wsl4GCfAQjr9yE8EhgiPA8E9LhkFkWpCqOR6V0wHRBIKOraSDsGePXmeNE+rtlW1b8/KtZs8jiLaRweogmx0jmroGtVRA1H0iJ7RK3oznowX4934mLYWjHxmF/2B8fkDGZyV6g==</latexit><latexit sha1_base64="EP5OJ6kYrql8gb59grT6GEbZnPM=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahgpZEBN0IBTeupIJ9QBvCZDpph04ezNyIIRTc+CtuXCji1p9w5984bbPQ1gMXzpxzL3Pv8WLBFVjWt1FYWFxaXimultbWNza3zO2dpooSSVmDRiKSbY8oJnjIGsBBsHYsGQk8wVre8Grst+6ZVDwK7yCNmROQfsh9TgloyTX3UheO8cAFfIn9ysP0kcGJPTpyzbJVtSbA88TOSRnlqLvmV7cX0SRgIVBBlOrYVgxORiRwKtio1E0Uiwkdkj7raBqSgCknm9wwwoda6WE/krpCwBP190RGAqXSwNOdAYGBmvXG4n9eJwH/wsl4GCfAQjr9yE8EhgiPA8E9LhkFkWpCqOR6V0wHRBIKOraSDsGePXmeNE+rtlW1b8/KtZs8jiLaRweogmx0jmroGtVRA1H0iJ7RK3oznowX4934mLYWjHxmF/2B8fkDGZyV6g==</latexit>

http://binds.cs.umass.edu/papers/1995_Siegelmann_Science.pdf

Fact: RNNs are Turing complete 
(i.e., you can model any program 

with an arbitrarily large RNN)



Agenda

1. Why recurrent neural networks (RNNs)?


2. RNNs


3. Problem with RNNs: vanishing gradients 

4. Dealing with vanishing gradients



RNN Desiderata
• Goal: handle sequences


• In particular, long sequences (where linear 
scaling is an issue)


• Connect events from the past to outcomes 
in the future


• i.e., Long-term dependencies


• e.g., remember the name of a character 
from the first sentence

3. Vanishing gradients



Vanilla RNNs: the reality

• Can’t handle more than 10-20 timesteps


• Longer-term dependencies get lost


• Why? Vanishing gradients

3. Vanishing gradients



Gradients in RNNs: backpropogation  
through time

\ ht
<latexit sha1_base64="9pFHr6U2bFdt9rB9QRXLRwu088U=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ97LtVr+bNQVaJX5AqFGj03a/eIGFZzBUySY3p+l6KQU41Cib5tNLLDE8pG9Mh71qqaMxNkM9PnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5thdB3kQqUZcsUWi6JMEkzI7G8yEJozlBNLKNPC3krYiGrK0KZTsSH4yy+vktZFzfdq/v1ltX5XxFGGEziFc/DhCupwCw1oAoMhPMMrvDnSeXHenY9Fa8kpZo7hD5zPH1x4jd8=</latexit><latexit sha1_base64="9pFHr6U2bFdt9rB9QRXLRwu088U=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ97LtVr+bNQVaJX5AqFGj03a/eIGFZzBUySY3p+l6KQU41Cib5tNLLDE8pG9Mh71qqaMxNkM9PnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5thdB3kQqUZcsUWi6JMEkzI7G8yEJozlBNLKNPC3krYiGrK0KZTsSH4yy+vktZFzfdq/v1ltX5XxFGGEziFc/DhCupwCw1oAoMhPMMrvDnSeXHenY9Fa8kpZo7hD5zPH1x4jd8=</latexit><latexit sha1_base64="9pFHr6U2bFdt9rB9QRXLRwu088U=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ97LtVr+bNQVaJX5AqFGj03a/eIGFZzBUySY3p+l6KQU41Cib5tNLLDE8pG9Mh71qqaMxNkM9PnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5thdB3kQqUZcsUWi6JMEkzI7G8yEJozlBNLKNPC3krYiGrK0KZTsSH4yy+vktZFzfdq/v1ltX5XxFGGEziFc/DhCupwCw1oAoMhPMMrvDnSeXHenY9Fa8kpZo7hD5zPH1x4jd8=</latexit><latexit sha1_base64="9pFHr6U2bFdt9rB9QRXLRwu088U=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ97LtVr+bNQVaJX5AqFGj03a/eIGFZzBUySY3p+l6KQU41Cib5tNLLDE8pG9Mh71qqaMxNkM9PnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5thdB3kQqUZcsUWi6JMEkzI7G8yEJozlBNLKNPC3krYiGrK0KZTsSH4yy+vktZFzfdq/v1ltX5XxFGGEziFc/DhCupwCw1oAoMhPMMrvDnSeXHenY9Fa8kpZo7hD5zPH1x4jd8=</latexit>

yt
<latexit sha1_base64="XkYZHr7NjfQUEcUVGFYE299lQFM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrIBDqo1t+7OQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/ZxqFEzyaaWfGp5QNqEj3rNU0YgbP5+fOiVnVhmSMNa2FJK5+nsip5ExWRTYzoji2Cx7M/E/r5dieO3nQiUpcsUWi8JUEozJ7G8yFJozlJkllGlhbyVsTDVlaNOp2BC85ZdXSfui7rl17/6y1rgr4ijDCZzCOXhwBQ24hSa0gMEInuEV3hzpvDjvzseiteQUM8fwB87nD3ZejfA=</latexit><latexit sha1_base64="XkYZHr7NjfQUEcUVGFYE299lQFM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrIBDqo1t+7OQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/ZxqFEzyaaWfGp5QNqEj3rNU0YgbP5+fOiVnVhmSMNa2FJK5+nsip5ExWRTYzoji2Cx7M/E/r5dieO3nQiUpcsUWi8JUEozJ7G8yFJozlJkllGlhbyVsTDVlaNOp2BC85ZdXSfui7rl17/6y1rgr4ijDCZzCOXhwBQ24hSa0gMEInuEV3hzpvDjvzseiteQUM8fwB87nD3ZejfA=</latexit><latexit sha1_base64="XkYZHr7NjfQUEcUVGFYE299lQFM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrIBDqo1t+7OQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/ZxqFEzyaaWfGp5QNqEj3rNU0YgbP5+fOiVnVhmSMNa2FJK5+nsip5ExWRTYzoji2Cx7M/E/r5dieO3nQiUpcsUWi8JUEozJ7G8yFJozlJkllGlhbyVsTDVlaNOp2BC85ZdXSfui7rl17/6y1rgr4ijDCZzCOXhwBQ24hSa0gMEInuEV3hzpvDjvzseiteQUM8fwB87nD3ZejfA=</latexit><latexit sha1_base64="XkYZHr7NjfQUEcUVGFYE299lQFM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrIBDqo1t+7OQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/ZxqFEzyaaWfGp5QNqEj3rNU0YgbP5+fOiVnVhmSMNa2FJK5+nsip5ExWRTYzoji2Cx7M/E/r5dieO3nQiUpcsUWi8JUEozJ7G8yFJozlJkllGlhbyVsTDVlaNOp2BC85ZdXSfui7rl17/6y1rgr4ijDCZzCOXhwBQ24hSa0gMEInuEV3hzpvDjvzseiteQUM8fwB87nD3ZejfA=</latexit>

xt
<latexit sha1_base64="kYQzw52oil1cRaI9IlDqM0yy61I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmu2mXbjZhdyKW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfD3z249cGxGrB5wk3I/oUIlQMIpWun/qY79ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1bu7rNRv8ziKcAKncA4e1KAON9CAJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF02I3v</latexit><latexit sha1_base64="kYQzw52oil1cRaI9IlDqM0yy61I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmu2mXbjZhdyKW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfD3z249cGxGrB5wk3I/oUIlQMIpWun/qY79ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1bu7rNRv8ziKcAKncA4e1KAON9CAJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF02I3v</latexit><latexit sha1_base64="kYQzw52oil1cRaI9IlDqM0yy61I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmu2mXbjZhdyKW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfD3z249cGxGrB5wk3I/oUIlQMIpWun/qY79ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1bu7rNRv8ziKcAKncA4e1KAON9CAJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF02I3v</latexit><latexit sha1_base64="kYQzw52oil1cRaI9IlDqM0yy61I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmu2mXbjZhdyKW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfD3z249cGxGrB5wk3I/oUIlQMIpWun/qY79ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1bu7rNRv8ziKcAKncA4e1KAON9CAJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF02I3v</latexit>

h0
<latexit sha1_base64="u90zgAiIVkwK7FYP2F5fm926QP8=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlRwbTzv2ymtrW9sbpW3Kzu7e/sH7uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIfjm5nffkKleSIfzSTFIKZDySPOqLHSw6jv9d2qV/PmIKvEL0gVCjT67ldvkLAsRmmYoFp3fS81QU6V4UzgtNLLNKaUjekQu5ZKGqMO8vmpU3JmlQGJEmVLGjJXf0/kNNZ6Eoe2M6ZmpJe9mfif181MdB3kXKaZQckWi6JMEJOQ2d9kwBUyIyaWUKa4vZWwEVWUGZtOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OYI58V5dz4WrSWnmDmGP3A+fwD1WY2b</latexit><latexit sha1_base64="u90zgAiIVkwK7FYP2F5fm926QP8=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlRwbTzv2ymtrW9sbpW3Kzu7e/sH7uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIfjm5nffkKleSIfzSTFIKZDySPOqLHSw6jv9d2qV/PmIKvEL0gVCjT67ldvkLAsRmmYoFp3fS81QU6V4UzgtNLLNKaUjekQu5ZKGqMO8vmpU3JmlQGJEmVLGjJXf0/kNNZ6Eoe2M6ZmpJe9mfif181MdB3kXKaZQckWi6JMEJOQ2d9kwBUyIyaWUKa4vZWwEVWUGZtOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OYI58V5dz4WrSWnmDmGP3A+fwD1WY2b</latexit><latexit sha1_base64="u90zgAiIVkwK7FYP2F5fm926QP8=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlRwbTzv2ymtrW9sbpW3Kzu7e/sH7uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIfjm5nffkKleSIfzSTFIKZDySPOqLHSw6jv9d2qV/PmIKvEL0gVCjT67ldvkLAsRmmYoFp3fS81QU6V4UzgtNLLNKaUjekQu5ZKGqMO8vmpU3JmlQGJEmVLGjJXf0/kNNZ6Eoe2M6ZmpJe9mfif181MdB3kXKaZQckWi6JMEJOQ2d9kwBUyIyaWUKa4vZWwEVWUGZtOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OYI58V5dz4WrSWnmDmGP3A+fwD1WY2b</latexit><latexit sha1_base64="u90zgAiIVkwK7FYP2F5fm926QP8=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlRwbTzv2ymtrW9sbpW3Kzu7e/sH7uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIfjm5nffkKleSIfzSTFIKZDySPOqLHSw6jv9d2qV/PmIKvEL0gVCjT67ldvkLAsRmmYoFp3fS81QU6V4UzgtNLLNKaUjekQu5ZKGqMO8vmpU3JmlQGJEmVLGjJXf0/kNNZ6Eoe2M6ZmpJe9mfif181MdB3kXKaZQckWi6JMEJOQ2d9kwBUyIyaWUKa4vZWwEVWUGZtOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OYI58V5dz4WrSWnmDmGP3A+fwD1WY2b</latexit>

h1
<latexit sha1_base64="Zg+eT8fiJmdBHxY/nyJGuxn4SXk=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ9v+9WvZo3B1klfkGqUKDRd796g4RlMVfIJDWm63spBjnVKJjk00ovMzylbEyHvGupojE3QT4/dUrOrDIgUaJtKSRz9fdETmNjJnFoO2OKI7PszcT/vG6G0XWQC5VmyBVbLIoySTAhs7/JQGjOUE4soUwLeythI6opQ5tOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwD23Y2c</latexit><latexit sha1_base64="Zg+eT8fiJmdBHxY/nyJGuxn4SXk=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ9v+9WvZo3B1klfkGqUKDRd796g4RlMVfIJDWm63spBjnVKJjk00ovMzylbEyHvGupojE3QT4/dUrOrDIgUaJtKSRz9fdETmNjJnFoO2OKI7PszcT/vG6G0XWQC5VmyBVbLIoySTAhs7/JQGjOUE4soUwLeythI6opQ5tOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwD23Y2c</latexit><latexit sha1_base64="Zg+eT8fiJmdBHxY/nyJGuxn4SXk=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ9v+9WvZo3B1klfkGqUKDRd796g4RlMVfIJDWm63spBjnVKJjk00ovMzylbEyHvGupojE3QT4/dUrOrDIgUaJtKSRz9fdETmNjJnFoO2OKI7PszcT/vG6G0XWQC5VmyBVbLIoySTAhs7/JQGjOUE4soUwLeythI6opQ5tOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwD23Y2c</latexit><latexit sha1_base64="Zg+eT8fiJmdBHxY/nyJGuxn4SXk=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ9v+9WvZo3B1klfkGqUKDRd796g4RlMVfIJDWm63spBjnVKJjk00ovMzylbEyHvGupojE3QT4/dUrOrDIgUaJtKSRz9fdETmNjJnFoO2OKI7PszcT/vG6G0XWQC5VmyBVbLIoySTAhs7/JQGjOUE4soUwLeythI6opQ5tOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwD23Y2c</latexit>

x1
<latexit sha1_base64="7RaOx2onYKwAEmM+c9KG/gafX24=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmO2mXbjZhdyOW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mr2d++xGV5rF8MJME/YgOJQ85o8ZK9099r1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/uslK/zeMowgmcwjl4UIM63EADmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcPTI2s</latexit><latexit sha1_base64="7RaOx2onYKwAEmM+c9KG/gafX24=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmO2mXbjZhdyOW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mr2d++xGV5rF8MJME/YgOJQ85o8ZK9099r1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/uslK/zeMowgmcwjl4UIM63EADmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcPTI2s</latexit><latexit sha1_base64="7RaOx2onYKwAEmM+c9KG/gafX24=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmO2mXbjZhdyOW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mr2d++xGV5rF8MJME/YgOJQ85o8ZK9099r1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/uslK/zeMowgmcwjl4UIM63EADmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcPTI2s</latexit><latexit sha1_base64="7RaOx2onYKwAEmM+c9KG/gafX24=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmO2mXbjZhdyOW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mr2d++xGV5rF8MJME/YgOJQ85o8ZK9099r1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/uslK/zeMowgmcwjl4UIM63EADmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcPTI2s</latexit>

y1
<latexit sha1_base64="zmeUxuqsJ4Ovw52V3MfSvm50t+0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrKBN6jW3Lo7B1klXkFqUKA5qH71hzFLI66QSWpMz3MT9HOqUTDJp5V+anhC2YSOeM9SRSNu/Hx+6pScWWVIwljbUkjm6u+JnEbGZFFgOyOKY7PszcT/vF6K4bWfC5WkyBVbLApTSTAms7/JUGjOUGaWUKaFvZWwMdWUoU2nYkPwll9eJe2LuufWvfvLWuOuiKMMJ3AK5+DBFTTgFprQAgYjeIZXeHOk8+K8Ox+L1pJTzBzDHzifPxDSja0=</latexit><latexit sha1_base64="zmeUxuqsJ4Ovw52V3MfSvm50t+0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrKBN6jW3Lo7B1klXkFqUKA5qH71hzFLI66QSWpMz3MT9HOqUTDJp5V+anhC2YSOeM9SRSNu/Hx+6pScWWVIwljbUkjm6u+JnEbGZFFgOyOKY7PszcT/vF6K4bWfC5WkyBVbLApTSTAms7/JUGjOUGaWUKaFvZWwMdWUoU2nYkPwll9eJe2LuufWvfvLWuOuiKMMJ3AK5+DBFTTgFprQAgYjeIZXeHOk8+K8Ox+L1pJTzBzDHzifPxDSja0=</latexit><latexit sha1_base64="zmeUxuqsJ4Ovw52V3MfSvm50t+0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrKBN6jW3Lo7B1klXkFqUKA5qH71hzFLI66QSWpMz3MT9HOqUTDJp5V+anhC2YSOeM9SRSNu/Hx+6pScWWVIwljbUkjm6u+JnEbGZFFgOyOKY7PszcT/vF6K4bWfC5WkyBVbLApTSTAms7/JUGjOUGaWUKaFvZWwMdWUoU2nYkPwll9eJe2LuufWvfvLWuOuiKMMJ3AK5+DBFTTgFprQAgYjeIZXeHOk8+K8Ox+L1pJTzBzDHzifPxDSja0=</latexit><latexit sha1_base64="zmeUxuqsJ4Ovw52V3MfSvm50t+0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrKBN6jW3Lo7B1klXkFqUKA5qH71hzFLI66QSWpMz3MT9HOqUTDJp5V+anhC2YSOeM9SRSNu/Hx+6pScWWVIwljbUkjm6u+JnEbGZFFgOyOKY7PszcT/vF6K4bWfC5WkyBVbLApTSTAms7/JUGjOUGaWUKaFvZWwMdWUoU2nYkPwll9eJe2LuufWvfvLWuOuiKMMJ3AK5+DBFTTgFprQAgYjeIZXeHOk8+K8Ox+L1pJTzBzDHzifPxDSja0=</latexit>

· · ·<latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit>

· · ·<latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit>

ŷ1
<latexit sha1_base64="2lWcgiP0h4kgLgU2N6MEkSS65Y8=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/ShrLZbtqlu5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzwkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxFnIUrJtoRmQoWCec3Mz8zhPThsfqAbOEBZKMFI84JWilx/6YYJ5NB/6gWvPq3hzuKvELUoMCzUH1qz+MaSqZQiqIMT3fSzDIiUZOBZtW+qlhCaETMmI9SxWRzAT5/OCpe2aVoRvF2pZCd67+nsiJNCaToe2UBMdm2ZuJ/3m9FKPrIOcqSZEpulgUpcLF2J197w65ZhRFZgmhmttbXTommlC0GVVsCP7yy6ukfVH3vbp/f1lr3BVxlOEETuEcfLiCBtxCE1pAQcIzvMKbo50X5935WLSWnGLmGP7A+fwB4AGQeg==</latexit><latexit sha1_base64="2lWcgiP0h4kgLgU2N6MEkSS65Y8=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/ShrLZbtqlu5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzwkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxFnIUrJtoRmQoWCec3Mz8zhPThsfqAbOEBZKMFI84JWilx/6YYJ5NB/6gWvPq3hzuKvELUoMCzUH1qz+MaSqZQiqIMT3fSzDIiUZOBZtW+qlhCaETMmI9SxWRzAT5/OCpe2aVoRvF2pZCd67+nsiJNCaToe2UBMdm2ZuJ/3m9FKPrIOcqSZEpulgUpcLF2J197w65ZhRFZgmhmttbXTommlC0GVVsCP7yy6ukfVH3vbp/f1lr3BVxlOEETuEcfLiCBtxCE1pAQcIzvMKbo50X5935WLSWnGLmGP7A+fwB4AGQeg==</latexit><latexit sha1_base64="2lWcgiP0h4kgLgU2N6MEkSS65Y8=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/ShrLZbtqlu5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzwkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxFnIUrJtoRmQoWCec3Mz8zhPThsfqAbOEBZKMFI84JWilx/6YYJ5NB/6gWvPq3hzuKvELUoMCzUH1qz+MaSqZQiqIMT3fSzDIiUZOBZtW+qlhCaETMmI9SxWRzAT5/OCpe2aVoRvF2pZCd67+nsiJNCaToe2UBMdm2ZuJ/3m9FKPrIOcqSZEpulgUpcLF2J197w65ZhRFZgmhmttbXTommlC0GVVsCP7yy6ukfVH3vbp/f1lr3BVxlOEETuEcfLiCBtxCE1pAQcIzvMKbo50X5935WLSWnGLmGP7A+fwB4AGQeg==</latexit><latexit sha1_base64="2lWcgiP0h4kgLgU2N6MEkSS65Y8=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/ShrLZbtqlu5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzwkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxFnIUrJtoRmQoWCec3Mz8zhPThsfqAbOEBZKMFI84JWilx/6YYJ5NB/6gWvPq3hzuKvELUoMCzUH1qz+MaSqZQiqIMT3fSzDIiUZOBZtW+qlhCaETMmI9SxWRzAT5/OCpe2aVoRvF2pZCd67+nsiJNCaToe2UBMdm2ZuJ/3m9FKPrIOcqSZEpulgUpcLF2J197w65ZhRFZgmhmttbXTommlC0GVVsCP7yy6ukfVH3vbp/f1lr3BVxlOEETuEcfLiCBtxCE1pAQcIzvMKbo50X5935WLSWnGLmGP7A+fwB4AGQeg==</latexit>

ŷt
<latexit sha1_base64="wylLRRsgeR7WxQotPCbx28O0PH0=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/ShrLZbtqlu5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzwkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxFnIUrJtoRmQoWCec3Mz8zhPThsfqAbOEBZKMFI84JWilx/6YYJ5NBzio1ry6N4e7SvyC1KBAc1D96g9jmkqmkApiTM/3EgxyopFTwaaVfmpYQuiEjFjPUkUkM0E+P3jqnlll6EaxtqXQnau/J3IijclkaDslwbFZ9mbif14vxeg6yLlKUmSKLhZFqXAxdmffu0OuGUWRWUKo5vZWl46JJhRtRhUbgr/88ippX9R9r+7fX9Yad0UcZTiBUzgHH66gAbfQhBZQkPAMr/DmaOfFeXc+Fq0lp5g5hj9wPn8ARZyQvQ==</latexit><latexit sha1_base64="wylLRRsgeR7WxQotPCbx28O0PH0=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/ShrLZbtqlu5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzwkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxFnIUrJtoRmQoWCec3Mz8zhPThsfqAbOEBZKMFI84JWilx/6YYJ5NBzio1ry6N4e7SvyC1KBAc1D96g9jmkqmkApiTM/3EgxyopFTwaaVfmpYQuiEjFjPUkUkM0E+P3jqnlll6EaxtqXQnau/J3IijclkaDslwbFZ9mbif14vxeg6yLlKUmSKLhZFqXAxdmffu0OuGUWRWUKo5vZWl46JJhRtRhUbgr/88ippX9R9r+7fX9Yad0UcZTiBUzgHH66gAbfQhBZQkPAMr/DmaOfFeXc+Fq0lp5g5hj9wPn8ARZyQvQ==</latexit><latexit sha1_base64="wylLRRsgeR7WxQotPCbx28O0PH0=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/ShrLZbtqlu5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzwkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxFnIUrJtoRmQoWCec3Mz8zhPThsfqAbOEBZKMFI84JWilx/6YYJ5NBzio1ry6N4e7SvyC1KBAc1D96g9jmkqmkApiTM/3EgxyopFTwaaVfmpYQuiEjFjPUkUkM0E+P3jqnlll6EaxtqXQnau/J3IijclkaDslwbFZ9mbif14vxeg6yLlKUmSKLhZFqXAxdmffu0OuGUWRWUKo5vZWl46JJhRtRhUbgr/88ippX9R9r+7fX9Yad0UcZTiBUzgHH66gAbfQhBZQkPAMr/DmaOfFeXc+Fq0lp5g5hj9wPn8ARZyQvQ==</latexit><latexit sha1_base64="wylLRRsgeR7WxQotPCbx28O0PH0=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/ShrLZbtqlu5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzwkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxFnIUrJtoRmQoWCec3Mz8zhPThsfqAbOEBZKMFI84JWilx/6YYJ5NBzio1ry6N4e7SvyC1KBAc1D96g9jmkqmkApiTM/3EgxyopFTwaaVfmpYQuiEjFjPUkUkM0E+P3jqnlll6EaxtqXQnau/J3IijclkaDslwbFZ9mbif14vxeg6yLlKUmSKLhZFqXAxdmffu0OuGUWRWUKo5vZWl46JJhRtRhUbgr/88ippX9R9r+7fX9Yad0UcZTiBUzgHH66gAbfQhBZQkPAMr/DmaOfFeXc+Fq0lp5g5hj9wPn8ARZyQvQ==</latexit>

