
Juan Carrasquilla, ETH Zürich 

Interplay between neural and tensor networks: a workshop on recent developments 

 Entropy of randomized measurements 
and compression via neural networks



Zahra Farahmand Nicola Togni



Ferromagnetic transition 3

Input layer
Hidden layer

Output layer

A

1.0 1.5 2.0 2.5 3.0 3.5

T

0.0

0.2

0.4

0.6

0.8

1.0

M

20K samples
below Tc

20K samples
above Tc

B

1.0 1.5 2.0 2.5 3.0 3.5

T

0.0

0.2

0.4

0.6

0.8

1.0

O
ut

pu
tl

ay
er

L = 30

C

T < Tc
T > Tc

1.0 1.5 2.0 2.5 3.0 3.5

T

0.0

0.2

0.4

0.6

0.8

1.0

A
cc

ur
ac

y

D

L =10
L =20
L =30
L =40

FIG. 1: Machine learning the Ising model. (A) The numerically trained fully connected neural

network learns representations of the low- and high-temperature phases of the Ising model. (B)

The magnetization M (dahsed blue line) as a function of temperature T for the ferromagnetic

Ising model on the square lattice. The training and test sets include 1000 states drawn from the

partition function of the Ising model at 40 di↵erent temperatures. (C) The average of the output

layer neurons over the test sets as a function of temperature. (D) The average accuracy of test

sets as a function of temperature. The vertical orange lines signal the critical temperature of the

Ising model Tc = 2/ ln
�
1 +

p
2
�
.

system size is increased, as inferred from Figure 5(D), so that this training/testing paradigm

is capable of narrowing in on the true thermodynamic value of Tc in a way analogous to the

direct measurement of the magnetization order parameter in a conventional Monte Carlo

simulation. In fact, due to the simplicity of the underlying order parameter (a bulk polar-

ization of Ising spins below Tc), one can understand the training of the network through a
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Classical Ising model
Uncompressed 

https://www.bdhammel.com/ising-model/

349 KB 345 KB



Classical Ising model
Compressed (ZIP)

https://www.bdhammel.com/ising-model/

68 KB 278 KB

Yu-Hsueh Chen, Tarun Grover https://arxiv.org/abs/2502.18898 

https://arxiv.org/search/quant-ph?searchtype=author&query=Chen,+Y
https://arxiv.org/search/quant-ph?searchtype=author&query=Grover,+T
https://arxiv.org/abs/2502.18898






Compression detects entropy
Shannon’s source coding theorem

• A source of symbols (e.g. spin configurations) that looks random but has hidden 
statistical structure can be compressed down to its entropy, but not below it. 


• Shannon’s source coding theorem is basically the statement that entropy is the 
ultimate compression limit. 


• Entropy of the distribution of outcomes knows about the structure of the data. 


• 


• C is any encoding of symbol X, H is the entropy of the distribution producing X. 


• |C(X)| is the size/length of the the encoding of X.  

𝔼 [ |C(X) |] ≥ H(X)



Are these observations useful for 
quantum systems? 



QUANTUM STATES, 
MEASUREMENTS, AND 

PROBABILITY DISTRIBUTIONS



HOW IS A QUANTUM STATE TRADITIONALLY DESCRIBED?

➤ A density matrix describes the statistical state of a system in quantum mechanics. 
Everything we can possibly know about a quantum system is encoded in the 
density matrix. 

➤  A quantum state is a positive semidefinite, Hermitian operator of trace 1 acting on 
the state space. 

➤ The family of quantum states forms a convex set. For one qubit: Bloch sphere. 
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⇢
<latexit sha1_base64="yXjtFj01ayGEtbxyWlOC8kSd3gg=">AAAB63icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZwdZCG8pkOmmGziXMTIQS+gpuXCji1hdy59s4abPQ1h8GPv5zDnPOH6WcGev7315lbX1jc6u6XdvZ3ds/qB8edY3KNKEdorjSvQgbypmkHcssp71UUywiTh+jyW1Rf3yi2jAlH+w0paHAY8liRrAtrIFO1LDe8Jv+XGgVghIaUKo9rH8NRopkgkpLODamH/ipDXOsLSOczmqDzNAUkwke075DiQU1YT7fdYbOnDNCsdLuSYvm7u+JHAtjpiJynQLbxCzXCvO/Wj+z8XWYM5lmlkqy+CjOOLIKFYejEdOUWD51gIlmbldEEqwxsS6emgshWD55FboXzcDx/WWjdVPGUYUTOIVzCOAKWnAHbegAgQSe4RXePOG9eO/ex6K14pUzx/BH3ucPH66ORw==</latexit><latexit sha1_base64="yXjtFj01ayGEtbxyWlOC8kSd3gg=">AAAB63icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZwdZCG8pkOmmGziXMTIQS+gpuXCji1hdy59s4abPQ1h8GPv5zDnPOH6WcGev7315lbX1jc6u6XdvZ3ds/qB8edY3KNKEdorjSvQgbypmkHcssp71UUywiTh+jyW1Rf3yi2jAlH+w0paHAY8liRrAtrIFO1LDe8Jv+XGgVghIaUKo9rH8NRopkgkpLODamH/ipDXOsLSOczmqDzNAUkwke075DiQU1YT7fdYbOnDNCsdLuSYvm7u+JHAtjpiJynQLbxCzXCvO/Wj+z8XWYM5lmlkqy+CjOOLIKFYejEdOUWD51gIlmbldEEqwxsS6emgshWD55FboXzcDx/WWjdVPGUYUTOIVzCOAKWnAHbegAgQSe4RXePOG9eO/ex6K14pUzx/BH3ucPH66ORw==</latexit><latexit sha1_base64="yXjtFj01ayGEtbxyWlOC8kSd3gg=">AAAB63icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZwdZCG8pkOmmGziXMTIQS+gpuXCji1hdy59s4abPQ1h8GPv5zDnPOH6WcGev7315lbX1jc6u6XdvZ3ds/qB8edY3KNKEdorjSvQgbypmkHcssp71UUywiTh+jyW1Rf3yi2jAlH+w0paHAY8liRrAtrIFO1LDe8Jv+XGgVghIaUKo9rH8NRopkgkpLODamH/ipDXOsLSOczmqDzNAUkwke075DiQU1YT7fdYbOnDNCsdLuSYvm7u+JHAtjpiJynQLbxCzXCvO/Wj+z8XWYM5lmlkqy+CjOOLIKFYejEdOUWD51gIlmbldEEqwxsS6emgshWD55FboXzcDx/WWjdVPGUYUTOIVzCOAKWnAHbegAgQSe4RXePOG9eO/ex6K14pUzx/BH3ucPH66ORw==</latexit><latexit sha1_base64="yXjtFj01ayGEtbxyWlOC8kSd3gg=">AAAB63icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZwdZCG8pkOmmGziXMTIQS+gpuXCji1hdy59s4abPQ1h8GPv5zDnPOH6WcGev7315lbX1jc6u6XdvZ3ds/qB8edY3KNKEdorjSvQgbypmkHcssp71UUywiTh+jyW1Rf3yi2jAlH+w0paHAY8liRrAtrIFO1LDe8Jv+XGgVghIaUKo9rH8NRopkgkpLODamH/ipDXOsLSOczmqDzNAUkwke075DiQU1YT7fdYbOnDNCsdLuSYvm7u+JHAtjpiJynQLbxCzXCvO/Wj+z8XWYM5lmlkqy+CjOOLIKFYejEdOUWD51gIlmbldEEqwxsS6emgshWD55FboXzcDx/WWjdVPGUYUTOIVzCOAKWnAHbegAgQSe4RXePOG9eO/ex6K14pUzx/BH3ucPH66ORw==</latexit>

⇢
<latexit sha1_base64="cshFBL47E9e0vBLdZTKkb1EqN2A=">AAAB+nicbVBNS8NAEJ34WeNXqkcvi0XwVBIR9Fj04rGC/YC2lM120y7d7IbdjVJif4oXD4p49Zd489+4aQNq64OBx3szzMwLE8608f0vZ2V1bX1js7Tlbu/s7u175YOmlqkitEEkl6odYk05E7RhmOG0nSiK45DTVji+zv3WPVWaSXFnJgntxXgoWMQINlbqe+WuGkkX/cDtexW/6s+AlklQkAoUqPe9z+5AkjSmwhCOte4EfmJ6GVaGEU6nbjfVNMFkjIe0Y6nAMdW9bHb6FJ1YZYAiqWwJg2bq74kMx1pP4tB2xtiM9KKXi/95ndREl72MiSQ1VJD5oijlyEiU54AGTFFi+MQSTBSztyIywgoTY9PKQwgWX14mzbNq4FeD2/NK7aqIowRHcAynEMAF1OAG6tAAAg/wBC/w6jw6z86b8z5vXXGKmUP4A+fjG8pCkG4=</latexit><latexit sha1_base64="cshFBL47E9e0vBLdZTKkb1EqN2A=">AAAB+nicbVBNS8NAEJ34WeNXqkcvi0XwVBIR9Fj04rGC/YC2lM120y7d7IbdjVJif4oXD4p49Zd489+4aQNq64OBx3szzMwLE8608f0vZ2V1bX1js7Tlbu/s7u175YOmlqkitEEkl6odYk05E7RhmOG0nSiK45DTVji+zv3WPVWaSXFnJgntxXgoWMQINlbqe+WuGkkX/cDtexW/6s+AlklQkAoUqPe9z+5AkjSmwhCOte4EfmJ6GVaGEU6nbjfVNMFkjIe0Y6nAMdW9bHb6FJ1YZYAiqWwJg2bq74kMx1pP4tB2xtiM9KKXi/95ndREl72MiSQ1VJD5oijlyEiU54AGTFFi+MQSTBSztyIywgoTY9PKQwgWX14mzbNq4FeD2/NK7aqIowRHcAynEMAF1OAG6tAAAg/wBC/w6jw6z86b8z5vXXGKmUP4A+fjG8pCkG4=</latexit><latexit sha1_base64="cshFBL47E9e0vBLdZTKkb1EqN2A=">AAAB+nicbVBNS8NAEJ34WeNXqkcvi0XwVBIR9Fj04rGC/YC2lM120y7d7IbdjVJif4oXD4p49Zd489+4aQNq64OBx3szzMwLE8608f0vZ2V1bX1js7Tlbu/s7u175YOmlqkitEEkl6odYk05E7RhmOG0nSiK45DTVji+zv3WPVWaSXFnJgntxXgoWMQINlbqe+WuGkkX/cDtexW/6s+AlklQkAoUqPe9z+5AkjSmwhCOte4EfmJ6GVaGEU6nbjfVNMFkjIe0Y6nAMdW9bHb6FJ1YZYAiqWwJg2bq74kMx1pP4tB2xtiM9KKXi/95ndREl72MiSQ1VJD5oijlyEiU54AGTFFi+MQSTBSztyIywgoTY9PKQwgWX14mzbNq4FeD2/NK7aqIowRHcAynEMAF1OAG6tAAAg/wBC/w6jw6z86b8z5vXXGKmUP4A+fjG8pCkG4=</latexit><latexit sha1_base64="cshFBL47E9e0vBLdZTKkb1EqN2A=">AAAB+nicbVBNS8NAEJ34WeNXqkcvi0XwVBIR9Fj04rGC/YC2lM120y7d7IbdjVJif4oXD4p49Zd489+4aQNq64OBx3szzMwLE8608f0vZ2V1bX1js7Tlbu/s7u175YOmlqkitEEkl6odYk05E7RhmOG0nSiK45DTVji+zv3WPVWaSXFnJgntxXgoWMQINlbqe+WuGkkX/cDtexW/6s+AlklQkAoUqPe9z+5AkjSmwhCOte4EfmJ6GVaGEU6nbjfVNMFkjIe0Y6nAMdW9bHb6FJ1YZYAiqWwJg2bq74kMx1pP4tB2xtiM9KKXi/95ndREl72MiSQ1VJD5oijlyEiU54AGTFFi+MQSTBSztyIywgoTY9PKQwgWX14mzbNq4FeD2/NK7aqIowRHcAynEMAF1OAG6tAAAg/wBC/w6jw6z86b8z5vXXGKmUP4A+fjG8pCkG4=</latexit>



HOW TO REPRESENT A 
QUANTUM STATE WITH 
ONLY PROBABILITY?



➤ POVM elements

➤ Positive semidefinite operators

➤ M describe the experimental measurements 


➤ Born Rule      quantum theory      experimentP(a) = Tr [ρ M(a)]

MEASUREMENTS: POSITIVE OPERATOR-VALUED MEASURE (POVM)

INFORMATIONALLY COMPLETE MEASUREMENTS
• The measurement statistics   contains all 

of the information about the state.


• Relation between  and distribution                                                                                               
 can be inverted


P(a)

ρ
P(a)

M = {M (a) | a 2 {1, ...,m}}
<latexit sha1_base64="zlNepyu/CDMTOS9ged1uapjan+Q="></latexit><latexit sha1_base64="zlNepyu/CDMTOS9ged1uapjan+Q="></latexit><latexit sha1_base64="zlNepyu/CDMTOS9ged1uapjan+Q="></latexit><latexit sha1_base64="zlNepyu/CDMTOS9ged1uapjan+Q="></latexit> X

i

M (a) = 1
<latexit sha1_base64="QzqhRDXjmRTSq4SxjMFZ/R4SVcs=">AAACF3icbVDLSsNAFJ3UV62vqEtdDBahbkoigroQim7cCBWMLTS1zEwm7dDJg5mJUEI2foZf4Fa/wJW4dekH+B9O2ixs64ELh3Pu5d57cMyZVJb1bZQWFpeWV8qrlbX1jc0tc3vnXkaJINQhEY9EGyNJOQupo5jitB0LigLMaQsPr3K/9UiFZFF4p0Yx7QaoHzKfEaS01DP3K65Mgh6DNw9pDR1l8AK6AVIDjFM765lVq26NAeeJXZAqKNDsmT+uF5EkoKEiHEnZsa1YdVMkFCOcZhU3kTRGZIj6tKNpiAIqu+n4iwweasWDfiR0hQqO1b8TKQqkHAVYd+YXylkvF//zOonyz7opC+NE0ZBMFvkJhyqCeSTQY4ISxUeaICKYvhWSARKIKB3c1BaMI+5lUOdiz6YwT5zj+nndvj2pNi6LgMpgDxyAGrDBKWiAa9AEDiDgCbyAV/BmPBvvxofxOWktGcXMLpiC8fULuiWfAQ==</latexit><latexit sha1_base64="QzqhRDXjmRTSq4SxjMFZ/R4SVcs=">AAACF3icbVDLSsNAFJ3UV62vqEtdDBahbkoigroQim7cCBWMLTS1zEwm7dDJg5mJUEI2foZf4Fa/wJW4dekH+B9O2ixs64ELh3Pu5d57cMyZVJb1bZQWFpeWV8qrlbX1jc0tc3vnXkaJINQhEY9EGyNJOQupo5jitB0LigLMaQsPr3K/9UiFZFF4p0Yx7QaoHzKfEaS01DP3K65Mgh6DNw9pDR1l8AK6AVIDjFM765lVq26NAeeJXZAqKNDsmT+uF5EkoKEiHEnZsa1YdVMkFCOcZhU3kTRGZIj6tKNpiAIqu+n4iwweasWDfiR0hQqO1b8TKQqkHAVYd+YXylkvF//zOonyz7opC+NE0ZBMFvkJhyqCeSTQY4ISxUeaICKYvhWSARKIKB3c1BaMI+5lUOdiz6YwT5zj+nndvj2pNi6LgMpgDxyAGrDBKWiAa9AEDiDgCbyAV/BmPBvvxofxOWktGcXMLpiC8fULuiWfAQ==</latexit><latexit sha1_base64="QzqhRDXjmRTSq4SxjMFZ/R4SVcs=">AAACF3icbVDLSsNAFJ3UV62vqEtdDBahbkoigroQim7cCBWMLTS1zEwm7dDJg5mJUEI2foZf4Fa/wJW4dekH+B9O2ixs64ELh3Pu5d57cMyZVJb1bZQWFpeWV8qrlbX1jc0tc3vnXkaJINQhEY9EGyNJOQupo5jitB0LigLMaQsPr3K/9UiFZFF4p0Yx7QaoHzKfEaS01DP3K65Mgh6DNw9pDR1l8AK6AVIDjFM765lVq26NAeeJXZAqKNDsmT+uF5EkoKEiHEnZsa1YdVMkFCOcZhU3kTRGZIj6tKNpiAIqu+n4iwweasWDfiR0hQqO1b8TKQqkHAVYd+YXylkvF//zOonyz7opC+NE0ZBMFvkJhyqCeSTQY4ISxUeaICKYvhWSARKIKB3c1BaMI+5lUOdiz6YwT5zj+nndvj2pNi6LgMpgDxyAGrDBKWiAa9AEDiDgCbyAV/BmPBvvxofxOWktGcXMLpiC8fULuiWfAQ==</latexit><latexit sha1_base64="QzqhRDXjmRTSq4SxjMFZ/R4SVcs=">AAACF3icbVDLSsNAFJ3UV62vqEtdDBahbkoigroQim7cCBWMLTS1zEwm7dDJg5mJUEI2foZf4Fa/wJW4dekH+B9O2ixs64ELh3Pu5d57cMyZVJb1bZQWFpeWV8qrlbX1jc0tc3vnXkaJINQhEY9EGyNJOQupo5jitB0LigLMaQsPr3K/9UiFZFF4p0Yx7QaoHzKfEaS01DP3K65Mgh6DNw9pDR1l8AK6AVIDjFM765lVq26NAeeJXZAqKNDsmT+uF5EkoKEiHEnZsa1YdVMkFCOcZhU3kTRGZIj6tKNpiAIqu+n4iwweasWDfiR0hQqO1b8TKQqkHAVYd+YXylkvF//zOonyz7opC+NE0ZBMFvkJhyqCeSTQY4ISxUeaICKYvhWSARKIKB3c1BaMI+5lUOdiz6YwT5zj+nndvj2pNi6LgMpgDxyAGrDBKWiAa9AEDiDgCbyAV/BmPBvvxofxOWktGcXMLpiC8fULuiWfAQ==</latexit>

⇢
<latexit sha1_base64="cshFBL47E9e0vBLdZTKkb1EqN2A=">AAAB+nicbVBNS8NAEJ34WeNXqkcvi0XwVBIR9Fj04rGC/YC2lM120y7d7IbdjVJif4oXD4p49Zd489+4aQNq64OBx3szzMwLE8608f0vZ2V1bX1js7Tlbu/s7u175YOmlqkitEEkl6odYk05E7RhmOG0nSiK45DTVji+zv3WPVWaSXFnJgntxXgoWMQINlbqe+WuGkkX/cDtexW/6s+AlklQkAoUqPe9z+5AkjSmwhCOte4EfmJ6GVaGEU6nbjfVNMFkjIe0Y6nAMdW9bHb6FJ1YZYAiqWwJg2bq74kMx1pP4tB2xtiM9KKXi/95ndREl72MiSQ1VJD5oijlyEiU54AGTFFi+MQSTBSztyIywgoTY9PKQwgWX14mzbNq4FeD2/NK7aqIowRHcAynEMAF1OAG6tAAAg/wBC/w6jw6z86b8z5vXXGKmUP4A+fjG8pCkG4=</latexit><latexit sha1_base64="cshFBL47E9e0vBLdZTKkb1EqN2A=">AAAB+nicbVBNS8NAEJ34WeNXqkcvi0XwVBIR9Fj04rGC/YC2lM120y7d7IbdjVJif4oXD4p49Zd489+4aQNq64OBx3szzMwLE8608f0vZ2V1bX1js7Tlbu/s7u175YOmlqkitEEkl6odYk05E7RhmOG0nSiK45DTVji+zv3WPVWaSXFnJgntxXgoWMQINlbqe+WuGkkX/cDtexW/6s+AlklQkAoUqPe9z+5AkjSmwhCOte4EfmJ6GVaGEU6nbjfVNMFkjIe0Y6nAMdW9bHb6FJ1YZYAiqWwJg2bq74kMx1pP4tB2xtiM9KKXi/95ndREl72MiSQ1VJD5oijlyEiU54AGTFFi+MQSTBSztyIywgoTY9PKQwgWX14mzbNq4FeD2/NK7aqIowRHcAynEMAF1OAG6tAAAg/wBC/w6jw6z86b8z5vXXGKmUP4A+fjG8pCkG4=</latexit><latexit sha1_base64="cshFBL47E9e0vBLdZTKkb1EqN2A=">AAAB+nicbVBNS8NAEJ34WeNXqkcvi0XwVBIR9Fj04rGC/YC2lM120y7d7IbdjVJif4oXD4p49Zd489+4aQNq64OBx3szzMwLE8608f0vZ2V1bX1js7Tlbu/s7u175YOmlqkitEEkl6odYk05E7RhmOG0nSiK45DTVji+zv3WPVWaSXFnJgntxXgoWMQINlbqe+WuGkkX/cDtexW/6s+AlklQkAoUqPe9z+5AkjSmwhCOte4EfmJ6GVaGEU6nbjfVNMFkjIe0Y6nAMdW9bHb6FJ1YZYAiqWwJg2bq74kMx1pP4tB2xtiM9KKXi/95ndREl72MiSQ1VJD5oijlyEiU54AGTFFi+MQSTBSztyIywgoTY9PKQwgWX14mzbNq4FeD2/NK7aqIowRHcAynEMAF1OAG6tAAAg/wBC/w6jw6z86b8z5vXXGKmUP4A+fjG8pCkG4=</latexit><latexit sha1_base64="cshFBL47E9e0vBLdZTKkb1EqN2A=">AAAB+nicbVBNS8NAEJ34WeNXqkcvi0XwVBIR9Fj04rGC/YC2lM120y7d7IbdjVJif4oXD4p49Zd489+4aQNq64OBx3szzMwLE8608f0vZ2V1bX1js7Tlbu/s7u175YOmlqkitEEkl6odYk05E7RhmOG0nSiK45DTVji+zv3WPVWaSXFnJgntxXgoWMQINlbqe+WuGkkX/cDtexW/6s+AlklQkAoUqPe9z+5AkjSmwhCOte4EfmJ6GVaGEU6nbjfVNMFkjIe0Y6nAMdW9bHb6FJ1YZYAiqWwJg2bq74kMx1pP4tB2xtiM9KKXi/95ndREl72MiSQ1VJD5oijlyEiU54AGTFFi+MQSTBSztyIywgoTY9PKQwgWX14mzbNq4FeD2/NK7aqIowRHcAynEMAF1OAG6tAAAg/wBC/w6jw6z86b8z5vXXGKmUP4A+fjG8pCkG4=</latexit>

M =
�
M (a1) ⌦M (a2) ⌦ . . .M (aN )

 
a1,...aN

<latexit sha1_base64="oWJNQamk8PWxAx0koTVfX1AVjBU="></latexit><latexit sha1_base64="oWJNQamk8PWxAx0koTVfX1AVjBU="></latexit><latexit sha1_base64="oWJNQamk8PWxAx0koTVfX1AVjBU="></latexit><latexit sha1_base64="oWJNQamk8PWxAx0koTVfX1AVjBU="></latexit>

3

=<latexit sha1_base64="8uDF8DVeQnsAQmi3YnN5BydvDus=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14bMF+QBvKZjtp1242YXcjlNBf4MWDIl79Sd78N27bHLT1hYWHd2bYmTdIBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHw3q7efUGkeywczSdCP6FDykDNqrNW46ZcrbtWdi6yCl0MFctX75a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi1KGqH2s/miU3JmnQEJY2WfNGTu/p7IaKT1JApsZ0TNSC/XZuZ/tW5qwms/4zJJDUq2+ChMBTExmV1NBlwhM2JigTLF7a6EjaiizNhsSjYEb/nkVWhdVD3LjctK7TaPowgncArn4MEV1OAe6tAEBgjP8ApvzqPz4rw7H4vWgpPPHMMfOZ8/jM+MwQ==</latexit><latexit sha1_base64="8uDF8DVeQnsAQmi3YnN5BydvDus=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14bMF+QBvKZjtp1242YXcjlNBf4MWDIl79Sd78N27bHLT1hYWHd2bYmTdIBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHw3q7efUGkeywczSdCP6FDykDNqrNW46ZcrbtWdi6yCl0MFctX75a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi1KGqH2s/miU3JmnQEJY2WfNGTu/p7IaKT1JApsZ0TNSC/XZuZ/tW5qwms/4zJJDUq2+ChMBTExmV1NBlwhM2JigTLF7a6EjaiizNhsSjYEb/nkVWhdVD3LjctK7TaPowgncArn4MEV1OAe6tAEBgjP8ApvzqPz4rw7H4vWgpPPHMMfOZ8/jM+MwQ==</latexit><latexit sha1_base64="8uDF8DVeQnsAQmi3YnN5BydvDus=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14bMF+QBvKZjtp1242YXcjlNBf4MWDIl79Sd78N27bHLT1hYWHd2bYmTdIBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHw3q7efUGkeywczSdCP6FDykDNqrNW46ZcrbtWdi6yCl0MFctX75a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi1KGqH2s/miU3JmnQEJY2WfNGTu/p7IaKT1JApsZ0TNSC/XZuZ/tW5qwms/4zJJDUq2+ChMBTExmV1NBlwhM2JigTLF7a6EjaiizNhsSjYEb/nkVWhdVD3LjctK7TaPowgncArn4MEV1OAe6tAEBgjP8ApvzqPz4rw7H4vWgpPPHMMfOZ8/jM+MwQ==</latexit><latexit sha1_base64="8uDF8DVeQnsAQmi3YnN5BydvDus=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14bMF+QBvKZjtp1242YXcjlNBf4MWDIl79Sd78N27bHLT1hYWHd2bYmTdIBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHw3q7efUGkeywczSdCP6FDykDNqrNW46ZcrbtWdi6yCl0MFctX75a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi1KGqH2s/miU3JmnQEJY2WfNGTu/p7IaKT1JApsZ0TNSC/XZuZ/tW5qwms/4zJJDUq2+ChMBTExmV1NBlwhM2JigTLF7a6EjaiizNhsSjYEb/nkVWhdVD3LjctK7TaPowgncArn4MEV1OAe6tAEBgjP8ApvzqPz4rw7H4vWgpPPHMMfOZ8/jM+MwQ==</latexit>
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FIG. 1. Tensor-network schematics of the representation. (a) The single-qubit measurement M = {M (a)}a (red), single-qubit

overlap matrix Ta,a0 and its inverse (light blue). (b) The N -qubit measurement M =
�
M (a1) ⌦ M (a2) ⌦ . . .M (aN )

 
a1,...aN

corresponds to the same local measurement on each qubit while the the overlap matrix and its inverse correspond to tensor

products of single-qubit overlap matrices Ta,a0 and inverse. (c) The Born rule relates the probability P (a) (green tensor

depicted as an N -index tensor where the indices encode the measurement outcome of each qubit.) to the quantum state % (blue

tensor) and the POVM elements. (d) A generic density matrix % is given by a contraction of P , T�1
, and M over the outcome

indices.
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FIG. 2. Tensor-network schematics of local swS gates.

Finally, although the representation of the quan-
tum state already provides the measurement statis-
tics of the factorized POVM M

(a), the statistics
of other POVMs ⇧(b), e.g. a POVM describ-
ing standard measurements in the computational ba-
sis and other experimentally relevant operators, are
related to M

(a) via the Born rule: P (b) =P
a,a0 P (a0) T

�1
a,a0 Tr

⇥
M

(a)⇧(b)
⇤

=
P

a0 q(b|a0)P (a0),

where q(b|a0) =
P

a T
�1
a,a0 Tr

⇥
M

(a)⇧(b)
⇤

can be charac-
terized as a somewhat conditional probability since its
entries can either be positive or negative but its trace
over b is the identity 11a0 . Due to its evocative resem-
blance with the law of total probability, the relation
between measurement statistics P (b) and P (a) is often
called the quantum law of total probability in quantum

Bayesianism11.

IV. SIMULATING QUANTUM CIRCUITS
WITH RECURRENT NEURAL NETWORKS

In its simplest incarnation, a quantum circuit is a gen-
eralization of the circuit model of classical computation
where a simple initial input state, typically a product
state in the computational basis on N qubits, is evolved
through a series of unitary operations or set of quantum
gates, U

(1)
, U

(2)
, · · · , U

(r), which act nontrivially on a
constant number k of the N qubits. This is followed by
a projective measurement of all qubits. The outcome of
this measurement is the result of the quantum computa-
tion.

Translated to our POVM representation, a quantum
circuit translates into the preparation of a prod-
uct distribution of statistically independent sets of
variables P (a) = P (a1)P (a2) · · ·P (aN ) followed by
its contraction with a series of local probabilistic
swS gates of the form depicted in Fig.2. The mea-
surement statistics after unitary evolution is thus
given by Pr = O

(r)
O

(r�1)
· · ·O

(2)
O

(1)P0. Note that
the application of each subsequent gate U

(i) defines
a series of intermediate probability distributions
Pi = O

(i)
O

(i�1)
· · ·O

(2)
O

(1)P0 with i = 1, · · · , r.
The strategy to learn the output distribution Pr

consists in constructing a probabilistic model P✓i
based on neural networks with parameters ✓i whose



INVERTING BORN RULE
P (a) = Tr ⇢Ma
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⇢ =
X

a,a0

T�1
a,a0P (a0)M (a), with Ta,b = Tr(M (a)M (b))
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INFORMATIONALLY COMPLETENESS —>THIS RELATION 
CAN BE INVERTED

BORN RULE

Ta,a′￼
= Tr[M(a)M(a′￼)]

•Factorization of the state in 
terms of a probability 
distribution and a set of 
single-qubit tensors.

•All the entanglement and 
potential complexity of the 
state comes from the 
structure of the P(a) 

•Tomography 

•Real-time dynamics of 
close and open systems

•Measurements 

•Etc



GRAPHICAL NOTATION AND INVERSE
P (a) = Tr ⇢Ma
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FIG. 1. Tensor-network schematics of the representation. (a) The single-qubit measurement M = {M (a)}a (red), single-qubit

overlap matrix Ta,a0 and its inverse (light blue). (b) The N -qubit measurement M =
�
M (a1) ⌦ M (a2) ⌦ . . .M (aN )

 
a1,...aN

corresponds to the same local measurement on each qubit while the the overlap matrix and its inverse correspond to tensor

products of single-qubit overlap matrices Ta,a0 and inverse. (c) The Born rule relates the probability P (a) (green tensor

depicted as an N -index tensor where the indices encode the measurement outcome of each qubit.) to the quantum state % (blue

tensor) and the POVM elements. (d) A generic density matrix % is given by a contraction of P , T�1
, and M over the outcome

indices.
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FIG. 2. Tensor-network schematics of local swS gates.

Finally, although the representation of the quan-
tum state already provides the measurement statis-
tics of the factorized POVM M

(a), the statistics
of other POVMs ⇧(b), e.g. a POVM describ-
ing standard measurements in the computational ba-
sis and other experimentally relevant operators, are
related to M

(a) via the Born rule: P (b) =P
a,a0 P (a0) T

�1
a,a0 Tr

⇥
M

(a)⇧(b)
⇤

=
P

a0 q(b|a0)P (a0),

where q(b|a0) =
P

a T
�1
a,a0 Tr

⇥
M

(a)⇧(b)
⇤

can be charac-
terized as a somewhat conditional probability since its
entries can either be positive or negative but its trace
over b is the identity 11a0 . Due to its evocative resem-
blance with the law of total probability, the relation
between measurement statistics P (b) and P (a) is often
called the quantum law of total probability in quantum

Bayesianism11.

IV. SIMULATING QUANTUM CIRCUITS
WITH RECURRENT NEURAL NETWORKS

In its simplest incarnation, a quantum circuit is a gen-
eralization of the circuit model of classical computation
where a simple initial input state, typically a product
state in the computational basis on N qubits, is evolved
through a series of unitary operations or set of quantum
gates, U

(1)
, U

(2)
, · · · , U

(r), which act nontrivially on a
constant number k of the N qubits. This is followed by
a projective measurement of all qubits. The outcome of
this measurement is the result of the quantum computa-
tion.

Translated to our POVM representation, a quantum
circuit translates into the preparation of a prod-
uct distribution of statistically independent sets of
variables P (a) = P (a1)P (a2) · · ·P (aN ) followed by
its contraction with a series of local probabilistic
swS gates of the form depicted in Fig.2. The mea-
surement statistics after unitary evolution is thus
given by Pr = O

(r)
O

(r�1)
· · ·O

(2)
O

(1)P0. Note that
the application of each subsequent gate U

(i) defines
a series of intermediate probability distributions
Pi = O

(i)
O

(i�1)
· · ·O

(2)
O

(1)P0 with i = 1, · · · , r.
The strategy to learn the output distribution Pr

consists in constructing a probabilistic model P✓i
based on neural networks with parameters ✓i whose
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INFORMATIONALLY COMPLETENESS —>THIS RELATION CAN BE INVERTED

BORN RULE

➤ Unitary evolution 

➤ Schrodinger equation 

➤ Linblad equation 

➤ Measurements 

Carrasquilla, Torlai, Melko, Aolita. Nature Machine 
Intelligence 1, 200 (2019)



Randomized measurements as IC-POVM
Randomized Pauli measurement

• On each qubit, choose a random direction to measure (x,y,z) with uniform 
probability. 


• Apply unitary (Z basis: I, X basis: H , Y basis:  → H)


• Followed by measurement in computational basis. 


• Equivalent POVM: 


• 


• These define a probability distribution 


• These were eventually called classical shadows. 

S†

M(0) =
1
3

| + z⟩⟨+z | , M(1) =
1
3

| − z⟩⟨−z | M(2) =
1
3

| + x⟩⟨+x | , M(3) =
1
3

| − x⟩⟨−x | , M(4) =
1
3

| + y⟩⟨+y | , M(5) =
1
3

| − y⟩⟨−y | ,

P(a1, a2, …, aN), ai = 0,1,2,3,4,5



Connection to classical shadows
• The data sets collected out of P have been theoretically analyzed in detail — classical 

shadows. 

• “many properties of a quantum state can be accurately and efficiently predicted 
with a rigorous performance guarantee” In part explains the success of our 
approach. We are currently studying what generalization in ML model implications. 

Hsin-Yuan Huang, Richard Kueng & John Preskill .Nature Physics.  16, 1050–1057 (2020)

https://www.nature.com/articles/s41567-020-0932-7#auth-Hsin_Yuan-Huang
https://www.nature.com/articles/s41567-020-0932-7#auth-Richard-Kueng
https://www.nature.com/articles/s41567-020-0932-7#auth-John-Preskill
https://www.nature.com/nphys


POVM/Randomized measurements

• All information about the quantum state is in the probability outcomes. 


• From samples one can compute a lot of observables. 


• Is there anything else can extract than observables on a quantum many-body 
system? 



explore the distribution P itself



Shannon entropy of randomized outcomes 

• The probability of observing a specific measurement outcome 
 for the state  is 


•

a = (a1, …, aL) ρ P(a) = Tr(ρ M(a1) ⊗ … ⊗ M(an))

SRM(ρ) = − ∑
a

P(a)log P(a)



Entropy of prototypical models

• Entropy peaks around the critical points. Entropy via DMRG/Sampling

• Curvature gets sharper and shaper —> Fisher information



Fisher information of P

• Fisher information:


• 


• Behaves the same as fidelity 
susceptibility/quantum fisher information

Fc = ∑
a

P(a)(∂g log P(a))
2



Relation to entanglement

Randomized measurement entropy as a pure-state separability criterion



Can we estimate these quantities from 
experimental randomized measurements? 



Zip



Can we do better? 



Autoregressive models



➤ The term autoregressive originates from time-series models: observations from the 
previous time-steps are used to predict the value at the current time step.


➤ Consider a probability distribution  ,


➤ To specify P in a tabular form requires exponential resources

➤ To alleviate this exponential issue: parametrize the conditionals  

P(σ) = P(σ1, σ2, . . . , σN)

PROBABILISTIC AUTOREGRESSIVE MODELS 

P (�i|�<i) = P✓(�i|�<i)
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P (�1,�2, . . . ,�N ) = P (�1)P (�2|�1)P (�3|�1,�2) . . . P (�N |�1,�2, . . . ,�N�1)
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✓Computing  or the amplitude  is efficient given  

✓Can be exactly sampled efficiently in linear time in N  

✓Can be defined in any spatial dimension (e.g. 2d and 3d ) — no 
tractability issues 

✓Their expressive power can be systematically improved  

✓Easy to encode product states and mean-field theories (e.g. Gutzwiller) 

✓We can impose some symmetries and conservation laws

P(σ) Ψ(σ) σ

Autoregressive models and their tractability advantages



➤ The key building  block  of  an  RNN  is  a recurrent  cell

RECURRENT NEURAL NETWORKS (RNN)
2

ational principle. Here we investigate the power of RNNs
and their extensions for approximating the ground state
of strongly correlated local Hamiltonians. We demon-
strate how the variational principle can be combined with
RNNs to yield highly e�cient ansatz wave functions. Our
proposal makes use of the autoregressive property [30–32]
of RNNs, which, unlike traditional VMC methods, allows
for sampling from the wave function. We variationally
optimize our RNNs to approximate ground states of var-
ious strongly correlated quantum systems in one and two
dimensions. We find excellent agreement for local cor-
relation functions and entanglement entropy upon com-
parison with well-established state-of-the-art approaches,
while requiring only a fraction of the variational parame-
ters. Through extensive scaling studies, we show that the
intrinsic bias of our ansatz can be systematically reduced
to yield highly accurate ground state approximations of
large quantum systems.

II. CLASSICAL AND QUANTUM RECURRENT
NEURAL NETWORKS

A. RNNs for classical probability distributions

We consider probability distributions defined over a
discrete sample space, where a single configuration con-
sists of a list � ⌘ (�1, �2, . . . , �N ) of N variables �n, and
�n 2 {0, 1, . . . , dv � 1}. Here, the input dimension dv

represents the number of possible values that any given
variable �n can take. A central task in machine learning
is to use a set of empirical samples to infer probability
distributions in cases where there are strong correlations
among the variables �n. We denote the probability of
a configuration � by P (�) ⌘ P (�1, �2, . . . , �N ), and use
the product rule for probabilities to express this distri-
bution as

P (�) = P (�1)P (�2|�1) · · · P (�N |�N�1, . . . , �2, �1), (1)

where P (�i|�i�1, . . . , �2, �1) ⌘ P (�i|�<i) is the condi-
tional distribution of �i given a configuration of all �j

with j < i.
Specifying every conditional probability P (�i|�<i)

gives a full characterization of any possible distribution
P (�), but in general such a representation grows expo-
nentially with system size N . Typically, real-world dis-
tributions are assumed to endow enough structure on the
problem to allow for accurate approximate descriptions
of P (�) that use far fewer resources [33]. This assump-
tion is also applicable in the context of ground state wave
functions that arise in physical systems, which we will
discuss at length in this paper.

RNNs form a class of correlated probability distribu-
tions of the form Eq. (1), where the P (�) are entirely
specified through the conditionals P (�i|�<i). The ele-
mentary building block of an RNN is a recurrent cell,
that has emerged in di↵erent versions in the past [24]. In
its simplest form, a recurrent cell is a non-linear function

that maps the direct sum (or concatenation) of an in-
coming hidden vector hn�1 of dimension dh and an input
vector �n�1 to an output hidden vector hn of dimension
dh such that

hn = f (W [hn�1; �n�1] + b) , (2)

where f is a non-linear activation function.
The parameters of this simple RNN (vanilla RNN) are

given by the weight matrix W 2 Rdh⇥(dh+dv), the bias
vector b 2 Rdh , and the states h0 and �0 that initial-
ize the recursion. In this paper, we fix h0 and �0 to
constant values. The vector �n is a one-hot encoding
of the input �n such that, e.g., �n = (1, 0), (0, 1) for
�n = 0, 1 (respectively) when the input dimension is two.
The computation of the full probability P (�) is carried
out by sequentially computing the conditionals, starting
with P (�1), as

P (�n|�n�1, . . . , �1) = yn · �n,

where the right-hand side contains the usual scalar prod-
uct between vectors and

yn ⌘ S (Uhn + c) . (3)

Here, U 2 Rdv⇥dh and c 2 Rdv are weights and biases
of a so-called Softmax layer, and the Softmax activation
function S is given by

S(vn) =
exp(vn)P
i exp(vi)

.

In Eq. (3) yn = (y1
n, . . . , y

dv
n ) is a dv-component vector

of positive, real numbers summing up to 1, i.e.,

kynk1 = 1, (4)

and thus forms a probability distribution over the states
�n. Once the vectors yn have been specified, the full
probability P (�) is given by

P (�) =
NY

n=1

yn · �n.