ŷt�1
<latexit sha1_base64="VmjjOJJGvvBw8I31gfRu1Jh5fgM=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgxZKIoMeCF09SwX5AG8pmu2mXbjZxd1IIIb/DiwdFvPpjvPlv3LY5aOuDgcd7M8zM82PBNTrOt1VaW9/Y3CpvV3Z29/YPqodHbR0lirIWjUSkuj7RTHDJWshRsG6sGAl9wTr+5Hbmd6ZMaR7JR0xj5oVkJHnAKUEjef0xwSzNBxleuPmgWnPqzhz2KnELUoMCzUH1qz+MaBIyiVQQrXuuE6OXEYWcCpZX+olmMaETMmI9QyUJmfay+dG5fWaUoR1EypREe67+nshIqHUa+qYzJDjWy95M/M/rJRjceBmXcYJM0sWiIBE2RvYsAXvIFaMoUkMIVdzcatMxUYSiyaliQnCXX14l7cu669Tdh6ta476IowwncArn4MI1NOAOmtACCk/wDK/wZk2tF+vd+li0lqxi5hj+wPr8AfFlkjs=</latexit><latexit sha1_base64="VmjjOJJGvvBw8I31gfRu1Jh5fgM=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgxZKIoMeCF09SwX5AG8pmu2mXbjZxd1IIIb/DiwdFvPpjvPlv3LY5aOuDgcd7M8zM82PBNTrOt1VaW9/Y3CpvV3Z29/YPqodHbR0lirIWjUSkuj7RTHDJWshRsG6sGAl9wTr+5Hbmd6ZMaR7JR0xj5oVkJHnAKUEjef0xwSzNBxleuPmgWnPqzhz2KnELUoMCzUH1qz+MaBIyiVQQrXuuE6OXEYWcCpZX+olmMaETMmI9QyUJmfay+dG5fWaUoR1EypREe67+nshIqHUa+qYzJDjWy95M/M/rJRjceBmXcYJM0sWiIBE2RvYsAXvIFaMoUkMIVdzcatMxUYSiyaliQnCXX14l7cu669Tdh6ta476IowwncArn4MI1NOAOmtACCk/wDK/wZk2tF+vd+li0lqxi5hj+wPr8AfFlkjs=</latexit><latexit sha1_base64="VmjjOJJGvvBw8I31gfRu1Jh5fgM=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgxZKIoMeCF09SwX5AG8pmu2mXbjZxd1IIIb/DiwdFvPpjvPlv3LY5aOuDgcd7M8zM82PBNTrOt1VaW9/Y3CpvV3Z29/YPqodHbR0lirIWjUSkuj7RTHDJWshRsG6sGAl9wTr+5Hbmd6ZMaR7JR0xj5oVkJHnAKUEjef0xwSzNBxleuPmgWnPqzhz2KnELUoMCzUH1qz+MaBIyiVQQrXuuE6OXEYWcCpZX+olmMaETMmI9QyUJmfay+dG5fWaUoR1EypREe67+nshIqHUa+qYzJDjWy95M/M/rJRjceBmXcYJM0sWiIBE2RvYsAXvIFaMoUkMIVdzcatMxUYSiyaliQnCXX14l7cu669Tdh6ta476IowwncArn4MI1NOAOmtACCk/wDK/wZk2tF+vd+li0lqxi5hj+wPr8AfFlkjs=</latexit><latexit sha1_base64="VmjjOJJGvvBw8I31gfRu1Jh5fgM=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgxZKIoMeCF09SwX5AG8pmu2mXbjZxd1IIIb/DiwdFvPpjvPlv3LY5aOuDgcd7M8zM82PBNTrOt1VaW9/Y3CpvV3Z29/YPqodHbR0lirIWjUSkuj7RTHDJWshRsG6sGAl9wTr+5Hbmd6ZMaR7JR0xj5oVkJHnAKUEjef0xwSzNBxleuPmgWnPqzhz2KnELUoMCzUH1qz+MaBIyiVQQrXuuE6OXEYWcCpZX+olmMaETMmI9QyUJmfay+dG5fWaUoR1EypREe67+nshIqHUa+qYzJDjWy95M/M/rJRjceBmXcYJM0sWiIBE2RvYsAXvIFaMoUkMIVdzcatMxUYSiyaliQnCXX14l7cu669Tdh6ta476IowwncArn4MI1NOAOmtACCk/wDK/wZk2tF+vd+li0lqxi5hj+wPr8AfFlkjs=</latexit>

yt�1
<latexit sha1_base64="NKAIrMtotswCduAVJkCcyMla6C0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FL56kgv2ANpTNdtMu3WzC7kQIoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Hbmd564NiJWj5gl3I/oSIlQMIpW6mSDHC+86aBac+vuHGSVeAWpQYHmoPrVH8YsjbhCJqkxPc9N0M+pRsEkn1b6qeEJZRM64j1LFY248fP5uVNyZpUhCWNtSyGZq78nchoZk0WB7Ywojs2yNxP/83ophjd+LlSSIldssShMJcGYzH4nQ6E5Q5lZQpkW9lbCxlRThjahig3BW355lbQv655b9x6uao37Io4ynMApnIMH19CAO2hCCxhM4Ble4c1JnBfn3flYtJacYuYY/sD5/AEXwo9u</latexit><latexit sha1_base64="NKAIrMtotswCduAVJkCcyMla6C0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FL56kgv2ANpTNdtMu3WzC7kQIoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Hbmd564NiJWj5gl3I/oSIlQMIpW6mSDHC+86aBac+vuHGSVeAWpQYHmoPrVH8YsjbhCJqkxPc9N0M+pRsEkn1b6qeEJZRM64j1LFY248fP5uVNyZpUhCWNtSyGZq78nchoZk0WB7Ywojs2yNxP/83ophjd+LlSSIldssShMJcGYzH4nQ6E5Q5lZQpkW9lbCxlRThjahig3BW355lbQv655b9x6uao37Io4ynMApnIMH19CAO2hCCxhM4Ble4c1JnBfn3flYtJacYuYY/sD5/AEXwo9u</latexit><latexit sha1_base64="NKAIrMtotswCduAVJkCcyMla6C0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FL56kgv2ANpTNdtMu3WzC7kQIoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Hbmd564NiJWj5gl3I/oSIlQMIpW6mSDHC+86aBac+vuHGSVeAWpQYHmoPrVH8YsjbhCJqkxPc9N0M+pRsEkn1b6qeEJZRM64j1LFY248fP5uVNyZpUhCWNtSyGZq78nchoZk0WB7Ywojs2yNxP/83ophjd+LlSSIldssShMJcGYzH4nQ6E5Q5lZQpkW9lbCxlRThjahig3BW355lbQv655b9x6uao37Io4ynMApnIMH19CAO2hCCxhM4Ble4c1JnBfn3flYtJacYuYY/sD5/AEXwo9u</latexit><latexit sha1_base64="NKAIrMtotswCduAVJkCcyMla6C0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FL56kgv2ANpTNdtMu3WzC7kQIoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Hbmd564NiJWj5gl3I/oSIlQMIpW6mSDHC+86aBac+vuHGSVeAWpQYHmoPrVH8YsjbhCJqkxPc9N0M+pRsEkn1b6qeEJZRM64j1LFY248fP5uVNyZpUhCWNtSyGZq78nchoZk0WB7Ywojs2yNxP/83ophjd+LlSSIldssShMJcGYzH4nQ6E5Q5lZQpkW9lbCxlRThjahig3BW355lbQv655b9x6uao37Io4ynMApnIMH19CAO2hCCxhM4Ble4c1JnBfn3flYtJacYuYY/sD5/AEXwo9u</latexit>

ht�1
<latexit sha1_base64="AhjNuU4TnXasVc+2YSGXjFbT5po=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FL56kgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LQ5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Db3O09cGxGrR5wm3I/oSIlQMIpW6owHGV54s0G15tbdOcgq8QpSgwLNQfWrP4xZGnGFTFJjep6boJ9RjYJJPqv0U8MTyiZ0xHuWKhpx42fzc2fkzCpDEsbalkIyV39PZDQyZhoFtjOiODbLXi7+5/VSDG/8TKgkRa7YYlGYSoIxyX8nQ6E5Qzm1hDIt7K2EjammDG1CFRuCt/zyKmlf1j237j1c1Rr3RRxlOIFTOAcPrqEBd9CEFjCYwDO8wpuTOC/Ou/OxaC05xcwx/IHz+QP9iY9d</latexit><latexit sha1_base64="AhjNuU4TnXasVc+2YSGXjFbT5po=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FL56kgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LQ5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Db3O09cGxGrR5wm3I/oSIlQMIpW6owHGV54s0G15tbdOcgq8QpSgwLNQfWrP4xZGnGFTFJjep6boJ9RjYJJPqv0U8MTyiZ0xHuWKhpx42fzc2fkzCpDEsbalkIyV39PZDQyZhoFtjOiODbLXi7+5/VSDG/8TKgkRa7YYlGYSoIxyX8nQ6E5Qzm1hDIt7K2EjammDG1CFRuCt/zyKmlf1j237j1c1Rr3RRxlOIFTOAcPrqEBd9CEFjCYwDO8wpuTOC/Ou/OxaC05xcwx/IHz+QP9iY9d</latexit><latexit sha1_base64="AhjNuU4TnXasVc+2YSGXjFbT5po=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FL56kgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LQ5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Db3O09cGxGrR5wm3I/oSIlQMIpW6owHGV54s0G15tbdOcgq8QpSgwLNQfWrP4xZGnGFTFJjep6boJ9RjYJJPqv0U8MTyiZ0xHuWKhpx42fzc2fkzCpDEsbalkIyV39PZDQyZhoFtjOiODbLXi7+5/VSDG/8TKgkRa7YYlGYSoIxyX8nQ6E5Qzm1hDIt7K2EjammDG1CFRuCt/zyKmlf1j237j1c1Rr3RRxlOIFTOAcPrqEBd9CEFjCYwDO8wpuTOC/Ou/OxaC05xcwx/IHz+QP9iY9d</latexit><latexit sha1_base64="AhjNuU4TnXasVc+2YSGXjFbT5po=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FL56kgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LQ5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Db3O09cGxGrR5wm3I/oSIlQMIpW6owHGV54s0G15tbdOcgq8QpSgwLNQfWrP4xZGnGFTFJjep6boJ9RjYJJPqv0U8MTyiZ0xHuWKhpx42fzc2fkzCpDEsbalkIyV39PZDQyZhoFtjOiODbLXi7+5/VSDG/8TKgkRa7YYlGYSoIxyX8nQ6E5Qzm1hDIt7K2EjammDG1CFRuCt/zyKmlf1j237j1c1Rr3RRxlOIFTOAcPrqEBd9CEFjCYwDO8wpuTOC/Ou/OxaC05xcwx/IHz+QP9iY9d</latexit>

xt�1
<latexit sha1_base64="OhZqaFtMjqfNssThqBsPvge68Uc=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh4LXjxJBfsBbSib7aZdutmE3YlYQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9ybUSsHnCScD+iQyVCwShaqf3Uz/DCm/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzslZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDaz4RKUuSKLRaFqSQYk9nvZCA0ZygnllCmhb2VsBHVlKFNqGRD8JZfXiWty6rnVr37WqV+l8dRhBM4hXPw4ArqcAsNaAKDMTzDK7w5ifPivDsfi9aCk88cwx84nz8WOI9t</latexit><latexit sha1_base64="OhZqaFtMjqfNssThqBsPvge68Uc=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh4LXjxJBfsBbSib7aZdutmE3YlYQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9ybUSsHnCScD+iQyVCwShaqf3Uz/DCm/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzslZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDaz4RKUuSKLRaFqSQYk9nvZCA0ZygnllCmhb2VsBHVlKFNqGRD8JZfXiWty6rnVr37WqV+l8dRhBM4hXPw4ArqcAsNaAKDMTzDK7w5ifPivDsfi9aCk88cwx84nz8WOI9t</latexit><latexit sha1_base64="OhZqaFtMjqfNssThqBsPvge68Uc=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh4LXjxJBfsBbSib7aZdutmE3YlYQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9ybUSsHnCScD+iQyVCwShaqf3Uz/DCm/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzslZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDaz4RKUuSKLRaFqSQYk9nvZCA0ZygnllCmhb2VsBHVlKFNqGRD8JZfXiWty6rnVr37WqV+l8dRhBM4hXPw4ArqcAsNaAKDMTzDK7w5ifPivDsfi9aCk88cwx84nz8WOI9t</latexit><latexit sha1_base64="OhZqaFtMjqfNssThqBsPvge68Uc=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh4LXjxJBfsBbSib7aZdutmE3YlYQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9ybUSsHnCScD+iQyVCwShaqf3Uz/DCm/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzslZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDaz4RKUuSKLRaFqSQYk9nvZCA0ZygnllCmhb2VsBHVlKFNqGRD8JZfXiWty6rnVr37WqV+l8dRhBM4hXPw4ArqcAsNaAKDMTzDK7w5ifPivDsfi9aCk88cwx84nz8WOI9t</latexit>

3. Vanishing gradients



Gradients in RNNs: backpropogation  
through time

ht
<latexit sha1_base64="9pFHr6U2bFdt9rB9QRXLRwu088U=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ97LtVr+bNQVaJX5AqFGj03a/eIGFZzBUySY3p+l6KQU41Cib5tNLLDE8pG9Mh71qqaMxNkM9PnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5thdB3kQqUZcsUWi6JMEkzI7G8yEJozlBNLKNPC3krYiGrK0KZTsSH4yy+vktZFzfdq/v1ltX5XxFGGEziFc/DhCupwCw1oAoMhPMMrvDnSeXHenY9Fa8kpZo7hD5zPH1x4jd8=</latexit><latexit sha1_base64="9pFHr6U2bFdt9rB9QRXLRwu088U=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ97LtVr+bNQVaJX5AqFGj03a/eIGFZzBUySY3p+l6KQU41Cib5tNLLDE8pG9Mh71qqaMxNkM9PnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5thdB3kQqUZcsUWi6JMEkzI7G8yEJozlBNLKNPC3krYiGrK0KZTsSH4yy+vktZFzfdq/v1ltX5XxFGGEziFc/DhCupwCw1oAoMhPMMrvDnSeXHenY9Fa8kpZo7hD5zPH1x4jd8=</latexit><latexit sha1_base64="9pFHr6U2bFdt9rB9QRXLRwu088U=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ97LtVr+bNQVaJX5AqFGj03a/eIGFZzBUySY3p+l6KQU41Cib5tNLLDE8pG9Mh71qqaMxNkM9PnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5thdB3kQqUZcsUWi6JMEkzI7G8yEJozlBNLKNPC3krYiGrK0KZTsSH4yy+vktZFzfdq/v1ltX5XxFGGEziFc/DhCupwCw1oAoMhPMMrvDnSeXHenY9Fa8kpZo7hD5zPH1x4jd8=</latexit><latexit sha1_base64="9pFHr6U2bFdt9rB9QRXLRwu088U=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ97LtVr+bNQVaJX5AqFGj03a/eIGFZzBUySY3p+l6KQU41Cib5tNLLDE8pG9Mh71qqaMxNkM9PnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5thdB3kQqUZcsUWi6JMEkzI7G8yEJozlBNLKNPC3krYiGrK0KZTsSH4yy+vktZFzfdq/v1ltX5XxFGGEziFc/DhCupwCw1oAoMhPMMrvDnSeXHenY9Fa8kpZo7hD5zPH1x4jd8=</latexit>

yt
<latexit sha1_base64="XkYZHr7NjfQUEcUVGFYE299lQFM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrIBDqo1t+7OQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/ZxqFEzyaaWfGp5QNqEj3rNU0YgbP5+fOiVnVhmSMNa2FJK5+nsip5ExWRTYzoji2Cx7M/E/r5dieO3nQiUpcsUWi8JUEozJ7G8yFJozlJkllGlhbyVsTDVlaNOp2BC85ZdXSfui7rl17/6y1rgr4ijDCZzCOXhwBQ24hSa0gMEInuEV3hzpvDjvzseiteQUM8fwB87nD3ZejfA=</latexit><latexit sha1_base64="XkYZHr7NjfQUEcUVGFYE299lQFM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrIBDqo1t+7OQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/ZxqFEzyaaWfGp5QNqEj3rNU0YgbP5+fOiVnVhmSMNa2FJK5+nsip5ExWRTYzoji2Cx7M/E/r5dieO3nQiUpcsUWi8JUEozJ7G8yFJozlJkllGlhbyVsTDVlaNOp2BC85ZdXSfui7rl17/6y1rgr4ijDCZzCOXhwBQ24hSa0gMEInuEV3hzpvDjvzseiteQUM8fwB87nD3ZejfA=</latexit><latexit sha1_base64="XkYZHr7NjfQUEcUVGFYE299lQFM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrIBDqo1t+7OQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/ZxqFEzyaaWfGp5QNqEj3rNU0YgbP5+fOiVnVhmSMNa2FJK5+nsip5ExWRTYzoji2Cx7M/E/r5dieO3nQiUpcsUWi8JUEozJ7G8yFJozlJkllGlhbyVsTDVlaNOp2BC85ZdXSfui7rl17/6y1rgr4ijDCZzCOXhwBQ24hSa0gMEInuEV3hzpvDjvzseiteQUM8fwB87nD3ZejfA=</latexit><latexit sha1_base64="XkYZHr7NjfQUEcUVGFYE299lQFM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrIBDqo1t+7OQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/ZxqFEzyaaWfGp5QNqEj3rNU0YgbP5+fOiVnVhmSMNa2FJK5+nsip5ExWRTYzoji2Cx7M/E/r5dieO3nQiUpcsUWi8JUEozJ7G8yFJozlJkllGlhbyVsTDVlaNOp2BC85ZdXSfui7rl17/6y1rgr4ijDCZzCOXhwBQ24hSa0gMEInuEV3hzpvDjvzseiteQUM8fwB87nD3ZejfA=</latexit>

xt
<latexit sha1_base64="kYQzw52oil1cRaI9IlDqM0yy61I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmu2mXbjZhdyKW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfD3z249cGxGrB5wk3I/oUIlQMIpWun/qY79ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1bu7rNRv8ziKcAKncA4e1KAON9CAJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF02I3v</latexit><latexit sha1_base64="kYQzw52oil1cRaI9IlDqM0yy61I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmu2mXbjZhdyKW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfD3z249cGxGrB5wk3I/oUIlQMIpWun/qY79ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1bu7rNRv8ziKcAKncA4e1KAON9CAJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF02I3v</latexit><latexit sha1_base64="kYQzw52oil1cRaI9IlDqM0yy61I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmu2mXbjZhdyKW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfD3z249cGxGrB5wk3I/oUIlQMIpWun/qY79ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1bu7rNRv8ziKcAKncA4e1KAON9CAJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF02I3v</latexit><latexit sha1_base64="kYQzw52oil1cRaI9IlDqM0yy61I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmu2mXbjZhdyKW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfD3z249cGxGrB5wk3I/oUIlQMIpWun/qY79ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1bu7rNRv8ziKcAKncA4e1KAON9CAJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF02I3v</latexit>

h0
<latexit sha1_base64="u90zgAiIVkwK7FYP2F5fm926QP8=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlRwbTzv2ymtrW9sbpW3Kzu7e/sH7uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIfjm5nffkKleSIfzSTFIKZDySPOqLHSw6jv9d2qV/PmIKvEL0gVCjT67ldvkLAsRmmYoFp3fS81QU6V4UzgtNLLNKaUjekQu5ZKGqMO8vmpU3JmlQGJEmVLGjJXf0/kNNZ6Eoe2M6ZmpJe9mfif181MdB3kXKaZQckWi6JMEJOQ2d9kwBUyIyaWUKa4vZWwEVWUGZtOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OYI58V5dz4WrSWnmDmGP3A+fwD1WY2b</latexit><latexit sha1_base64="u90zgAiIVkwK7FYP2F5fm926QP8=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlRwbTzv2ymtrW9sbpW3Kzu7e/sH7uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIfjm5nffkKleSIfzSTFIKZDySPOqLHSw6jv9d2qV/PmIKvEL0gVCjT67ldvkLAsRmmYoFp3fS81QU6V4UzgtNLLNKaUjekQu5ZKGqMO8vmpU3JmlQGJEmVLGjJXf0/kNNZ6Eoe2M6ZmpJe9mfif181MdB3kXKaZQckWi6JMEJOQ2d9kwBUyIyaWUKa4vZWwEVWUGZtOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OYI58V5dz4WrSWnmDmGP3A+fwD1WY2b</latexit><latexit sha1_base64="u90zgAiIVkwK7FYP2F5fm926QP8=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlRwbTzv2ymtrW9sbpW3Kzu7e/sH7uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIfjm5nffkKleSIfzSTFIKZDySPOqLHSw6jv9d2qV/PmIKvEL0gVCjT67ldvkLAsRmmYoFp3fS81QU6V4UzgtNLLNKaUjekQu5ZKGqMO8vmpU3JmlQGJEmVLGjJXf0/kNNZ6Eoe2M6ZmpJe9mfif181MdB3kXKaZQckWi6JMEJOQ2d9kwBUyIyaWUKa4vZWwEVWUGZtOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OYI58V5dz4WrSWnmDmGP3A+fwD1WY2b</latexit><latexit sha1_base64="u90zgAiIVkwK7FYP2F5fm926QP8=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlRwbTzv2ymtrW9sbpW3Kzu7e/sH7uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIfjm5nffkKleSIfzSTFIKZDySPOqLHSw6jv9d2qV/PmIKvEL0gVCjT67ldvkLAsRmmYoFp3fS81QU6V4UzgtNLLNKaUjekQu5ZKGqMO8vmpU3JmlQGJEmVLGjJXf0/kNNZ6Eoe2M6ZmpJe9mfif181MdB3kXKaZQckWi6JMEJOQ2d9kwBUyIyaWUKa4vZWwEVWUGZtOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OYI58V5dz4WrSWnmDmGP3A+fwD1WY2b</latexit>