Note that P (�) is already properly normalized to unity
such that

kP (�)k1 = 1. (5)

Sampling from an RNN probability distribution is
achieved in a similar sequential fashion. To generate a
sample � = (�1, . . . , �N ) consisting of a set of N config-
urations �n, one first calculates the hidden state h1 and
the probability y1 from the initial vectors h0 and �0. A
sample �1 from the probability distribution y1 is drawn,
which is then fed as a one-hot vector �1 along with h1

back into the recurrent cell to obtain y2, h2 and then �2.
The procedure is then iterated until N configurations �n

have been obtained as illustrated in Fig. 1(c).
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(b)
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�n�1
<latexit sha1_base64="pjuuVkzziLzp5ZSdpHe92FA3pkE=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyyCG0sigi6LblxWsLXQhDCZTNqh8wgzE6GE4MZfceNCEbd+hTv/xkmbhbYeGOZwzr3ce0+UUqK0635btaXlldW1+npjY3Nre8fe3espkUmEu0hQIfsRVJgSjruaaIr7qcSQRRTfR+Pr0r9/wFIRwe/0JMUBg0NOEoKgNlJoH/iRoLGaMPPlviJDBosw56deEdpNt+VO4SwSryJNUKET2l9+LFDGMNeIQqUGnpvqIIdSE0Rx0fAzhVOIxnCIB4ZyyLAK8ukJhXNslNhJhDSPa2eq/u7IIVPllqaSQT1S814p/ucNMp1cBjnhaaYxR7NBSUYdLZwyDycmEiNNJ4ZAJInZ1UEjKCHSJrWGCcGbP3mR9M5antvybs+b7asqjjo4BEfgBHjgArTBDeiALkDgETyDV/BmPVkv1rv1MSutWVXPPvgD6/MH7xyXwA==</latexit><latexit sha1_base64="pjuuVkzziLzp5ZSdpHe92FA3pkE=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyyCG0sigi6LblxWsLXQhDCZTNqh8wgzE6GE4MZfceNCEbd+hTv/xkmbhbYeGOZwzr3ce0+UUqK0635btaXlldW1+npjY3Nre8fe3espkUmEu0hQIfsRVJgSjruaaIr7qcSQRRTfR+Pr0r9/wFIRwe/0JMUBg0NOEoKgNlJoH/iRoLGaMPPlviJDBosw56deEdpNt+VO4SwSryJNUKET2l9+LFDGMNeIQqUGnpvqIIdSE0Rx0fAzhVOIxnCIB4ZyyLAK8ukJhXNslNhJhDSPa2eq/u7IIVPllqaSQT1S814p/ucNMp1cBjnhaaYxR7NBSUYdLZwyDycmEiNNJ4ZAJInZ1UEjKCHSJrWGCcGbP3mR9M5antvybs+b7asqjjo4BEfgBHjgArTBDeiALkDgETyDV/BmPVkv1rv1MSutWVXPPvgD6/MH7xyXwA==</latexit><latexit sha1_base64="pjuuVkzziLzp5ZSdpHe92FA3pkE=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyyCG0sigi6LblxWsLXQhDCZTNqh8wgzE6GE4MZfceNCEbd+hTv/xkmbhbYeGOZwzr3ce0+UUqK0635btaXlldW1+npjY3Nre8fe3espkUmEu0hQIfsRVJgSjruaaIr7qcSQRRTfR+Pr0r9/wFIRwe/0JMUBg0NOEoKgNlJoH/iRoLGaMPPlviJDBosw56deEdpNt+VO4SwSryJNUKET2l9+LFDGMNeIQqUGnpvqIIdSE0Rx0fAzhVOIxnCIB4ZyyLAK8ukJhXNslNhJhDSPa2eq/u7IIVPllqaSQT1S814p/ucNMp1cBjnhaaYxR7NBSUYdLZwyDycmEiNNJ4ZAJInZ1UEjKCHSJrWGCcGbP3mR9M5antvybs+b7asqjjo4BEfgBHjgArTBDeiALkDgETyDV/BmPVkv1rv1MSutWVXPPvgD6/MH7xyXwA==</latexit><latexit sha1_base64="pjuuVkzziLzp5ZSdpHe92FA3pkE=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyyCG0sigi6LblxWsLXQhDCZTNqh8wgzE6GE4MZfceNCEbd+hTv/xkmbhbYeGOZwzr3ce0+UUqK0635btaXlldW1+npjY3Nre8fe3espkUmEu0hQIfsRVJgSjruaaIr7qcSQRRTfR+Pr0r9/wFIRwe/0JMUBg0NOEoKgNlJoH/iRoLGaMPPlviJDBosw56deEdpNt+VO4SwSryJNUKET2l9+LFDGMNeIQqUGnpvqIIdSE0Rx0fAzhVOIxnCIB4ZyyLAK8ukJhXNslNhJhDSPa2eq/u7IIVPllqaSQT1S814p/ucNMp1cBjnhaaYxR7NBSUYdLZwyDycmEiNNJ4ZAJInZ1UEjKCHSJrWGCcGbP3mR9M5antvybs+b7asqjjo4BEfgBHjgArTBDeiALkDgETyDV/BmPVkv1rv1MSutWVXPPvgD6/MH7xyXwA==</latexit>

RNN
<latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit>

S
<latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit>

yn
<latexit sha1_base64="IBAjgHPxccfMcaELheitygVoGfs=">AAAB+nicbVC7TsMwFL0pr1JeKYwsERUSU5UgJBgrWBiLRB9SG0WO47ZWHTuyHVAU+iksDCDEypew8Tc4bQZoOZLlo3PulY9PmDCqtOt+W5W19Y3Nrep2bWd3b//Arh92lUglJh0smJD9ECnCKCcdTTUj/UQSFIeM9MLpTeH3HohUVPB7nSXEj9GY0xHFSBspsOvDULBIZbG58mwW8FpgN9ymO4ezSrySNKBEO7C/hpHAaUy4xgwpNfDcRPs5kppiRma1YapIgvAUjcnAUI5iovx8Hn3mnBolckZCmsO1M1d/b+QoVkU6MxkjPVHLXiH+5w1SPbryc8qTVBOOFw+NUuZo4RQ9OBGVBGuWGYKwpCargydIIqxNW0UJ3vKXV0n3vOm5Te/uotG6LuuowjGcwBl4cAktuIU2dADDIzzDK7xZT9aL9W59LEYrVrlzBH9gff4AlPaUMA==</latexit><latexit sha1_base64="IBAjgHPxccfMcaELheitygVoGfs=">AAAB+nicbVC7TsMwFL0pr1JeKYwsERUSU5UgJBgrWBiLRB9SG0WO47ZWHTuyHVAU+iksDCDEypew8Tc4bQZoOZLlo3PulY9PmDCqtOt+W5W19Y3Nrep2bWd3b//Arh92lUglJh0smJD9ECnCKCcdTTUj/UQSFIeM9MLpTeH3HohUVPB7nSXEj9GY0xHFSBspsOvDULBIZbG58mwW8FpgN9ymO4ezSrySNKBEO7C/hpHAaUy4xgwpNfDcRPs5kppiRma1YapIgvAUjcnAUI5iovx8Hn3mnBolckZCmsO1M1d/b+QoVkU6MxkjPVHLXiH+5w1SPbryc8qTVBOOFw+NUuZo4RQ9OBGVBGuWGYKwpCargydIIqxNW0UJ3vKXV0n3vOm5Te/uotG6LuuowjGcwBl4cAktuIU2dADDIzzDK7xZT9aL9W59LEYrVrlzBH9gff4AlPaUMA==</latexit><latexit sha1_base64="IBAjgHPxccfMcaELheitygVoGfs=">AAAB+nicbVC7TsMwFL0pr1JeKYwsERUSU5UgJBgrWBiLRB9SG0WO47ZWHTuyHVAU+iksDCDEypew8Tc4bQZoOZLlo3PulY9PmDCqtOt+W5W19Y3Nrep2bWd3b//Arh92lUglJh0smJD9ECnCKCcdTTUj/UQSFIeM9MLpTeH3HohUVPB7nSXEj9GY0xHFSBspsOvDULBIZbG58mwW8FpgN9ymO4ezSrySNKBEO7C/hpHAaUy4xgwpNfDcRPs5kppiRma1YapIgvAUjcnAUI5iovx8Hn3mnBolckZCmsO1M1d/b+QoVkU6MxkjPVHLXiH+5w1SPbryc8qTVBOOFw+NUuZo4RQ9OBGVBGuWGYKwpCargydIIqxNW0UJ3vKXV0n3vOm5Te/uotG6LuuowjGcwBl4cAktuIU2dADDIzzDK7xZT9aL9W59LEYrVrlzBH9gff4AlPaUMA==</latexit><latexit sha1_base64="IBAjgHPxccfMcaELheitygVoGfs=">AAAB+nicbVC7TsMwFL0pr1JeKYwsERUSU5UgJBgrWBiLRB9SG0WO47ZWHTuyHVAU+iksDCDEypew8Tc4bQZoOZLlo3PulY9PmDCqtOt+W5W19Y3Nrep2bWd3b//Arh92lUglJh0smJD9ECnCKCcdTTUj/UQSFIeM9MLpTeH3HohUVPB7nSXEj9GY0xHFSBspsOvDULBIZbG58mwW8FpgN9ymO4ezSrySNKBEO7C/hpHAaUy4xgwpNfDcRPs5kppiRma1YapIgvAUjcnAUI5iovx8Hn3mnBolckZCmsO1M1d/b+QoVkU6MxkjPVHLXiH+5w1SPbryc8qTVBOOFw+NUuZo4RQ9OBGVBGuWGYKwpCargydIIqxNW0UJ3vKXV0n3vOm5Te/uotG6LuuowjGcwBl4cAktuIU2dADDIzzDK7xZT9aL9W59LEYrVrlzBH9gff4AlPaUMA==</latexit>

=<latexit sha1_base64="Wr3dgGP3QtVmXgNU1dt1x8UBTVI=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxirWFNpTNdtIu3WzC7kYoof/AiwdFvPqPvPlv3LQ5aOuDgcd7M8zMCxLBtXHdb6e0srq2vlHerGxt7+zuVfcPHnWcKoYtFotYdQKqUXCJLcONwE6ikEaBwHYwvsn99hMqzWP5YCYJ+hEdSh5yRo2V7q8q/WrNrbszkGXiFaQGBZr96ldvELM0QmmYoFp3PTcxfkaV4UzgtNJLNSaUjekQu5ZKGqH2s9mlU3JilQEJY2VLGjJTf09kNNJ6EgW2M6JmpBe9XPzP66YmvPQzLpPUoGTzRWEqiIlJ/jYZcIXMiIkllClubyVsRBVlxoaTh+AtvrxMHs/qnlv37s5rjesijjIcwTGcggcX0IBbaEILGITwDK/w5oydF+fd+Zi3lpxi5hD+wPn8AcEWjNU=</latexit><latexit sha1_base64="Wr3dgGP3QtVmXgNU1dt1x8UBTVI=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxirWFNpTNdtIu3WzC7kYoof/AiwdFvPqPvPlv3LQ5aOuDgcd7M8zMCxLBtXHdb6e0srq2vlHerGxt7+zuVfcPHnWcKoYtFotYdQKqUXCJLcONwE6ikEaBwHYwvsn99hMqzWP5YCYJ+hEdSh5yRo2V7q8q/WrNrbszkGXiFaQGBZr96ldvELM0QmmYoFp3PTcxfkaV4UzgtNJLNSaUjekQu5ZKGqH2s9mlU3JilQEJY2VLGjJTf09kNNJ6EgW2M6JmpBe9XPzP66YmvPQzLpPUoGTzRWEqiIlJ/jYZcIXMiIkllClubyVsRBVlxoaTh+AtvrxMHs/qnlv37s5rjesijjIcwTGcggcX0IBbaEILGITwDK/w5oydF+fd+Zi3lpxi5hD+wPn8AcEWjNU=</latexit><latexit sha1_base64="Wr3dgGP3QtVmXgNU1dt1x8UBTVI=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxirWFNpTNdtIu3WzC7kYoof/AiwdFvPqPvPlv3LQ5aOuDgcd7M8zMCxLBtXHdb6e0srq2vlHerGxt7+zuVfcPHnWcKoYtFotYdQKqUXCJLcONwE6ikEaBwHYwvsn99hMqzWP5YCYJ+hEdSh5yRo2V7q8q/WrNrbszkGXiFaQGBZr96ldvELM0QmmYoFp3PTcxfkaV4UzgtNJLNSaUjekQu5ZKGqH2s9mlU3JilQEJY2VLGjJTf09kNNJ6EgW2M6JmpBe9XPzP66YmvPQzLpPUoGTzRWEqiIlJ/jYZcIXMiIkllClubyVsRBVlxoaTh+AtvrxMHs/qnlv37s5rjesijjIcwTGcggcX0IBbaEILGITwDK/w5oydF+fd+Zi3lpxi5hD+wPn8AcEWjNU=</latexit><latexit sha1_base64="Wr3dgGP3QtVmXgNU1dt1x8UBTVI=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxirWFNpTNdtIu3WzC7kYoof/AiwdFvPqPvPlv3LQ5aOuDgcd7M8zMCxLBtXHdb6e0srq2vlHerGxt7+zuVfcPHnWcKoYtFotYdQKqUXCJLcONwE6ikEaBwHYwvsn99hMqzWP5YCYJ+hEdSh5yRo2V7q8q/WrNrbszkGXiFaQGBZr96ldvELM0QmmYoFp3PTcxfkaV4UzgtNJLNSaUjekQu5ZKGqH2s9mlU3JilQEJY2VLGjJTf09kNNJ6EgW2M6JmpBe9XPzP66YmvPQzLpPUoGTzRWEqiIlJ/jYZcIXMiIkllClubyVsRBVlxoaTh+AtvrxMHs/qnlv37s5rjesijjIcwTGcggcX0IBbaEILGITwDK/w5oydF+fd+Zi3lpxi5hD+wPn8AcEWjNU=</latexit>

RNN
<latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit>

S
<latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit>

�0
<latexit sha1_base64="Jenv/hyCjrsyvMxKVve+rWvvKUE=">AAAB/3icbVBLSwMxGMzWV62vVcGLl2ARPJVdEfRY9OKxgn1Ad1my2bQNzWNJskJZe/CvePGgiFf/hjf/jdl2D9o6EDLMfB+ZTJwyqo3nfTuVldW19Y3qZm1re2d3z90/6GiZKUzaWDKpejHShFFB2oYaRnqpIojHjHTj8U3hdx+I0lSKezNJScjRUNABxchYKXKPgliyRE+4vfJA0yFH08irRW7da3gzwGXil6QOSrQi9ytIJM44EQYzpHXf91IT5kgZihmZ1oJMkxThMRqSvqUCcaLDfJZ/Ck+tksCBVPYIA2fq740ccV1EtJMcmZFe9ArxP6+fmcFVmFORZoYIPH9okDFoJCzKgAlVBBs2sQRhRW1WiEdIIWxsZUUJ/uKXl0nnvOF7Df/uot68LuuogmNwAs6ADy5BE9yCFmgDDB7BM3gFb86T8+K8Ox/z0YpT7hyCP3A+fwANs5YY</latexit><latexit sha1_base64="Jenv/hyCjrsyvMxKVve+rWvvKUE=">AAAB/3icbVBLSwMxGMzWV62vVcGLl2ARPJVdEfRY9OKxgn1Ad1my2bQNzWNJskJZe/CvePGgiFf/hjf/jdl2D9o6EDLMfB+ZTJwyqo3nfTuVldW19Y3qZm1re2d3z90/6GiZKUzaWDKpejHShFFB2oYaRnqpIojHjHTj8U3hdx+I0lSKezNJScjRUNABxchYKXKPgliyRE+4vfJA0yFH08irRW7da3gzwGXil6QOSrQi9ytIJM44EQYzpHXf91IT5kgZihmZ1oJMkxThMRqSvqUCcaLDfJZ/Ck+tksCBVPYIA2fq740ccV1EtJMcmZFe9ArxP6+fmcFVmFORZoYIPH9okDFoJCzKgAlVBBs2sQRhRW1WiEdIIWxsZUUJ/uKXl0nnvOF7Df/uot68LuuogmNwAs6ADy5BE9yCFmgDDB7BM3gFb86T8+K8Ox/z0YpT7hyCP3A+fwANs5YY</latexit><latexit sha1_base64="Jenv/hyCjrsyvMxKVve+rWvvKUE=">AAAB/3icbVBLSwMxGMzWV62vVcGLl2ARPJVdEfRY9OKxgn1Ad1my2bQNzWNJskJZe/CvePGgiFf/hjf/jdl2D9o6EDLMfB+ZTJwyqo3nfTuVldW19Y3qZm1re2d3z90/6GiZKUzaWDKpejHShFFB2oYaRnqpIojHjHTj8U3hdx+I0lSKezNJScjRUNABxchYKXKPgliyRE+4vfJA0yFH08irRW7da3gzwGXil6QOSrQi9ytIJM44EQYzpHXf91IT5kgZihmZ1oJMkxThMRqSvqUCcaLDfJZ/Ck+tksCBVPYIA2fq740ccV1EtJMcmZFe9ArxP6+fmcFVmFORZoYIPH9okDFoJCzKgAlVBBs2sQRhRW1WiEdIIWxsZUUJ/uKXl0nnvOF7Df/uot68LuuogmNwAs6ADy5BE9yCFmgDDB7BM3gFb86T8+K8Ox/z0YpT7hyCP3A+fwANs5YY</latexit><latexit sha1_base64="Jenv/hyCjrsyvMxKVve+rWvvKUE=">AAAB/3icbVBLSwMxGMzWV62vVcGLl2ARPJVdEfRY9OKxgn1Ad1my2bQNzWNJskJZe/CvePGgiFf/hjf/jdl2D9o6EDLMfB+ZTJwyqo3nfTuVldW19Y3qZm1re2d3z90/6GiZKUzaWDKpejHShFFB2oYaRnqpIojHjHTj8U3hdx+I0lSKezNJScjRUNABxchYKXKPgliyRE+4vfJA0yFH08irRW7da3gzwGXil6QOSrQi9ytIJM44EQYzpHXf91IT5kgZihmZ1oJMkxThMRqSvqUCcaLDfJZ/Ck+tksCBVPYIA2fq740ccV1EtJMcmZFe9ArxP6+fmcFVmFORZoYIPH9okDFoJCzKgAlVBBs2sQRhRW1WiEdIIWxsZUUJ/uKXl0nnvOF7Df/uot68LuuogmNwAs6ADy5BE9yCFmgDDB7BM3gFb86T8+K8Ox/z0YpT7hyCP3A+fwANs5YY</latexit>

RNN
<latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit>

S
<latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit>

y1
<latexit sha1_base64="tmmChzGEYOS9d5dA+roRoZApu60=">AAAB+nicbVC7TsMwFL0pr1JeKYwsERUSU5UgJBgrWBiLRB9SG0WO47ZWHTuyHVAU+iksDCDEypew8Tc4bQZoOZLlo3PulY9PmDCqtOt+W5W19Y3Nrep2bWd3b//Arh92lUglJh0smJD9ECnCKCcdTTUj/UQSFIeM9MLpTeH3HohUVPB7nSXEj9GY0xHFSBspsOvDULBIZbG58mwWeLXAbrhNdw5nlXglaUCJdmB/DSOB05hwjRlSauC5ifZzJDXFjMxqw1SRBOEpGpOBoRzFRPn5PPrMOTVK5IyENIdrZ67+3shRrIp0ZjJGeqKWvUL8zxukenTl55QnqSYcLx4apczRwil6cCIqCdYsMwRhSU1WB0+QRFibtooSvOUvr5LuedNzm97dRaN1XdZRhWM4gTPw4BJacAtt6ACGR3iGV3iznqwX6936WIxWrHLnCP7A+vwBOEWT8w==</latexit><latexit sha1_base64="tmmChzGEYOS9d5dA+roRoZApu60=">AAAB+nicbVC7TsMwFL0pr1JeKYwsERUSU5UgJBgrWBiLRB9SG0WO47ZWHTuyHVAU+iksDCDEypew8Tc4bQZoOZLlo3PulY9PmDCqtOt+W5W19Y3Nrep2bWd3b//Arh92lUglJh0smJD9ECnCKCcdTTUj/UQSFIeM9MLpTeH3HohUVPB7nSXEj9GY0xHFSBspsOvDULBIZbG58mwWeLXAbrhNdw5nlXglaUCJdmB/DSOB05hwjRlSauC5ifZzJDXFjMxqw1SRBOEpGpOBoRzFRPn5PPrMOTVK5IyENIdrZ67+3shRrIp0ZjJGeqKWvUL8zxukenTl55QnqSYcLx4apczRwil6cCIqCdYsMwRhSU1WB0+QRFibtooSvOUvr5LuedNzm97dRaN1XdZRhWM4gTPw4BJacAtt6ACGR3iGV3iznqwX6936WIxWrHLnCP7A+vwBOEWT8w==</latexit><latexit sha1_base64="tmmChzGEYOS9d5dA+roRoZApu60=">AAAB+nicbVC7TsMwFL0pr1JeKYwsERUSU5UgJBgrWBiLRB9SG0WO47ZWHTuyHVAU+iksDCDEypew8Tc4bQZoOZLlo3PulY9PmDCqtOt+W5W19Y3Nrep2bWd3b//Arh92lUglJh0smJD9ECnCKCcdTTUj/UQSFIeM9MLpTeH3HohUVPB7nSXEj9GY0xHFSBspsOvDULBIZbG58mwWeLXAbrhNdw5nlXglaUCJdmB/DSOB05hwjRlSauC5ifZzJDXFjMxqw1SRBOEpGpOBoRzFRPn5PPrMOTVK5IyENIdrZ67+3shRrIp0ZjJGeqKWvUL8zxukenTl55QnqSYcLx4apczRwil6cCIqCdYsMwRhSU1WB0+QRFibtooSvOUvr5LuedNzm97dRaN1XdZRhWM4gTPw4BJacAtt6ACGR3iGV3iznqwX6936WIxWrHLnCP7A+vwBOEWT8w==</latexit><latexit sha1_base64="tmmChzGEYOS9d5dA+roRoZApu60=">AAAB+nicbVC7TsMwFL0pr1JeKYwsERUSU5UgJBgrWBiLRB9SG0WO47ZWHTuyHVAU+iksDCDEypew8Tc4bQZoOZLlo3PulY9PmDCqtOt+W5W19Y3Nrep2bWd3b//Arh92lUglJh0smJD9ECnCKCcdTTUj/UQSFIeM9MLpTeH3HohUVPB7nSXEj9GY0xHFSBspsOvDULBIZbG58mwWeLXAbrhNdw5nlXglaUCJdmB/DSOB05hwjRlSauC5ifZzJDXFjMxqw1SRBOEpGpOBoRzFRPn5PPrMOTVK5IyENIdrZ67+3shRrIp0ZjJGeqKWvUL8zxukenTl55QnqSYcLx4apczRwil6cCIqCdYsMwRhSU1WB0+QRFibtooSvOUvr5LuedNzm97dRaN1XdZRhWM4gTPw4BJacAtt6ACGR3iGV3iznqwX6936WIxWrHLnCP7A+vwBOEWT8w==</latexit>

y2
<latexit sha1_base64="ifgvL5PZ7kCqRNsDwpICQTyghbk=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBFclaQIuiy6cVnBPqANYTKZtEMnkzAzKYTQP3HjQhG3/ok7/8ZJm4W2HhjmcM69zJkTpJwp7Tjf1sbm1vbObm2vvn9weHRsn5z2VJJJQrsk4YkcBFhRzgTtaqY5HaSS4jjgtB9M70u/P6NSsUQ86TylXozHgkWMYG0k37ZHQcJDlcfmKvK53/LthtN0FkDrxK1IAyp0fPtrFCYki6nQhGOlhq6Taq/AUjPC6bw+yhRNMZniMR0aKnBMlVcsks/RpVFCFCXSHKHRQv29UeBYleHMZIz1RK16pfifN8x0dOsVTKSZpoIsH4oyjnSCyhpQyCQlmueGYCKZyYrIBEtMtCmrbkpwV7+8Tnqtpus03cfrRvuuqqMG53ABV+DCDbThATrQBQIzeIZXeLMK68V6tz6WoxtWtXMGf2B9/gD+3ZPg</latexit><latexit sha1_base64="ifgvL5PZ7kCqRNsDwpICQTyghbk=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBFclaQIuiy6cVnBPqANYTKZtEMnkzAzKYTQP3HjQhG3/ok7/8ZJm4W2HhjmcM69zJkTpJwp7Tjf1sbm1vbObm2vvn9weHRsn5z2VJJJQrsk4YkcBFhRzgTtaqY5HaSS4jjgtB9M70u/P6NSsUQ86TylXozHgkWMYG0k37ZHQcJDlcfmKvK53/LthtN0FkDrxK1IAyp0fPtrFCYki6nQhGOlhq6Taq/AUjPC6bw+yhRNMZniMR0aKnBMlVcsks/RpVFCFCXSHKHRQv29UeBYleHMZIz1RK16pfifN8x0dOsVTKSZpoIsH4oyjnSCyhpQyCQlmueGYCKZyYrIBEtMtCmrbkpwV7+8Tnqtpus03cfrRvuuqqMG53ABV+DCDbThATrQBQIzeIZXeLMK68V6tz6WoxtWtXMGf2B9/gD+3ZPg</latexit><latexit sha1_base64="ifgvL5PZ7kCqRNsDwpICQTyghbk=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBFclaQIuiy6cVnBPqANYTKZtEMnkzAzKYTQP3HjQhG3/ok7/8ZJm4W2HhjmcM69zJkTpJwp7Tjf1sbm1vbObm2vvn9weHRsn5z2VJJJQrsk4YkcBFhRzgTtaqY5HaSS4jjgtB9M70u/P6NSsUQ86TylXozHgkWMYG0k37ZHQcJDlcfmKvK53/LthtN0FkDrxK1IAyp0fPtrFCYki6nQhGOlhq6Taq/AUjPC6bw+yhRNMZniMR0aKnBMlVcsks/RpVFCFCXSHKHRQv29UeBYleHMZIz1RK16pfifN8x0dOsVTKSZpoIsH4oyjnSCyhpQyCQlmueGYCKZyYrIBEtMtCmrbkpwV7+8Tnqtpus03cfrRvuuqqMG53ABV+DCDbThATrQBQIzeIZXeLMK68V6tz6WoxtWtXMGf2B9/gD+3ZPg</latexit><latexit sha1_base64="ifgvL5PZ7kCqRNsDwpICQTyghbk=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBFclaQIuiy6cVnBPqANYTKZtEMnkzAzKYTQP3HjQhG3/ok7/8ZJm4W2HhjmcM69zJkTpJwp7Tjf1sbm1vbObm2vvn9weHRsn5z2VJJJQrsk4YkcBFhRzgTtaqY5HaSS4jjgtB9M70u/P6NSsUQ86TylXozHgkWMYG0k37ZHQcJDlcfmKvK53/LthtN0FkDrxK1IAyp0fPtrFCYki6nQhGOlhq6Taq/AUjPC6bw+yhRNMZniMR0aKnBMlVcsks/RpVFCFCXSHKHRQv29UeBYleHMZIz1RK16pfifN8x0dOsVTKSZpoIsH4oyjnSCyhpQyCQlmueGYCKZyYrIBEtMtCmrbkpwV7+8Tnqtpus03cfrRvuuqqMG53ABV+DCDbThATrQBQIzeIZXeLMK68V6tz6WoxtWtXMGf2B9/gD+3ZPg</latexit>

�1
<latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit><latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit><latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit><latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit>

… RNN
<latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit>

S
<latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit>

�N�1
<latexit sha1_base64="8dA424+Yn10OKk1oRqJYD792LUw=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEN5ZEBF0W3biSCvYBTQiTybQdOpMJMxOhhODGX3HjQhG3foU7/8ZJm4W2HhjmcM693HtPmDCqtON8W5Wl5ZXVtep6bWNza3vH3t3rKJFKTNpYMCF7IVKE0Zi0NdWM9BJJEA8Z6Ybj68LvPhCpqIjv9SQhPkfDmA4oRtpIgX3ghYJFasLNl3mKDjnKg+z21M0Du+40nCngInFLUgclWoH95UUCp5zEGjOkVN91Eu1nSGqKGclrXqpIgvAYDUnf0BhxovxsekIOj40SwYGQ5sUaTtXfHRniqtjSVHKkR2reK8T/vH6qB5d+RuMk1STGs0GDlEEtYJEHjKgkWLOJIQhLanaFeIQkwtqkVjMhuPMnL5LOWcN1Gu7deb15VcZRBYfgCJwAF1yAJrgBLdAGGDyCZ/AK3qwn68V6tz5mpRWr7NkHf2B9/gC+PJeg</latexit><latexit sha1_base64="8dA424+Yn10OKk1oRqJYD792LUw=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEN5ZEBF0W3biSCvYBTQiTybQdOpMJMxOhhODGX3HjQhG3foU7/8ZJm4W2HhjmcM693HtPmDCqtON8W5Wl5ZXVtep6bWNza3vH3t3rKJFKTNpYMCF7IVKE0Zi0NdWM9BJJEA8Z6Ybj68LvPhCpqIjv9SQhPkfDmA4oRtpIgX3ghYJFasLNl3mKDjnKg+z21M0Du+40nCngInFLUgclWoH95UUCp5zEGjOkVN91Eu1nSGqKGclrXqpIgvAYDUnf0BhxovxsekIOj40SwYGQ5sUaTtXfHRniqtjSVHKkR2reK8T/vH6qB5d+RuMk1STGs0GDlEEtYJEHjKgkWLOJIQhLanaFeIQkwtqkVjMhuPMnL5LOWcN1Gu7deb15VcZRBYfgCJwAF1yAJrgBLdAGGDyCZ/AK3qwn68V6tz5mpRWr7NkHf2B9/gC+PJeg</latexit><latexit sha1_base64="8dA424+Yn10OKk1oRqJYD792LUw=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEN5ZEBF0W3biSCvYBTQiTybQdOpMJMxOhhODGX3HjQhG3foU7/8ZJm4W2HhjmcM693HtPmDCqtON8W5Wl5ZXVtep6bWNza3vH3t3rKJFKTNpYMCF7IVKE0Zi0NdWM9BJJEA8Z6Ybj68LvPhCpqIjv9SQhPkfDmA4oRtpIgX3ghYJFasLNl3mKDjnKg+z21M0Du+40nCngInFLUgclWoH95UUCp5zEGjOkVN91Eu1nSGqKGclrXqpIgvAYDUnf0BhxovxsekIOj40SwYGQ5sUaTtXfHRniqtjSVHKkR2reK8T/vH6qB5d+RuMk1STGs0GDlEEtYJEHjKgkWLOJIQhLanaFeIQkwtqkVjMhuPMnL5LOWcN1Gu7deb15VcZRBYfgCJwAF1yAJrgBLdAGGDyCZ/AK3qwn68V6tz5mpRWr7NkHf2B9/gC+PJeg</latexit><latexit sha1_base64="8dA424+Yn10OKk1oRqJYD792LUw=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEN5ZEBF0W3biSCvYBTQiTybQdOpMJMxOhhODGX3HjQhG3foU7/8ZJm4W2HhjmcM693HtPmDCqtON8W5Wl5ZXVtep6bWNza3vH3t3rKJFKTNpYMCF7IVKE0Zi0NdWM9BJJEA8Z6Ybj68LvPhCpqIjv9SQhPkfDmA4oRtpIgX3ghYJFasLNl3mKDjnKg+z21M0Du+40nCngInFLUgclWoH95UUCp5zEGjOkVN91Eu1nSGqKGclrXqpIgvAYDUnf0BhxovxsekIOj40SwYGQ5sUaTtXfHRniqtjSVHKkR2reK8T/vH6qB5d+RuMk1STGs0GDlEEtYJEHjKgkWLOJIQhLanaFeIQkwtqkVjMhuPMnL5LOWcN1Gu7deb15VcZRBYfgCJwAF1yAJrgBLdAGGDyCZ/AK3qwn68V6tz5mpRWr7NkHf2B9/gC+PJeg</latexit>

yN
<latexit sha1_base64="e8WmB6ONfjwziGThzE15yD/ZPic=">AAAB+3icbVDNS8MwHE3n15xfdR69BIfgabQi6HHoxZNMcB+wlZKm6RaWJiVJxVL6r3jxoIhX/xFv/jemWw+6+SDk8d7vR15ekDCqtON8W7W19Y3Nrfp2Y2d3b//APmz2lUglJj0smJDDACnCKCc9TTUjw0QSFAeMDILZTekPHolUVPAHnSXEi9GE04hipI3k281xIFiosthceVb4+V3h2y2n7cwBV4lbkRao0PXtr3EocBoTrjFDSo1cJ9FejqSmmJGiMU4VSRCeoQkZGcpRTJSXz7MX8NQoIYyENIdrOFd/b+QoVmU8MxkjPVXLXin+541SHV15OeVJqgnHi4eilEEtYFkEDKkkWLPMEIQlNVkhniKJsDZ1NUwJ7vKXV0n/vO06bff+otW5ruqog2NwAs6ACy5BB9yCLugBDJ7AM3gFb1ZhvVjv1sditGZVO0fgD6zPH/mZlQg=</latexit><latexit sha1_base64="e8WmB6ONfjwziGThzE15yD/ZPic=">AAAB+3icbVDNS8MwHE3n15xfdR69BIfgabQi6HHoxZNMcB+wlZKm6RaWJiVJxVL6r3jxoIhX/xFv/jemWw+6+SDk8d7vR15ekDCqtON8W7W19Y3Nrfp2Y2d3b//APmz2lUglJj0smJDDACnCKCc9TTUjw0QSFAeMDILZTekPHolUVPAHnSXEi9GE04hipI3k281xIFiosthceVb4+V3h2y2n7cwBV4lbkRao0PXtr3EocBoTrjFDSo1cJ9FejqSmmJGiMU4VSRCeoQkZGcpRTJSXz7MX8NQoIYyENIdrOFd/b+QoVmU8MxkjPVXLXin+541SHV15OeVJqgnHi4eilEEtYFkEDKkkWLPMEIQlNVkhniKJsDZ1NUwJ7vKXV0n/vO06bff+otW5ruqog2NwAs6ACy5BB9yCLugBDJ7AM3gFb1ZhvVjv1sditGZVO0fgD6zPH/mZlQg=</latexit><latexit sha1_base64="e8WmB6ONfjwziGThzE15yD/ZPic=">AAAB+3icbVDNS8MwHE3n15xfdR69BIfgabQi6HHoxZNMcB+wlZKm6RaWJiVJxVL6r3jxoIhX/xFv/jemWw+6+SDk8d7vR15ekDCqtON8W7W19Y3Nrfp2Y2d3b//APmz2lUglJj0smJDDACnCKCc9TTUjw0QSFAeMDILZTekPHolUVPAHnSXEi9GE04hipI3k281xIFiosthceVb4+V3h2y2n7cwBV4lbkRao0PXtr3EocBoTrjFDSo1cJ9FejqSmmJGiMU4VSRCeoQkZGcpRTJSXz7MX8NQoIYyENIdrOFd/b+QoVmU8MxkjPVXLXin+541SHV15OeVJqgnHi4eilEEtYFkEDKkkWLPMEIQlNVkhniKJsDZ1NUwJ7vKXV0n/vO06bff+otW5ruqog2NwAs6ACy5BB9yCLugBDJ7AM3gFb1ZhvVjv1sditGZVO0fgD6zPH/mZlQg=</latexit><latexit sha1_base64="e8WmB6ONfjwziGThzE15yD/ZPic=">AAAB+3icbVDNS8MwHE3n15xfdR69BIfgabQi6HHoxZNMcB+wlZKm6RaWJiVJxVL6r3jxoIhX/xFv/jemWw+6+SDk8d7vR15ekDCqtON8W7W19Y3Nrfp2Y2d3b//APmz2lUglJj0smJDDACnCKCc9TTUjw0QSFAeMDILZTekPHolUVPAHnSXEi9GE04hipI3k281xIFiosthceVb4+V3h2y2n7cwBV4lbkRao0PXtr3EocBoTrjFDSo1cJ9FejqSmmJGiMU4VSRCeoQkZGcpRTJSXz7MX8NQoIYyENIdrOFd/b+QoVmU8MxkjPVXLXin+541SHV15OeVJqgnHi4eilEEtYFkEDKkkWLPMEIQlNVkhniKJsDZ1NUwJ7vKXV0n/vO06bff+otW5ruqog2NwAs6ACy5BB9yCLugBDJ7AM3gFb1ZhvVjv1sditGZVO0fgD6zPH/mZlQg=</latexit>

�n�1
<latexit sha1_base64="pjuuVkzziLzp5ZSdpHe92FA3pkE=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyyCG0sigi6LblxWsLXQhDCZTNqh8wgzE6GE4MZfceNCEbd+hTv/xkmbhbYeGOZwzr3ce0+UUqK0635btaXlldW1+npjY3Nre8fe3espkUmEu0hQIfsRVJgSjruaaIr7qcSQRRTfR+Pr0r9/wFIRwe/0JMUBg0NOEoKgNlJoH/iRoLGaMPPlviJDBosw56deEdpNt+VO4SwSryJNUKET2l9+LFDGMNeIQqUGnpvqIIdSE0Rx0fAzhVOIxnCIB4ZyyLAK8ukJhXNslNhJhDSPa2eq/u7IIVPllqaSQT1S814p/ucNMp1cBjnhaaYxR7NBSUYdLZwyDycmEiNNJ4ZAJInZ1UEjKCHSJrWGCcGbP3mR9M5antvybs+b7asqjjo4BEfgBHjgArTBDeiALkDgETyDV/BmPVkv1rv1MSutWVXPPvgD6/MH7xyXwA==</latexit><latexit sha1_base64="pjuuVkzziLzp5ZSdpHe92FA3pkE=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyyCG0sigi6LblxWsLXQhDCZTNqh8wgzE6GE4MZfceNCEbd+hTv/xkmbhbYeGOZwzr3ce0+UUqK0635btaXlldW1+npjY3Nre8fe3espkUmEu0hQIfsRVJgSjruaaIr7qcSQRRTfR+Pr0r9/wFIRwe/0JMUBg0NOEoKgNlJoH/iRoLGaMPPlviJDBosw56deEdpNt+VO4SwSryJNUKET2l9+LFDGMNeIQqUGnpvqIIdSE0Rx0fAzhVOIxnCIB4ZyyLAK8ukJhXNslNhJhDSPa2eq/u7IIVPllqaSQT1S814p/ucNMp1cBjnhaaYxR7NBSUYdLZwyDycmEiNNJ4ZAJInZ1UEjKCHSJrWGCcGbP3mR9M5antvybs+b7asqjjo4BEfgBHjgArTBDeiALkDgETyDV/BmPVkv1rv1MSutWVXPPvgD6/MH7xyXwA==</latexit><latexit sha1_base64="pjuuVkzziLzp5ZSdpHe92FA3pkE=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyyCG0sigi6LblxWsLXQhDCZTNqh8wgzE6GE4MZfceNCEbd+hTv/xkmbhbYeGOZwzr3ce0+UUqK0635btaXlldW1+npjY3Nre8fe3espkUmEu0hQIfsRVJgSjruaaIr7qcSQRRTfR+Pr0r9/wFIRwe/0JMUBg0NOEoKgNlJoH/iRoLGaMPPlviJDBosw56deEdpNt+VO4SwSryJNUKET2l9+LFDGMNeIQqUGnpvqIIdSE0Rx0fAzhVOIxnCIB4ZyyLAK8ukJhXNslNhJhDSPa2eq/u7IIVPllqaSQT1S814p/ucNMp1cBjnhaaYxR7NBSUYdLZwyDycmEiNNJ4ZAJInZ1UEjKCHSJrWGCcGbP3mR9M5antvybs+b7asqjjo4BEfgBHjgArTBDeiALkDgETyDV/BmPVkv1rv1MSutWVXPPvgD6/MH7xyXwA==</latexit><latexit sha1_base64="pjuuVkzziLzp5ZSdpHe92FA3pkE=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyyCG0sigi6LblxWsLXQhDCZTNqh8wgzE6GE4MZfceNCEbd+hTv/xkmbhbYeGOZwzr3ce0+UUqK0635btaXlldW1+npjY3Nre8fe3espkUmEu0hQIfsRVJgSjruaaIr7qcSQRRTfR+Pr0r9/wFIRwe/0JMUBg0NOEoKgNlJoH/iRoLGaMPPlviJDBosw56deEdpNt+VO4SwSryJNUKET2l9+LFDGMNeIQqUGnpvqIIdSE0Rx0fAzhVOIxnCIB4ZyyLAK8ukJhXNslNhJhDSPa2eq/u7IIVPllqaSQT1S814p/ucNMp1cBjnhaaYxR7NBSUYdLZwyDycmEiNNJ4ZAJInZ1UEjKCHSJrWGCcGbP3mR9M5antvybs+b7asqjjo4BEfgBHjgArTBDeiALkDgETyDV/BmPVkv1rv1MSutWVXPPvgD6/MH7xyXwA==</latexit>

. . . 

RNN
<latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit>

S
<latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit>

�0
<latexit sha1_base64="Jenv/hyCjrsyvMxKVve+rWvvKUE=">AAAB/3icbVBLSwMxGMzWV62vVcGLl2ARPJVdEfRY9OKxgn1Ad1my2bQNzWNJskJZe/CvePGgiFf/hjf/jdl2D9o6EDLMfB+ZTJwyqo3nfTuVldW19Y3qZm1re2d3z90/6GiZKUzaWDKpejHShFFB2oYaRnqpIojHjHTj8U3hdx+I0lSKezNJScjRUNABxchYKXKPgliyRE+4vfJA0yFH08irRW7da3gzwGXil6QOSrQi9ytIJM44EQYzpHXf91IT5kgZihmZ1oJMkxThMRqSvqUCcaLDfJZ/Ck+tksCBVPYIA2fq740ccV1EtJMcmZFe9ArxP6+fmcFVmFORZoYIPH9okDFoJCzKgAlVBBs2sQRhRW1WiEdIIWxsZUUJ/uKXl0nnvOF7Df/uot68LuuogmNwAs6ADy5BE9yCFmgDDB7BM3gFb86T8+K8Ox/z0YpT7hyCP3A+fwANs5YY</latexit><latexit sha1_base64="Jenv/hyCjrsyvMxKVve+rWvvKUE=">AAAB/3icbVBLSwMxGMzWV62vVcGLl2ARPJVdEfRY9OKxgn1Ad1my2bQNzWNJskJZe/CvePGgiFf/hjf/jdl2D9o6EDLMfB+ZTJwyqo3nfTuVldW19Y3qZm1re2d3z90/6GiZKUzaWDKpejHShFFB2oYaRnqpIojHjHTj8U3hdx+I0lSKezNJScjRUNABxchYKXKPgliyRE+4vfJA0yFH08irRW7da3gzwGXil6QOSrQi9ytIJM44EQYzpHXf91IT5kgZihmZ1oJMkxThMRqSvqUCcaLDfJZ/Ck+tksCBVPYIA2fq740ccV1EtJMcmZFe9ArxP6+fmcFVmFORZoYIPH9okDFoJCzKgAlVBBs2sQRhRW1WiEdIIWxsZUUJ/uKXl0nnvOF7Df/uot68LuuogmNwAs6ADy5BE9yCFmgDDB7BM3gFb86T8+K8Ox/z0YpT7hyCP3A+fwANs5YY</latexit><latexit sha1_base64="Jenv/hyCjrsyvMxKVve+rWvvKUE=">AAAB/3icbVBLSwMxGMzWV62vVcGLl2ARPJVdEfRY9OKxgn1Ad1my2bQNzWNJskJZe/CvePGgiFf/hjf/jdl2D9o6EDLMfB+ZTJwyqo3nfTuVldW19Y3qZm1re2d3z90/6GiZKUzaWDKpejHShFFB2oYaRnqpIojHjHTj8U3hdx+I0lSKezNJScjRUNABxchYKXKPgliyRE+4vfJA0yFH08irRW7da3gzwGXil6QOSrQi9ytIJM44EQYzpHXf91IT5kgZihmZ1oJMkxThMRqSvqUCcaLDfJZ/Ck+tksCBVPYIA2fq740ccV1EtJMcmZFe9ArxP6+fmcFVmFORZoYIPH9okDFoJCzKgAlVBBs2sQRhRW1WiEdIIWxsZUUJ/uKXl0nnvOF7Df/uot68LuuogmNwAs6ADy5BE9yCFmgDDB7BM3gFb86T8+K8Ox/z0YpT7hyCP3A+fwANs5YY</latexit><latexit sha1_base64="Jenv/hyCjrsyvMxKVve+rWvvKUE=">AAAB/3icbVBLSwMxGMzWV62vVcGLl2ARPJVdEfRY9OKxgn1Ad1my2bQNzWNJskJZe/CvePGgiFf/hjf/jdl2D9o6EDLMfB+ZTJwyqo3nfTuVldW19Y3qZm1re2d3z90/6GiZKUzaWDKpejHShFFB2oYaRnqpIojHjHTj8U3hdx+I0lSKezNJScjRUNABxchYKXKPgliyRE+4vfJA0yFH08irRW7da3gzwGXil6QOSrQi9ytIJM44EQYzpHXf91IT5kgZihmZ1oJMkxThMRqSvqUCcaLDfJZ/Ck+tksCBVPYIA2fq740ccV1EtJMcmZFe9ArxP6+fmcFVmFORZoYIPH9okDFoJCzKgAlVBBs2sQRhRW1WiEdIIWxsZUUJ/uKXl0nnvOF7Df/uot68LuuogmNwAs6ADy5BE9yCFmgDDB7BM3gFb86T8+K8Ox/z0YpT7hyCP3A+fwANs5YY</latexit>