h1
<latexit sha1_base64="Zg+eT8fiJmdBHxY/nyJGuxn4SXk=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ9v+9WvZo3B1klfkGqUKDRd796g4RlMVfIJDWm63spBjnVKJjk00ovMzylbEyHvGupojE3QT4/dUrOrDIgUaJtKSRz9fdETmNjJnFoO2OKI7PszcT/vG6G0XWQC5VmyBVbLIoySTAhs7/JQGjOUE4soUwLeythI6opQ5tOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwD23Y2c</latexit><latexit sha1_base64="Zg+eT8fiJmdBHxY/nyJGuxn4SXk=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ9v+9WvZo3B1klfkGqUKDRd796g4RlMVfIJDWm63spBjnVKJjk00ovMzylbEyHvGupojE3QT4/dUrOrDIgUaJtKSRz9fdETmNjJnFoO2OKI7PszcT/vG6G0XWQC5VmyBVbLIoySTAhs7/JQGjOUE4soUwLeythI6opQ5tOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwD23Y2c</latexit><latexit sha1_base64="Zg+eT8fiJmdBHxY/nyJGuxn4SXk=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ9v+9WvZo3B1klfkGqUKDRd796g4RlMVfIJDWm63spBjnVKJjk00ovMzylbEyHvGupojE3QT4/dUrOrDIgUaJtKSRz9fdETmNjJnFoO2OKI7PszcT/vG6G0XWQC5VmyBVbLIoySTAhs7/JQGjOUE4soUwLeythI6opQ5tOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwD23Y2c</latexit><latexit sha1_base64="Zg+eT8fiJmdBHxY/nyJGuxn4SXk=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ9v+9WvZo3B1klfkGqUKDRd796g4RlMVfIJDWm63spBjnVKJjk00ovMzylbEyHvGupojE3QT4/dUrOrDIgUaJtKSRz9fdETmNjJnFoO2OKI7PszcT/vG6G0XWQC5VmyBVbLIoySTAhs7/JQGjOUE4soUwLeythI6opQ5tOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwD23Y2c</latexit>

x1
<latexit sha1_base64="7RaOx2onYKwAEmM+c9KG/gafX24=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmO2mXbjZhdyOW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mr2d++xGV5rF8MJME/YgOJQ85o8ZK9099r1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/uslK/zeMowgmcwjl4UIM63EADmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcPTI2s</latexit><latexit sha1_base64="7RaOx2onYKwAEmM+c9KG/gafX24=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmO2mXbjZhdyOW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mr2d++xGV5rF8MJME/YgOJQ85o8ZK9099r1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/uslK/zeMowgmcwjl4UIM63EADmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcPTI2s</latexit><latexit sha1_base64="7RaOx2onYKwAEmM+c9KG/gafX24=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmO2mXbjZhdyOW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mr2d++xGV5rF8MJME/YgOJQ85o8ZK9099r1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/uslK/zeMowgmcwjl4UIM63EADmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcPTI2s</latexit><latexit sha1_base64="7RaOx2onYKwAEmM+c9KG/gafX24=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmO2mXbjZhdyOW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mr2d++xGV5rF8MJME/YgOJQ85o8ZK9099r1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/uslK/zeMowgmcwjl4UIM63EADmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcPTI2s</latexit>

y1
<latexit sha1_base64="zmeUxuqsJ4Ovw52V3MfSvm50t+0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrKBN6jW3Lo7B1klXkFqUKA5qH71hzFLI66QSWpMz3MT9HOqUTDJp5V+anhC2YSOeM9SRSNu/Hx+6pScWWVIwljbUkjm6u+JnEbGZFFgOyOKY7PszcT/vF6K4bWfC5WkyBVbLApTSTAms7/JUGjOUGaWUKaFvZWwMdWUoU2nYkPwll9eJe2LuufWvfvLWuOuiKMMJ3AK5+DBFTTgFprQAgYjeIZXeHOk8+K8Ox+L1pJTzBzDHzifPxDSja0=</latexit><latexit sha1_base64="zmeUxuqsJ4Ovw52V3MfSvm50t+0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrKBN6jW3Lo7B1klXkFqUKA5qH71hzFLI66QSWpMz3MT9HOqUTDJp5V+anhC2YSOeM9SRSNu/Hx+6pScWWVIwljbUkjm6u+JnEbGZFFgOyOKY7PszcT/vF6K4bWfC5WkyBVbLApTSTAms7/JUGjOUGaWUKaFvZWwMdWUoU2nYkPwll9eJe2LuufWvfvLWuOuiKMMJ3AK5+DBFTTgFprQAgYjeIZXeHOk8+K8Ox+L1pJTzBzDHzifPxDSja0=</latexit><latexit sha1_base64="zmeUxuqsJ4Ovw52V3MfSvm50t+0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrKBN6jW3Lo7B1klXkFqUKA5qH71hzFLI66QSWpMz3MT9HOqUTDJp5V+anhC2YSOeM9SRSNu/Hx+6pScWWVIwljbUkjm6u+JnEbGZFFgOyOKY7PszcT/vF6K4bWfC5WkyBVbLApTSTAms7/JUGjOUGaWUKaFvZWwMdWUoU2nYkPwll9eJe2LuufWvfvLWuOuiKMMJ3AK5+DBFTTgFprQAgYjeIZXeHOk8+K8Ox+L1pJTzBzDHzifPxDSja0=</latexit><latexit sha1_base64="zmeUxuqsJ4Ovw52V3MfSvm50t+0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrKBN6jW3Lo7B1klXkFqUKA5qH71hzFLI66QSWpMz3MT9HOqUTDJp5V+anhC2YSOeM9SRSNu/Hx+6pScWWVIwljbUkjm6u+JnEbGZFFgOyOKY7PszcT/vF6K4bWfC5WkyBVbLApTSTAms7/JUGjOUGaWUKaFvZWwMdWUoU2nYkPwll9eJe2LuufWvfvLWuOuiKMMJ3AK5+DBFTTgFprQAgYjeIZXeHOk8+K8Ox+L1pJTzBzDHzifPxDSja0=</latexit>

· · ·<latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit>

· · ·<latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit>

ŷ1
<latexit sha1_base64="2lWcgiP0h4kgLgU2N6MEkSS65Y8=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/ShrLZbtqlu5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzwkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxFnIUrJtoRmQoWCec3Mz8zhPThsfqAbOEBZKMFI84JWilx/6YYJ5NB/6gWvPq3hzuKvELUoMCzUH1qz+MaSqZQiqIMT3fSzDIiUZOBZtW+qlhCaETMmI9SxWRzAT5/OCpe2aVoRvF2pZCd67+nsiJNCaToe2UBMdm2ZuJ/3m9FKPrIOcqSZEpulgUpcLF2J197w65ZhRFZgmhmttbXTommlC0GVVsCP7yy6ukfVH3vbp/f1lr3BVxlOEETuEcfLiCBtxCE1pAQcIzvMKbo50X5935WLSWnGLmGP7A+fwB4AGQeg==</latexit><latexit sha1_base64="2lWcgiP0h4kgLgU2N6MEkSS65Y8=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/ShrLZbtqlu5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzwkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxFnIUrJtoRmQoWCec3Mz8zhPThsfqAbOEBZKMFI84JWilx/6YYJ5NB/6gWvPq3hzuKvELUoMCzUH1qz+MaSqZQiqIMT3fSzDIiUZOBZtW+qlhCaETMmI9SxWRzAT5/OCpe2aVoRvF2pZCd67+nsiJNCaToe2UBMdm2ZuJ/3m9FKPrIOcqSZEpulgUpcLF2J197w65ZhRFZgmhmttbXTommlC0GVVsCP7yy6ukfVH3vbp/f1lr3BVxlOEETuEcfLiCBtxCE1pAQcIzvMKbo50X5935WLSWnGLmGP7A+fwB4AGQeg==</latexit><latexit sha1_base64="2lWcgiP0h4kgLgU2N6MEkSS65Y8=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/ShrLZbtqlu5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzwkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxFnIUrJtoRmQoWCec3Mz8zhPThsfqAbOEBZKMFI84JWilx/6YYJ5NB/6gWvPq3hzuKvELUoMCzUH1qz+MaSqZQiqIMT3fSzDIiUZOBZtW+qlhCaETMmI9SxWRzAT5/OCpe2aVoRvF2pZCd67+nsiJNCaToe2UBMdm2ZuJ/3m9FKPrIOcqSZEpulgUpcLF2J197w65ZhRFZgmhmttbXTommlC0GVVsCP7yy6ukfVH3vbp/f1lr3BVxlOEETuEcfLiCBtxCE1pAQcIzvMKbo50X5935WLSWnGLmGP7A+fwB4AGQeg==</latexit><latexit sha1_base64="2lWcgiP0h4kgLgU2N6MEkSS65Y8=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/ShrLZbtqlu5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzwkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxFnIUrJtoRmQoWCec3Mz8zhPThsfqAbOEBZKMFI84JWilx/6YYJ5NB/6gWvPq3hzuKvELUoMCzUH1qz+MaSqZQiqIMT3fSzDIiUZOBZtW+qlhCaETMmI9SxWRzAT5/OCpe2aVoRvF2pZCd67+nsiJNCaToe2UBMdm2ZuJ/3m9FKPrIOcqSZEpulgUpcLF2J197w65ZhRFZgmhmttbXTommlC0GVVsCP7yy6ukfVH3vbp/f1lr3BVxlOEETuEcfLiCBtxCE1pAQcIzvMKbo50X5935WLSWnGLmGP7A+fwB4AGQeg==</latexit>

ŷt
<latexit sha1_base64="wylLRRsgeR7WxQotPCbx28O0PH0=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/ShrLZbtqlu5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzwkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxFnIUrJtoRmQoWCec3Mz8zhPThsfqAbOEBZKMFI84JWilx/6YYJ5NBzio1ry6N4e7SvyC1KBAc1D96g9jmkqmkApiTM/3EgxyopFTwaaVfmpYQuiEjFjPUkUkM0E+P3jqnlll6EaxtqXQnau/J3IijclkaDslwbFZ9mbif14vxeg6yLlKUmSKLhZFqXAxdmffu0OuGUWRWUKo5vZWl46JJhRtRhUbgr/88ippX9R9r+7fX9Yad0UcZTiBUzgHH66gAbfQhBZQkPAMr/DmaOfFeXc+Fq0lp5g5hj9wPn8ARZyQvQ==</latexit><latexit sha1_base64="wylLRRsgeR7WxQotPCbx28O0PH0=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/ShrLZbtqlu5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzwkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxFnIUrJtoRmQoWCec3Mz8zhPThsfqAbOEBZKMFI84JWilx/6YYJ5NBzio1ry6N4e7SvyC1KBAc1D96g9jmkqmkApiTM/3EgxyopFTwaaVfmpYQuiEjFjPUkUkM0E+P3jqnlll6EaxtqXQnau/J3IijclkaDslwbFZ9mbif14vxeg6yLlKUmSKLhZFqXAxdmffu0OuGUWRWUKo5vZWl46JJhRtRhUbgr/88ippX9R9r+7fX9Yad0UcZTiBUzgHH66gAbfQhBZQkPAMr/DmaOfFeXc+Fq0lp5g5hj9wPn8ARZyQvQ==</latexit><latexit sha1_base64="wylLRRsgeR7WxQotPCbx28O0PH0=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/ShrLZbtqlu5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzwkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxFnIUrJtoRmQoWCec3Mz8zhPThsfqAbOEBZKMFI84JWilx/6YYJ5NBzio1ry6N4e7SvyC1KBAc1D96g9jmkqmkApiTM/3EgxyopFTwaaVfmpYQuiEjFjPUkUkM0E+P3jqnlll6EaxtqXQnau/J3IijclkaDslwbFZ9mbif14vxeg6yLlKUmSKLhZFqXAxdmffu0OuGUWRWUKo5vZWl46JJhRtRhUbgr/88ippX9R9r+7fX9Yad0UcZTiBUzgHH66gAbfQhBZQkPAMr/DmaOfFeXc+Fq0lp5g5hj9wPn8ARZyQvQ==</latexit><latexit sha1_base64="wylLRRsgeR7WxQotPCbx28O0PH0=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/ShrLZbtqlu5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzwkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxFnIUrJtoRmQoWCec3Mz8zhPThsfqAbOEBZKMFI84JWilx/6YYJ5NBzio1ry6N4e7SvyC1KBAc1D96g9jmkqmkApiTM/3EgxyopFTwaaVfmpYQuiEjFjPUkUkM0E+P3jqnlll6EaxtqXQnau/J3IijclkaDslwbFZ9mbif14vxeg6yLlKUmSKLhZFqXAxdmffu0OuGUWRWUKo5vZWl46JJhRtRhUbgr/88ippX9R9r+7fX9Yad0UcZTiBUzgHH66gAbfQhBZQkPAMr/DmaOfFeXc+Fq0lp5g5hj9wPn8ARZyQvQ==</latexit>

ŷt�1
<latexit sha1_base64="VmjjOJJGvvBw8I31gfRu1Jh5fgM=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgxZKIoMeCF09SwX5AG8pmu2mXbjZxd1IIIb/DiwdFvPpjvPlv3LY5aOuDgcd7M8zM82PBNTrOt1VaW9/Y3CpvV3Z29/YPqodHbR0lirIWjUSkuj7RTHDJWshRsG6sGAl9wTr+5Hbmd6ZMaR7JR0xj5oVkJHnAKUEjef0xwSzNBxleuPmgWnPqzhz2KnELUoMCzUH1qz+MaBIyiVQQrXuuE6OXEYWcCpZX+olmMaETMmI9QyUJmfay+dG5fWaUoR1EypREe67+nshIqHUa+qYzJDjWy95M/M/rJRjceBmXcYJM0sWiIBE2RvYsAXvIFaMoUkMIVdzcatMxUYSiyaliQnCXX14l7cu669Tdh6ta476IowwncArn4MI1NOAOmtACCk/wDK/wZk2tF+vd+li0lqxi5hj+wPr8AfFlkjs=</latexit><latexit sha1_base64="VmjjOJJGvvBw8I31gfRu1Jh5fgM=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgxZKIoMeCF09SwX5AG8pmu2mXbjZxd1IIIb/DiwdFvPpjvPlv3LY5aOuDgcd7M8zM82PBNTrOt1VaW9/Y3CpvV3Z29/YPqodHbR0lirIWjUSkuj7RTHDJWshRsG6sGAl9wTr+5Hbmd6ZMaR7JR0xj5oVkJHnAKUEjef0xwSzNBxleuPmgWnPqzhz2KnELUoMCzUH1qz+MaBIyiVQQrXuuE6OXEYWcCpZX+olmMaETMmI9QyUJmfay+dG5fWaUoR1EypREe67+nshIqHUa+qYzJDjWy95M/M/rJRjceBmXcYJM0sWiIBE2RvYsAXvIFaMoUkMIVdzcatMxUYSiyaliQnCXX14l7cu669Tdh6ta476IowwncArn4MI1NOAOmtACCk/wDK/wZk2tF+vd+li0lqxi5hj+wPr8AfFlkjs=</latexit><latexit sha1_base64="VmjjOJJGvvBw8I31gfRu1Jh5fgM=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgxZKIoMeCF09SwX5AG8pmu2mXbjZxd1IIIb/DiwdFvPpjvPlv3LY5aOuDgcd7M8zM82PBNTrOt1VaW9/Y3CpvV3Z29/YPqodHbR0lirIWjUSkuj7RTHDJWshRsG6sGAl9wTr+5Hbmd6ZMaR7JR0xj5oVkJHnAKUEjef0xwSzNBxleuPmgWnPqzhz2KnELUoMCzUH1qz+MaBIyiVQQrXuuE6OXEYWcCpZX+olmMaETMmI9QyUJmfay+dG5fWaUoR1EypREe67+nshIqHUa+qYzJDjWy95M/M/rJRjceBmXcYJM0sWiIBE2RvYsAXvIFaMoUkMIVdzcatMxUYSiyaliQnCXX14l7cu669Tdh6ta476IowwncArn4MI1NOAOmtACCk/wDK/wZk2tF+vd+li0lqxi5hj+wPr8AfFlkjs=</latexit><latexit sha1_base64="VmjjOJJGvvBw8I31gfRu1Jh5fgM=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgxZKIoMeCF09SwX5AG8pmu2mXbjZxd1IIIb/DiwdFvPpjvPlv3LY5aOuDgcd7M8zM82PBNTrOt1VaW9/Y3CpvV3Z29/YPqodHbR0lirIWjUSkuj7RTHDJWshRsG6sGAl9wTr+5Hbmd6ZMaR7JR0xj5oVkJHnAKUEjef0xwSzNBxleuPmgWnPqzhz2KnELUoMCzUH1qz+MaBIyiVQQrXuuE6OXEYWcCpZX+olmMaETMmI9QyUJmfay+dG5fWaUoR1EypREe67+nshIqHUa+qYzJDjWy95M/M/rJRjceBmXcYJM0sWiIBE2RvYsAXvIFaMoUkMIVdzcatMxUYSiyaliQnCXX14l7cu669Tdh6ta476IowwncArn4MI1NOAOmtACCk/wDK/wZk2tF+vd+li0lqxi5hj+wPr8AfFlkjs=</latexit>

yt�1
<latexit sha1_base64="NKAIrMtotswCduAVJkCcyMla6C0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FL56kgv2ANpTNdtMu3WzC7kQIoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Hbmd564NiJWj5gl3I/oSIlQMIpW6mSDHC+86aBac+vuHGSVeAWpQYHmoPrVH8YsjbhCJqkxPc9N0M+pRsEkn1b6qeEJZRM64j1LFY248fP5uVNyZpUhCWNtSyGZq78nchoZk0WB7Ywojs2yNxP/83ophjd+LlSSIldssShMJcGYzH4nQ6E5Q5lZQpkW9lbCxlRThjahig3BW355lbQv655b9x6uao37Io4ynMApnIMH19CAO2hCCxhM4Ble4c1JnBfn3flYtJacYuYY/sD5/AEXwo9u</latexit><latexit sha1_base64="NKAIrMtotswCduAVJkCcyMla6C0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FL56kgv2ANpTNdtMu3WzC7kQIoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Hbmd564NiJWj5gl3I/oSIlQMIpW6mSDHC+86aBac+vuHGSVeAWpQYHmoPrVH8YsjbhCJqkxPc9N0M+pRsEkn1b6qeEJZRM64j1LFY248fP5uVNyZpUhCWNtSyGZq78nchoZk0WB7Ywojs2yNxP/83ophjd+LlSSIldssShMJcGYzH4nQ6E5Q5lZQpkW9lbCxlRThjahig3BW355lbQv655b9x6uao37Io4ynMApnIMH19CAO2hCCxhM4Ble4c1JnBfn3flYtJacYuYY/sD5/AEXwo9u</latexit><latexit sha1_base64="NKAIrMtotswCduAVJkCcyMla6C0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FL56kgv2ANpTNdtMu3WzC7kQIoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Hbmd564NiJWj5gl3I/oSIlQMIpW6mSDHC+86aBac+vuHGSVeAWpQYHmoPrVH8YsjbhCJqkxPc9N0M+pRsEkn1b6qeEJZRM64j1LFY248fP5uVNyZpUhCWNtSyGZq78nchoZk0WB7Ywojs2yNxP/83ophjd+LlSSIldssShMJcGYzH4nQ6E5Q5lZQpkW9lbCxlRThjahig3BW355lbQv655b9x6uao37Io4ynMApnIMH19CAO2hCCxhM4Ble4c1JnBfn3flYtJacYuYY/sD5/AEXwo9u</latexit><latexit sha1_base64="NKAIrMtotswCduAVJkCcyMla6C0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FL56kgv2ANpTNdtMu3WzC7kQIoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Hbmd564NiJWj5gl3I/oSIlQMIpW6mSDHC+86aBac+vuHGSVeAWpQYHmoPrVH8YsjbhCJqkxPc9N0M+pRsEkn1b6qeEJZRM64j1LFY248fP5uVNyZpUhCWNtSyGZq78nchoZk0WB7Ywojs2yNxP/83ophjd+LlSSIldssShMJcGYzH4nQ6E5Q5lZQpkW9lbCxlRThjahig3BW355lbQv655b9x6uao37Io4ynMApnIMH19CAO2hCCxhM4Ble4c1JnBfn3flYtJacYuYY/sD5/AEXwo9u</latexit>

ht�1
<latexit sha1_base64="AhjNuU4TnXasVc+2YSGXjFbT5po=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FL56kgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LQ5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Db3O09cGxGrR5wm3I/oSIlQMIpW6owHGV54s0G15tbdOcgq8QpSgwLNQfWrP4xZGnGFTFJjep6boJ9RjYJJPqv0U8MTyiZ0xHuWKhpx42fzc2fkzCpDEsbalkIyV39PZDQyZhoFtjOiODbLXi7+5/VSDG/8TKgkRa7YYlGYSoIxyX8nQ6E5Qzm1hDIt7K2EjammDG1CFRuCt/zyKmlf1j237j1c1Rr3RRxlOIFTOAcPrqEBd9CEFjCYwDO8wpuTOC/Ou/OxaC05xcwx/IHz+QP9iY9d</latexit><latexit sha1_base64="AhjNuU4TnXasVc+2YSGXjFbT5po=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FL56kgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LQ5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Db3O09cGxGrR5wm3I/oSIlQMIpW6owHGV54s0G15tbdOcgq8QpSgwLNQfWrP4xZGnGFTFJjep6boJ9RjYJJPqv0U8MTyiZ0xHuWKhpx42fzc2fkzCpDEsbalkIyV39PZDQyZhoFtjOiODbLXi7+5/VSDG/8TKgkRa7YYlGYSoIxyX8nQ6E5Qzm1hDIt7K2EjammDG1CFRuCt/zyKmlf1j237j1c1Rr3RRxlOIFTOAcPrqEBd9CEFjCYwDO8wpuTOC/Ou/OxaC05xcwx/IHz+QP9iY9d</latexit><latexit sha1_base64="AhjNuU4TnXasVc+2YSGXjFbT5po=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FL56kgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LQ5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Db3O09cGxGrR5wm3I/oSIlQMIpW6owHGV54s0G15tbdOcgq8QpSgwLNQfWrP4xZGnGFTFJjep6boJ9RjYJJPqv0U8MTyiZ0xHuWKhpx42fzc2fkzCpDEsbalkIyV39PZDQyZhoFtjOiODbLXi7+5/VSDG/8TKgkRa7YYlGYSoIxyX8nQ6E5Qzm1hDIt7K2EjammDG1CFRuCt/zyKmlf1j237j1c1Rr3RRxlOIFTOAcPrqEBd9CEFjCYwDO8wpuTOC/Ou/OxaC05xcwx/IHz+QP9iY9d</latexit><latexit sha1_base64="AhjNuU4TnXasVc+2YSGXjFbT5po=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FL56kgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LQ5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Db3O09cGxGrR5wm3I/oSIlQMIpW6owHGV54s0G15tbdOcgq8QpSgwLNQfWrP4xZGnGFTFJjep6boJ9RjYJJPqv0U8MTyiZ0xHuWKhpx42fzc2fkzCpDEsbalkIyV39PZDQyZhoFtjOiODbLXi7+5/VSDG/8TKgkRa7YYlGYSoIxyX8nQ6E5Qzm1hDIt7K2EjammDG1CFRuCt/zyKmlf1j237j1c1Rr3RRxlOIFTOAcPrqEBd9CEFjCYwDO8wpuTOC/Ou/OxaC05xcwx/IHz+QP9iY9d</latexit>

xt�1
<latexit sha1_base64="OhZqaFtMjqfNssThqBsPvge68Uc=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh4LXjxJBfsBbSib7aZdutmE3YlYQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9ybUSsHnCScD+iQyVCwShaqf3Uz/DCm/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzslZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDaz4RKUuSKLRaFqSQYk9nvZCA0ZygnllCmhb2VsBHVlKFNqGRD8JZfXiWty6rnVr37WqV+l8dRhBM4hXPw4ArqcAsNaAKDMTzDK7w5ifPivDsfi9aCk88cwx84nz8WOI9t</latexit><latexit sha1_base64="OhZqaFtMjqfNssThqBsPvge68Uc=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh4LXjxJBfsBbSib7aZdutmE3YlYQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9ybUSsHnCScD+iQyVCwShaqf3Uz/DCm/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzslZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDaz4RKUuSKLRaFqSQYk9nvZCA0ZygnllCmhb2VsBHVlKFNqGRD8JZfXiWty6rnVr37WqV+l8dRhBM4hXPw4ArqcAsNaAKDMTzDK7w5ifPivDsfi9aCk88cwx84nz8WOI9t</latexit><latexit sha1_base64="OhZqaFtMjqfNssThqBsPvge68Uc=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh4LXjxJBfsBbSib7aZdutmE3YlYQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9ybUSsHnCScD+iQyVCwShaqf3Uz/DCm/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzslZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDaz4RKUuSKLRaFqSQYk9nvZCA0ZygnllCmhb2VsBHVlKFNqGRD8JZfXiWty6rnVr37WqV+l8dRhBM4hXPw4ArqcAsNaAKDMTzDK7w5ifPivDsfi9aCk88cwx84nz8WOI9t</latexit><latexit sha1_base64="OhZqaFtMjqfNssThqBsPvge68Uc=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh4LXjxJBfsBbSib7aZdutmE3YlYQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9ybUSsHnCScD+iQyVCwShaqf3Uz/DCm/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzslZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDaz4RKUuSKLRaFqSQYk9nvZCA0ZygnllCmhb2VsBHVlKFNqGRD8JZfXiWty6rnVr37WqV+l8dRhBM4hXPw4ArqcAsNaAKDMTzDK7w5ifPivDsfi9aCk88cwx84nz8WOI9t</latexit>