RNN
<latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit>

S
<latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit>

y1
<latexit sha1_base64="tmmChzGEYOS9d5dA+roRoZApu60=">AAAB+nicbVC7TsMwFL0pr1JeKYwsERUSU5UgJBgrWBiLRB9SG0WO47ZWHTuyHVAU+iksDCDEypew8Tc4bQZoOZLlo3PulY9PmDCqtOt+W5W19Y3Nrep2bWd3b//Arh92lUglJh0smJD9ECnCKCcdTTUj/UQSFIeM9MLpTeH3HohUVPB7nSXEj9GY0xHFSBspsOvDULBIZbG58mwWeLXAbrhNdw5nlXglaUCJdmB/DSOB05hwjRlSauC5ifZzJDXFjMxqw1SRBOEpGpOBoRzFRPn5PPrMOTVK5IyENIdrZ67+3shRrIp0ZjJGeqKWvUL8zxukenTl55QnqSYcLx4apczRwil6cCIqCdYsMwRhSU1WB0+QRFibtooSvOUvr5LuedNzm97dRaN1XdZRhWM4gTPw4BJacAtt6ACGR3iGV3iznqwX6936WIxWrHLnCP7A+vwBOEWT8w==</latexit><latexit sha1_base64="tmmChzGEYOS9d5dA+roRoZApu60=">AAAB+nicbVC7TsMwFL0pr1JeKYwsERUSU5UgJBgrWBiLRB9SG0WO47ZWHTuyHVAU+iksDCDEypew8Tc4bQZoOZLlo3PulY9PmDCqtOt+W5W19Y3Nrep2bWd3b//Arh92lUglJh0smJD9ECnCKCcdTTUj/UQSFIeM9MLpTeH3HohUVPB7nSXEj9GY0xHFSBspsOvDULBIZbG58mwWeLXAbrhNdw5nlXglaUCJdmB/DSOB05hwjRlSauC5ifZzJDXFjMxqw1SRBOEpGpOBoRzFRPn5PPrMOTVK5IyENIdrZ67+3shRrIp0ZjJGeqKWvUL8zxukenTl55QnqSYcLx4apczRwil6cCIqCdYsMwRhSU1WB0+QRFibtooSvOUvr5LuedNzm97dRaN1XdZRhWM4gTPw4BJacAtt6ACGR3iGV3iznqwX6936WIxWrHLnCP7A+vwBOEWT8w==</latexit><latexit sha1_base64="tmmChzGEYOS9d5dA+roRoZApu60=">AAAB+nicbVC7TsMwFL0pr1JeKYwsERUSU5UgJBgrWBiLRB9SG0WO47ZWHTuyHVAU+iksDCDEypew8Tc4bQZoOZLlo3PulY9PmDCqtOt+W5W19Y3Nrep2bWd3b//Arh92lUglJh0smJD9ECnCKCcdTTUj/UQSFIeM9MLpTeH3HohUVPB7nSXEj9GY0xHFSBspsOvDULBIZbG58mwWeLXAbrhNdw5nlXglaUCJdmB/DSOB05hwjRlSauC5ifZzJDXFjMxqw1SRBOEpGpOBoRzFRPn5PPrMOTVK5IyENIdrZ67+3shRrIp0ZjJGeqKWvUL8zxukenTl55QnqSYcLx4apczRwil6cCIqCdYsMwRhSU1WB0+QRFibtooSvOUvr5LuedNzm97dRaN1XdZRhWM4gTPw4BJacAtt6ACGR3iGV3iznqwX6936WIxWrHLnCP7A+vwBOEWT8w==</latexit><latexit sha1_base64="tmmChzGEYOS9d5dA+roRoZApu60=">AAAB+nicbVC7TsMwFL0pr1JeKYwsERUSU5UgJBgrWBiLRB9SG0WO47ZWHTuyHVAU+iksDCDEypew8Tc4bQZoOZLlo3PulY9PmDCqtOt+W5W19Y3Nrep2bWd3b//Arh92lUglJh0smJD9ECnCKCcdTTUj/UQSFIeM9MLpTeH3HohUVPB7nSXEj9GY0xHFSBspsOvDULBIZbG58mwWeLXAbrhNdw5nlXglaUCJdmB/DSOB05hwjRlSauC5ifZzJDXFjMxqw1SRBOEpGpOBoRzFRPn5PPrMOTVK5IyENIdrZ67+3shRrIp0ZjJGeqKWvUL8zxukenTl55QnqSYcLx4apczRwil6cCIqCdYsMwRhSU1WB0+QRFibtooSvOUvr5LuedNzm97dRaN1XdZRhWM4gTPw4BJacAtt6ACGR3iGV3iznqwX6936WIxWrHLnCP7A+vwBOEWT8w==</latexit>

y2
<latexit sha1_base64="ifgvL5PZ7kCqRNsDwpICQTyghbk=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBFclaQIuiy6cVnBPqANYTKZtEMnkzAzKYTQP3HjQhG3/ok7/8ZJm4W2HhjmcM69zJkTpJwp7Tjf1sbm1vbObm2vvn9weHRsn5z2VJJJQrsk4YkcBFhRzgTtaqY5HaSS4jjgtB9M70u/P6NSsUQ86TylXozHgkWMYG0k37ZHQcJDlcfmKvK53/LthtN0FkDrxK1IAyp0fPtrFCYki6nQhGOlhq6Taq/AUjPC6bw+yhRNMZniMR0aKnBMlVcsks/RpVFCFCXSHKHRQv29UeBYleHMZIz1RK16pfifN8x0dOsVTKSZpoIsH4oyjnSCyhpQyCQlmueGYCKZyYrIBEtMtCmrbkpwV7+8Tnqtpus03cfrRvuuqqMG53ABV+DCDbThATrQBQIzeIZXeLMK68V6tz6WoxtWtXMGf2B9/gD+3ZPg</latexit><latexit sha1_base64="ifgvL5PZ7kCqRNsDwpICQTyghbk=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBFclaQIuiy6cVnBPqANYTKZtEMnkzAzKYTQP3HjQhG3/ok7/8ZJm4W2HhjmcM69zJkTpJwp7Tjf1sbm1vbObm2vvn9weHRsn5z2VJJJQrsk4YkcBFhRzgTtaqY5HaSS4jjgtB9M70u/P6NSsUQ86TylXozHgkWMYG0k37ZHQcJDlcfmKvK53/LthtN0FkDrxK1IAyp0fPtrFCYki6nQhGOlhq6Taq/AUjPC6bw+yhRNMZniMR0aKnBMlVcsks/RpVFCFCXSHKHRQv29UeBYleHMZIz1RK16pfifN8x0dOsVTKSZpoIsH4oyjnSCyhpQyCQlmueGYCKZyYrIBEtMtCmrbkpwV7+8Tnqtpus03cfrRvuuqqMG53ABV+DCDbThATrQBQIzeIZXeLMK68V6tz6WoxtWtXMGf2B9/gD+3ZPg</latexit><latexit sha1_base64="ifgvL5PZ7kCqRNsDwpICQTyghbk=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBFclaQIuiy6cVnBPqANYTKZtEMnkzAzKYTQP3HjQhG3/ok7/8ZJm4W2HhjmcM69zJkTpJwp7Tjf1sbm1vbObm2vvn9weHRsn5z2VJJJQrsk4YkcBFhRzgTtaqY5HaSS4jjgtB9M70u/P6NSsUQ86TylXozHgkWMYG0k37ZHQcJDlcfmKvK53/LthtN0FkDrxK1IAyp0fPtrFCYki6nQhGOlhq6Taq/AUjPC6bw+yhRNMZniMR0aKnBMlVcsks/RpVFCFCXSHKHRQv29UeBYleHMZIz1RK16pfifN8x0dOsVTKSZpoIsH4oyjnSCyhpQyCQlmueGYCKZyYrIBEtMtCmrbkpwV7+8Tnqtpus03cfrRvuuqqMG53ABV+DCDbThATrQBQIzeIZXeLMK68V6tz6WoxtWtXMGf2B9/gD+3ZPg</latexit><latexit sha1_base64="ifgvL5PZ7kCqRNsDwpICQTyghbk=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBFclaQIuiy6cVnBPqANYTKZtEMnkzAzKYTQP3HjQhG3/ok7/8ZJm4W2HhjmcM69zJkTpJwp7Tjf1sbm1vbObm2vvn9weHRsn5z2VJJJQrsk4YkcBFhRzgTtaqY5HaSS4jjgtB9M70u/P6NSsUQ86TylXozHgkWMYG0k37ZHQcJDlcfmKvK53/LthtN0FkDrxK1IAyp0fPtrFCYki6nQhGOlhq6Taq/AUjPC6bw+yhRNMZniMR0aKnBMlVcsks/RpVFCFCXSHKHRQv29UeBYleHMZIz1RK16pfifN8x0dOsVTKSZpoIsH4oyjnSCyhpQyCQlmueGYCKZyYrIBEtMtCmrbkpwV7+8Tnqtpus03cfrRvuuqqMG53ABV+DCDbThATrQBQIzeIZXeLMK68V6tz6WoxtWtXMGf2B9/gD+3ZPg</latexit>

�1
<latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit><latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit><latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit><latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit>

… RNN
<latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit>

S
<latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit>

�N�1
<latexit sha1_base64="8dA424+Yn10OKk1oRqJYD792LUw=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEN5ZEBF0W3biSCvYBTQiTybQdOpMJMxOhhODGX3HjQhG3foU7/8ZJm4W2HhjmcM693HtPmDCqtON8W5Wl5ZXVtep6bWNza3vH3t3rKJFKTNpYMCF7IVKE0Zi0NdWM9BJJEA8Z6Ybj68LvPhCpqIjv9SQhPkfDmA4oRtpIgX3ghYJFasLNl3mKDjnKg+z21M0Du+40nCngInFLUgclWoH95UUCp5zEGjOkVN91Eu1nSGqKGclrXqpIgvAYDUnf0BhxovxsekIOj40SwYGQ5sUaTtXfHRniqtjSVHKkR2reK8T/vH6qB5d+RuMk1STGs0GDlEEtYJEHjKgkWLOJIQhLanaFeIQkwtqkVjMhuPMnL5LOWcN1Gu7deb15VcZRBYfgCJwAF1yAJrgBLdAGGDyCZ/AK3qwn68V6tz5mpRWr7NkHf2B9/gC+PJeg</latexit><latexit sha1_base64="8dA424+Yn10OKk1oRqJYD792LUw=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEN5ZEBF0W3biSCvYBTQiTybQdOpMJMxOhhODGX3HjQhG3foU7/8ZJm4W2HhjmcM693HtPmDCqtON8W5Wl5ZXVtep6bWNza3vH3t3rKJFKTNpYMCF7IVKE0Zi0NdWM9BJJEA8Z6Ybj68LvPhCpqIjv9SQhPkfDmA4oRtpIgX3ghYJFasLNl3mKDjnKg+z21M0Du+40nCngInFLUgclWoH95UUCp5zEGjOkVN91Eu1nSGqKGclrXqpIgvAYDUnf0BhxovxsekIOj40SwYGQ5sUaTtXfHRniqtjSVHKkR2reK8T/vH6qB5d+RuMk1STGs0GDlEEtYJEHjKgkWLOJIQhLanaFeIQkwtqkVjMhuPMnL5LOWcN1Gu7deb15VcZRBYfgCJwAF1yAJrgBLdAGGDyCZ/AK3qwn68V6tz5mpRWr7NkHf2B9/gC+PJeg</latexit><latexit sha1_base64="8dA424+Yn10OKk1oRqJYD792LUw=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEN5ZEBF0W3biSCvYBTQiTybQdOpMJMxOhhODGX3HjQhG3foU7/8ZJm4W2HhjmcM693HtPmDCqtON8W5Wl5ZXVtep6bWNza3vH3t3rKJFKTNpYMCF7IVKE0Zi0NdWM9BJJEA8Z6Ybj68LvPhCpqIjv9SQhPkfDmA4oRtpIgX3ghYJFasLNl3mKDjnKg+z21M0Du+40nCngInFLUgclWoH95UUCp5zEGjOkVN91Eu1nSGqKGclrXqpIgvAYDUnf0BhxovxsekIOj40SwYGQ5sUaTtXfHRniqtjSVHKkR2reK8T/vH6qB5d+RuMk1STGs0GDlEEtYJEHjKgkWLOJIQhLanaFeIQkwtqkVjMhuPMnL5LOWcN1Gu7deb15VcZRBYfgCJwAF1yAJrgBLdAGGDyCZ/AK3qwn68V6tz5mpRWr7NkHf2B9/gC+PJeg</latexit><latexit sha1_base64="8dA424+Yn10OKk1oRqJYD792LUw=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEN5ZEBF0W3biSCvYBTQiTybQdOpMJMxOhhODGX3HjQhG3foU7/8ZJm4W2HhjmcM693HtPmDCqtON8W5Wl5ZXVtep6bWNza3vH3t3rKJFKTNpYMCF7IVKE0Zi0NdWM9BJJEA8Z6Ybj68LvPhCpqIjv9SQhPkfDmA4oRtpIgX3ghYJFasLNl3mKDjnKg+z21M0Du+40nCngInFLUgclWoH95UUCp5zEGjOkVN91Eu1nSGqKGclrXqpIgvAYDUnf0BhxovxsekIOj40SwYGQ5sUaTtXfHRniqtjSVHKkR2reK8T/vH6qB5d+RuMk1STGs0GDlEEtYJEHjKgkWLOJIQhLanaFeIQkwtqkVjMhuPMnL5LOWcN1Gu7deb15VcZRBYfgCJwAF1yAJrgBLdAGGDyCZ/AK3qwn68V6tz5mpRWr7NkHf2B9/gC+PJeg</latexit>

yN
<latexit sha1_base64="e8WmB6ONfjwziGThzE15yD/ZPic=">AAAB+3icbVDNS8MwHE3n15xfdR69BIfgabQi6HHoxZNMcB+wlZKm6RaWJiVJxVL6r3jxoIhX/xFv/jemWw+6+SDk8d7vR15ekDCqtON8W7W19Y3Nrfp2Y2d3b//APmz2lUglJj0smJDDACnCKCc9TTUjw0QSFAeMDILZTekPHolUVPAHnSXEi9GE04hipI3k281xIFiosthceVb4+V3h2y2n7cwBV4lbkRao0PXtr3EocBoTrjFDSo1cJ9FejqSmmJGiMU4VSRCeoQkZGcpRTJSXz7MX8NQoIYyENIdrOFd/b+QoVmU8MxkjPVXLXin+541SHV15OeVJqgnHi4eilEEtYFkEDKkkWLPMEIQlNVkhniKJsDZ1NUwJ7vKXV0n/vO06bff+otW5ruqog2NwAs6ACy5BB9yCLugBDJ7AM3gFb1ZhvVjv1sditGZVO0fgD6zPH/mZlQg=</latexit><latexit sha1_base64="e8WmB6ONfjwziGThzE15yD/ZPic=">AAAB+3icbVDNS8MwHE3n15xfdR69BIfgabQi6HHoxZNMcB+wlZKm6RaWJiVJxVL6r3jxoIhX/xFv/jemWw+6+SDk8d7vR15ekDCqtON8W7W19Y3Nrfp2Y2d3b//APmz2lUglJj0smJDDACnCKCc9TTUjw0QSFAeMDILZTekPHolUVPAHnSXEi9GE04hipI3k281xIFiosthceVb4+V3h2y2n7cwBV4lbkRao0PXtr3EocBoTrjFDSo1cJ9FejqSmmJGiMU4VSRCeoQkZGcpRTJSXz7MX8NQoIYyENIdrOFd/b+QoVmU8MxkjPVXLXin+541SHV15OeVJqgnHi4eilEEtYFkEDKkkWLPMEIQlNVkhniKJsDZ1NUwJ7vKXV0n/vO06bff+otW5ruqog2NwAs6ACy5BB9yCLugBDJ7AM3gFb1ZhvVjv1sditGZVO0fgD6zPH/mZlQg=</latexit><latexit sha1_base64="e8WmB6ONfjwziGThzE15yD/ZPic=">AAAB+3icbVDNS8MwHE3n15xfdR69BIfgabQi6HHoxZNMcB+wlZKm6RaWJiVJxVL6r3jxoIhX/xFv/jemWw+6+SDk8d7vR15ekDCqtON8W7W19Y3Nrfp2Y2d3b//APmz2lUglJj0smJDDACnCKCc9TTUjw0QSFAeMDILZTekPHolUVPAHnSXEi9GE04hipI3k281xIFiosthceVb4+V3h2y2n7cwBV4lbkRao0PXtr3EocBoTrjFDSo1cJ9FejqSmmJGiMU4VSRCeoQkZGcpRTJSXz7MX8NQoIYyENIdrOFd/b+QoVmU8MxkjPVXLXin+541SHV15OeVJqgnHi4eilEEtYFkEDKkkWLPMEIQlNVkhniKJsDZ1NUwJ7vKXV0n/vO06bff+otW5ruqog2NwAs6ACy5BB9yCLugBDJ7AM3gFb1ZhvVjv1sditGZVO0fgD6zPH/mZlQg=</latexit><latexit sha1_base64="e8WmB6ONfjwziGThzE15yD/ZPic=">AAAB+3icbVDNS8MwHE3n15xfdR69BIfgabQi6HHoxZNMcB+wlZKm6RaWJiVJxVL6r3jxoIhX/xFv/jemWw+6+SDk8d7vR15ekDCqtON8W7W19Y3Nrfp2Y2d3b//APmz2lUglJj0smJDDACnCKCc9TTUjw0QSFAeMDILZTekPHolUVPAHnSXEi9GE04hipI3k281xIFiosthceVb4+V3h2y2n7cwBV4lbkRao0PXtr3EocBoTrjFDSo1cJ9FejqSmmJGiMU4VSRCeoQkZGcpRTJSXz7MX8NQoIYyENIdrOFd/b+QoVmU8MxkjPVXLXin+541SHV15OeVJqgnHi4eilEEtYFkEDKkkWLPMEIQlNVkhniKJsDZ1NUwJ7vKXV0n/vO06bff+otW5ruqog2NwAs6ACy5BB9yCLugBDJ7AM3gFb1ZhvVjv1sditGZVO0fgD6zPH/mZlQg=</latexit>

�1
<latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit><latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit><latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit><latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit>

�2
<latexit sha1_base64="JH5HzsTDWf/bzqCEuB8Q1phBmhk=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqqSCgnGChbGItGH1ESR4zitVduJbAepirLwKywMIMTKZ7DxNzhtBmg5kuWjc+7VvfeEKaNKO863VVtb39jcqm83dnb39g/sw6O+SjKJSQ8nLJHDECnCqCA9TTUjw1QSxENGBuH0tvQHj0QqmogHPUuJz9FY0JhipI0U2CdemLBIzbj5ck/RMUdFkLeLwG46LWcOuErcijRBhW5gf3lRgjNOhMYMKTVynVT7OZKaYkaKhpcpkiI8RWMyMlQgTpSfzw8o4LlRIhgn0jyh4Vz93ZEjrsodTSVHeqKWvVL8zxtlOr72cyrSTBOBF4PijEGdwDINGFFJsGYzQxCW1OwK8QRJhLXJrGFCcJdPXiX9dst1Wu79ZbNzU8VRB6fgDFwAF1yBDrgDXdADGBTgGbyCN+vJerHerY9Fac2qeo7BH1ifP6f+lxI=</latexit><latexit sha1_base64="JH5HzsTDWf/bzqCEuB8Q1phBmhk=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqqSCgnGChbGItGH1ESR4zitVduJbAepirLwKywMIMTKZ7DxNzhtBmg5kuWjc+7VvfeEKaNKO863VVtb39jcqm83dnb39g/sw6O+SjKJSQ8nLJHDECnCqCA9TTUjw1QSxENGBuH0tvQHj0QqmogHPUuJz9FY0JhipI0U2CdemLBIzbj5ck/RMUdFkLeLwG46LWcOuErcijRBhW5gf3lRgjNOhMYMKTVynVT7OZKaYkaKhpcpkiI8RWMyMlQgTpSfzw8o4LlRIhgn0jyh4Vz93ZEjrsodTSVHeqKWvVL8zxtlOr72cyrSTBOBF4PijEGdwDINGFFJsGYzQxCW1OwK8QRJhLXJrGFCcJdPXiX9dst1Wu79ZbNzU8VRB6fgDFwAF1yBDrgDXdADGBTgGbyCN+vJerHerY9Fac2qeo7BH1ifP6f+lxI=</latexit><latexit sha1_base64="JH5HzsTDWf/bzqCEuB8Q1phBmhk=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqqSCgnGChbGItGH1ESR4zitVduJbAepirLwKywMIMTKZ7DxNzhtBmg5kuWjc+7VvfeEKaNKO863VVtb39jcqm83dnb39g/sw6O+SjKJSQ8nLJHDECnCqCA9TTUjw1QSxENGBuH0tvQHj0QqmogHPUuJz9FY0JhipI0U2CdemLBIzbj5ck/RMUdFkLeLwG46LWcOuErcijRBhW5gf3lRgjNOhMYMKTVynVT7OZKaYkaKhpcpkiI8RWMyMlQgTpSfzw8o4LlRIhgn0jyh4Vz93ZEjrsodTSVHeqKWvVL8zxtlOr72cyrSTBOBF4PijEGdwDINGFFJsGYzQxCW1OwK8QRJhLXJrGFCcJdPXiX9dst1Wu79ZbNzU8VRB6fgDFwAF1yBDrgDXdADGBTgGbyCN+vJerHerY9Fac2qeo7BH1ifP6f+lxI=</latexit><latexit sha1_base64="JH5HzsTDWf/bzqCEuB8Q1phBmhk=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqqSCgnGChbGItGH1ESR4zitVduJbAepirLwKywMIMTKZ7DxNzhtBmg5kuWjc+7VvfeEKaNKO863VVtb39jcqm83dnb39g/sw6O+SjKJSQ8nLJHDECnCqCA9TTUjw1QSxENGBuH0tvQHj0QqmogHPUuJz9FY0JhipI0U2CdemLBIzbj5ck/RMUdFkLeLwG46LWcOuErcijRBhW5gf3lRgjNOhMYMKTVynVT7OZKaYkaKhpcpkiI8RWMyMlQgTpSfzw8o4LlRIhgn0jyh4Vz93ZEjrsodTSVHeqKWvVL8zxtlOr72cyrSTBOBF4PijEGdwDINGFFJsGYzQxCW1OwK8QRJhLXJrGFCcJdPXiX9dst1Wu79ZbNzU8VRB6fgDFwAF1yBDrgDXdADGBTgGbyCN+vJerHerY9Fac2qeo7BH1ifP6f+lxI=</latexit>

�N
<latexit sha1_base64="jxrQ6jUJ5+sBSXgPitXK8p0J25c=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiy6MaVVLAPaEKYTCbt0JlMmJkIJWTjr7hxoYhbP8Odf+OkzUJbDwxzOOde7r0nTBlV2nG+rdrK6tr6Rn2zsbW9s7tn7x/0lMgkJl0smJCDECnCaEK6mmpGBqkkiIeM9MPJTen3H4lUVCQPepoSn6NRQmOKkTZSYB95oWCRmnLz5Z6iI46KIL8rArvptJwZ4DJxK9IEFTqB/eVFAmecJBozpNTQdVLt50hqihkpGl6mSIrwBI3I0NAEcaL8fHZAAU+NEsFYSPMSDWfq744ccVXuaCo50mO16JXif94w0/GVn9MkzTRJ8HxQnDGoBSzTgBGVBGs2NQRhSc2uEI+RRFibzBomBHfx5GXSO2+5Tsu9v2i2r6s46uAYnIAz4IJL0Aa3oAO6AIMCPINX8GY9WS/Wu/UxL61ZVc8h+APr8wfSipcu</latexit><latexit sha1_base64="jxrQ6jUJ5+sBSXgPitXK8p0J25c=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiy6MaVVLAPaEKYTCbt0JlMmJkIJWTjr7hxoYhbP8Odf+OkzUJbDwxzOOde7r0nTBlV2nG+rdrK6tr6Rn2zsbW9s7tn7x/0lMgkJl0smJCDECnCaEK6mmpGBqkkiIeM9MPJTen3H4lUVCQPepoSn6NRQmOKkTZSYB95oWCRmnLz5Z6iI46KIL8rArvptJwZ4DJxK9IEFTqB/eVFAmecJBozpNTQdVLt50hqihkpGl6mSIrwBI3I0NAEcaL8fHZAAU+NEsFYSPMSDWfq744ccVXuaCo50mO16JXif94w0/GVn9MkzTRJ8HxQnDGoBSzTgBGVBGs2NQRhSc2uEI+RRFibzBomBHfx5GXSO2+5Tsu9v2i2r6s46uAYnIAz4IJL0Aa3oAO6AIMCPINX8GY9WS/Wu/UxL61ZVc8h+APr8wfSipcu</latexit><latexit sha1_base64="jxrQ6jUJ5+sBSXgPitXK8p0J25c=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiy6MaVVLAPaEKYTCbt0JlMmJkIJWTjr7hxoYhbP8Odf+OkzUJbDwxzOOde7r0nTBlV2nG+rdrK6tr6Rn2zsbW9s7tn7x/0lMgkJl0smJCDECnCaEK6mmpGBqkkiIeM9MPJTen3H4lUVCQPepoSn6NRQmOKkTZSYB95oWCRmnLz5Z6iI46KIL8rArvptJwZ4DJxK9IEFTqB/eVFAmecJBozpNTQdVLt50hqihkpGl6mSIrwBI3I0NAEcaL8fHZAAU+NEsFYSPMSDWfq744ccVXuaCo50mO16JXif94w0/GVn9MkzTRJ8HxQnDGoBSzTgBGVBGs2NQRhSc2uEI+RRFibzBomBHfx5GXSO2+5Tsu9v2i2r6s46uAYnIAz4IJL0Aa3oAO6AIMCPINX8GY9WS/Wu/UxL61ZVc8h+APr8wfSipcu</latexit><latexit sha1_base64="jxrQ6jUJ5+sBSXgPitXK8p0J25c=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiy6MaVVLAPaEKYTCbt0JlMmJkIJWTjr7hxoYhbP8Odf+OkzUJbDwxzOOde7r0nTBlV2nG+rdrK6tr6Rn2zsbW9s7tn7x/0lMgkJl0smJCDECnCaEK6mmpGBqkkiIeM9MPJTen3H4lUVCQPepoSn6NRQmOKkTZSYB95oWCRmnLz5Z6iI46KIL8rArvptJwZ4DJxK9IEFTqB/eVFAmecJBozpNTQdVLt50hqihkpGl6mSIrwBI3I0NAEcaL8fHZAAU+NEsFYSPMSDWfq744ccVXuaCo50mO16JXif94w0/GVn9MkzTRJ8HxQnDGoBSzTgBGVBGs2NQRhSc2uEI+RRFibzBomBHfx5GXSO2+5Tsu9v2i2r6s46uAYnIAz4IJL0Aa3oAO6AIMCPINX8GY9WS/Wu/UxL61ZVc8h+APr8wfSipcu</latexit>

…

…

�
<latexit sha1_base64="82xPFNMDkqGdF6ZSuxxZ/oIOfak=">AAAB/3icbVDNS8MwHE3n15xfVcGLl+AQPI1WBD0OvXic4D5gLSVN0y0sSUuSCqP24L/ixYMiXv03vPnfmG496OaDkMd7vx95eWHKqNKO823VVlbX1jfqm42t7Z3dPXv/oKeSTGLSxQlL5CBEijAqSFdTzcgglQTxkJF+OLkp/f4DkYom4l5PU+JzNBI0phhpIwX2kRcmLFJTbq7cU3TEURHkRWA3nZYzA1wmbkWaoEInsL+8KMEZJ0JjhpQauk6q/RxJTTEjRcPLFEkRnqARGRoqECfKz2f5C3hqlAjGiTRHaDhTf2/kiKsyopnkSI/VoleK/3nDTMdXfk5Fmmki8PyhOGNQJ7AsA0ZUEqzZ1BCEJTVZIR4jibA2lTVMCe7il5dJ77zlOi337qLZvq7qqINjcALOgAsuQRvcgg7oAgwewTN4BW/Wk/VivVsf89GaVe0cgj+wPn8ALgWW1g==</latexit><latexit sha1_base64="82xPFNMDkqGdF6ZSuxxZ/oIOfak=">AAAB/3icbVDNS8MwHE3n15xfVcGLl+AQPI1WBD0OvXic4D5gLSVN0y0sSUuSCqP24L/ixYMiXv03vPnfmG496OaDkMd7vx95eWHKqNKO823VVlbX1jfqm42t7Z3dPXv/oKeSTGLSxQlL5CBEijAqSFdTzcgglQTxkJF+OLkp/f4DkYom4l5PU+JzNBI0phhpIwX2kRcmLFJTbq7cU3TEURHkRWA3nZYzA1wmbkWaoEInsL+8KMEZJ0JjhpQauk6q/RxJTTEjRcPLFEkRnqARGRoqECfKz2f5C3hqlAjGiTRHaDhTf2/kiKsyopnkSI/VoleK/3nDTMdXfk5Fmmki8PyhOGNQJ7AsA0ZUEqzZ1BCEJTVZIR4jibA2lTVMCe7il5dJ77zlOi337qLZvq7qqINjcALOgAsuQRvcgg7oAgwewTN4BW/Wk/VivVsf89GaVe0cgj+wPn8ALgWW1g==</latexit><latexit sha1_base64="82xPFNMDkqGdF6ZSuxxZ/oIOfak=">AAAB/3icbVDNS8MwHE3n15xfVcGLl+AQPI1WBD0OvXic4D5gLSVN0y0sSUuSCqP24L/ixYMiXv03vPnfmG496OaDkMd7vx95eWHKqNKO823VVlbX1jfqm42t7Z3dPXv/oKeSTGLSxQlL5CBEijAqSFdTzcgglQTxkJF+OLkp/f4DkYom4l5PU+JzNBI0phhpIwX2kRcmLFJTbq7cU3TEURHkRWA3nZYzA1wmbkWaoEInsL+8KMEZJ0JjhpQauk6q/RxJTTEjRcPLFEkRnqARGRoqECfKz2f5C3hqlAjGiTRHaDhTf2/kiKsyopnkSI/VoleK/3nDTMdXfk5Fmmki8PyhOGNQJ7AsA0ZUEqzZ1BCEJTVZIR4jibA2lTVMCe7il5dJ77zlOi337qLZvq7qqINjcALOgAsuQRvcgg7oAgwewTN4BW/Wk/VivVsf89GaVe0cgj+wPn8ALgWW1g==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="1CzKsxS/pGpjFM1VKqQAuVp+amw=">AAAB9HicbVC7TsMwFL0pr1IKBAYWlogKialKWGBEYmEsEn1IbRQ5jtNa9SOyHaQqZOBXWBhAiG9h429w2g7QcqQrH51jy+eeOGNUG9//dmobm1vbO/Xdxl5z/+DQPWr2tMwVJl0smVSDGGnCqCBdQw0jg0wRxGNG+vH0tvL7j0RpKsWDmWUk5GgsaEoxMlaK3JNRLFmiZ9wexUjTMUdlVJSR2/Lb/hzeOgmWpAVLdCL3a5RInHMiDGZI62HgZyYskDIUM1I2RrkmGcJTNCZDSwXiRIfFPH/pnVsl8VKp7AjjzdXfLwrEdRXR3uTITPSqV4n/ecPcpNdhQUWWGyLw4qM0Z56RXlWGl1BFsGEzSxBW1Gb18AQphI2trGFLCFZXXie9y3bgt4N7H+pwCmdwAQFcwQ3cQQe6gOEJXuAN3p1n59X5WNRVc5a9HcMfOJ8/sRSVbA==</latexit><latexit sha1_base64="1CzKsxS/pGpjFM1VKqQAuVp+amw=">AAAB9HicbVC7TsMwFL0pr1IKBAYWlogKialKWGBEYmEsEn1IbRQ5jtNa9SOyHaQqZOBXWBhAiG9h429w2g7QcqQrH51jy+eeOGNUG9//dmobm1vbO/Xdxl5z/+DQPWr2tMwVJl0smVSDGGnCqCBdQw0jg0wRxGNG+vH0tvL7j0RpKsWDmWUk5GgsaEoxMlaK3JNRLFmiZ9wexUjTMUdlVJSR2/Lb/hzeOgmWpAVLdCL3a5RInHMiDGZI62HgZyYskDIUM1I2RrkmGcJTNCZDSwXiRIfFPH/pnVsl8VKp7AjjzdXfLwrEdRXR3uTITPSqV4n/ecPcpNdhQUWWGyLw4qM0Z56RXlWGl1BFsGEzSxBW1Gb18AQphI2trGFLCFZXXie9y3bgt4N7H+pwCmdwAQFcwQ3cQQe6gOEJXuAN3p1n59X5WNRVc5a9HcMfOJ8/sRSVbA==</latexit><latexit sha1_base64="MBMq7i1v74HZtItcH2hIwTDteyI=">AAAB/3icbVA7T8MwGHTKq5RXAYmFxaJCYqoSFhgrWBiLRFukJoocx2mt+hHZDlIVMvBXWBhAiJW/wca/wWkzQMtJlk933yefL0oZ1cZ1v53ayura+kZ9s7G1vbO719w/6GuZKUx6WDKp7iOkCaOC9Aw1jNyniiAeMTKIJtelP3ggSlMp7sw0JQFHI0ETipGxUtg88iPJYj3l9sp9TUccFWFehM2W23ZngMvEq0gLVOiGzS8/ljjjRBjMkNZDz01NkCNlKGakaPiZJinCEzQiQ0sF4kQH+Sx/AU+tEsNEKnuEgTP190aOuC4j2kmOzFgveqX4nzfMTHIZ5FSkmSECzx9KMgaNhGUZMKaKYMOmliCsqM0K8RgphI2trGFL8Ba/vEz6523PbXu3bqtzVdVRB8fgBJwBD1yADrgBXdADGDyCZ/AK3pwn58V5dz7mozWn2jkEf+B8/gAsxZbS</latexit><latexit sha1_base64="82xPFNMDkqGdF6ZSuxxZ/oIOfak=">AAAB/3icbVDNS8MwHE3n15xfVcGLl+AQPI1WBD0OvXic4D5gLSVN0y0sSUuSCqP24L/ixYMiXv03vPnfmG496OaDkMd7vx95eWHKqNKO823VVlbX1jfqm42t7Z3dPXv/oKeSTGLSxQlL5CBEijAqSFdTzcgglQTxkJF+OLkp/f4DkYom4l5PU+JzNBI0phhpIwX2kRcmLFJTbq7cU3TEURHkRWA3nZYzA1wmbkWaoEInsL+8KMEZJ0JjhpQauk6q/RxJTTEjRcPLFEkRnqARGRoqECfKz2f5C3hqlAjGiTRHaDhTf2/kiKsyopnkSI/VoleK/3nDTMdXfk5Fmmki8PyhOGNQJ7AsA0ZUEqzZ1BCEJTVZIR4jibA2lTVMCe7il5dJ77zlOi337qLZvq7qqINjcALOgAsuQRvcgg7oAgwewTN4BW/Wk/VivVsf89GaVe0cgj+wPn8ALgWW1g==</latexit><latexit sha1_base64="82xPFNMDkqGdF6ZSuxxZ/oIOfak=">AAAB/3icbVDNS8MwHE3n15xfVcGLl+AQPI1WBD0OvXic4D5gLSVN0y0sSUuSCqP24L/ixYMiXv03vPnfmG496OaDkMd7vx95eWHKqNKO823VVlbX1jfqm42t7Z3dPXv/oKeSTGLSxQlL5CBEijAqSFdTzcgglQTxkJF+OLkp/f4DkYom4l5PU+JzNBI0phhpIwX2kRcmLFJTbq7cU3TEURHkRWA3nZYzA1wmbkWaoEInsL+8KMEZJ0JjhpQauk6q/RxJTTEjRcPLFEkRnqARGRoqECfKz2f5C3hqlAjGiTRHaDhTf2/kiKsyopnkSI/VoleK/3nDTMdXfk5Fmmki8PyhOGNQJ7AsA0ZUEqzZ1BCEJTVZIR4jibA2lTVMCe7il5dJ77zlOi337qLZvq7qqINjcALOgAsuQRvcgg7oAgwewTN4BW/Wk/VivVsf89GaVe0cgj+wPn8ALgWW1g==</latexit><latexit sha1_base64="82xPFNMDkqGdF6ZSuxxZ/oIOfak=">AAAB/3icbVDNS8MwHE3n15xfVcGLl+AQPI1WBD0OvXic4D5gLSVN0y0sSUuSCqP24L/ixYMiXv03vPnfmG496OaDkMd7vx95eWHKqNKO823VVlbX1jfqm42t7Z3dPXv/oKeSTGLSxQlL5CBEijAqSFdTzcgglQTxkJF+OLkp/f4DkYom4l5PU+JzNBI0phhpIwX2kRcmLFJTbq7cU3TEURHkRWA3nZYzA1wmbkWaoEInsL+8KMEZJ0JjhpQauk6q/RxJTTEjRcPLFEkRnqARGRoqECfKz2f5C3hqlAjGiTRHaDhTf2/kiKsyopnkSI/VoleK/3nDTMdXfk5Fmmki8PyhOGNQJ7AsA0ZUEqzZ1BCEJTVZIR4jibA2lTVMCe7il5dJ77zlOi337qLZvq7qqINjcALOgAsuQRvcgg7oAgwewTN4BW/Wk/VivVsf89GaVe0cgj+wPn8ALgWW1g==</latexit><latexit sha1_base64="82xPFNMDkqGdF6ZSuxxZ/oIOfak=">AAAB/3icbVDNS8MwHE3n15xfVcGLl+AQPI1WBD0OvXic4D5gLSVN0y0sSUuSCqP24L/ixYMiXv03vPnfmG496OaDkMd7vx95eWHKqNKO823VVlbX1jfqm42t7Z3dPXv/oKeSTGLSxQlL5CBEijAqSFdTzcgglQTxkJF+OLkp/f4DkYom4l5PU+JzNBI0phhpIwX2kRcmLFJTbq7cU3TEURHkRWA3nZYzA1wmbkWaoEInsL+8KMEZJ0JjhpQauk6q/RxJTTEjRcPLFEkRnqARGRoqECfKz2f5C3hqlAjGiTRHaDhTf2/kiKsyopnkSI/VoleK/3nDTMdXfk5Fmmki8PyhOGNQJ7AsA0ZUEqzZ1BCEJTVZIR4jibA2lTVMCe7il5dJ77zlOi337qLZvq7qqINjcALOgAsuQRvcgg7oAgwewTN4BW/Wk/VivVsf89GaVe0cgj+wPn8ALgWW1g==</latexit><latexit sha1_base64="82xPFNMDkqGdF6ZSuxxZ/oIOfak=">AAAB/3icbVDNS8MwHE3n15xfVcGLl+AQPI1WBD0OvXic4D5gLSVN0y0sSUuSCqP24L/ixYMiXv03vPnfmG496OaDkMd7vx95eWHKqNKO823VVlbX1jfqm42t7Z3dPXv/oKeSTGLSxQlL5CBEijAqSFdTzcgglQTxkJF+OLkp/f4DkYom4l5PU+JzNBI0phhpIwX2kRcmLFJTbq7cU3TEURHkRWA3nZYzA1wmbkWaoEInsL+8KMEZJ0JjhpQauk6q/RxJTTEjRcPLFEkRnqARGRoqECfKz2f5C3hqlAjGiTRHaDhTf2/kiKsyopnkSI/VoleK/3nDTMdXfk5Fmmki8PyhOGNQJ7AsA0ZUEqzZ1BCEJTVZIR4jibA2lTVMCe7il5dJ77zlOi337qLZvq7qqINjcALOgAsuQRvcgg7oAgwewTN4BW/Wk/VivVsf89GaVe0cgj+wPn8ALgWW1g==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="1CzKsxS/pGpjFM1VKqQAuVp+amw=">AAAB9HicbVC7TsMwFL0pr1IKBAYWlogKialKWGBEYmEsEn1IbRQ5jtNa9SOyHaQqZOBXWBhAiG9h429w2g7QcqQrH51jy+eeOGNUG9//dmobm1vbO/Xdxl5z/+DQPWr2tMwVJl0smVSDGGnCqCBdQw0jg0wRxGNG+vH0tvL7j0RpKsWDmWUk5GgsaEoxMlaK3JNRLFmiZ9wexUjTMUdlVJSR2/Lb/hzeOgmWpAVLdCL3a5RInHMiDGZI62HgZyYskDIUM1I2RrkmGcJTNCZDSwXiRIfFPH/pnVsl8VKp7AjjzdXfLwrEdRXR3uTITPSqV4n/ecPcpNdhQUWWGyLw4qM0Z56RXlWGl1BFsGEzSxBW1Gb18AQphI2trGFLCFZXXie9y3bgt4N7H+pwCmdwAQFcwQ3cQQe6gOEJXuAN3p1n59X5WNRVc5a9HcMfOJ8/sRSVbA==</latexit><latexit sha1_base64="1CzKsxS/pGpjFM1VKqQAuVp+amw=">AAAB9HicbVC7TsMwFL0pr1IKBAYWlogKialKWGBEYmEsEn1IbRQ5jtNa9SOyHaQqZOBXWBhAiG9h429w2g7QcqQrH51jy+eeOGNUG9//dmobm1vbO/Xdxl5z/+DQPWr2tMwVJl0smVSDGGnCqCBdQw0jg0wRxGNG+vH0tvL7j0RpKsWDmWUk5GgsaEoxMlaK3JNRLFmiZ9wexUjTMUdlVJSR2/Lb/hzeOgmWpAVLdCL3a5RInHMiDGZI62HgZyYskDIUM1I2RrkmGcJTNCZDSwXiRIfFPH/pnVsl8VKp7AjjzdXfLwrEdRXR3uTITPSqV4n/ecPcpNdhQUWWGyLw4qM0Z56RXlWGl1BFsGEzSxBW1Gb18AQphI2trGFLCFZXXie9y3bgt4N7H+pwCmdwAQFcwQ3cQQe6gOEJXuAN3p1n59X5WNRVc5a9HcMfOJ8/sRSVbA==</latexit><latexit sha1_base64="MBMq7i1v74HZtItcH2hIwTDteyI=">AAAB/3icbVA7T8MwGHTKq5RXAYmFxaJCYqoSFhgrWBiLRFukJoocx2mt+hHZDlIVMvBXWBhAiJW/wca/wWkzQMtJlk933yefL0oZ1cZ1v53ayura+kZ9s7G1vbO719w/6GuZKUx6WDKp7iOkCaOC9Aw1jNyniiAeMTKIJtelP3ggSlMp7sw0JQFHI0ETipGxUtg88iPJYj3l9sp9TUccFWFehM2W23ZngMvEq0gLVOiGzS8/ljjjRBjMkNZDz01NkCNlKGakaPiZJinCEzQiQ0sF4kQH+Sx/AU+tEsNEKnuEgTP190aOuC4j2kmOzFgveqX4nzfMTHIZ5FSkmSECzx9KMgaNhGUZMKaKYMOmliCsqM0K8RgphI2trGFL8Ba/vEz6523PbXu3bqtzVdVRB8fgBJwBD1yADrgBXdADGDyCZ/AK3pwn58V5dz7mozWn2jkEf+B8/gAsxZbS</latexit><latexit sha1_base64="82xPFNMDkqGdF6ZSuxxZ/oIOfak=">AAAB/3icbVDNS8MwHE3n15xfVcGLl+AQPI1WBD0OvXic4D5gLSVN0y0sSUuSCqP24L/ixYMiXv03vPnfmG496OaDkMd7vx95eWHKqNKO823VVlbX1jfqm42t7Z3dPXv/oKeSTGLSxQlL5CBEijAqSFdTzcgglQTxkJF+OLkp/f4DkYom4l5PU+JzNBI0phhpIwX2kRcmLFJTbq7cU3TEURHkRWA3nZYzA1wmbkWaoEInsL+8KMEZJ0JjhpQauk6q/RxJTTEjRcPLFEkRnqARGRoqECfKz2f5C3hqlAjGiTRHaDhTf2/kiKsyopnkSI/VoleK/3nDTMdXfk5Fmmki8PyhOGNQJ7AsA0ZUEqzZ1BCEJTVZIR4jibA2lTVMCe7il5dJ77zlOi337qLZvq7qqINjcALOgAsuQRvcgg7oAgwewTN4BW/Wk/VivVsf89GaVe0cgj+wPn8ALgWW1g==</latexit><latexit sha1_base64="82xPFNMDkqGdF6ZSuxxZ/oIOfak=">AAAB/3icbVDNS8MwHE3n15xfVcGLl+AQPI1WBD0OvXic4D5gLSVN0y0sSUuSCqP24L/ixYMiXv03vPnfmG496OaDkMd7vx95eWHKqNKO823VVlbX1jfqm42t7Z3dPXv/oKeSTGLSxQlL5CBEijAqSFdTzcgglQTxkJF+OLkp/f4DkYom4l5PU+JzNBI0phhpIwX2kRcmLFJTbq7cU3TEURHkRWA3nZYzA1wmbkWaoEInsL+8KMEZJ0JjhpQauk6q/RxJTTEjRcPLFEkRnqARGRoqECfKz2f5C3hqlAjGiTRHaDhTf2/kiKsyopnkSI/VoleK/3nDTMdXfk5Fmmki8PyhOGNQJ7AsA0ZUEqzZ1BCEJTVZIR4jibA2lTVMCe7il5dJ77zlOi337qLZvq7qqINjcALOgAsuQRvcgg7oAgwewTN4BW/Wk/VivVsf89GaVe0cgj+wPn8ALgWW1g==</latexit><latexit sha1_base64="82xPFNMDkqGdF6ZSuxxZ/oIOfak=">AAAB/3icbVDNS8MwHE3n15xfVcGLl+AQPI1WBD0OvXic4D5gLSVN0y0sSUuSCqP24L/ixYMiXv03vPnfmG496OaDkMd7vx95eWHKqNKO823VVlbX1jfqm42t7Z3dPXv/oKeSTGLSxQlL5CBEijAqSFdTzcgglQTxkJF+OLkp/f4DkYom4l5PU+JzNBI0phhpIwX2kRcmLFJTbq7cU3TEURHkRWA3nZYzA1wmbkWaoEInsL+8KMEZJ0JjhpQauk6q/RxJTTEjRcPLFEkRnqARGRoqECfKz2f5C3hqlAjGiTRHaDhTf2/kiKsyopnkSI/VoleK/3nDTMdXfk5Fmmki8PyhOGNQJ7AsA0ZUEqzZ1BCEJTVZIR4jibA2lTVMCe7il5dJ77zlOi337qLZvq7qqINjcALOgAsuQRvcgg7oAgwewTN4BW/Wk/VivVsf89GaVe0cgj+wPn8ALgWW1g==</latexit><latexit sha1_base64="82xPFNMDkqGdF6ZSuxxZ/oIOfak=">AAAB/3icbVDNS8MwHE3n15xfVcGLl+AQPI1WBD0OvXic4D5gLSVN0y0sSUuSCqP24L/ixYMiXv03vPnfmG496OaDkMd7vx95eWHKqNKO823VVlbX1jfqm42t7Z3dPXv/oKeSTGLSxQlL5CBEijAqSFdTzcgglQTxkJF+OLkp/f4DkYom4l5PU+JzNBI0phhpIwX2kRcmLFJTbq7cU3TEURHkRWA3nZYzA1wmbkWaoEInsL+8KMEZJ0JjhpQauk6q/RxJTTEjRcPLFEkRnqARGRoqECfKz2f5C3hqlAjGiTRHaDhTf2/kiKsyopnkSI/VoleK/3nDTMdXfk5Fmmki8PyhOGNQJ7AsA0ZUEqzZ1BCEJTVZIR4jibA2lTVMCe7il5dJ77zlOi337qLZvq7qqINjcALOgAsuQRvcgg7oAgwewTN4BW/Wk/VivVsf89GaVe0cgj+wPn8ALgWW1g==</latexit><latexit sha1_base64="82xPFNMDkqGdF6ZSuxxZ/oIOfak=">AAAB/3icbVDNS8MwHE3n15xfVcGLl+AQPI1WBD0OvXic4D5gLSVN0y0sSUuSCqP24L/ixYMiXv03vPnfmG496OaDkMd7vx95eWHKqNKO823VVlbX1jfqm42t7Z3dPXv/oKeSTGLSxQlL5CBEijAqSFdTzcgglQTxkJF+OLkp/f4DkYom4l5PU+JzNBI0phhpIwX2kRcmLFJTbq7cU3TEURHkRWA3nZYzA1wmbkWaoEInsL+8KMEZJ0JjhpQauk6q/RxJTTEjRcPLFEkRnqARGRoqECfKz2f5C3hqlAjGiTRHaDhTf2/kiKsyopnkSI/VoleK/3nDTMdXfk5Fmmki8PyhOGNQJ7AsA0ZUEqzZ1BCEJTVZIR4jibA2lTVMCe7il5dJ77zlOi337qLZvq7qqINjcALOgAsuQRvcgg7oAgwewTN4BW/Wk/VivVsf89GaVe0cgj+wPn8ALgWW1g==</latexit><latexit sha1_base64="82xPFNMDkqGdF6ZSuxxZ/oIOfak=">AAAB/3icbVDNS8MwHE3n15xfVcGLl+AQPI1WBD0OvXic4D5gLSVN0y0sSUuSCqP24L/ixYMiXv03vPnfmG496OaDkMd7vx95eWHKqNKO823VVlbX1jfqm42t7Z3dPXv/oKeSTGLSxQlL5CBEijAqSFdTzcgglQTxkJF+OLkp/f4DkYom4l5PU+JzNBI0phhpIwX2kRcmLFJTbq7cU3TEURHkRWA3nZYzA1wmbkWaoEInsL+8KMEZJ0JjhpQauk6q/RxJTTEjRcPLFEkRnqARGRoqECfKz2f5C3hqlAjGiTRHaDhTf2/kiKsyopnkSI/VoleK/3nDTMdXfk5Fmmki8PyhOGNQJ7AsA0ZUEqzZ1BCEJTVZIR4jibA2lTVMCe7il5dJ77zlOi337qLZvq7qqINjcALOgAsuQRvcgg7oAgwewTN4BW/Wk/VivVsf89GaVe0cgj+wPn8ALgWW1g==</latexit>