Et
<latexit sha1_base64="3EmnzI04vSWMElqlYsOL9fP3lsg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCJ6kov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYW9/Y3Cpul3Z29/YPyodHLROnmvEmi2WsOwE1XArFmyhQ8k6iOY0CydvB+Hrmt5+4NiJWjzhJuB/RoRKhYBSt9HDTx3654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fzU6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF75mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTplGwI3vLLq6R1UfXcqnd/Wanf5XEU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMnJo28</latexit><latexit sha1_base64="3EmnzI04vSWMElqlYsOL9fP3lsg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCJ6kov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYW9/Y3Cpul3Z29/YPyodHLROnmvEmi2WsOwE1XArFmyhQ8k6iOY0CydvB+Hrmt5+4NiJWjzhJuB/RoRKhYBSt9HDTx3654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fzU6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF75mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTplGwI3vLLq6R1UfXcqnd/Wanf5XEU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMnJo28</latexit><latexit sha1_base64="3EmnzI04vSWMElqlYsOL9fP3lsg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCJ6kov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYW9/Y3Cpul3Z29/YPyodHLROnmvEmi2WsOwE1XArFmyhQ8k6iOY0CydvB+Hrmt5+4NiJWjzhJuB/RoRKhYBSt9HDTx3654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fzU6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF75mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTplGwI3vLLq6R1UfXcqnd/Wanf5XEU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMnJo28</latexit><latexit sha1_base64="3EmnzI04vSWMElqlYsOL9fP3lsg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCJ6kov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYW9/Y3Cpul3Z29/YPyodHLROnmvEmi2WsOwE1XArFmyhQ8k6iOY0CydvB+Hrmt5+4NiJWjzhJuB/RoRKhYBSt9HDTx3654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fzU6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF75mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTplGwI3vLLq6R1UfXcqnd/Wanf5XEU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMnJo28</latexit>

@Et

@ht
<latexit sha1_base64="0Ey9xKkCr3FUTYnRk8E2KLHYcXQ=">AAACCnicbVDLSgMxFL1TX7W+Rl26iRbBVZkRQZcFEVxJBfuAdhgyaaYNzWSGJCOUoWs3/oobF4q49Qvc+Tdm2gG19UDg3HPuTXJPkHCmtON8WaWl5ZXVtfJ6ZWNza3vH3t1rqTiVhDZJzGPZCbCinAna1Exz2kkkxVHAaTsYXeZ++55KxWJxp8cJ9SI8ECxkBGsj+fZhL5SYZL0ES80wR1e+nvxUQ1P5dtWpOVOgReIWpAoFGr792evHJI2o0IRjpbquk2gvy68knE4qvVTRBJMRHtCuoQJHVHnZdJUJOjZKH4WxNEdoNFV/T2Q4UmocBaYzwnqo5r1c/M/rpjq88DImklRTQWYPhSlHOkZ5LqjPJCWajw3BRDLzV0SG2GSjTXoVE4I7v/IiaZ3WXKfm3p5V6zdFHGU4gCM4ARfOoQ7X0IAmEHiAJ3iBV+vRerberPdZa8kqZvbhD6yPb+iLmw4=</latexit><latexit sha1_base64="0Ey9xKkCr3FUTYnRk8E2KLHYcXQ=">AAACCnicbVDLSgMxFL1TX7W+Rl26iRbBVZkRQZcFEVxJBfuAdhgyaaYNzWSGJCOUoWs3/oobF4q49Qvc+Tdm2gG19UDg3HPuTXJPkHCmtON8WaWl5ZXVtfJ6ZWNza3vH3t1rqTiVhDZJzGPZCbCinAna1Exz2kkkxVHAaTsYXeZ++55KxWJxp8cJ9SI8ECxkBGsj+fZhL5SYZL0ES80wR1e+nvxUQ1P5dtWpOVOgReIWpAoFGr792evHJI2o0IRjpbquk2gvy68knE4qvVTRBJMRHtCuoQJHVHnZdJUJOjZKH4WxNEdoNFV/T2Q4UmocBaYzwnqo5r1c/M/rpjq88DImklRTQWYPhSlHOkZ5LqjPJCWajw3BRDLzV0SG2GSjTXoVE4I7v/IiaZ3WXKfm3p5V6zdFHGU4gCM4ARfOoQ7X0IAmEHiAJ3iBV+vRerberPdZa8kqZvbhD6yPb+iLmw4=</latexit><latexit sha1_base64="0Ey9xKkCr3FUTYnRk8E2KLHYcXQ=">AAACCnicbVDLSgMxFL1TX7W+Rl26iRbBVZkRQZcFEVxJBfuAdhgyaaYNzWSGJCOUoWs3/oobF4q49Qvc+Tdm2gG19UDg3HPuTXJPkHCmtON8WaWl5ZXVtfJ6ZWNza3vH3t1rqTiVhDZJzGPZCbCinAna1Exz2kkkxVHAaTsYXeZ++55KxWJxp8cJ9SI8ECxkBGsj+fZhL5SYZL0ES80wR1e+nvxUQ1P5dtWpOVOgReIWpAoFGr792evHJI2o0IRjpbquk2gvy68knE4qvVTRBJMRHtCuoQJHVHnZdJUJOjZKH4WxNEdoNFV/T2Q4UmocBaYzwnqo5r1c/M/rpjq88DImklRTQWYPhSlHOkZ5LqjPJCWajw3BRDLzV0SG2GSjTXoVE4I7v/IiaZ3WXKfm3p5V6zdFHGU4gCM4ARfOoQ7X0IAmEHiAJ3iBV+vRerberPdZa8kqZvbhD6yPb+iLmw4=</latexit><latexit sha1_base64="0Ey9xKkCr3FUTYnRk8E2KLHYcXQ=">AAACCnicbVDLSgMxFL1TX7W+Rl26iRbBVZkRQZcFEVxJBfuAdhgyaaYNzWSGJCOUoWs3/oobF4q49Qvc+Tdm2gG19UDg3HPuTXJPkHCmtON8WaWl5ZXVtfJ6ZWNza3vH3t1rqTiVhDZJzGPZCbCinAna1Exz2kkkxVHAaTsYXeZ++55KxWJxp8cJ9SI8ECxkBGsj+fZhL5SYZL0ES80wR1e+nvxUQ1P5dtWpOVOgReIWpAoFGr792evHJI2o0IRjpbquk2gvy68knE4qvVTRBJMRHtCuoQJHVHnZdJUJOjZKH4WxNEdoNFV/T2Q4UmocBaYzwnqo5r1c/M/rpjq88DImklRTQWYPhSlHOkZ5LqjPJCWajw3BRDLzV0SG2GSjTXoVE4I7v/IiaZ3WXKfm3p5V6zdFHGU4gCM4ARfOoQ7X0IAmEHiAJ3iBV+vRerberPdZa8kqZvbhD6yPb+iLmw4=</latexit>

3. Vanishing gradients



Gradients in RNNs: backpropogation  
through time

ht
<latexit sha1_base64="9pFHr6U2bFdt9rB9QRXLRwu088U=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ97LtVr+bNQVaJX5AqFGj03a/eIGFZzBUySY3p+l6KQU41Cib5tNLLDE8pG9Mh71qqaMxNkM9PnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5thdB3kQqUZcsUWi6JMEkzI7G8yEJozlBNLKNPC3krYiGrK0KZTsSH4yy+vktZFzfdq/v1ltX5XxFGGEziFc/DhCupwCw1oAoMhPMMrvDnSeXHenY9Fa8kpZo7hD5zPH1x4jd8=</latexit><latexit sha1_base64="9pFHr6U2bFdt9rB9QRXLRwu088U=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ97LtVr+bNQVaJX5AqFGj03a/eIGFZzBUySY3p+l6KQU41Cib5tNLLDE8pG9Mh71qqaMxNkM9PnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5thdB3kQqUZcsUWi6JMEkzI7G8yEJozlBNLKNPC3krYiGrK0KZTsSH4yy+vktZFzfdq/v1ltX5XxFGGEziFc/DhCupwCw1oAoMhPMMrvDnSeXHenY9Fa8kpZo7hD5zPH1x4jd8=</latexit><latexit sha1_base64="9pFHr6U2bFdt9rB9QRXLRwu088U=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ97LtVr+bNQVaJX5AqFGj03a/eIGFZzBUySY3p+l6KQU41Cib5tNLLDE8pG9Mh71qqaMxNkM9PnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5thdB3kQqUZcsUWi6JMEkzI7G8yEJozlBNLKNPC3krYiGrK0KZTsSH4yy+vktZFzfdq/v1ltX5XxFGGEziFc/DhCupwCw1oAoMhPMMrvDnSeXHenY9Fa8kpZo7hD5zPH1x4jd8=</latexit><latexit sha1_base64="9pFHr6U2bFdt9rB9QRXLRwu088U=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ97LtVr+bNQVaJX5AqFGj03a/eIGFZzBUySY3p+l6KQU41Cib5tNLLDE8pG9Mh71qqaMxNkM9PnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5thdB3kQqUZcsUWi6JMEkzI7G8yEJozlBNLKNPC3krYiGrK0KZTsSH4yy+vktZFzfdq/v1ltX5XxFGGEziFc/DhCupwCw1oAoMhPMMrvDnSeXHenY9Fa8kpZo7hD5zPH1x4jd8=</latexit>

yt
<latexit sha1_base64="XkYZHr7NjfQUEcUVGFYE299lQFM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrIBDqo1t+7OQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/ZxqFEzyaaWfGp5QNqEj3rNU0YgbP5+fOiVnVhmSMNa2FJK5+nsip5ExWRTYzoji2Cx7M/E/r5dieO3nQiUpcsUWi8JUEozJ7G8yFJozlJkllGlhbyVsTDVlaNOp2BC85ZdXSfui7rl17/6y1rgr4ijDCZzCOXhwBQ24hSa0gMEInuEV3hzpvDjvzseiteQUM8fwB87nD3ZejfA=</latexit><latexit sha1_base64="XkYZHr7NjfQUEcUVGFYE299lQFM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrIBDqo1t+7OQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/ZxqFEzyaaWfGp5QNqEj3rNU0YgbP5+fOiVnVhmSMNa2FJK5+nsip5ExWRTYzoji2Cx7M/E/r5dieO3nQiUpcsUWi8JUEozJ7G8yFJozlJkllGlhbyVsTDVlaNOp2BC85ZdXSfui7rl17/6y1rgr4ijDCZzCOXhwBQ24hSa0gMEInuEV3hzpvDjvzseiteQUM8fwB87nD3ZejfA=</latexit><latexit sha1_base64="XkYZHr7NjfQUEcUVGFYE299lQFM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrIBDqo1t+7OQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/ZxqFEzyaaWfGp5QNqEj3rNU0YgbP5+fOiVnVhmSMNa2FJK5+nsip5ExWRTYzoji2Cx7M/E/r5dieO3nQiUpcsUWi8JUEozJ7G8yFJozlJkllGlhbyVsTDVlaNOp2BC85ZdXSfui7rl17/6y1rgr4ijDCZzCOXhwBQ24hSa0gMEInuEV3hzpvDjvzseiteQUM8fwB87nD3ZejfA=</latexit><latexit sha1_base64="XkYZHr7NjfQUEcUVGFYE299lQFM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrIBDqo1t+7OQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/ZxqFEzyaaWfGp5QNqEj3rNU0YgbP5+fOiVnVhmSMNa2FJK5+nsip5ExWRTYzoji2Cx7M/E/r5dieO3nQiUpcsUWi8JUEozJ7G8yFJozlJkllGlhbyVsTDVlaNOp2BC85ZdXSfui7rl17/6y1rgr4ijDCZzCOXhwBQ24hSa0gMEInuEV3hzpvDjvzseiteQUM8fwB87nD3ZejfA=</latexit>

xt
<latexit sha1_base64="kYQzw52oil1cRaI9IlDqM0yy61I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmu2mXbjZhdyKW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfD3z249cGxGrB5wk3I/oUIlQMIpWun/qY79ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1bu7rNRv8ziKcAKncA4e1KAON9CAJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF02I3v</latexit><latexit sha1_base64="kYQzw52oil1cRaI9IlDqM0yy61I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmu2mXbjZhdyKW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfD3z249cGxGrB5wk3I/oUIlQMIpWun/qY79ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1bu7rNRv8ziKcAKncA4e1KAON9CAJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF02I3v</latexit><latexit sha1_base64="kYQzw52oil1cRaI9IlDqM0yy61I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmu2mXbjZhdyKW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfD3z249cGxGrB5wk3I/oUIlQMIpWun/qY79ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1bu7rNRv8ziKcAKncA4e1KAON9CAJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF02I3v</latexit><latexit sha1_base64="kYQzw52oil1cRaI9IlDqM0yy61I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmu2mXbjZhdyKW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfD3z249cGxGrB5wk3I/oUIlQMIpWun/qY79ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1bu7rNRv8ziKcAKncA4e1KAON9CAJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF02I3v</latexit>

h0
<latexit sha1_base64="u90zgAiIVkwK7FYP2F5fm926QP8=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlRwbTzv2ymtrW9sbpW3Kzu7e/sH7uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIfjm5nffkKleSIfzSTFIKZDySPOqLHSw6jv9d2qV/PmIKvEL0gVCjT67ldvkLAsRmmYoFp3fS81QU6V4UzgtNLLNKaUjekQu5ZKGqMO8vmpU3JmlQGJEmVLGjJXf0/kNNZ6Eoe2M6ZmpJe9mfif181MdB3kXKaZQckWi6JMEJOQ2d9kwBUyIyaWUKa4vZWwEVWUGZtOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OYI58V5dz4WrSWnmDmGP3A+fwD1WY2b</latexit><latexit sha1_base64="u90zgAiIVkwK7FYP2F5fm926QP8=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlRwbTzv2ymtrW9sbpW3Kzu7e/sH7uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIfjm5nffkKleSIfzSTFIKZDySPOqLHSw6jv9d2qV/PmIKvEL0gVCjT67ldvkLAsRmmYoFp3fS81QU6V4UzgtNLLNKaUjekQu5ZKGqMO8vmpU3JmlQGJEmVLGjJXf0/kNNZ6Eoe2M6ZmpJe9mfif181MdB3kXKaZQckWi6JMEJOQ2d9kwBUyIyaWUKa4vZWwEVWUGZtOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OYI58V5dz4WrSWnmDmGP3A+fwD1WY2b</latexit><latexit sha1_base64="u90zgAiIVkwK7FYP2F5fm926QP8=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlRwbTzv2ymtrW9sbpW3Kzu7e/sH7uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIfjm5nffkKleSIfzSTFIKZDySPOqLHSw6jv9d2qV/PmIKvEL0gVCjT67ldvkLAsRmmYoFp3fS81QU6V4UzgtNLLNKaUjekQu5ZKGqMO8vmpU3JmlQGJEmVLGjJXf0/kNNZ6Eoe2M6ZmpJe9mfif181MdB3kXKaZQckWi6JMEJOQ2d9kwBUyIyaWUKa4vZWwEVWUGZtOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OYI58V5dz4WrSWnmDmGP3A+fwD1WY2b</latexit><latexit sha1_base64="u90zgAiIVkwK7FYP2F5fm926QP8=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlRwbTzv2ymtrW9sbpW3Kzu7e/sH7uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIfjm5nffkKleSIfzSTFIKZDySPOqLHSw6jv9d2qV/PmIKvEL0gVCjT67ldvkLAsRmmYoFp3fS81QU6V4UzgtNLLNKaUjekQu5ZKGqMO8vmpU3JmlQGJEmVLGjJXf0/kNNZ6Eoe2M6ZmpJe9mfif181MdB3kXKaZQckWi6JMEJOQ2d9kwBUyIyaWUKa4vZWwEVWUGZtOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OYI58V5dz4WrSWnmDmGP3A+fwD1WY2b</latexit>

h1
<latexit sha1_base64="Zg+eT8fiJmdBHxY/nyJGuxn4SXk=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ9v+9WvZo3B1klfkGqUKDRd796g4RlMVfIJDWm63spBjnVKJjk00ovMzylbEyHvGupojE3QT4/dUrOrDIgUaJtKSRz9fdETmNjJnFoO2OKI7PszcT/vG6G0XWQC5VmyBVbLIoySTAhs7/JQGjOUE4soUwLeythI6opQ5tOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwD23Y2c</latexit><latexit sha1_base64="Zg+eT8fiJmdBHxY/nyJGuxn4SXk=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ9v+9WvZo3B1klfkGqUKDRd796g4RlMVfIJDWm63spBjnVKJjk00ovMzylbEyHvGupojE3QT4/dUrOrDIgUaJtKSRz9fdETmNjJnFoO2OKI7PszcT/vG6G0XWQC5VmyBVbLIoySTAhs7/JQGjOUE4soUwLeythI6opQ5tOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwD23Y2c</latexit><latexit sha1_base64="Zg+eT8fiJmdBHxY/nyJGuxn4SXk=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ9v+9WvZo3B1klfkGqUKDRd796g4RlMVfIJDWm63spBjnVKJjk00ovMzylbEyHvGupojE3QT4/dUrOrDIgUaJtKSRz9fdETmNjJnFoO2OKI7PszcT/vG6G0XWQC5VmyBVbLIoySTAhs7/JQGjOUE4soUwLeythI6opQ5tOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwD23Y2c</latexit><latexit sha1_base64="Zg+eT8fiJmdBHxY/nyJGuxn4SXk=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ9v+9WvZo3B1klfkGqUKDRd796g4RlMVfIJDWm63spBjnVKJjk00ovMzylbEyHvGupojE3QT4/dUrOrDIgUaJtKSRz9fdETmNjJnFoO2OKI7PszcT/vG6G0XWQC5VmyBVbLIoySTAhs7/JQGjOUE4soUwLeythI6opQ5tOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwD23Y2c</latexit>

x1
<latexit sha1_base64="7RaOx2onYKwAEmM+c9KG/gafX24=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmO2mXbjZhdyOW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mr2d++xGV5rF8MJME/YgOJQ85o8ZK9099r1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/uslK/zeMowgmcwjl4UIM63EADmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcPTI2s</latexit><latexit sha1_base64="7RaOx2onYKwAEmM+c9KG/gafX24=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmO2mXbjZhdyOW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mr2d++xGV5rF8MJME/YgOJQ85o8ZK9099r1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/uslK/zeMowgmcwjl4UIM63EADmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcPTI2s</latexit><latexit sha1_base64="7RaOx2onYKwAEmM+c9KG/gafX24=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmO2mXbjZhdyOW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mr2d++xGV5rF8MJME/YgOJQ85o8ZK9099r1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/uslK/zeMowgmcwjl4UIM63EADmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcPTI2s</latexit><latexit sha1_base64="7RaOx2onYKwAEmM+c9KG/gafX24=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmO2mXbjZhdyOW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mr2d++xGV5rF8MJME/YgOJQ85o8ZK9099r1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/uslK/zeMowgmcwjl4UIM63EADmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcPTI2s</latexit>

y1
<latexit sha1_base64="zmeUxuqsJ4Ovw52V3MfSvm50t+0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrKBN6jW3Lo7B1klXkFqUKA5qH71hzFLI66QSWpMz3MT9HOqUTDJp5V+anhC2YSOeM9SRSNu/Hx+6pScWWVIwljbUkjm6u+JnEbGZFFgOyOKY7PszcT/vF6K4bWfC5WkyBVbLApTSTAms7/JUGjOUGaWUKaFvZWwMdWUoU2nYkPwll9eJe2LuufWvfvLWuOuiKMMJ3AK5+DBFTTgFprQAgYjeIZXeHOk8+K8Ox+L1pJTzBzDHzifPxDSja0=</latexit><latexit sha1_base64="zmeUxuqsJ4Ovw52V3MfSvm50t+0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrKBN6jW3Lo7B1klXkFqUKA5qH71hzFLI66QSWpMz3MT9HOqUTDJp5V+anhC2YSOeM9SRSNu/Hx+6pScWWVIwljbUkjm6u+JnEbGZFFgOyOKY7PszcT/vF6K4bWfC5WkyBVbLApTSTAms7/JUGjOUGaWUKaFvZWwMdWUoU2nYkPwll9eJe2LuufWvfvLWuOuiKMMJ3AK5+DBFTTgFprQAgYjeIZXeHOk8+K8Ox+L1pJTzBzDHzifPxDSja0=</latexit><latexit sha1_base64="zmeUxuqsJ4Ovw52V3MfSvm50t+0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrKBN6jW3Lo7B1klXkFqUKA5qH71hzFLI66QSWpMz3MT9HOqUTDJp5V+anhC2YSOeM9SRSNu/Hx+6pScWWVIwljbUkjm6u+JnEbGZFFgOyOKY7PszcT/vF6K4bWfC5WkyBVbLApTSTAms7/JUGjOUGaWUKaFvZWwMdWUoU2nYkPwll9eJe2LuufWvfvLWuOuiKMMJ3AK5+DBFTTgFprQAgYjeIZXeHOk8+K8Ox+L1pJTzBzDHzifPxDSja0=</latexit><latexit sha1_base64="zmeUxuqsJ4Ovw52V3MfSvm50t+0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrKBN6jW3Lo7B1klXkFqUKA5qH71hzFLI66QSWpMz3MT9HOqUTDJp5V+anhC2YSOeM9SRSNu/Hx+6pScWWVIwljbUkjm6u+JnEbGZFFgOyOKY7PszcT/vF6K4bWfC5WkyBVbLApTSTAms7/JUGjOUGaWUKaFvZWwMdWUoU2nYkPwll9eJe2LuufWvfvLWuOuiKMMJ3AK5+DBFTTgFprQAgYjeIZXeHOk8+K8Ox+L1pJTzBzDHzifPxDSja0=</latexit>

· · ·<latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit>

ŷ1
<latexit sha1_base64="2lWcgiP0h4kgLgU2N6MEkSS65Y8=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/ShrLZbtqlu5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzwkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxFnIUrJtoRmQoWCec3Mz8zhPThsfqAbOEBZKMFI84JWilx/6YYJ5NB/6gWvPq3hzuKvELUoMCzUH1qz+MaSqZQiqIMT3fSzDIiUZOBZtW+qlhCaETMmI9SxWRzAT5/OCpe2aVoRvF2pZCd67+nsiJNCaToe2UBMdm2ZuJ/3m9FKPrIOcqSZEpulgUpcLF2J197w65ZhRFZgmhmttbXTommlC0GVVsCP7yy6ukfVH3vbp/f1lr3BVxlOEETuEcfLiCBtxCE1pAQcIzvMKbo50X5935WLSWnGLmGP7A+fwB4AGQeg==</latexit><latexit sha1_base64="2lWcgiP0h4kgLgU2N6MEkSS65Y8=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/ShrLZbtqlu5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzwkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxFnIUrJtoRmQoWCec3Mz8zhPThsfqAbOEBZKMFI84JWilx/6YYJ5NB/6gWvPq3hzuKvELUoMCzUH1qz+MaSqZQiqIMT3fSzDIiUZOBZtW+qlhCaETMmI9SxWRzAT5/OCpe2aVoRvF2pZCd67+nsiJNCaToe2UBMdm2ZuJ/3m9FKPrIOcqSZEpulgUpcLF2J197w65ZhRFZgmhmttbXTommlC0GVVsCP7yy6ukfVH3vbp/f1lr3BVxlOEETuEcfLiCBtxCE1pAQcIzvMKbo50X5935WLSWnGLmGP7A+fwB4AGQeg==</latexit><latexit sha1_base64="2lWcgiP0h4kgLgU2N6MEkSS65Y8=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/ShrLZbtqlu5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzwkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxFnIUrJtoRmQoWCec3Mz8zhPThsfqAbOEBZKMFI84JWilx/6YYJ5NB/6gWvPq3hzuKvELUoMCzUH1qz+MaSqZQiqIMT3fSzDIiUZOBZtW+qlhCaETMmI9SxWRzAT5/OCpe2aVoRvF2pZCd67+nsiJNCaToe2UBMdm2ZuJ/3m9FKPrIOcqSZEpulgUpcLF2J197w65ZhRFZgmhmttbXTommlC0GVVsCP7yy6ukfVH3vbp/f1lr3BVxlOEETuEcfLiCBtxCE1pAQcIzvMKbo50X5935WLSWnGLmGP7A+fwB4AGQeg==</latexit><latexit sha1_base64="2lWcgiP0h4kgLgU2N6MEkSS65Y8=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/ShrLZbtqlu5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzwkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxFnIUrJtoRmQoWCec3Mz8zhPThsfqAbOEBZKMFI84JWilx/6YYJ5NB/6gWvPq3hzuKvELUoMCzUH1qz+MaSqZQiqIMT3fSzDIiUZOBZtW+qlhCaETMmI9SxWRzAT5/OCpe2aVoRvF2pZCd67+nsiJNCaToe2UBMdm2ZuJ/3m9FKPrIOcqSZEpulgUpcLF2J197w65ZhRFZgmhmttbXTommlC0GVVsCP7yy6ukfVH3vbp/f1lr3BVxlOEETuEcfLiCBtxCE1pAQcIzvMKbo50X5935WLSWnGLmGP7A+fwB4AGQeg==</latexit>

ŷt
<latexit sha1_base64="wylLRRsgeR7WxQotPCbx28O0PH0=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/ShrLZbtqlu5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzwkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxFnIUrJtoRmQoWCec3Mz8zhPThsfqAbOEBZKMFI84JWilx/6YYJ5NBzio1ry6N4e7SvyC1KBAc1D96g9jmkqmkApiTM/3EgxyopFTwaaVfmpYQuiEjFjPUkUkM0E+P3jqnlll6EaxtqXQnau/J3IijclkaDslwbFZ9mbif14vxeg6yLlKUmSKLhZFqXAxdmffu0OuGUWRWUKo5vZWl46JJhRtRhUbgr/88ippX9R9r+7fX9Yad0UcZTiBUzgHH66gAbfQhBZQkPAMr/DmaOfFeXc+Fq0lp5g5hj9wPn8ARZyQvQ==</latexit><latexit sha1_base64="wylLRRsgeR7WxQotPCbx28O0PH0=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/ShrLZbtqlu5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzwkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxFnIUrJtoRmQoWCec3Mz8zhPThsfqAbOEBZKMFI84JWilx/6YYJ5NBzio1ry6N4e7SvyC1KBAc1D96g9jmkqmkApiTM/3EgxyopFTwaaVfmpYQuiEjFjPUkUkM0E+P3jqnlll6EaxtqXQnau/J3IijclkaDslwbFZ9mbif14vxeg6yLlKUmSKLhZFqXAxdmffu0OuGUWRWUKo5vZWl46JJhRtRhUbgr/88ippX9R9r+7fX9Yad0UcZTiBUzgHH66gAbfQhBZQkPAMr/DmaOfFeXc+Fq0lp5g5hj9wPn8ARZyQvQ==</latexit><latexit sha1_base64="wylLRRsgeR7WxQotPCbx28O0PH0=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/ShrLZbtqlu5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzwkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxFnIUrJtoRmQoWCec3Mz8zhPThsfqAbOEBZKMFI84JWilx/6YYJ5NBzio1ry6N4e7SvyC1KBAc1D96g9jmkqmkApiTM/3EgxyopFTwaaVfmpYQuiEjFjPUkUkM0E+P3jqnlll6EaxtqXQnau/J3IijclkaDslwbFZ9mbif14vxeg6yLlKUmSKLhZFqXAxdmffu0OuGUWRWUKo5vZWl46JJhRtRhUbgr/88ippX9R9r+7fX9Yad0UcZTiBUzgHH66gAbfQhBZQkPAMr/DmaOfFeXc+Fq0lp5g5hj9wPn8ARZyQvQ==</latexit><latexit sha1_base64="wylLRRsgeR7WxQotPCbx28O0PH0=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/ShrLZbtqlu5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzwkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxFnIUrJtoRmQoWCec3Mz8zhPThsfqAbOEBZKMFI84JWilx/6YYJ5NBzio1ry6N4e7SvyC1KBAc1D96g9jmkqmkApiTM/3EgxyopFTwaaVfmpYQuiEjFjPUkUkM0E+P3jqnlll6EaxtqXQnau/J3IijclkaDslwbFZ9mbif14vxeg6yLlKUmSKLhZFqXAxdmffu0OuGUWRWUKo5vZWl46JJhRtRhUbgr/88ippX9R9r+7fX9Yad0UcZTiBUzgHH66gAbfQhBZQkPAMr/DmaOfFeXc+Fq0lp5g5hj9wPn8ARZyQvQ==</latexit>

ŷt�1
<latexit sha1_base64="VmjjOJJGvvBw8I31gfRu1Jh5fgM=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgxZKIoMeCF09SwX5AG8pmu2mXbjZxd1IIIb/DiwdFvPpjvPlv3LY5aOuDgcd7M8zM82PBNTrOt1VaW9/Y3CpvV3Z29/YPqodHbR0lirIWjUSkuj7RTHDJWshRsG6sGAl9wTr+5Hbmd6ZMaR7JR0xj5oVkJHnAKUEjef0xwSzNBxleuPmgWnPqzhz2KnELUoMCzUH1qz+MaBIyiVQQrXuuE6OXEYWcCpZX+olmMaETMmI9QyUJmfay+dG5fWaUoR1EypREe67+nshIqHUa+qYzJDjWy95M/M/rJRjceBmXcYJM0sWiIBE2RvYsAXvIFaMoUkMIVdzcatMxUYSiyaliQnCXX14l7cu669Tdh6ta476IowwncArn4MI1NOAOmtACCk/wDK/wZk2tF+vd+li0lqxi5hj+wPr8AfFlkjs=</latexit><latexit sha1_base64="VmjjOJJGvvBw8I31gfRu1Jh5fgM=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgxZKIoMeCF09SwX5AG8pmu2mXbjZxd1IIIb/DiwdFvPpjvPlv3LY5aOuDgcd7M8zM82PBNTrOt1VaW9/Y3CpvV3Z29/YPqodHbR0lirIWjUSkuj7RTHDJWshRsG6sGAl9wTr+5Hbmd6ZMaR7JR0xj5oVkJHnAKUEjef0xwSzNBxleuPmgWnPqzhz2KnELUoMCzUH1qz+MaBIyiVQQrXuuE6OXEYWcCpZX+olmMaETMmI9QyUJmfay+dG5fWaUoR1EypREe67+nshIqHUa+qYzJDjWy95M/M/rJRjceBmXcYJM0sWiIBE2RvYsAXvIFaMoUkMIVdzcatMxUYSiyaliQnCXX14l7cu669Tdh6ta476IowwncArn4MI1NOAOmtACCk/wDK/wZk2tF+vd+li0lqxi5hj+wPr8AfFlkjs=</latexit><latexit sha1_base64="VmjjOJJGvvBw8I31gfRu1Jh5fgM=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgxZKIoMeCF09SwX5AG8pmu2mXbjZxd1IIIb/DiwdFvPpjvPlv3LY5aOuDgcd7M8zM82PBNTrOt1VaW9/Y3CpvV3Z29/YPqodHbR0lirIWjUSkuj7RTHDJWshRsG6sGAl9wTr+5Hbmd6ZMaR7JR0xj5oVkJHnAKUEjef0xwSzNBxleuPmgWnPqzhz2KnELUoMCzUH1qz+MaBIyiVQQrXuuE6OXEYWcCpZX+olmMaETMmI9QyUJmfay+dG5fWaUoR1EypREe67+nshIqHUa+qYzJDjWy95M/M/rJRjceBmXcYJM0sWiIBE2RvYsAXvIFaMoUkMIVdzcatMxUYSiyaliQnCXX14l7cu669Tdh6ta476IowwncArn4MI1NOAOmtACCk/wDK/wZk2tF+vd+li0lqxi5hj+wPr8AfFlkjs=</latexit><latexit sha1_base64="VmjjOJJGvvBw8I31gfRu1Jh5fgM=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgxZKIoMeCF09SwX5AG8pmu2mXbjZxd1IIIb/DiwdFvPpjvPlv3LY5aOuDgcd7M8zM82PBNTrOt1VaW9/Y3CpvV3Z29/YPqodHbR0lirIWjUSkuj7RTHDJWshRsG6sGAl9wTr+5Hbmd6ZMaR7JR0xj5oVkJHnAKUEjef0xwSzNBxleuPmgWnPqzhz2KnELUoMCzUH1qz+MaBIyiVQQrXuuE6OXEYWcCpZX+olmMaETMmI9QyUJmfay+dG5fWaUoR1EypREe67+nshIqHUa+qYzJDjWy95M/M/rJRjceBmXcYJM0sWiIBE2RvYsAXvIFaMoUkMIVdzcatMxUYSiyaliQnCXX14l7cu669Tdh6ta476IowwncArn4MI1NOAOmtACCk/wDK/wZk2tF+vd+li0lqxi5hj+wPr8AfFlkjs=</latexit>

yt�1
<latexit sha1_base64="NKAIrMtotswCduAVJkCcyMla6C0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FL56kgv2ANpTNdtMu3WzC7kQIoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Hbmd564NiJWj5gl3I/oSIlQMIpW6mSDHC+86aBac+vuHGSVeAWpQYHmoPrVH8YsjbhCJqkxPc9N0M+pRsEkn1b6qeEJZRM64j1LFY248fP5uVNyZpUhCWNtSyGZq78nchoZk0WB7Ywojs2yNxP/83ophjd+LlSSIldssShMJcGYzH4nQ6E5Q5lZQpkW9lbCxlRThjahig3BW355lbQv655b9x6uao37Io4ynMApnIMH19CAO2hCCxhM4Ble4c1JnBfn3flYtJacYuYY/sD5/AEXwo9u</latexit><latexit sha1_base64="NKAIrMtotswCduAVJkCcyMla6C0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FL56kgv2ANpTNdtMu3WzC7kQIoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Hbmd564NiJWj5gl3I/oSIlQMIpW6mSDHC+86aBac+vuHGSVeAWpQYHmoPrVH8YsjbhCJqkxPc9N0M+pRsEkn1b6qeEJZRM64j1LFY248fP5uVNyZpUhCWNtSyGZq78nchoZk0WB7Ywojs2yNxP/83ophjd+LlSSIldssShMJcGYzH4nQ6E5Q5lZQpkW9lbCxlRThjahig3BW355lbQv655b9x6uao37Io4ynMApnIMH19CAO2hCCxhM4Ble4c1JnBfn3flYtJacYuYY/sD5/AEXwo9u</latexit><latexit sha1_base64="NKAIrMtotswCduAVJkCcyMla6C0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FL56kgv2ANpTNdtMu3WzC7kQIoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Hbmd564NiJWj5gl3I/oSIlQMIpW6mSDHC+86aBac+vuHGSVeAWpQYHmoPrVH8YsjbhCJqkxPc9N0M+pRsEkn1b6qeEJZRM64j1LFY248fP5uVNyZpUhCWNtSyGZq78nchoZk0WB7Ywojs2yNxP/83ophjd+LlSSIldssShMJcGYzH4nQ6E5Q5lZQpkW9lbCxlRThjahig3BW355lbQv655b9x6uao37Io4ynMApnIMH19CAO2hCCxhM4Ble4c1JnBfn3flYtJacYuYY/sD5/AEXwo9u</latexit><latexit sha1_base64="NKAIrMtotswCduAVJkCcyMla6C0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FL56kgv2ANpTNdtMu3WzC7kQIoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Hbmd564NiJWj5gl3I/oSIlQMIpW6mSDHC+86aBac+vuHGSVeAWpQYHmoPrVH8YsjbhCJqkxPc9N0M+pRsEkn1b6qeEJZRM64j1LFY248fP5uVNyZpUhCWNtSyGZq78nchoZk0WB7Ywojs2yNxP/83ophjd+LlSSIldssShMJcGYzH4nQ6E5Q5lZQpkW9lbCxlRThjahig3BW355lbQv655b9x6uao37Io4ynMApnIMH19CAO2hCCxhM4Ble4c1JnBfn3flYtJacYuYY/sD5/AEXwo9u</latexit>

ht�1
<latexit sha1_base64="AhjNuU4TnXasVc+2YSGXjFbT5po=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FL56kgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LQ5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Db3O09cGxGrR5wm3I/oSIlQMIpW6owHGV54s0G15tbdOcgq8QpSgwLNQfWrP4xZGnGFTFJjep6boJ9RjYJJPqv0U8MTyiZ0xHuWKhpx42fzc2fkzCpDEsbalkIyV39PZDQyZhoFtjOiODbLXi7+5/VSDG/8TKgkRa7YYlGYSoIxyX8nQ6E5Qzm1hDIt7K2EjammDG1CFRuCt/zyKmlf1j237j1c1Rr3RRxlOIFTOAcPrqEBd9CEFjCYwDO8wpuTOC/Ou/OxaC05xcwx/IHz+QP9iY9d</latexit><latexit sha1_base64="AhjNuU4TnXasVc+2YSGXjFbT5po=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FL56kgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LQ5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Db3O09cGxGrR5wm3I/oSIlQMIpW6owHGV54s0G15tbdOcgq8QpSgwLNQfWrP4xZGnGFTFJjep6boJ9RjYJJPqv0U8MTyiZ0xHuWKhpx42fzc2fkzCpDEsbalkIyV39PZDQyZhoFtjOiODbLXi7+5/VSDG/8TKgkRa7YYlGYSoIxyX8nQ6E5Qzm1hDIt7K2EjammDG1CFRuCt/zyKmlf1j237j1c1Rr3RRxlOIFTOAcPrqEBd9CEFjCYwDO8wpuTOC/Ou/OxaC05xcwx/IHz+QP9iY9d</latexit><latexit sha1_base64="AhjNuU4TnXasVc+2YSGXjFbT5po=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FL56kgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LQ5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Db3O09cGxGrR5wm3I/oSIlQMIpW6owHGV54s0G15tbdOcgq8QpSgwLNQfWrP4xZGnGFTFJjep6boJ9RjYJJPqv0U8MTyiZ0xHuWKhpx42fzc2fkzCpDEsbalkIyV39PZDQyZhoFtjOiODbLXi7+5/VSDG/8TKgkRa7YYlGYSoIxyX8nQ6E5Qzm1hDIt7K2EjammDG1CFRuCt/zyKmlf1j237j1c1Rr3RRxlOIFTOAcPrqEBd9CEFjCYwDO8wpuTOC/Ou/OxaC05xcwx/IHz+QP9iY9d</latexit><latexit sha1_base64="AhjNuU4TnXasVc+2YSGXjFbT5po=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FL56kgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LQ5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Db3O09cGxGrR5wm3I/oSIlQMIpW6owHGV54s0G15tbdOcgq8QpSgwLNQfWrP4xZGnGFTFJjep6boJ9RjYJJPqv0U8MTyiZ0xHuWKhpx42fzc2fkzCpDEsbalkIyV39PZDQyZhoFtjOiODbLXi7+5/VSDG/8TKgkRa7YYlGYSoIxyX8nQ6E5Qzm1hDIt7K2EjammDG1CFRuCt/zyKmlf1j237j1c1Rr3RRxlOIFTOAcPrqEBd9CEFjCYwDO8wpuTOC/Ou/OxaC05xcwx/IHz+QP9iY9d</latexit>

xt�1
<latexit sha1_base64="OhZqaFtMjqfNssThqBsPvge68Uc=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh4LXjxJBfsBbSib7aZdutmE3YlYQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9ybUSsHnCScD+iQyVCwShaqf3Uz/DCm/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzslZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDaz4RKUuSKLRaFqSQYk9nvZCA0ZygnllCmhb2VsBHVlKFNqGRD8JZfXiWty6rnVr37WqV+l8dRhBM4hXPw4ArqcAsNaAKDMTzDK7w5ifPivDsfi9aCk88cwx84nz8WOI9t</latexit><latexit sha1_base64="OhZqaFtMjqfNssThqBsPvge68Uc=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh4LXjxJBfsBbSib7aZdutmE3YlYQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9ybUSsHnCScD+iQyVCwShaqf3Uz/DCm/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzslZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDaz4RKUuSKLRaFqSQYk9nvZCA0ZygnllCmhb2VsBHVlKFNqGRD8JZfXiWty6rnVr37WqV+l8dRhBM4hXPw4ArqcAsNaAKDMTzDK7w5ifPivDsfi9aCk88cwx84nz8WOI9t</latexit><latexit sha1_base64="OhZqaFtMjqfNssThqBsPvge68Uc=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh4LXjxJBfsBbSib7aZdutmE3YlYQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9ybUSsHnCScD+iQyVCwShaqf3Uz/DCm/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzslZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDaz4RKUuSKLRaFqSQYk9nvZCA0ZygnllCmhb2VsBHVlKFNqGRD8JZfXiWty6rnVr37WqV+l8dRhBM4hXPw4ArqcAsNaAKDMTzDK7w5ifPivDsfi9aCk88cwx84nz8WOI9t</latexit><latexit sha1_base64="OhZqaFtMjqfNssThqBsPvge68Uc=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh4LXjxJBfsBbSib7aZdutmE3YlYQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9ybUSsHnCScD+iQyVCwShaqf3Uz/DCm/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzslZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDaz4RKUuSKLRaFqSQYk9nvZCA0ZygnllCmhb2VsBHVlKFNqGRD8JZfXiWty6rnVr37WqV+l8dRhBM4hXPw4ArqcAsNaAKDMTzDK7w5ifPivDsfi9aCk88cwx84nz8WOI9t</latexit>

@ht

@ht�1
<latexit sha1_base64="iDUnrVYj0I98OoweVlVgMQf+VA8=">AAACDnicbVDLSsNAFJ3UV62vqEs3g6XgxpKIoMuCG1dSwT6gCWEynbRDJw9mboQS8gVu/BU3LhRx69qdf+OkzaK2Hhg4c869d+YePxFcgWX9GJW19Y3Nrep2bWd3b//APDzqqjiVlHVoLGLZ94ligkesAxwE6yeSkdAXrOdPbgq/98ik4nH0ANOEuSEZRTzglICWPLPhBJLQzEmIBE4EHnuQL94yOLfz3DPrVtOaAa8SuyR1VKLtmd/OMKZpyCKggig1sK0E3KwYSwXLa06qWELohIzYQNOIhEy52WydHDe0MsRBLPWJAM/UxY6MhEpNQ19XhgTGatkrxP+8QQrBtZvxKEmBRXT+UJAKDDEussFDLhkFMdWEUMn1XzEdE50P6ARrOgR7eeVV0r1o2lbTvr+st+7KOKroBJ2iM2SjK9RCt6iNOoiiJ/SC3tC78Wy8Gh/G57y0YpQ9x+gPjK9f8aycrw==</latexit><latexit sha1_base64="iDUnrVYj0I98OoweVlVgMQf+VA8=">AAACDnicbVDLSsNAFJ3UV62vqEs3g6XgxpKIoMuCG1dSwT6gCWEynbRDJw9mboQS8gVu/BU3LhRx69qdf+OkzaK2Hhg4c869d+YePxFcgWX9GJW19Y3Nrep2bWd3b//APDzqqjiVlHVoLGLZ94ligkesAxwE6yeSkdAXrOdPbgq/98ik4nH0ANOEuSEZRTzglICWPLPhBJLQzEmIBE4EHnuQL94yOLfz3DPrVtOaAa8SuyR1VKLtmd/OMKZpyCKggig1sK0E3KwYSwXLa06qWELohIzYQNOIhEy52WydHDe0MsRBLPWJAM/UxY6MhEpNQ19XhgTGatkrxP+8QQrBtZvxKEmBRXT+UJAKDDEussFDLhkFMdWEUMn1XzEdE50P6ARrOgR7eeVV0r1o2lbTvr+st+7KOKroBJ2iM2SjK9RCt6iNOoiiJ/SC3tC78Wy8Gh/G57y0YpQ9x+gPjK9f8aycrw==</latexit><latexit sha1_base64="iDUnrVYj0I98OoweVlVgMQf+VA8=">AAACDnicbVDLSsNAFJ3UV62vqEs3g6XgxpKIoMuCG1dSwT6gCWEynbRDJw9mboQS8gVu/BU3LhRx69qdf+OkzaK2Hhg4c869d+YePxFcgWX9GJW19Y3Nrep2bWd3b//APDzqqjiVlHVoLGLZ94ligkesAxwE6yeSkdAXrOdPbgq/98ik4nH0ANOEuSEZRTzglICWPLPhBJLQzEmIBE4EHnuQL94yOLfz3DPrVtOaAa8SuyR1VKLtmd/OMKZpyCKggig1sK0E3KwYSwXLa06qWELohIzYQNOIhEy52WydHDe0MsRBLPWJAM/UxY6MhEpNQ19XhgTGatkrxP+8QQrBtZvxKEmBRXT+UJAKDDEussFDLhkFMdWEUMn1XzEdE50P6ARrOgR7eeVV0r1o2lbTvr+st+7KOKroBJ2iM2SjK9RCt6iNOoiiJ/SC3tC78Wy8Gh/G57y0YpQ9x+gPjK9f8aycrw==</latexit><latexit sha1_base64="iDUnrVYj0I98OoweVlVgMQf+VA8=">AAACDnicbVDLSsNAFJ3UV62vqEs3g6XgxpKIoMuCG1dSwT6gCWEynbRDJw9mboQS8gVu/BU3LhRx69qdf+OkzaK2Hhg4c869d+YePxFcgWX9GJW19Y3Nrep2bWd3b//APDzqqjiVlHVoLGLZ94ligkesAxwE6yeSkdAXrOdPbgq/98ik4nH0ANOEuSEZRTzglICWPLPhBJLQzEmIBE4EHnuQL94yOLfz3DPrVtOaAa8SuyR1VKLtmd/OMKZpyCKggig1sK0E3KwYSwXLa06qWELohIzYQNOIhEy52WydHDe0MsRBLPWJAM/UxY6MhEpNQ19XhgTGatkrxP+8QQrBtZvxKEmBRXT+UJAKDDEussFDLhkFMdWEUMn1XzEdE50P6ARrOgR7eeVV0r1o2lbTvr+st+7KOKroBJ2iM2SjK9RCt6iNOoiiJ/SC3tC78Wy8Gh/G57y0YpQ9x+gPjK9f8aycrw==</latexit>