h0 h1 h2 h3 hN�1 hN hn�1 hn
<latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit>

h0 h1 h2 h3 hN�1 hN hn�1 hn
<latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit>

h0 h1 h2 h3 hN�1 hN hn�1 hn
<latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit>

h0 h1 h2 h3 hN�1 hN hn�1 hn
<latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit>

h0 h1 h2 h3 hN�1 hN hn�1 hn
<latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit>

h0 h1 h2 h3 hN�1 hN hn�1 hn
<latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit>

h0 h1 h2 h3 hN�1 hN hn�1 hn
<latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit>

h0 h1 h2 h3 hN�1 hN hn�1 hn
<latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit>

h0 h1 h2 h3 hN�1 hN hn�1 hn
<latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit>

h0 h1 h2 h3 hN�1 hN hn�1 hn
<latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit>

h0 h1 h2 h3 hN�1 hN hn�1 hn
<latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit>

h0 h1 h2 h3 hN�1 hN hn�1 hn
<latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit>

h0 h1 h2 h3 hN�1 hN hn�1 hn
<latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit>

h0 h1 h2 h3 hN�1 hN hn�1 hn
<latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit>

h0 h1 h2 h3 hN�1 hN hn�1 hn
<latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit>

h0 h1 h2 h3 hN�1 hN hn�1 hn
<latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit>

h0 h1 h2 h3 hN�1 hN hn�1 hn
<latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit>

(c)
<latexit sha1_base64="Quy+1ickKOEYBNqPn9Z0KClO49U=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSLUS0lE0GPRi8cK9gPbUDbbTbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGN1O/9ci1EbG6x3HC/YgOlAgFo2ilhy7yJ8wq7GzSK5XdqjsDWSZeTsqQo94rfXX7MUsjrpBJakzHcxP0M6pRMMknxW5qeELZiA54x1JFI278bHbxhJxapU/CWNtSSGbq74mMRsaMo8B2RhSHZtGbiv95nRTDKz8TKkmRKzZfFKaSYEym75O+0JyhHFtCmRb2VsKGVFOGNqSiDcFbfHmZNM+rnlv17i7Ktes8jgIcwwlUwINLqMEt1KEBDBQ8wyu8OcZ5cd6dj3nripPPHMEfOJ8/UciQqw==</latexit><latexit sha1_base64="Quy+1ickKOEYBNqPn9Z0KClO49U=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSLUS0lE0GPRi8cK9gPbUDbbTbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGN1O/9ci1EbG6x3HC/YgOlAgFo2ilhy7yJ8wq7GzSK5XdqjsDWSZeTsqQo94rfXX7MUsjrpBJakzHcxP0M6pRMMknxW5qeELZiA54x1JFI278bHbxhJxapU/CWNtSSGbq74mMRsaMo8B2RhSHZtGbiv95nRTDKz8TKkmRKzZfFKaSYEym75O+0JyhHFtCmRb2VsKGVFOGNqSiDcFbfHmZNM+rnlv17i7Ktes8jgIcwwlUwINLqMEt1KEBDBQ8wyu8OcZ5cd6dj3nripPPHMEfOJ8/UciQqw==</latexit><latexit sha1_base64="Quy+1ickKOEYBNqPn9Z0KClO49U=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSLUS0lE0GPRi8cK9gPbUDbbTbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGN1O/9ci1EbG6x3HC/YgOlAgFo2ilhy7yJ8wq7GzSK5XdqjsDWSZeTsqQo94rfXX7MUsjrpBJakzHcxP0M6pRMMknxW5qeELZiA54x1JFI278bHbxhJxapU/CWNtSSGbq74mMRsaMo8B2RhSHZtGbiv95nRTDKz8TKkmRKzZfFKaSYEym75O+0JyhHFtCmRb2VsKGVFOGNqSiDcFbfHmZNM+rnlv17i7Ktes8jgIcwwlUwINLqMEt1KEBDBQ8wyu8OcZ5cd6dj3nripPPHMEfOJ8/UciQqw==</latexit><latexit sha1_base64="Quy+1ickKOEYBNqPn9Z0KClO49U=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSLUS0lE0GPRi8cK9gPbUDbbTbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGN1O/9ci1EbG6x3HC/YgOlAgFo2ilhy7yJ8wq7GzSK5XdqjsDWSZeTsqQo94rfXX7MUsjrpBJakzHcxP0M6pRMMknxW5qeELZiA54x1JFI278bHbxhJxapU/CWNtSSGbq74mMRsaMo8B2RhSHZtGbiv95nRTDKz8TKkmRKzZfFKaSYEym75O+0JyhHFtCmRb2VsKGVFOGNqSiDcFbfHmZNM+rnlv17i7Ktes8jgIcwwlUwINLqMEt1KEBDBQ8wyu8OcZ5cd6dj3nripPPHMEfOJ8/UciQqw==</latexit>

A
<latexit sha1_base64="BAeVOBC5ObWqGCFk52KlP7hcwRg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPVi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOmXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66gBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBkt2MxQ==</latexit><latexit sha1_base64="BAeVOBC5ObWqGCFk52KlP7hcwRg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPVi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOmXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66gBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBkt2MxQ==</latexit><latexit sha1_base64="BAeVOBC5ObWqGCFk52KlP7hcwRg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPVi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOmXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66gBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBkt2MxQ==</latexit><latexit sha1_base64="BAeVOBC5ObWqGCFk52KlP7hcwRg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPVi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOmXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66gBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBkt2MxQ==</latexit>

Figure 1. (a) Left-hand side: An RNN cell (green box) takes
a sequence of inputs {�n}, where at each step n the input
�n�1 and the vector hn�1 are fed in the RNN cell which gen-
erates a vector hn called the hidden state of the RNN. hn

is meant to encode the history of the previous inputs �n0<n.
Moreover, the hidden state hn is fed to a fully connected layer
with Softmax activation S (magenta circles) to compute con-
ditional probabilities. Right-hand side: The unrolled version
of the RNN layer on the left-hand side. (b) A deep RNN
model with Nl stacked single RNN cells (green blocks) fol-
lowed by a fully connected layer with activation function A
(magenta circle). Each single RNN cell at the `-th layer has
its corresponding hidden state h`

n, which serves also as an in-
put for the RNN cell at the (` + 1)-th layer. (c) A graphical
representation of autoregressive sampling of RNNs.

From Eqs. (2) and (3), it is evident that the hidden
vector hn encodes information about previous spin con-
figurations �<n. For correlated probabilities, the his-
tory �<n is relevant to the prediction of the probabili-
ties of the following �n. By passing on hidden states in
Eq. (3) between sites, the RNN is capable of modeling
strongly correlated distributions. Hereafter, we shall call
the dimension dh of the hidden state hn the number of
memory units. We emphasize that the weights W and
U and the biases b and c together comprise the varia-
tional parameters of our ansatz wave function of the next
section. These parameters are typically shared among
the di↵erent values of n, giving rise to a highly compact
parametrization of the probability distribution. Once the
dimension dh is specified, the number of parameters in
the ansatz is independent of the system size N .

By construction, the model allows for an e�cient es-
timation of the normalized probability of a given con-
figuration �. This construction is unlike energy-based
models, which require intractable calculations of the par-

tition function, or likelihood-free models such as Gener-
ative Adversarial Networks (GANs) that do not allow
for an explicit estimation of probabilities [33, 34]. The
sequential process of computing the probability vectors
yn is schematically depicted in Fig. 1(a). Deep archi-
tectures can be obtained by stacking several RNN cells
as shown in Fig. 1(b) for a general activation function
A (not necessarily Softmax). As illustrated in Fig. 1(c),
RNNs have the autoregressive property, meaning that the
conditional probability P (�n|�<n) depends only on con-
figurations �1, . . .�n�1. We also note that the computa-
tional cost of sampling a configuration �1, . . .�N is linear
in the length N of the configuration. Another important
property of the normalized RNN probability distribution
is that it can be used to produce successive samples �
and �0 that are independent. Taking advantage of this
property, the sampling procedure can be parallelized.

In practice, training vanilla RNNs can be challeng-
ing, since capturing long-distance correlations between
the variables �n tends to make the gradients either ex-
plode or vanish [23, 35–37]. Similar to MPS [38], long-
distance correlations in RNNs are suppressed exponen-
tially [39] and extensions of the vanilla RNN have been
proposed [20, 40] in order to improve on this limitation.
Two successful examples are the long short-term memory
(LSTM) unit [20], and the gated recurrent unit (GRU)
[40]. Unless stated otherwise, in this paper we use the
GRU [40] as the elementary cell in our (one-dimensional)
RNNs to study models in one and two spatial dimen-
sions. The details of the implementation can be found in
App. A.

Furthermore, we explore the use of two-dimensional
(2D) vanilla RNNs [21], where information about the
spatial location of neighboring spins is exploited by the
RNN ansatz. The basic idea of 2D RNNs is to replace
the single recurrent connection in a standard RNN, as
shown in Eq. (2), with two recurrent connections that
are passed to the neighboring sites. Thus, at each point
in the lattice the hidden layer of the network receives
both spin configuration inputs and the hidden vectors
from the neighboring sites, in a way that respects the
autoregressive property. We provide the details of the
implementation in Sec. III C and App. B.

B. RNN wave functions

The previous section focused exclusively on the ef-
ficient parametrization of classical probability distribu-
tions P (�). In contrast, quantum mechanical wave func-
tions are in general a set of complex valued amplitudes
 (�), rather than conventional probabilities. Before dis-
cussing how to modify the RNN ansatz to represent com-
plex wave functions, we note that an important class
of stoquastic many-body Hamiltonians has ground states
| i with real and positive amplitudes in the standard
product spin basis [41]. Thus, these ground states have
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ational principle. Here we investigate the power of RNNs
and their extensions for approximating the ground state
of strongly correlated local Hamiltonians. We demon-
strate how the variational principle can be combined with
RNNs to yield highly e�cient ansatz wave functions. Our
proposal makes use of the autoregressive property [30–32]
of RNNs, which, unlike traditional VMC methods, allows
for sampling from the wave function. We variationally
optimize our RNNs to approximate ground states of var-
ious strongly correlated quantum systems in one and two
dimensions. We find excellent agreement for local cor-
relation functions and entanglement entropy upon com-
parison with well-established state-of-the-art approaches,
while requiring only a fraction of the variational parame-
ters. Through extensive scaling studies, we show that the
intrinsic bias of our ansatz can be systematically reduced
to yield highly accurate ground state approximations of
large quantum systems.

II. CLASSICAL AND QUANTUM RECURRENT
NEURAL NETWORKS

A. RNNs for classical probability distributions

We consider probability distributions defined over a
discrete sample space, where a single configuration con-
sists of a list � ⌘ (�1, �2, . . . , �N ) of N variables �n, and
�n 2 {0, 1, . . . , dv � 1}. Here, the input dimension dv

represents the number of possible values that any given
variable �n can take. A central task in machine learning
is to use a set of empirical samples to infer probability
distributions in cases where there are strong correlations
among the variables �n. We denote the probability of
a configuration � by P (�) ⌘ P (�1, �2, . . . , �N ), and use
the product rule for probabilities to express this distri-
bution as

P (�) = P (�1)P (�2|�1) · · · P (�N |�N�1, . . . , �2, �1), (1)

where P (�i|�i�1, . . . , �2, �1) ⌘ P (�i|�<i) is the condi-
tional distribution of �i given a configuration of all �j

with j < i.
Specifying every conditional probability P (�i|�<i)

gives a full characterization of any possible distribution
P (�), but in general such a representation grows expo-
nentially with system size N . Typically, real-world dis-
tributions are assumed to endow enough structure on the
problem to allow for accurate approximate descriptions
of P (�) that use far fewer resources [33]. This assump-
tion is also applicable in the context of ground state wave
functions that arise in physical systems, which we will
discuss at length in this paper.

RNNs form a class of correlated probability distribu-
tions of the form Eq. (1), where the P (�) are entirely
specified through the conditionals P (�i|�<i). The ele-
mentary building block of an RNN is a recurrent cell,
that has emerged in di↵erent versions in the past [24]. In
its simplest form, a recurrent cell is a non-linear function

that maps the direct sum (or concatenation) of an in-
coming hidden vector hn�1 of dimension dh and an input
vector �n�1 to an output hidden vector hn of dimension
dh such that

hn = f (W [hn�1; �n�1] + b) , (2)

where f is a non-linear activation function.
The parameters of this simple RNN (vanilla RNN) are

given by the weight matrix W 2 Rdh⇥(dh+dv), the bias
vector b 2 Rdh , and the states h0 and �0 that initial-
ize the recursion. In this paper, we fix h0 and �0 to
constant values. The vector �n is a one-hot encoding
of the input �n such that, e.g., �n = (1, 0), (0, 1) for
�n = 0, 1 (respectively) when the input dimension is two.
The computation of the full probability P (�) is carried
out by sequentially computing the conditionals, starting
with P (�1), as

P (�n|�n�1, . . . , �1) = yn · �n,

where the right-hand side contains the usual scalar prod-
uct between vectors and

yn ⌘ S (Uhn + c) . (3)

Here, U 2 Rdv⇥dh and c 2 Rdv are weights and biases
of a so-called Softmax layer, and the Softmax activation
function S is given by

S(vn) =
exp(vn)P
i exp(vi)

.

In Eq. (3) yn = (y1
n, . . . , y

dv
n ) is a dv-component vector

of positive, real numbers summing up to 1, i.e.,

kynk1 = 1, (4)

and thus forms a probability distribution over the states
�n. Once the vectors yn have been specified, the full
probability P (�) is given by

P (�) =
NY

n=1

yn · �n.

Note that P (�) is already properly normalized to unity
such that

kP (�)k1 = 1. (5)

Sampling from an RNN probability distribution is
achieved in a similar sequential fashion. To generate a
sample � = (�1, . . . , �N ) consisting of a set of N config-
urations �n, one first calculates the hidden state h1 and
the probability y1 from the initial vectors h0 and �0. A
sample �1 from the probability distribution y1 is drawn,
which is then fed as a one-hot vector �1 along with h1

back into the recurrent cell to obtain y2, h2 and then �2.
The procedure is then iterated until N configurations �n

have been obtained as illustrated in Fig. 1(c).