@Et�1

@ht�1
<latexit sha1_base64="8ll5M3/g27FVeGxNd1xP932TBiE=">AAACEnicbZDLSsNAFIYnXmu9RV26GSyCLiyJCLosiOBKKtgLNCFMppN26OTCzIlQQp7Bja/ixoUibl25822ctAG19YeBn++cMzPn9xPBFVjWl7GwuLS8slpZq65vbG5tmzu7bRWnkrIWjUUsuz5RTPCItYCDYN1EMhL6gnX80WVR79wzqXgc3cE4YW5IBhEPOCWgkWceO4EkNHMSIoETga+8DE7sPP8hw5J4Zs2qWxPheWOXpoZKNT3z0+nHNA1ZBFQQpXq2lYCbFddSwfKqkyqWEDoiA9bTNiIhU242WSnHh5r0cRBLfSLAE/p7IiOhUuPQ150hgaGarRXwv1ovheDCzXiUpMAiOn0oSAWGGBf54D6XjIIYa0Oo5PqvmA6Jzgh0ilUdgj278rxpn9Ztq27fntUaN2UcFbSPDtARstE5aqBr1EQtRNEDekIv6NV4NJ6NN+N92rpglDN76I+Mj2+Ms54K</latexit><latexit sha1_base64="8ll5M3/g27FVeGxNd1xP932TBiE=">AAACEnicbZDLSsNAFIYnXmu9RV26GSyCLiyJCLosiOBKKtgLNCFMppN26OTCzIlQQp7Bja/ixoUibl25822ctAG19YeBn++cMzPn9xPBFVjWl7GwuLS8slpZq65vbG5tmzu7bRWnkrIWjUUsuz5RTPCItYCDYN1EMhL6gnX80WVR79wzqXgc3cE4YW5IBhEPOCWgkWceO4EkNHMSIoETga+8DE7sPP8hw5J4Zs2qWxPheWOXpoZKNT3z0+nHNA1ZBFQQpXq2lYCbFddSwfKqkyqWEDoiA9bTNiIhU242WSnHh5r0cRBLfSLAE/p7IiOhUuPQ150hgaGarRXwv1ovheDCzXiUpMAiOn0oSAWGGBf54D6XjIIYa0Oo5PqvmA6Jzgh0ilUdgj278rxpn9Ztq27fntUaN2UcFbSPDtARstE5aqBr1EQtRNEDekIv6NV4NJ6NN+N92rpglDN76I+Mj2+Ms54K</latexit><latexit sha1_base64="8ll5M3/g27FVeGxNd1xP932TBiE=">AAACEnicbZDLSsNAFIYnXmu9RV26GSyCLiyJCLosiOBKKtgLNCFMppN26OTCzIlQQp7Bja/ixoUibl25822ctAG19YeBn++cMzPn9xPBFVjWl7GwuLS8slpZq65vbG5tmzu7bRWnkrIWjUUsuz5RTPCItYCDYN1EMhL6gnX80WVR79wzqXgc3cE4YW5IBhEPOCWgkWceO4EkNHMSIoETga+8DE7sPP8hw5J4Zs2qWxPheWOXpoZKNT3z0+nHNA1ZBFQQpXq2lYCbFddSwfKqkyqWEDoiA9bTNiIhU242WSnHh5r0cRBLfSLAE/p7IiOhUuPQ150hgaGarRXwv1ovheDCzXiUpMAiOn0oSAWGGBf54D6XjIIYa0Oo5PqvmA6Jzgh0ilUdgj278rxpn9Ztq27fntUaN2UcFbSPDtARstE5aqBr1EQtRNEDekIv6NV4NJ6NN+N92rpglDN76I+Mj2+Ms54K</latexit><latexit sha1_base64="8ll5M3/g27FVeGxNd1xP932TBiE=">AAACEnicbZDLSsNAFIYnXmu9RV26GSyCLiyJCLosiOBKKtgLNCFMppN26OTCzIlQQp7Bja/ixoUibl25822ctAG19YeBn++cMzPn9xPBFVjWl7GwuLS8slpZq65vbG5tmzu7bRWnkrIWjUUsuz5RTPCItYCDYN1EMhL6gnX80WVR79wzqXgc3cE4YW5IBhEPOCWgkWceO4EkNHMSIoETga+8DE7sPP8hw5J4Zs2qWxPheWOXpoZKNT3z0+nHNA1ZBFQQpXq2lYCbFddSwfKqkyqWEDoiA9bTNiIhU242WSnHh5r0cRBLfSLAE/p7IiOhUuPQ150hgaGarRXwv1ovheDCzXiUpMAiOn0oSAWGGBf54D6XjIIYa0Oo5PqvmA6Jzgh0ilUdgj278rxpn9Ztq27fntUaN2UcFbSPDtARstE5aqBr1EQtRNEDekIv6NV4NJ6NN+N92rpglDN76I+Mj2+Ms54K</latexit>

Et�1
<latexit sha1_base64="TugOIHfBSxIvCsxEx+DD4VkRpE0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh4LIniSCvYD2lA22027dLMJuxOhhP4ILx4U8erv8ea/cdvmoK0PBh7vzTAzL0ikMOi6305hbX1jc6u4XdrZ3ds/KB8etUycasabLJax7gTUcCkUb6JAyTuJ5jQKJG8H45uZ337i2ohYPeIk4X5Eh0qEglG0Uvu2n+GFN+2XK27VnYOsEi8nFcjR6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5NNSLzU8oWxMh7xrqaIRN342P3dKzqwyIGGsbSkkc/X3REYjYyZRYDsjiiOz7M3E/7xuiuG1nwmVpMgVWywKU0kwJrPfyUBozlBOLKFMC3srYSOqKUObUMmG4C2/vEpal1XPrXoPtUr9Po+jCCdwCufgwRXU4Q4a0AQGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8Ax6uPOg==</latexit><latexit sha1_base64="TugOIHfBSxIvCsxEx+DD4VkRpE0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh4LIniSCvYD2lA22027dLMJuxOhhP4ILx4U8erv8ea/cdvmoK0PBh7vzTAzL0ikMOi6305hbX1jc6u4XdrZ3ds/KB8etUycasabLJax7gTUcCkUb6JAyTuJ5jQKJG8H45uZ337i2ohYPeIk4X5Eh0qEglG0Uvu2n+GFN+2XK27VnYOsEi8nFcjR6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5NNSLzU8oWxMh7xrqaIRN342P3dKzqwyIGGsbSkkc/X3REYjYyZRYDsjiiOz7M3E/7xuiuG1nwmVpMgVWywKU0kwJrPfyUBozlBOLKFMC3srYSOqKUObUMmG4C2/vEpal1XPrXoPtUr9Po+jCCdwCufgwRXU4Q4a0AQGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8Ax6uPOg==</latexit><latexit sha1_base64="TugOIHfBSxIvCsxEx+DD4VkRpE0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh4LIniSCvYD2lA22027dLMJuxOhhP4ILx4U8erv8ea/cdvmoK0PBh7vzTAzL0ikMOi6305hbX1jc6u4XdrZ3ds/KB8etUycasabLJax7gTUcCkUb6JAyTuJ5jQKJG8H45uZ337i2ohYPeIk4X5Eh0qEglG0Uvu2n+GFN+2XK27VnYOsEi8nFcjR6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5NNSLzU8oWxMh7xrqaIRN342P3dKzqwyIGGsbSkkc/X3REYjYyZRYDsjiiOz7M3E/7xuiuG1nwmVpMgVWywKU0kwJrPfyUBozlBOLKFMC3srYSOqKUObUMmG4C2/vEpal1XPrXoPtUr9Po+jCCdwCufgwRXU4Q4a0AQGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8Ax6uPOg==</latexit><latexit sha1_base64="TugOIHfBSxIvCsxEx+DD4VkRpE0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh4LIniSCvYD2lA22027dLMJuxOhhP4ILx4U8erv8ea/cdvmoK0PBh7vzTAzL0ikMOi6305hbX1jc6u4XdrZ3ds/KB8etUycasabLJax7gTUcCkUb6JAyTuJ5jQKJG8H45uZ337i2ohYPeIk4X5Eh0qEglG0Uvu2n+GFN+2XK27VnYOsEi8nFcjR6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5NNSLzU8oWxMh7xrqaIRN342P3dKzqwyIGGsbSkkc/X3REYjYyZRYDsjiiOz7M3E/7xuiuG1nwmVpMgVWywKU0kwJrPfyUBozlBOLKFMC3srYSOqKUObUMmG4C2/vEpal1XPrXoPtUr9Po+jCCdwCufgwRXU4Q4a0AQGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8Ax6uPOg==</latexit>

3. Vanishing gradients



Gradients in RNNs: backpropogation  
through time

\ ht
<latexit sha1_base64="9pFHr6U2bFdt9rB9QRXLRwu088U=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ97LtVr+bNQVaJX5AqFGj03a/eIGFZzBUySY3p+l6KQU41Cib5tNLLDE8pG9Mh71qqaMxNkM9PnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5thdB3kQqUZcsUWi6JMEkzI7G8yEJozlBNLKNPC3krYiGrK0KZTsSH4yy+vktZFzfdq/v1ltX5XxFGGEziFc/DhCupwCw1oAoMhPMMrvDnSeXHenY9Fa8kpZo7hD5zPH1x4jd8=</latexit><latexit sha1_base64="9pFHr6U2bFdt9rB9QRXLRwu088U=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ97LtVr+bNQVaJX5AqFGj03a/eIGFZzBUySY3p+l6KQU41Cib5tNLLDE8pG9Mh71qqaMxNkM9PnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5thdB3kQqUZcsUWi6JMEkzI7G8yEJozlBNLKNPC3krYiGrK0KZTsSH4yy+vktZFzfdq/v1ltX5XxFGGEziFc/DhCupwCw1oAoMhPMMrvDnSeXHenY9Fa8kpZo7hD5zPH1x4jd8=</latexit><latexit sha1_base64="9pFHr6U2bFdt9rB9QRXLRwu088U=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ97LtVr+bNQVaJX5AqFGj03a/eIGFZzBUySY3p+l6KQU41Cib5tNLLDE8pG9Mh71qqaMxNkM9PnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5thdB3kQqUZcsUWi6JMEkzI7G8yEJozlBNLKNPC3krYiGrK0KZTsSH4yy+vktZFzfdq/v1ltX5XxFGGEziFc/DhCupwCw1oAoMhPMMrvDnSeXHenY9Fa8kpZo7hD5zPH1x4jd8=</latexit><latexit sha1_base64="9pFHr6U2bFdt9rB9QRXLRwu088U=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ97LtVr+bNQVaJX5AqFGj03a/eIGFZzBUySY3p+l6KQU41Cib5tNLLDE8pG9Mh71qqaMxNkM9PnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5thdB3kQqUZcsUWi6JMEkzI7G8yEJozlBNLKNPC3krYiGrK0KZTsSH4yy+vktZFzfdq/v1ltX5XxFGGEziFc/DhCupwCw1oAoMhPMMrvDnSeXHenY9Fa8kpZo7hD5zPH1x4jd8=</latexit>

yt
<latexit sha1_base64="XkYZHr7NjfQUEcUVGFYE299lQFM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrIBDqo1t+7OQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/ZxqFEzyaaWfGp5QNqEj3rNU0YgbP5+fOiVnVhmSMNa2FJK5+nsip5ExWRTYzoji2Cx7M/E/r5dieO3nQiUpcsUWi8JUEozJ7G8yFJozlJkllGlhbyVsTDVlaNOp2BC85ZdXSfui7rl17/6y1rgr4ijDCZzCOXhwBQ24hSa0gMEInuEV3hzpvDjvzseiteQUM8fwB87nD3ZejfA=</latexit><latexit sha1_base64="XkYZHr7NjfQUEcUVGFYE299lQFM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrIBDqo1t+7OQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/ZxqFEzyaaWfGp5QNqEj3rNU0YgbP5+fOiVnVhmSMNa2FJK5+nsip5ExWRTYzoji2Cx7M/E/r5dieO3nQiUpcsUWi8JUEozJ7G8yFJozlJkllGlhbyVsTDVlaNOp2BC85ZdXSfui7rl17/6y1rgr4ijDCZzCOXhwBQ24hSa0gMEInuEV3hzpvDjvzseiteQUM8fwB87nD3ZejfA=</latexit><latexit sha1_base64="XkYZHr7NjfQUEcUVGFYE299lQFM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrIBDqo1t+7OQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/ZxqFEzyaaWfGp5QNqEj3rNU0YgbP5+fOiVnVhmSMNa2FJK5+nsip5ExWRTYzoji2Cx7M/E/r5dieO3nQiUpcsUWi8JUEozJ7G8yFJozlJkllGlhbyVsTDVlaNOp2BC85ZdXSfui7rl17/6y1rgr4ijDCZzCOXhwBQ24hSa0gMEInuEV3hzpvDjvzseiteQUM8fwB87nD3ZejfA=</latexit><latexit sha1_base64="XkYZHr7NjfQUEcUVGFYE299lQFM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrIBDqo1t+7OQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/ZxqFEzyaaWfGp5QNqEj3rNU0YgbP5+fOiVnVhmSMNa2FJK5+nsip5ExWRTYzoji2Cx7M/E/r5dieO3nQiUpcsUWi8JUEozJ7G8yFJozlJkllGlhbyVsTDVlaNOp2BC85ZdXSfui7rl17/6y1rgr4ijDCZzCOXhwBQ24hSa0gMEInuEV3hzpvDjvzseiteQUM8fwB87nD3ZejfA=</latexit>

xt
<latexit sha1_base64="kYQzw52oil1cRaI9IlDqM0yy61I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmu2mXbjZhdyKW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfD3z249cGxGrB5wk3I/oUIlQMIpWun/qY79ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1bu7rNRv8ziKcAKncA4e1KAON9CAJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF02I3v</latexit><latexit sha1_base64="kYQzw52oil1cRaI9IlDqM0yy61I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmu2mXbjZhdyKW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfD3z249cGxGrB5wk3I/oUIlQMIpWun/qY79ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1bu7rNRv8ziKcAKncA4e1KAON9CAJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF02I3v</latexit><latexit sha1_base64="kYQzw52oil1cRaI9IlDqM0yy61I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmu2mXbjZhdyKW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfD3z249cGxGrB5wk3I/oUIlQMIpWun/qY79ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1bu7rNRv8ziKcAKncA4e1KAON9CAJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF02I3v</latexit><latexit sha1_base64="kYQzw52oil1cRaI9IlDqM0yy61I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmu2mXbjZhdyKW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfD3z249cGxGrB5wk3I/oUIlQMIpWun/qY79ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1bu7rNRv8ziKcAKncA4e1KAON9CAJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF02I3v</latexit>

h0
<latexit sha1_base64="u90zgAiIVkwK7FYP2F5fm926QP8=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlRwbTzv2ymtrW9sbpW3Kzu7e/sH7uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIfjm5nffkKleSIfzSTFIKZDySPOqLHSw6jv9d2qV/PmIKvEL0gVCjT67ldvkLAsRmmYoFp3fS81QU6V4UzgtNLLNKaUjekQu5ZKGqMO8vmpU3JmlQGJEmVLGjJXf0/kNNZ6Eoe2M6ZmpJe9mfif181MdB3kXKaZQckWi6JMEJOQ2d9kwBUyIyaWUKa4vZWwEVWUGZtOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OYI58V5dz4WrSWnmDmGP3A+fwD1WY2b</latexit><latexit sha1_base64="u90zgAiIVkwK7FYP2F5fm926QP8=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlRwbTzv2ymtrW9sbpW3Kzu7e/sH7uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIfjm5nffkKleSIfzSTFIKZDySPOqLHSw6jv9d2qV/PmIKvEL0gVCjT67ldvkLAsRmmYoFp3fS81QU6V4UzgtNLLNKaUjekQu5ZKGqMO8vmpU3JmlQGJEmVLGjJXf0/kNNZ6Eoe2M6ZmpJe9mfif181MdB3kXKaZQckWi6JMEJOQ2d9kwBUyIyaWUKa4vZWwEVWUGZtOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OYI58V5dz4WrSWnmDmGP3A+fwD1WY2b</latexit><latexit sha1_base64="u90zgAiIVkwK7FYP2F5fm926QP8=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlRwbTzv2ymtrW9sbpW3Kzu7e/sH7uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIfjm5nffkKleSIfzSTFIKZDySPOqLHSw6jv9d2qV/PmIKvEL0gVCjT67ldvkLAsRmmYoFp3fS81QU6V4UzgtNLLNKaUjekQu5ZKGqMO8vmpU3JmlQGJEmVLGjJXf0/kNNZ6Eoe2M6ZmpJe9mfif181MdB3kXKaZQckWi6JMEJOQ2d9kwBUyIyaWUKa4vZWwEVWUGZtOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OYI58V5dz4WrSWnmDmGP3A+fwD1WY2b</latexit><latexit sha1_base64="u90zgAiIVkwK7FYP2F5fm926QP8=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlRwbTzv2ymtrW9sbpW3Kzu7e/sH7uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIfjm5nffkKleSIfzSTFIKZDySPOqLHSw6jv9d2qV/PmIKvEL0gVCjT67ldvkLAsRmmYoFp3fS81QU6V4UzgtNLLNKaUjekQu5ZKGqMO8vmpU3JmlQGJEmVLGjJXf0/kNNZ6Eoe2M6ZmpJe9mfif181MdB3kXKaZQckWi6JMEJOQ2d9kwBUyIyaWUKa4vZWwEVWUGZtOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OYI58V5dz4WrSWnmDmGP3A+fwD1WY2b</latexit>

h1
<latexit sha1_base64="Zg+eT8fiJmdBHxY/nyJGuxn4SXk=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ9v+9WvZo3B1klfkGqUKDRd796g4RlMVfIJDWm63spBjnVKJjk00ovMzylbEyHvGupojE3QT4/dUrOrDIgUaJtKSRz9fdETmNjJnFoO2OKI7PszcT/vG6G0XWQC5VmyBVbLIoySTAhs7/JQGjOUE4soUwLeythI6opQ5tOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwD23Y2c</latexit><latexit sha1_base64="Zg+eT8fiJmdBHxY/nyJGuxn4SXk=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ9v+9WvZo3B1klfkGqUKDRd796g4RlMVfIJDWm63spBjnVKJjk00ovMzylbEyHvGupojE3QT4/dUrOrDIgUaJtKSRz9fdETmNjJnFoO2OKI7PszcT/vG6G0XWQC5VmyBVbLIoySTAhs7/JQGjOUE4soUwLeythI6opQ5tOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwD23Y2c</latexit><latexit sha1_base64="Zg+eT8fiJmdBHxY/nyJGuxn4SXk=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ9v+9WvZo3B1klfkGqUKDRd796g4RlMVfIJDWm63spBjnVKJjk00ovMzylbEyHvGupojE3QT4/dUrOrDIgUaJtKSRz9fdETmNjJnFoO2OKI7PszcT/vG6G0XWQC5VmyBVbLIoySTAhs7/JQGjOUE4soUwLeythI6opQ5tOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwD23Y2c</latexit><latexit sha1_base64="Zg+eT8fiJmdBHxY/nyJGuxn4SXk=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38z89hPXRiTqEScpD2I6VCISjKKVHkZ9v+9WvZo3B1klfkGqUKDRd796g4RlMVfIJDWm63spBjnVKJjk00ovMzylbEyHvGupojE3QT4/dUrOrDIgUaJtKSRz9fdETmNjJnFoO2OKI7PszcT/vG6G0XWQC5VmyBVbLIoySTAhs7/JQGjOUE4soUwLeythI6opQ5tOxYbgL7+8SloXNd+r+feX1fpdEUcZTuAUzsGHK6jDLTSgCQyG8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwD23Y2c</latexit>

x1
<latexit sha1_base64="7RaOx2onYKwAEmM+c9KG/gafX24=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmO2mXbjZhdyOW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mr2d++xGV5rF8MJME/YgOJQ85o8ZK9099r1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/uslK/zeMowgmcwjl4UIM63EADmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcPTI2s</latexit><latexit sha1_base64="7RaOx2onYKwAEmM+c9KG/gafX24=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmO2mXbjZhdyOW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mr2d++xGV5rF8MJME/YgOJQ85o8ZK9099r1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/uslK/zeMowgmcwjl4UIM63EADmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcPTI2s</latexit><latexit sha1_base64="7RaOx2onYKwAEmM+c9KG/gafX24=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmO2mXbjZhdyOW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mr2d++xGV5rF8MJME/YgOJQ85o8ZK9099r1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/uslK/zeMowgmcwjl4UIM63EADmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcPTI2s</latexit><latexit sha1_base64="7RaOx2onYKwAEmM+c9KG/gafX24=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF09S0X5AG8pmO2mXbjZhdyOW0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mr2d++xGV5rF8MJME/YgOJQ85o8ZK9099r1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/uslK/zeMowgmcwjl4UIM63EADmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcPTI2s</latexit>

y1
<latexit sha1_base64="zmeUxuqsJ4Ovw52V3MfSvm50t+0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrKBN6jW3Lo7B1klXkFqUKA5qH71hzFLI66QSWpMz3MT9HOqUTDJp5V+anhC2YSOeM9SRSNu/Hx+6pScWWVIwljbUkjm6u+JnEbGZFFgOyOKY7PszcT/vF6K4bWfC5WkyBVbLApTSTAms7/JUGjOUGaWUKaFvZWwMdWUoU2nYkPwll9eJe2LuufWvfvLWuOuiKMMJ3AK5+DBFTTgFprQAgYjeIZXeHOk8+K8Ox+L1pJTzBzDHzifPxDSja0=</latexit><latexit sha1_base64="zmeUxuqsJ4Ovw52V3MfSvm50t+0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrKBN6jW3Lo7B1klXkFqUKA5qH71hzFLI66QSWpMz3MT9HOqUTDJp5V+anhC2YSOeM9SRSNu/Hx+6pScWWVIwljbUkjm6u+JnEbGZFFgOyOKY7PszcT/vF6K4bWfC5WkyBVbLApTSTAms7/JUGjOUGaWUKaFvZWwMdWUoU2nYkPwll9eJe2LuufWvfvLWuOuiKMMJ3AK5+DBFTTgFprQAgYjeIZXeHOk8+K8Ox+L1pJTzBzDHzifPxDSja0=</latexit><latexit sha1_base64="zmeUxuqsJ4Ovw52V3MfSvm50t+0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrKBN6jW3Lo7B1klXkFqUKA5qH71hzFLI66QSWpMz3MT9HOqUTDJp5V+anhC2YSOeM9SRSNu/Hx+6pScWWVIwljbUkjm6u+JnEbGZFFgOyOKY7PszcT/vF6K4bWfC5WkyBVbLApTSTAms7/JUGjOUGaWUKaFvZWwMdWUoU2nYkPwll9eJe2LuufWvfvLWuOuiKMMJ3AK5+DBFTTgFprQAgYjeIZXeHOk8+K8Ox+L1pJTzBzDHzifPxDSja0=</latexit><latexit sha1_base64="zmeUxuqsJ4Ovw52V3MfSvm50t+0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepaD+gDWWz3bRLN5uwOxFC6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVI2YJ9yM6UiIUjKKVHrKBN6jW3Lo7B1klXkFqUKA5qH71hzFLI66QSWpMz3MT9HOqUTDJp5V+anhC2YSOeM9SRSNu/Hx+6pScWWVIwljbUkjm6u+JnEbGZFFgOyOKY7PszcT/vF6K4bWfC5WkyBVbLApTSTAms7/JUGjOUGaWUKaFvZWwMdWUoU2nYkPwll9eJe2LuufWvfvLWuOuiKMMJ3AK5+DBFTTgFprQAgYjeIZXeHOk8+K8Ox+L1pJTzBzDHzifPxDSja0=</latexit>

· · ·<latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit>

· · ·<latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit>

ŷ1
<latexit sha1_base64="2lWcgiP0h4kgLgU2N6MEkSS65Y8=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/ShrLZbtqlu5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzwkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxFnIUrJtoRmQoWCec3Mz8zhPThsfqAbOEBZKMFI84JWilx/6YYJ5NB/6gWvPq3hzuKvELUoMCzUH1qz+MaSqZQiqIMT3fSzDIiUZOBZtW+qlhCaETMmI9SxWRzAT5/OCpe2aVoRvF2pZCd67+nsiJNCaToe2UBMdm2ZuJ/3m9FKPrIOcqSZEpulgUpcLF2J197w65ZhRFZgmhmttbXTommlC0GVVsCP7yy6ukfVH3vbp/f1lr3BVxlOEETuEcfLiCBtxCE1pAQcIzvMKbo50X5935WLSWnGLmGP7A+fwB4AGQeg==</latexit><latexit sha1_base64="2lWcgiP0h4kgLgU2N6MEkSS65Y8=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/ShrLZbtqlu5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzwkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxFnIUrJtoRmQoWCec3Mz8zhPThsfqAbOEBZKMFI84JWilx/6YYJ5NB/6gWvPq3hzuKvELUoMCzUH1qz+MaSqZQiqIMT3fSzDIiUZOBZtW+qlhCaETMmI9SxWRzAT5/OCpe2aVoRvF2pZCd67+nsiJNCaToe2UBMdm2ZuJ/3m9FKPrIOcqSZEpulgUpcLF2J197w65ZhRFZgmhmttbXTommlC0GVVsCP7yy6ukfVH3vbp/f1lr3BVxlOEETuEcfLiCBtxCE1pAQcIzvMKbo50X5935WLSWnGLmGP7A+fwB4AGQeg==</latexit><latexit sha1_base64="2lWcgiP0h4kgLgU2N6MEkSS65Y8=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/ShrLZbtqlu5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzwkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxFnIUrJtoRmQoWCec3Mz8zhPThsfqAbOEBZKMFI84JWilx/6YYJ5NB/6gWvPq3hzuKvELUoMCzUH1qz+MaSqZQiqIMT3fSzDIiUZOBZtW+qlhCaETMmI9SxWRzAT5/OCpe2aVoRvF2pZCd67+nsiJNCaToe2UBMdm2ZuJ/3m9FKPrIOcqSZEpulgUpcLF2J197w65ZhRFZgmhmttbXTommlC0GVVsCP7yy6ukfVH3vbp/f1lr3BVxlOEETuEcfLiCBtxCE1pAQcIzvMKbo50X5935WLSWnGLmGP7A+fwB4AGQeg==</latexit><latexit sha1_base64="2lWcgiP0h4kgLgU2N6MEkSS65Y8=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/ShrLZbtqlu5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzwkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxFnIUrJtoRmQoWCec3Mz8zhPThsfqAbOEBZKMFI84JWilx/6YYJ5NB/6gWvPq3hzuKvELUoMCzUH1qz+MaSqZQiqIMT3fSzDIiUZOBZtW+qlhCaETMmI9SxWRzAT5/OCpe2aVoRvF2pZCd67+nsiJNCaToe2UBMdm2ZuJ/3m9FKPrIOcqSZEpulgUpcLF2J197w65ZhRFZgmhmttbXTommlC0GVVsCP7yy6ukfVH3vbp/f1lr3BVxlOEETuEcfLiCBtxCE1pAQcIzvMKbo50X5935WLSWnGLmGP7A+fwB4AGQeg==</latexit>

ŷt
<latexit sha1_base64="wylLRRsgeR7WxQotPCbx28O0PH0=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/ShrLZbtqlu5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzwkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxFnIUrJtoRmQoWCec3Mz8zhPThsfqAbOEBZKMFI84JWilx/6YYJ5NBzio1ry6N4e7SvyC1KBAc1D96g9jmkqmkApiTM/3EgxyopFTwaaVfmpYQuiEjFjPUkUkM0E+P3jqnlll6EaxtqXQnau/J3IijclkaDslwbFZ9mbif14vxeg6yLlKUmSKLhZFqXAxdmffu0OuGUWRWUKo5vZWl46JJhRtRhUbgr/88ippX9R9r+7fX9Yad0UcZTiBUzgHH66gAbfQhBZQkPAMr/DmaOfFeXc+Fq0lp5g5hj9wPn8ARZyQvQ==</latexit><latexit sha1_base64="wylLRRsgeR7WxQotPCbx28O0PH0=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/ShrLZbtqlu5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzwkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxFnIUrJtoRmQoWCec3Mz8zhPThsfqAbOEBZKMFI84JWilx/6YYJ5NBzio1ry6N4e7SvyC1KBAc1D96g9jmkqmkApiTM/3EgxyopFTwaaVfmpYQuiEjFjPUkUkM0E+P3jqnlll6EaxtqXQnau/J3IijclkaDslwbFZ9mbif14vxeg6yLlKUmSKLhZFqXAxdmffu0OuGUWRWUKo5vZWl46JJhRtRhUbgr/88ippX9R9r+7fX9Yad0UcZTiBUzgHH66gAbfQhBZQkPAMr/DmaOfFeXc+Fq0lp5g5hj9wPn8ARZyQvQ==</latexit><latexit sha1_base64="wylLRRsgeR7WxQotPCbx28O0PH0=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/ShrLZbtqlu5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzwkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxFnIUrJtoRmQoWCec3Mz8zhPThsfqAbOEBZKMFI84JWilx/6YYJ5NBzio1ry6N4e7SvyC1KBAc1D96g9jmkqmkApiTM/3EgxyopFTwaaVfmpYQuiEjFjPUkUkM0E+P3jqnlll6EaxtqXQnau/J3IijclkaDslwbFZ9mbif14vxeg6yLlKUmSKLhZFqXAxdmffu0OuGUWRWUKo5vZWl46JJhRtRhUbgr/88ippX9R9r+7fX9Yad0UcZTiBUzgHH66gAbfQhBZQkPAMr/DmaOfFeXc+Fq0lp5g5hj9wPn8ARZyQvQ==</latexit><latexit sha1_base64="wylLRRsgeR7WxQotPCbx28O0PH0=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/ShrLZbtqlu5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzwkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxFnIUrJtoRmQoWCec3Mz8zhPThsfqAbOEBZKMFI84JWilx/6YYJ5NBzio1ry6N4e7SvyC1KBAc1D96g9jmkqmkApiTM/3EgxyopFTwaaVfmpYQuiEjFjPUkUkM0E+P3jqnlll6EaxtqXQnau/J3IijclkaDslwbFZ9mbif14vxeg6yLlKUmSKLhZFqXAxdmffu0OuGUWRWUKo5vZWl46JJhRtRhUbgr/88ippX9R9r+7fX9Yad0UcZTiBUzgHH66gAbfQhBZQkPAMr/DmaOfFeXc+Fq0lp5g5hj9wPn8ARZyQvQ==</latexit>

ŷt�1
<latexit sha1_base64="VmjjOJJGvvBw8I31gfRu1Jh5fgM=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgxZKIoMeCF09SwX5AG8pmu2mXbjZxd1IIIb/DiwdFvPpjvPlv3LY5aOuDgcd7M8zM82PBNTrOt1VaW9/Y3CpvV3Z29/YPqodHbR0lirIWjUSkuj7RTHDJWshRsG6sGAl9wTr+5Hbmd6ZMaR7JR0xj5oVkJHnAKUEjef0xwSzNBxleuPmgWnPqzhz2KnELUoMCzUH1qz+MaBIyiVQQrXuuE6OXEYWcCpZX+olmMaETMmI9QyUJmfay+dG5fWaUoR1EypREe67+nshIqHUa+qYzJDjWy95M/M/rJRjceBmXcYJM0sWiIBE2RvYsAXvIFaMoUkMIVdzcatMxUYSiyaliQnCXX14l7cu669Tdh6ta476IowwncArn4MI1NOAOmtACCk/wDK/wZk2tF+vd+li0lqxi5hj+wPr8AfFlkjs=</latexit><latexit sha1_base64="VmjjOJJGvvBw8I31gfRu1Jh5fgM=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgxZKIoMeCF09SwX5AG8pmu2mXbjZxd1IIIb/DiwdFvPpjvPlv3LY5aOuDgcd7M8zM82PBNTrOt1VaW9/Y3CpvV3Z29/YPqodHbR0lirIWjUSkuj7RTHDJWshRsG6sGAl9wTr+5Hbmd6ZMaR7JR0xj5oVkJHnAKUEjef0xwSzNBxleuPmgWnPqzhz2KnELUoMCzUH1qz+MaBIyiVQQrXuuE6OXEYWcCpZX+olmMaETMmI9QyUJmfay+dG5fWaUoR1EypREe67+nshIqHUa+qYzJDjWy95M/M/rJRjceBmXcYJM0sWiIBE2RvYsAXvIFaMoUkMIVdzcatMxUYSiyaliQnCXX14l7cu669Tdh6ta476IowwncArn4MI1NOAOmtACCk/wDK/wZk2tF+vd+li0lqxi5hj+wPr8AfFlkjs=</latexit><latexit sha1_base64="VmjjOJJGvvBw8I31gfRu1Jh5fgM=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgxZKIoMeCF09SwX5AG8pmu2mXbjZxd1IIIb/DiwdFvPpjvPlv3LY5aOuDgcd7M8zM82PBNTrOt1VaW9/Y3CpvV3Z29/YPqodHbR0lirIWjUSkuj7RTHDJWshRsG6sGAl9wTr+5Hbmd6ZMaR7JR0xj5oVkJHnAKUEjef0xwSzNBxleuPmgWnPqzhz2KnELUoMCzUH1qz+MaBIyiVQQrXuuE6OXEYWcCpZX+olmMaETMmI9QyUJmfay+dG5fWaUoR1EypREe67+nshIqHUa+qYzJDjWy95M/M/rJRjceBmXcYJM0sWiIBE2RvYsAXvIFaMoUkMIVdzcatMxUYSiyaliQnCXX14l7cu669Tdh6ta476IowwncArn4MI1NOAOmtACCk/wDK/wZk2tF+vd+li0lqxi5hj+wPr8AfFlkjs=</latexit><latexit sha1_base64="VmjjOJJGvvBw8I31gfRu1Jh5fgM=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgxZKIoMeCF09SwX5AG8pmu2mXbjZxd1IIIb/DiwdFvPpjvPlv3LY5aOuDgcd7M8zM82PBNTrOt1VaW9/Y3CpvV3Z29/YPqodHbR0lirIWjUSkuj7RTHDJWshRsG6sGAl9wTr+5Hbmd6ZMaR7JR0xj5oVkJHnAKUEjef0xwSzNBxleuPmgWnPqzhz2KnELUoMCzUH1qz+MaBIyiVQQrXuuE6OXEYWcCpZX+olmMaETMmI9QyUJmfay+dG5fWaUoR1EypREe67+nshIqHUa+qYzJDjWy95M/M/rJRjceBmXcYJM0sWiIBE2RvYsAXvIFaMoUkMIVdzcatMxUYSiyaliQnCXX14l7cu669Tdh6ta476IowwncArn4MI1NOAOmtACCk/wDK/wZk2tF+vd+li0lqxi5hj+wPr8AfFlkjs=</latexit>

yt�1
<latexit sha1_base64="NKAIrMtotswCduAVJkCcyMla6C0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FL56kgv2ANpTNdtMu3WzC7kQIoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Hbmd564NiJWj5gl3I/oSIlQMIpW6mSDHC+86aBac+vuHGSVeAWpQYHmoPrVH8YsjbhCJqkxPc9N0M+pRsEkn1b6qeEJZRM64j1LFY248fP5uVNyZpUhCWNtSyGZq78nchoZk0WB7Ywojs2yNxP/83ophjd+LlSSIldssShMJcGYzH4nQ6E5Q5lZQpkW9lbCxlRThjahig3BW355lbQv655b9x6uao37Io4ynMApnIMH19CAO2hCCxhM4Ble4c1JnBfn3flYtJacYuYY/sD5/AEXwo9u</latexit><latexit sha1_base64="NKAIrMtotswCduAVJkCcyMla6C0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FL56kgv2ANpTNdtMu3WzC7kQIoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Hbmd564NiJWj5gl3I/oSIlQMIpW6mSDHC+86aBac+vuHGSVeAWpQYHmoPrVH8YsjbhCJqkxPc9N0M+pRsEkn1b6qeEJZRM64j1LFY248fP5uVNyZpUhCWNtSyGZq78nchoZk0WB7Ywojs2yNxP/83ophjd+LlSSIldssShMJcGYzH4nQ6E5Q5lZQpkW9lbCxlRThjahig3BW355lbQv655b9x6uao37Io4ynMApnIMH19CAO2hCCxhM4Ble4c1JnBfn3flYtJacYuYY/sD5/AEXwo9u</latexit><latexit sha1_base64="NKAIrMtotswCduAVJkCcyMla6C0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FL56kgv2ANpTNdtMu3WzC7kQIoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Hbmd564NiJWj5gl3I/oSIlQMIpW6mSDHC+86aBac+vuHGSVeAWpQYHmoPrVH8YsjbhCJqkxPc9N0M+pRsEkn1b6qeEJZRM64j1LFY248fP5uVNyZpUhCWNtSyGZq78nchoZk0WB7Ywojs2yNxP/83ophjd+LlSSIldssShMJcGYzH4nQ6E5Q5lZQpkW9lbCxlRThjahig3BW355lbQv655b9x6uao37Io4ynMApnIMH19CAO2hCCxhM4Ble4c1JnBfn3flYtJacYuYY/sD5/AEXwo9u</latexit><latexit sha1_base64="NKAIrMtotswCduAVJkCcyMla6C0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FL56kgv2ANpTNdtMu3WzC7kQIoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Hbmd564NiJWj5gl3I/oSIlQMIpW6mSDHC+86aBac+vuHGSVeAWpQYHmoPrVH8YsjbhCJqkxPc9N0M+pRsEkn1b6qeEJZRM64j1LFY248fP5uVNyZpUhCWNtSyGZq78nchoZk0WB7Ywojs2yNxP/83ophjd+LlSSIldssShMJcGYzH4nQ6E5Q5lZQpkW9lbCxlRThjahig3BW355lbQv655b9x6uao37Io4ynMApnIMH19CAO2hCCxhM4Ble4c1JnBfn3flYtJacYuYY/sD5/AEXwo9u</latexit>

ht�1
<latexit sha1_base64="AhjNuU4TnXasVc+2YSGXjFbT5po=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FL56kgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LQ5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Db3O09cGxGrR5wm3I/oSIlQMIpW6owHGV54s0G15tbdOcgq8QpSgwLNQfWrP4xZGnGFTFJjep6boJ9RjYJJPqv0U8MTyiZ0xHuWKhpx42fzc2fkzCpDEsbalkIyV39PZDQyZhoFtjOiODbLXi7+5/VSDG/8TKgkRa7YYlGYSoIxyX8nQ6E5Qzm1hDIt7K2EjammDG1CFRuCt/zyKmlf1j237j1c1Rr3RRxlOIFTOAcPrqEBd9CEFjCYwDO8wpuTOC/Ou/OxaC05xcwx/IHz+QP9iY9d</latexit><latexit sha1_base64="AhjNuU4TnXasVc+2YSGXjFbT5po=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FL56kgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LQ5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Db3O09cGxGrR5wm3I/oSIlQMIpW6owHGV54s0G15tbdOcgq8QpSgwLNQfWrP4xZGnGFTFJjep6boJ9RjYJJPqv0U8MTyiZ0xHuWKhpx42fzc2fkzCpDEsbalkIyV39PZDQyZhoFtjOiODbLXi7+5/VSDG/8TKgkRa7YYlGYSoIxyX8nQ6E5Qzm1hDIt7K2EjammDG1CFRuCt/zyKmlf1j237j1c1Rr3RRxlOIFTOAcPrqEBd9CEFjCYwDO8wpuTOC/Ou/OxaC05xcwx/IHz+QP9iY9d</latexit><latexit sha1_base64="AhjNuU4TnXasVc+2YSGXjFbT5po=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FL56kgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LQ5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Db3O09cGxGrR5wm3I/oSIlQMIpW6owHGV54s0G15tbdOcgq8QpSgwLNQfWrP4xZGnGFTFJjep6boJ9RjYJJPqv0U8MTyiZ0xHuWKhpx42fzc2fkzCpDEsbalkIyV39PZDQyZhoFtjOiODbLXi7+5/VSDG/8TKgkRa7YYlGYSoIxyX8nQ6E5Qzm1hDIt7K2EjammDG1CFRuCt/zyKmlf1j237j1c1Rr3RRxlOIFTOAcPrqEBd9CEFjCYwDO8wpuTOC/Ou/OxaC05xcwx/IHz+QP9iY9d</latexit><latexit sha1_base64="AhjNuU4TnXasVc+2YSGXjFbT5po=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FL56kgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LQ5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Db3O09cGxGrR5wm3I/oSIlQMIpW6owHGV54s0G15tbdOcgq8QpSgwLNQfWrP4xZGnGFTFJjep6boJ9RjYJJPqv0U8MTyiZ0xHuWKhpx42fzc2fkzCpDEsbalkIyV39PZDQyZhoFtjOiODbLXi7+5/VSDG/8TKgkRa7YYlGYSoIxyX8nQ6E5Qzm1hDIt7K2EjammDG1CFRuCt/zyKmlf1j237j1c1Rr3RRxlOIFTOAcPrqEBd9CEFjCYwDO8wpuTOC/Ou/OxaC05xcwx/IHz+QP9iY9d</latexit>

xt�1
<latexit sha1_base64="OhZqaFtMjqfNssThqBsPvge68Uc=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh4LXjxJBfsBbSib7aZdutmE3YlYQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9ybUSsHnCScD+iQyVCwShaqf3Uz/DCm/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzslZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDaz4RKUuSKLRaFqSQYk9nvZCA0ZygnllCmhb2VsBHVlKFNqGRD8JZfXiWty6rnVr37WqV+l8dRhBM4hXPw4ArqcAsNaAKDMTzDK7w5ifPivDsfi9aCk88cwx84nz8WOI9t</latexit><latexit sha1_base64="OhZqaFtMjqfNssThqBsPvge68Uc=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh4LXjxJBfsBbSib7aZdutmE3YlYQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9ybUSsHnCScD+iQyVCwShaqf3Uz/DCm/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzslZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDaz4RKUuSKLRaFqSQYk9nvZCA0ZygnllCmhb2VsBHVlKFNqGRD8JZfXiWty6rnVr37WqV+l8dRhBM4hXPw4ArqcAsNaAKDMTzDK7w5ifPivDsfi9aCk88cwx84nz8WOI9t</latexit><latexit sha1_base64="OhZqaFtMjqfNssThqBsPvge68Uc=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh4LXjxJBfsBbSib7aZdutmE3YlYQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9ybUSsHnCScD+iQyVCwShaqf3Uz/DCm/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzslZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDaz4RKUuSKLRaFqSQYk9nvZCA0ZygnllCmhb2VsBHVlKFNqGRD8JZfXiWty6rnVr37WqV+l8dRhBM4hXPw4ArqcAsNaAKDMTzDK7w5ifPivDsfi9aCk88cwx84nz8WOI9t</latexit><latexit sha1_base64="OhZqaFtMjqfNssThqBsPvge68Uc=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh4LXjxJBfsBbSib7aZdutmE3YlYQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9ybUSsHnCScD+iQyVCwShaqf3Uz/DCm/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzslZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDaz4RKUuSKLRaFqSQYk9nvZCA0ZygnllCmhb2VsBHVlKFNqGRD8JZfXiWty6rnVr37WqV+l8dRhBM4hXPw4ArqcAsNaAKDMTzDK7w5ifPivDsfi9aCk88cwx84nz8WOI9t</latexit>

depends on each
@Et

@Whh
<latexit sha1_base64="sd6qA3l1FQJy+lVBLBjv89UAD6Q=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0VxVRIRdFkQwZVUsA9oQphMJ+3QyYOZG6GE/IEbf8WNC0XcunXn3zhpA2rrgYEz59x7Z+7xE8EVWNaXUVlaXlldq67XNja3tnfM3b2OilNJWZvGIpY9nygmeMTawEGwXiIZCX3Buv74svC790wqHkd3MEmYG5JhxANOCWjJM4+dQBKaOQmRwInAVx7k+Ofa9bIRHuW5Z9athjUFXiR2SeqoRMszP51BTNOQRUAFUapvWwm4WTGWCpbXnFSxhNAxGbK+phEJmXKz6T45PtLKAAex1CcCPFV/d2QkVGoS+royJDBS814h/uf1Uwgu3IxHSQosorOHglRgiHERDh5wySiIiSaESq7/iumI6IBAR1jTIdjzKy+SzmnDthr27Vm9eVPGUUUH6BCdIBudoya6Ri3URhQ9oCf0gl6NR+PZeDPeZ6UVo+zZR39gfHwDLKCcww==</latexit><latexit sha1_base64="sd6qA3l1FQJy+lVBLBjv89UAD6Q=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0VxVRIRdFkQwZVUsA9oQphMJ+3QyYOZG6GE/IEbf8WNC0XcunXn3zhpA2rrgYEz59x7Z+7xE8EVWNaXUVlaXlldq67XNja3tnfM3b2OilNJWZvGIpY9nygmeMTawEGwXiIZCX3Buv74svC790wqHkd3MEmYG5JhxANOCWjJM4+dQBKaOQmRwInAVx7k+Ofa9bIRHuW5Z9athjUFXiR2SeqoRMszP51BTNOQRUAFUapvWwm4WTGWCpbXnFSxhNAxGbK+phEJmXKz6T45PtLKAAex1CcCPFV/d2QkVGoS+royJDBS814h/uf1Uwgu3IxHSQosorOHglRgiHERDh5wySiIiSaESq7/iumI6IBAR1jTIdjzKy+SzmnDthr27Vm9eVPGUUUH6BCdIBudoya6Ri3URhQ9oCf0gl6NR+PZeDPeZ6UVo+zZR39gfHwDLKCcww==</latexit><latexit sha1_base64="sd6qA3l1FQJy+lVBLBjv89UAD6Q=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0VxVRIRdFkQwZVUsA9oQphMJ+3QyYOZG6GE/IEbf8WNC0XcunXn3zhpA2rrgYEz59x7Z+7xE8EVWNaXUVlaXlldq67XNja3tnfM3b2OilNJWZvGIpY9nygmeMTawEGwXiIZCX3Buv74svC790wqHkd3MEmYG5JhxANOCWjJM4+dQBKaOQmRwInAVx7k+Ofa9bIRHuW5Z9athjUFXiR2SeqoRMszP51BTNOQRUAFUapvWwm4WTGWCpbXnFSxhNAxGbK+phEJmXKz6T45PtLKAAex1CcCPFV/d2QkVGoS+royJDBS814h/uf1Uwgu3IxHSQosorOHglRgiHERDh5wySiIiSaESq7/iumI6IBAR1jTIdjzKy+SzmnDthr27Vm9eVPGUUUH6BCdIBudoya6Ri3URhQ9oCf0gl6NR+PZeDPeZ6UVo+zZR39gfHwDLKCcww==</latexit><latexit sha1_base64="sd6qA3l1FQJy+lVBLBjv89UAD6Q=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0VxVRIRdFkQwZVUsA9oQphMJ+3QyYOZG6GE/IEbf8WNC0XcunXn3zhpA2rrgYEz59x7Z+7xE8EVWNaXUVlaXlldq67XNja3tnfM3b2OilNJWZvGIpY9nygmeMTawEGwXiIZCX3Buv74svC790wqHkd3MEmYG5JhxANOCWjJM4+dQBKaOQmRwInAVx7k+Ofa9bIRHuW5Z9athjUFXiR2SeqoRMszP51BTNOQRUAFUapvWwm4WTGWCpbXnFSxhNAxGbK+phEJmXKz6T45PtLKAAex1CcCPFV/d2QkVGoS+royJDBS814h/uf1Uwgu3IxHSQosorOHglRgiHERDh5wySiIiSaESq7/iumI6IBAR1jTIdjzKy+SzmnDthr27Vm9eVPGUUUH6BCdIBudoya6Ri3URhQ9oCf0gl6NR+PZeDPeZ6UVo+zZR39gfHwDLKCcww==</latexit>

@hj

@hj�1
<latexit sha1_base64="aDhZlv50cATPwHQR9B5Q58FzO/E=">AAACD3icbVC7TsMwFL0pr1JeAUYWiwrEQpUgJBgrsTChItGH1EaR4zqtW+ch20GqovwBC7/CwgBCrKxs/A1Om6G0HMnS8Tn3XvseL+ZMKsv6MUorq2vrG+XNytb2zu6euX/QklEiCG2SiEei42FJOQtpUzHFaScWFAcep21vfJP77UcqJIvCBzWJqRPgQch8RrDSkmue9nyBSdqLsVAMczR0Rxmav6ajczvLXLNq1awp0DKxC1KFAg3X/O71I5IENFSEYym7thUrJ83HEk6zSi+RNMZkjAe0q2mIAyqddLpPhk600kd+JPQJFZqq8x0pDqScBJ6uDLAaykUvF//zuonyr52UhXGiaEhmD/kJRypCeTiozwQlik80wUQw/VdEhlgHpHSEFR2CvbjyMmld1GyrZt9fVut3RRxlOIJjOAMbrqAOt9CAJhB4ghd4g3fj2Xg1PozPWWnJKHoO4Q+Mr18yGpzF</latexit><latexit sha1_base64="aDhZlv50cATPwHQR9B5Q58FzO/E=">AAACD3icbVC7TsMwFL0pr1JeAUYWiwrEQpUgJBgrsTChItGH1EaR4zqtW+ch20GqovwBC7/CwgBCrKxs/A1Om6G0HMnS8Tn3XvseL+ZMKsv6MUorq2vrG+XNytb2zu6euX/QklEiCG2SiEei42FJOQtpUzHFaScWFAcep21vfJP77UcqJIvCBzWJqRPgQch8RrDSkmue9nyBSdqLsVAMczR0Rxmav6ajczvLXLNq1awp0DKxC1KFAg3X/O71I5IENFSEYym7thUrJ83HEk6zSi+RNMZkjAe0q2mIAyqddLpPhk600kd+JPQJFZqq8x0pDqScBJ6uDLAaykUvF//zuonyr52UhXGiaEhmD/kJRypCeTiozwQlik80wUQw/VdEhlgHpHSEFR2CvbjyMmld1GyrZt9fVut3RRxlOIJjOAMbrqAOt9CAJhB4ghd4g3fj2Xg1PozPWWnJKHoO4Q+Mr18yGpzF</latexit><latexit sha1_base64="aDhZlv50cATPwHQR9B5Q58FzO/E=">AAACD3icbVC7TsMwFL0pr1JeAUYWiwrEQpUgJBgrsTChItGH1EaR4zqtW+ch20GqovwBC7/CwgBCrKxs/A1Om6G0HMnS8Tn3XvseL+ZMKsv6MUorq2vrG+XNytb2zu6euX/QklEiCG2SiEei42FJOQtpUzHFaScWFAcep21vfJP77UcqJIvCBzWJqRPgQch8RrDSkmue9nyBSdqLsVAMczR0Rxmav6ajczvLXLNq1awp0DKxC1KFAg3X/O71I5IENFSEYym7thUrJ83HEk6zSi+RNMZkjAe0q2mIAyqddLpPhk600kd+JPQJFZqq8x0pDqScBJ6uDLAaykUvF//zuonyr52UhXGiaEhmD/kJRypCeTiozwQlik80wUQw/VdEhlgHpHSEFR2CvbjyMmld1GyrZt9fVut3RRxlOIJjOAMbrqAOt9CAJhB4ghd4g3fj2Xg1PozPWWnJKHoO4Q+Mr18yGpzF</latexit><latexit sha1_base64="aDhZlv50cATPwHQR9B5Q58FzO/E=">AAACD3icbVC7TsMwFL0pr1JeAUYWiwrEQpUgJBgrsTChItGH1EaR4zqtW+ch20GqovwBC7/CwgBCrKxs/A1Om6G0HMnS8Tn3XvseL+ZMKsv6MUorq2vrG+XNytb2zu6euX/QklEiCG2SiEei42FJOQtpUzHFaScWFAcep21vfJP77UcqJIvCBzWJqRPgQch8RrDSkmue9nyBSdqLsVAMczR0Rxmav6ajczvLXLNq1awp0DKxC1KFAg3X/O71I5IENFSEYym7thUrJ83HEk6zSi+RNMZkjAe0q2mIAyqddLpPhk600kd+JPQJFZqq8x0pDqScBJ6uDLAaykUvF//zuonyr52UhXGiaEhmD/kJRypCeTiozwQlik80wUQw/VdEhlgHpHSEFR2CvbjyMmld1GyrZt9fVut3RRxlOIJjOAMbrqAOt9CAJhB4ghd4g3fj2Xg1PozPWWnJKHoO4Q+Mr18yGpzF</latexit>

Recall hj = tanh(Whhhj�1 +Wxhxj)
<latexit sha1_base64="yzxhG8hNwC/fMvm9cyEeAwE/qU8=">AAACEnicbZDLSsNAFIYnXmu9RV26GSxCi1gSEXQjFNy4kgr2Am0Ik+mkmXYyCTMTaQl5Bje+ihsXirh15c63cdpmoa0/DPx85xzOnN+LGZXKsr6NpeWV1bX1wkZxc2t7Z9fc22/KKBGYNHDEItH2kCSMctJQVDHSjgVBocdIyxteT+qtByIkjfi9GsfECVGfU59ipDRyzUrgDuAV7CrEA1huuWkQZDBw08GpncETqMFIg5E7qLhmyapaU8FFY+emBHLVXfOr24twEhKuMENSdmwrVk6KhKKYkazYTSSJER6iPuloy1FIpJNOT8rgsSY96EdCP67glP6eSFEo5Tj0dGeIVCDnaxP4X62TKP/SSSmPE0U4ni3yEwZVBCf5wB4VBCs21gZhQfVfIQ6QQFjpFIs6BHv+5EXTPKvaVtW+Oy/VbvM4CuAQHIEysMEFqIEbUAcNgMEjeAav4M14Ml6Md+Nj1rpk5DMH4I+Mzx82l5v2</latexit><latexit sha1_base64="yzxhG8hNwC/fMvm9cyEeAwE/qU8=">AAACEnicbZDLSsNAFIYnXmu9RV26GSxCi1gSEXQjFNy4kgr2Am0Ik+mkmXYyCTMTaQl5Bje+ihsXirh15c63cdpmoa0/DPx85xzOnN+LGZXKsr6NpeWV1bX1wkZxc2t7Z9fc22/KKBGYNHDEItH2kCSMctJQVDHSjgVBocdIyxteT+qtByIkjfi9GsfECVGfU59ipDRyzUrgDuAV7CrEA1huuWkQZDBw08GpncETqMFIg5E7qLhmyapaU8FFY+emBHLVXfOr24twEhKuMENSdmwrVk6KhKKYkazYTSSJER6iPuloy1FIpJNOT8rgsSY96EdCP67glP6eSFEo5Tj0dGeIVCDnaxP4X62TKP/SSSmPE0U4ni3yEwZVBCf5wB4VBCs21gZhQfVfIQ6QQFjpFIs6BHv+5EXTPKvaVtW+Oy/VbvM4CuAQHIEysMEFqIEbUAcNgMEjeAav4M14Ml6Md+Nj1rpk5DMH4I+Mzx82l5v2</latexit><latexit sha1_base64="yzxhG8hNwC/fMvm9cyEeAwE/qU8=">AAACEnicbZDLSsNAFIYnXmu9RV26GSxCi1gSEXQjFNy4kgr2Am0Ik+mkmXYyCTMTaQl5Bje+ihsXirh15c63cdpmoa0/DPx85xzOnN+LGZXKsr6NpeWV1bX1wkZxc2t7Z9fc22/KKBGYNHDEItH2kCSMctJQVDHSjgVBocdIyxteT+qtByIkjfi9GsfECVGfU59ipDRyzUrgDuAV7CrEA1huuWkQZDBw08GpncETqMFIg5E7qLhmyapaU8FFY+emBHLVXfOr24twEhKuMENSdmwrVk6KhKKYkazYTSSJER6iPuloy1FIpJNOT8rgsSY96EdCP67glP6eSFEo5Tj0dGeIVCDnaxP4X62TKP/SSSmPE0U4ni3yEwZVBCf5wB4VBCs21gZhQfVfIQ6QQFjpFIs6BHv+5EXTPKvaVtW+Oy/VbvM4CuAQHIEysMEFqIEbUAcNgMEjeAav4M14Ml6Md+Nj1rpk5DMH4I+Mzx82l5v2</latexit><latexit sha1_base64="yzxhG8hNwC/fMvm9cyEeAwE/qU8=">AAACEnicbZDLSsNAFIYnXmu9RV26GSxCi1gSEXQjFNy4kgr2Am0Ik+mkmXYyCTMTaQl5Bje+ihsXirh15c63cdpmoa0/DPx85xzOnN+LGZXKsr6NpeWV1bX1wkZxc2t7Z9fc22/KKBGYNHDEItH2kCSMctJQVDHSjgVBocdIyxteT+qtByIkjfi9GsfECVGfU59ipDRyzUrgDuAV7CrEA1huuWkQZDBw08GpncETqMFIg5E7qLhmyapaU8FFY+emBHLVXfOr24twEhKuMENSdmwrVk6KhKKYkazYTSSJER6iPuloy1FIpJNOT8rgsSY96EdCP67glP6eSFEo5Tj0dGeIVCDnaxP4X62TKP/SSSmPE0U4ni3yEwZVBCf5wB4VBCs21gZhQfVfIQ6QQFjpFIs6BHv+5EXTPKvaVtW+Oy/VbvM4CuAQHIEysMEFqIEbUAcNgMEjeAav4M14Ml6Md+Nj1rpk5DMH4I+Mzx82l5v2</latexit>

So each 

@hj

@hj�1
<latexit sha1_base64="aDhZlv50cATPwHQR9B5Q58FzO/E=">AAACD3icbVC7TsMwFL0pr1JeAUYWiwrEQpUgJBgrsTChItGH1EaR4zqtW+ch20GqovwBC7/CwgBCrKxs/A1Om6G0HMnS8Tn3XvseL+ZMKsv6MUorq2vrG+XNytb2zu6euX/QklEiCG2SiEei42FJOQtpUzHFaScWFAcep21vfJP77UcqJIvCBzWJqRPgQch8RrDSkmue9nyBSdqLsVAMczR0Rxmav6ajczvLXLNq1awp0DKxC1KFAg3X/O71I5IENFSEYym7thUrJ83HEk6zSi+RNMZkjAe0q2mIAyqddLpPhk600kd+JPQJFZqq8x0pDqScBJ6uDLAaykUvF//zuonyr52UhXGiaEhmD/kJRypCeTiozwQlik80wUQw/VdEhlgHpHSEFR2CvbjyMmld1GyrZt9fVut3RRxlOIJjOAMbrqAOt9CAJhB4ghd4g3fj2Xg1PozPWWnJKHoO4Q+Mr18yGpzF</latexit><latexit sha1_base64="aDhZlv50cATPwHQR9B5Q58FzO/E=">AAACD3icbVC7TsMwFL0pr1JeAUYWiwrEQpUgJBgrsTChItGH1EaR4zqtW+ch20GqovwBC7/CwgBCrKxs/A1Om6G0HMnS8Tn3XvseL+ZMKsv6MUorq2vrG+XNytb2zu6euX/QklEiCG2SiEei42FJOQtpUzHFaScWFAcep21vfJP77UcqJIvCBzWJqRPgQch8RrDSkmue9nyBSdqLsVAMczR0Rxmav6ajczvLXLNq1awp0DKxC1KFAg3X/O71I5IENFSEYym7thUrJ83HEk6zSi+RNMZkjAe0q2mIAyqddLpPhk600kd+JPQJFZqq8x0pDqScBJ6uDLAaykUvF//zuonyr52UhXGiaEhmD/kJRypCeTiozwQlik80wUQw/VdEhlgHpHSEFR2CvbjyMmld1GyrZt9fVut3RRxlOIJjOAMbrqAOt9CAJhB4ghd4g3fj2Xg1PozPWWnJKHoO4Q+Mr18yGpzF</latexit><latexit sha1_base64="aDhZlv50cATPwHQR9B5Q58FzO/E=">AAACD3icbVC7TsMwFL0pr1JeAUYWiwrEQpUgJBgrsTChItGH1EaR4zqtW+ch20GqovwBC7/CwgBCrKxs/A1Om6G0HMnS8Tn3XvseL+ZMKsv6MUorq2vrG+XNytb2zu6euX/QklEiCG2SiEei42FJOQtpUzHFaScWFAcep21vfJP77UcqJIvCBzWJqRPgQch8RrDSkmue9nyBSdqLsVAMczR0Rxmav6ajczvLXLNq1awp0DKxC1KFAg3X/O71I5IENFSEYym7thUrJ83HEk6zSi+RNMZkjAe0q2mIAyqddLpPhk600kd+JPQJFZqq8x0pDqScBJ6uDLAaykUvF//zuonyr52UhXGiaEhmD/kJRypCeTiozwQlik80wUQw/VdEhlgHpHSEFR2CvbjyMmld1GyrZt9fVut3RRxlOIJjOAMbrqAOt9CAJhB4ghd4g3fj2Xg1PozPWWnJKHoO4Q+Mr18yGpzF</latexit><latexit sha1_base64="aDhZlv50cATPwHQR9B5Q58FzO/E=">AAACD3icbVC7TsMwFL0pr1JeAUYWiwrEQpUgJBgrsTChItGH1EaR4zqtW+ch20GqovwBC7/CwgBCrKxs/A1Om6G0HMnS8Tn3XvseL+ZMKsv6MUorq2vrG+XNytb2zu6euX/QklEiCG2SiEei42FJOQtpUzHFaScWFAcep21vfJP77UcqJIvCBzWJqRPgQch8RrDSkmue9nyBSdqLsVAMczR0Rxmav6ajczvLXLNq1awp0DKxC1KFAg3X/O71I5IENFSEYym7thUrJ83HEk6zSi+RNMZkjAe0q2mIAyqddLpPhk600kd+JPQJFZqq8x0pDqScBJ6uDLAaykUvF//zuonyr52UhXGiaEhmD/kJRypCeTiozwQlik80wUQw/VdEhlgHpHSEFR2CvbjyMmld1GyrZt9fVut3RRxlOIJjOAMbrqAOt9CAJhB4ghd4g3fj2Xg1PozPWWnJKHoO4Q+Mr18yGpzF</latexit>

introduces a tanh0<latexit sha1_base64="ff7SYGEhdcG25JckUh4nLVEY3Fs=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gTctmu2mXbjZhd6KU0P/hxYMiXv0v3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjpolTzXiDxTLW7YAaLoXiDRQoeTvRnEaB5K1gfDPzW49cGxGrB5wk3I/oUIlQMIpW6nWRqlEv6yZaRHzaL1fcqjsHWSVeTiqQo94vf3UHMUsjrpBJakzHcxP0M6pRMMmnpW5qeELZmA55x1JFI278bH71lJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif95nRTDaz8TKkmRK7ZYFKaSYExmEZCB0JyhnFhCmRb2VsJGVFOGNqiSDcFbfnmVNC+qnlv17i8rtbs8jiKcwCmcgwdXUINbqEMDGGh4hld4c56cF+fd+Vi0Fpx85hj+wPn8ARJEkug=</latexit><latexit sha1_base64="ff7SYGEhdcG25JckUh4nLVEY3Fs=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gTctmu2mXbjZhd6KU0P/hxYMiXv0v3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjpolTzXiDxTLW7YAaLoXiDRQoeTvRnEaB5K1gfDPzW49cGxGrB5wk3I/oUIlQMIpW6nWRqlEv6yZaRHzaL1fcqjsHWSVeTiqQo94vf3UHMUsjrpBJakzHcxP0M6pRMMmnpW5qeELZmA55x1JFI278bH71lJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif95nRTDaz8TKkmRK7ZYFKaSYExmEZCB0JyhnFhCmRb2VsJGVFOGNqiSDcFbfnmVNC+qnlv17i8rtbs8jiKcwCmcgwdXUINbqEMDGGh4hld4c56cF+fd+Vi0Fpx85hj+wPn8ARJEkug=</latexit><latexit sha1_base64="ff7SYGEhdcG25JckUh4nLVEY3Fs=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gTctmu2mXbjZhd6KU0P/hxYMiXv0v3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjpolTzXiDxTLW7YAaLoXiDRQoeTvRnEaB5K1gfDPzW49cGxGrB5wk3I/oUIlQMIpW6nWRqlEv6yZaRHzaL1fcqjsHWSVeTiqQo94vf3UHMUsjrpBJakzHcxP0M6pRMMmnpW5qeELZmA55x1JFI278bH71lJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif95nRTDaz8TKkmRK7ZYFKaSYExmEZCB0JyhnFhCmRb2VsJGVFOGNqiSDcFbfnmVNC+qnlv17i8rtbs8jiKcwCmcgwdXUINbqEMDGGh4hld4c56cF+fd+Vi0Fpx85hj+wPn8ARJEkug=</latexit><latexit sha1_base64="ff7SYGEhdcG25JckUh4nLVEY3Fs=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gTctmu2mXbjZhd6KU0P/hxYMiXv0v3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjpolTzXiDxTLW7YAaLoXiDRQoeTvRnEaB5K1gfDPzW49cGxGrB5wk3I/oUIlQMIpW6nWRqlEv6yZaRHzaL1fcqjsHWSVeTiqQo94vf3UHMUsjrpBJakzHcxP0M6pRMMmnpW5qeELZmA55x1JFI278bH71lJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif95nRTDaz8TKkmRK7ZYFKaSYExmEZCB0JyhnFhCmRb2VsJGVFOGNqiSDcFbfnmVNC+qnlv17i8rtbs8jiKcwCmcgwdXUINbqEMDGGh4hld4c56cF+fd+Vi0Fpx85hj+wPn8ARJEkug=</latexit>

3. Vanishing gradients



Back to vanishing gradients
Derivatives of common activation functions

• sigmoid and tanh have deriv-
atives << 1 near saturation


• At each step magnitude of 
gradients tends to decrease


• After enough steps gradients 
are too small


• (ReLU RNNs often have the 
opposite problem - exploding 
gradients)

3. Vanishing gradients



Agenda

1. Why recurrent neural networks (RNNs)?


2. RNNs


3. Problem with RNNs: vanishing gradients


4. Dealing with vanishing gradients



Intro to LSTMs
Recall vanilla RNNs

4. LSTMs



Intro to LSTMs
Idea: use a compute_next_h that preserves gradients

For more info, see http://colah.github.io/posts/2015-08-Understanding-LSTMs/

4. LSTMs

http://colah.github.io/posts/2015-08-Understanding-LSTMs/


Visualization of vanilla RNNs
4. LSTMs

From http://colah.github.io/posts/2015-08-Understanding-LSTMs/

http://colah.github.io/posts/2015-08-Understanding-LSTMs/


Building up to LSTMs
4. LSTMs

From http://colah.github.io/posts/2015-08-Understanding-LSTMs/

Cell State

http://colah.github.io/posts/2015-08-Understanding-LSTMs/


Building up to LSTMs
4. LSTMs

From http://colah.github.io/posts/2015-08-Understanding-LSTMs/

Forget gate

http://colah.github.io/posts/2015-08-Understanding-LSTMs/


Building up to LSTMs
4. LSTMs

From http://colah.github.io/posts/2015-08-Understanding-LSTMs/

Proposed state update

http://colah.github.io/posts/2015-08-Understanding-LSTMs/


Building up to LSTMs
4. LSTMs

From http://colah.github.io/posts/2015-08-Understanding-LSTMs/

Update the state

http://colah.github.io/posts/2015-08-Understanding-LSTMs/


Building up to LSTMs
4. LSTMs

From http://colah.github.io/posts/2015-08-Understanding-LSTMs/

Decide what to output

http://colah.github.io/posts/2015-08-Understanding-LSTMs/


How well do LSTMs work?

Music modeling

4. LSTMs

Speech signal modeling

Empirical Evaluation of Gated Recurrent Neural Networks on Sequence Modeling (Chung et al.)



What about GRUs, etc?

LSTM: A Search Space Odyssey  
Greff, et al. 

An Empirical Exploration of Recurrent 
Neural Network Architectures  

(Jozefowicz, Zaremba, Sutskever)

• 9 LSTM variants (including GRU)


• 3 datasets


• Conclusion: Hard to beat regular 
LSTM 

• 10,000 architectures


• 3 datasets


• Conclusion: GRUs > LSTMs. Some 
architectures better than GRU (but 
only slightly)

4. LSTMs



What about GRUs, etc?

My advice

• LSTMs work well for most tasks


• May also try GRUs if LSTMs are 
not performing well


• Not usually worth considering 
other LSTM variants

4. LSTMs



Other ways of dealing with vanishing/exploding 
gradients

• Identity initialization & ReLU


• Gradient clipping


• Skip connections


• Leaky connections


• Attention


• Explicit memory networks  
(e.g., Neural Turing Machines)

4. LSTMs



Conclusion

• Encoder / decoder architectures can model 
arbitrary (one-to-many, many-to-one, and 
many-to-many) sequence problems


• Combined with LSTMs, great default option 
for tasks with sequential data



Where to learn more?

• Andrej Karpathy’s blog post on RNNs:  
http://karpathy.github.io/2015/05/21/rnn-effectiveness/


• Chris Olah’s blogpost on LSTMs: 
http://colah.github.io/posts/2015-08-Understanding-LSTMs/

http://karpathy.github.io/2015/05/21/rnn-effectiveness/
http://colah.github.io/posts/2015-08-Understanding-LSTMs/