Sampling: 

•Sample each conditional 

•Input the sample to the next step  

 

 —  Softmax function 

 

S(xi) =
exi

∑j exj

RNNs are universal function approximators.  Schäfer and Zimmermann (2006)  

P (�1,�2, . . . ,�N ) = P (�1)P (�2|�1)P (�3|�1,�2) . . . P (�N |�1,�2, . . . ,�N�1)
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 — d measures the 
expressive power of the model

hn ∈ ℝd

 yn = P(σn |σ1, …σn−1)

https://link.springer.com/chapter/10.1007/11840817_66
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S
<latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit>

yn
<latexit sha1_base64="IBAjgHPxccfMcaELheitygVoGfs=">AAAB+nicbVC7TsMwFL0pr1JeKYwsERUSU5UgJBgrWBiLRB9SG0WO47ZWHTuyHVAU+iksDCDEypew8Tc4bQZoOZLlo3PulY9PmDCqtOt+W5W19Y3Nrep2bWd3b//Arh92lUglJh0smJD9ECnCKCcdTTUj/UQSFIeM9MLpTeH3HohUVPB7nSXEj9GY0xHFSBspsOvDULBIZbG58mwW8FpgN9ymO4ezSrySNKBEO7C/hpHAaUy4xgwpNfDcRPs5kppiRma1YapIgvAUjcnAUI5iovx8Hn3mnBolckZCmsO1M1d/b+QoVkU6MxkjPVHLXiH+5w1SPbryc8qTVBOOFw+NUuZo4RQ9OBGVBGuWGYKwpCargydIIqxNW0UJ3vKXV0n3vOm5Te/uotG6LuuowjGcwBl4cAktuIU2dADDIzzDK7xZT9aL9W59LEYrVrlzBH9gff4AlPaUMA==</latexit><latexit sha1_base64="IBAjgHPxccfMcaELheitygVoGfs=">AAAB+nicbVC7TsMwFL0pr1JeKYwsERUSU5UgJBgrWBiLRB9SG0WO47ZWHTuyHVAU+iksDCDEypew8Tc4bQZoOZLlo3PulY9PmDCqtOt+W5W19Y3Nrep2bWd3b//Arh92lUglJh0smJD9ECnCKCcdTTUj/UQSFIeM9MLpTeH3HohUVPB7nSXEj9GY0xHFSBspsOvDULBIZbG58mwW8FpgN9ymO4ezSrySNKBEO7C/hpHAaUy4xgwpNfDcRPs5kppiRma1YapIgvAUjcnAUI5iovx8Hn3mnBolckZCmsO1M1d/b+QoVkU6MxkjPVHLXiH+5w1SPbryc8qTVBOOFw+NUuZo4RQ9OBGVBGuWGYKwpCargydIIqxNW0UJ3vKXV0n3vOm5Te/uotG6LuuowjGcwBl4cAktuIU2dADDIzzDK7xZT9aL9W59LEYrVrlzBH9gff4AlPaUMA==</latexit><latexit sha1_base64="IBAjgHPxccfMcaELheitygVoGfs=">AAAB+nicbVC7TsMwFL0pr1JeKYwsERUSU5UgJBgrWBiLRB9SG0WO47ZWHTuyHVAU+iksDCDEypew8Tc4bQZoOZLlo3PulY9PmDCqtOt+W5W19Y3Nrep2bWd3b//Arh92lUglJh0smJD9ECnCKCcdTTUj/UQSFIeM9MLpTeH3HohUVPB7nSXEj9GY0xHFSBspsOvDULBIZbG58mwW8FpgN9ymO4ezSrySNKBEO7C/hpHAaUy4xgwpNfDcRPs5kppiRma1YapIgvAUjcnAUI5iovx8Hn3mnBolckZCmsO1M1d/b+QoVkU6MxkjPVHLXiH+5w1SPbryc8qTVBOOFw+NUuZo4RQ9OBGVBGuWGYKwpCargydIIqxNW0UJ3vKXV0n3vOm5Te/uotG6LuuowjGcwBl4cAktuIU2dADDIzzDK7xZT9aL9W59LEYrVrlzBH9gff4AlPaUMA==</latexit><latexit sha1_base64="IBAjgHPxccfMcaELheitygVoGfs=">AAAB+nicbVC7TsMwFL0pr1JeKYwsERUSU5UgJBgrWBiLRB9SG0WO47ZWHTuyHVAU+iksDCDEypew8Tc4bQZoOZLlo3PulY9PmDCqtOt+W5W19Y3Nrep2bWd3b//Arh92lUglJh0smJD9ECnCKCcdTTUj/UQSFIeM9MLpTeH3HohUVPB7nSXEj9GY0xHFSBspsOvDULBIZbG58mwW8FpgN9ymO4ezSrySNKBEO7C/hpHAaUy4xgwpNfDcRPs5kppiRma1YapIgvAUjcnAUI5iovx8Hn3mnBolckZCmsO1M1d/b+QoVkU6MxkjPVHLXiH+5w1SPbryc8qTVBOOFw+NUuZo4RQ9OBGVBGuWGYKwpCargydIIqxNW0UJ3vKXV0n3vOm5Te/uotG6LuuowjGcwBl4cAktuIU2dADDIzzDK7xZT9aL9W59LEYrVrlzBH9gff4AlPaUMA==</latexit>

=<latexit sha1_base64="Wr3dgGP3QtVmXgNU1dt1x8UBTVI=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxirWFNpTNdtIu3WzC7kYoof/AiwdFvPqPvPlv3LQ5aOuDgcd7M8zMCxLBtXHdb6e0srq2vlHerGxt7+zuVfcPHnWcKoYtFotYdQKqUXCJLcONwE6ikEaBwHYwvsn99hMqzWP5YCYJ+hEdSh5yRo2V7q8q/WrNrbszkGXiFaQGBZr96ldvELM0QmmYoFp3PTcxfkaV4UzgtNJLNSaUjekQu5ZKGqH2s9mlU3JilQEJY2VLGjJTf09kNNJ6EgW2M6JmpBe9XPzP66YmvPQzLpPUoGTzRWEqiIlJ/jYZcIXMiIkllClubyVsRBVlxoaTh+AtvrxMHs/qnlv37s5rjesijjIcwTGcggcX0IBbaEILGITwDK/w5oydF+fd+Zi3lpxi5hD+wPn8AcEWjNU=</latexit><latexit sha1_base64="Wr3dgGP3QtVmXgNU1dt1x8UBTVI=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxirWFNpTNdtIu3WzC7kYoof/AiwdFvPqPvPlv3LQ5aOuDgcd7M8zMCxLBtXHdb6e0srq2vlHerGxt7+zuVfcPHnWcKoYtFotYdQKqUXCJLcONwE6ikEaBwHYwvsn99hMqzWP5YCYJ+hEdSh5yRo2V7q8q/WrNrbszkGXiFaQGBZr96ldvELM0QmmYoFp3PTcxfkaV4UzgtNJLNSaUjekQu5ZKGqH2s9mlU3JilQEJY2VLGjJTf09kNNJ6EgW2M6JmpBe9XPzP66YmvPQzLpPUoGTzRWEqiIlJ/jYZcIXMiIkllClubyVsRBVlxoaTh+AtvrxMHs/qnlv37s5rjesijjIcwTGcggcX0IBbaEILGITwDK/w5oydF+fd+Zi3lpxi5hD+wPn8AcEWjNU=</latexit><latexit sha1_base64="Wr3dgGP3QtVmXgNU1dt1x8UBTVI=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxirWFNpTNdtIu3WzC7kYoof/AiwdFvPqPvPlv3LQ5aOuDgcd7M8zMCxLBtXHdb6e0srq2vlHerGxt7+zuVfcPHnWcKoYtFotYdQKqUXCJLcONwE6ikEaBwHYwvsn99hMqzWP5YCYJ+hEdSh5yRo2V7q8q/WrNrbszkGXiFaQGBZr96ldvELM0QmmYoFp3PTcxfkaV4UzgtNJLNSaUjekQu5ZKGqH2s9mlU3JilQEJY2VLGjJTf09kNNJ6EgW2M6JmpBe9XPzP66YmvPQzLpPUoGTzRWEqiIlJ/jYZcIXMiIkllClubyVsRBVlxoaTh+AtvrxMHs/qnlv37s5rjesijjIcwTGcggcX0IBbaEILGITwDK/w5oydF+fd+Zi3lpxi5hD+wPn8AcEWjNU=</latexit><latexit sha1_base64="Wr3dgGP3QtVmXgNU1dt1x8UBTVI=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxirWFNpTNdtIu3WzC7kYoof/AiwdFvPqPvPlv3LQ5aOuDgcd7M8zMCxLBtXHdb6e0srq2vlHerGxt7+zuVfcPHnWcKoYtFotYdQKqUXCJLcONwE6ikEaBwHYwvsn99hMqzWP5YCYJ+hEdSh5yRo2V7q8q/WrNrbszkGXiFaQGBZr96ldvELM0QmmYoFp3PTcxfkaV4UzgtNJLNSaUjekQu5ZKGqH2s9mlU3JilQEJY2VLGjJTf09kNNJ6EgW2M6JmpBe9XPzP66YmvPQzLpPUoGTzRWEqiIlJ/jYZcIXMiIkllClubyVsRBVlxoaTh+AtvrxMHs/qnlv37s5rjesijjIcwTGcggcX0IBbaEILGITwDK/w5oydF+fd+Zi3lpxi5hD+wPn8AcEWjNU=</latexit>

RNN
<latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit>

S
<latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit>

�0
<latexit sha1_base64="Jenv/hyCjrsyvMxKVve+rWvvKUE=">AAAB/3icbVBLSwMxGMzWV62vVcGLl2ARPJVdEfRY9OKxgn1Ad1my2bQNzWNJskJZe/CvePGgiFf/hjf/jdl2D9o6EDLMfB+ZTJwyqo3nfTuVldW19Y3qZm1re2d3z90/6GiZKUzaWDKpejHShFFB2oYaRnqpIojHjHTj8U3hdx+I0lSKezNJScjRUNABxchYKXKPgliyRE+4vfJA0yFH08irRW7da3gzwGXil6QOSrQi9ytIJM44EQYzpHXf91IT5kgZihmZ1oJMkxThMRqSvqUCcaLDfJZ/Ck+tksCBVPYIA2fq740ccV1EtJMcmZFe9ArxP6+fmcFVmFORZoYIPH9okDFoJCzKgAlVBBs2sQRhRW1WiEdIIWxsZUUJ/uKXl0nnvOF7Df/uot68LuuogmNwAs6ADy5BE9yCFmgDDB7BM3gFb86T8+K8Ox/z0YpT7hyCP3A+fwANs5YY</latexit><latexit sha1_base64="Jenv/hyCjrsyvMxKVve+rWvvKUE=">AAAB/3icbVBLSwMxGMzWV62vVcGLl2ARPJVdEfRY9OKxgn1Ad1my2bQNzWNJskJZe/CvePGgiFf/hjf/jdl2D9o6EDLMfB+ZTJwyqo3nfTuVldW19Y3qZm1re2d3z90/6GiZKUzaWDKpejHShFFB2oYaRnqpIojHjHTj8U3hdx+I0lSKezNJScjRUNABxchYKXKPgliyRE+4vfJA0yFH08irRW7da3gzwGXil6QOSrQi9ytIJM44EQYzpHXf91IT5kgZihmZ1oJMkxThMRqSvqUCcaLDfJZ/Ck+tksCBVPYIA2fq740ccV1EtJMcmZFe9ArxP6+fmcFVmFORZoYIPH9okDFoJCzKgAlVBBs2sQRhRW1WiEdIIWxsZUUJ/uKXl0nnvOF7Df/uot68LuuogmNwAs6ADy5BE9yCFmgDDB7BM3gFb86T8+K8Ox/z0YpT7hyCP3A+fwANs5YY</latexit><latexit sha1_base64="Jenv/hyCjrsyvMxKVve+rWvvKUE=">AAAB/3icbVBLSwMxGMzWV62vVcGLl2ARPJVdEfRY9OKxgn1Ad1my2bQNzWNJskJZe/CvePGgiFf/hjf/jdl2D9o6EDLMfB+ZTJwyqo3nfTuVldW19Y3qZm1re2d3z90/6GiZKUzaWDKpejHShFFB2oYaRnqpIojHjHTj8U3hdx+I0lSKezNJScjRUNABxchYKXKPgliyRE+4vfJA0yFH08irRW7da3gzwGXil6QOSrQi9ytIJM44EQYzpHXf91IT5kgZihmZ1oJMkxThMRqSvqUCcaLDfJZ/Ck+tksCBVPYIA2fq740ccV1EtJMcmZFe9ArxP6+fmcFVmFORZoYIPH9okDFoJCzKgAlVBBs2sQRhRW1WiEdIIWxsZUUJ/uKXl0nnvOF7Df/uot68LuuogmNwAs6ADy5BE9yCFmgDDB7BM3gFb86T8+K8Ox/z0YpT7hyCP3A+fwANs5YY</latexit><latexit sha1_base64="Jenv/hyCjrsyvMxKVve+rWvvKUE=">AAAB/3icbVBLSwMxGMzWV62vVcGLl2ARPJVdEfRY9OKxgn1Ad1my2bQNzWNJskJZe/CvePGgiFf/hjf/jdl2D9o6EDLMfB+ZTJwyqo3nfTuVldW19Y3qZm1re2d3z90/6GiZKUzaWDKpejHShFFB2oYaRnqpIojHjHTj8U3hdx+I0lSKezNJScjRUNABxchYKXKPgliyRE+4vfJA0yFH08irRW7da3gzwGXil6QOSrQi9ytIJM44EQYzpHXf91IT5kgZihmZ1oJMkxThMRqSvqUCcaLDfJZ/Ck+tksCBVPYIA2fq740ccV1EtJMcmZFe9ArxP6+fmcFVmFORZoYIPH9okDFoJCzKgAlVBBs2sQRhRW1WiEdIIWxsZUUJ/uKXl0nnvOF7Df/uot68LuuogmNwAs6ADy5BE9yCFmgDDB7BM3gFb86T8+K8Ox/z0YpT7hyCP3A+fwANs5YY</latexit>

RNN
<latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit>

S
<latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit>

y1
<latexit sha1_base64="tmmChzGEYOS9d5dA+roRoZApu60=">AAAB+nicbVC7TsMwFL0pr1JeKYwsERUSU5UgJBgrWBiLRB9SG0WO47ZWHTuyHVAU+iksDCDEypew8Tc4bQZoOZLlo3PulY9PmDCqtOt+W5W19Y3Nrep2bWd3b//Arh92lUglJh0smJD9ECnCKCcdTTUj/UQSFIeM9MLpTeH3HohUVPB7nSXEj9GY0xHFSBspsOvDULBIZbG58mwWeLXAbrhNdw5nlXglaUCJdmB/DSOB05hwjRlSauC5ifZzJDXFjMxqw1SRBOEpGpOBoRzFRPn5PPrMOTVK5IyENIdrZ67+3shRrIp0ZjJGeqKWvUL8zxukenTl55QnqSYcLx4apczRwil6cCIqCdYsMwRhSU1WB0+QRFibtooSvOUvr5LuedNzm97dRaN1XdZRhWM4gTPw4BJacAtt6ACGR3iGV3iznqwX6936WIxWrHLnCP7A+vwBOEWT8w==</latexit><latexit sha1_base64="tmmChzGEYOS9d5dA+roRoZApu60=">AAAB+nicbVC7TsMwFL0pr1JeKYwsERUSU5UgJBgrWBiLRB9SG0WO47ZWHTuyHVAU+iksDCDEypew8Tc4bQZoOZLlo3PulY9PmDCqtOt+W5W19Y3Nrep2bWd3b//Arh92lUglJh0smJD9ECnCKCcdTTUj/UQSFIeM9MLpTeH3HohUVPB7nSXEj9GY0xHFSBspsOvDULBIZbG58mwWeLXAbrhNdw5nlXglaUCJdmB/DSOB05hwjRlSauC5ifZzJDXFjMxqw1SRBOEpGpOBoRzFRPn5PPrMOTVK5IyENIdrZ67+3shRrIp0ZjJGeqKWvUL8zxukenTl55QnqSYcLx4apczRwil6cCIqCdYsMwRhSU1WB0+QRFibtooSvOUvr5LuedNzm97dRaN1XdZRhWM4gTPw4BJacAtt6ACGR3iGV3iznqwX6936WIxWrHLnCP7A+vwBOEWT8w==</latexit><latexit sha1_base64="tmmChzGEYOS9d5dA+roRoZApu60=">AAAB+nicbVC7TsMwFL0pr1JeKYwsERUSU5UgJBgrWBiLRB9SG0WO47ZWHTuyHVAU+iksDCDEypew8Tc4bQZoOZLlo3PulY9PmDCqtOt+W5W19Y3Nrep2bWd3b//Arh92lUglJh0smJD9ECnCKCcdTTUj/UQSFIeM9MLpTeH3HohUVPB7nSXEj9GY0xHFSBspsOvDULBIZbG58mwWeLXAbrhNdw5nlXglaUCJdmB/DSOB05hwjRlSauC5ifZzJDXFjMxqw1SRBOEpGpOBoRzFRPn5PPrMOTVK5IyENIdrZ67+3shRrIp0ZjJGeqKWvUL8zxukenTl55QnqSYcLx4apczRwil6cCIqCdYsMwRhSU1WB0+QRFibtooSvOUvr5LuedNzm97dRaN1XdZRhWM4gTPw4BJacAtt6ACGR3iGV3iznqwX6936WIxWrHLnCP7A+vwBOEWT8w==</latexit><latexit sha1_base64="tmmChzGEYOS9d5dA+roRoZApu60=">AAAB+nicbVC7TsMwFL0pr1JeKYwsERUSU5UgJBgrWBiLRB9SG0WO47ZWHTuyHVAU+iksDCDEypew8Tc4bQZoOZLlo3PulY9PmDCqtOt+W5W19Y3Nrep2bWd3b//Arh92lUglJh0smJD9ECnCKCcdTTUj/UQSFIeM9MLpTeH3HohUVPB7nSXEj9GY0xHFSBspsOvDULBIZbG58mwWeLXAbrhNdw5nlXglaUCJdmB/DSOB05hwjRlSauC5ifZzJDXFjMxqw1SRBOEpGpOBoRzFRPn5PPrMOTVK5IyENIdrZ67+3shRrIp0ZjJGeqKWvUL8zxukenTl55QnqSYcLx4apczRwil6cCIqCdYsMwRhSU1WB0+QRFibtooSvOUvr5LuedNzm97dRaN1XdZRhWM4gTPw4BJacAtt6ACGR3iGV3iznqwX6936WIxWrHLnCP7A+vwBOEWT8w==</latexit>

y2
<latexit sha1_base64="ifgvL5PZ7kCqRNsDwpICQTyghbk=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBFclaQIuiy6cVnBPqANYTKZtEMnkzAzKYTQP3HjQhG3/ok7/8ZJm4W2HhjmcM69zJkTpJwp7Tjf1sbm1vbObm2vvn9weHRsn5z2VJJJQrsk4YkcBFhRzgTtaqY5HaSS4jjgtB9M70u/P6NSsUQ86TylXozHgkWMYG0k37ZHQcJDlcfmKvK53/LthtN0FkDrxK1IAyp0fPtrFCYki6nQhGOlhq6Taq/AUjPC6bw+yhRNMZniMR0aKnBMlVcsks/RpVFCFCXSHKHRQv29UeBYleHMZIz1RK16pfifN8x0dOsVTKSZpoIsH4oyjnSCyhpQyCQlmueGYCKZyYrIBEtMtCmrbkpwV7+8Tnqtpus03cfrRvuuqqMG53ABV+DCDbThATrQBQIzeIZXeLMK68V6tz6WoxtWtXMGf2B9/gD+3ZPg</latexit><latexit sha1_base64="ifgvL5PZ7kCqRNsDwpICQTyghbk=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBFclaQIuiy6cVnBPqANYTKZtEMnkzAzKYTQP3HjQhG3/ok7/8ZJm4W2HhjmcM69zJkTpJwp7Tjf1sbm1vbObm2vvn9weHRsn5z2VJJJQrsk4YkcBFhRzgTtaqY5HaSS4jjgtB9M70u/P6NSsUQ86TylXozHgkWMYG0k37ZHQcJDlcfmKvK53/LthtN0FkDrxK1IAyp0fPtrFCYki6nQhGOlhq6Taq/AUjPC6bw+yhRNMZniMR0aKnBMlVcsks/RpVFCFCXSHKHRQv29UeBYleHMZIz1RK16pfifN8x0dOsVTKSZpoIsH4oyjnSCyhpQyCQlmueGYCKZyYrIBEtMtCmrbkpwV7+8Tnqtpus03cfrRvuuqqMG53ABV+DCDbThATrQBQIzeIZXeLMK68V6tz6WoxtWtXMGf2B9/gD+3ZPg</latexit><latexit sha1_base64="ifgvL5PZ7kCqRNsDwpICQTyghbk=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBFclaQIuiy6cVnBPqANYTKZtEMnkzAzKYTQP3HjQhG3/ok7/8ZJm4W2HhjmcM69zJkTpJwp7Tjf1sbm1vbObm2vvn9weHRsn5z2VJJJQrsk4YkcBFhRzgTtaqY5HaSS4jjgtB9M70u/P6NSsUQ86TylXozHgkWMYG0k37ZHQcJDlcfmKvK53/LthtN0FkDrxK1IAyp0fPtrFCYki6nQhGOlhq6Taq/AUjPC6bw+yhRNMZniMR0aKnBMlVcsks/RpVFCFCXSHKHRQv29UeBYleHMZIz1RK16pfifN8x0dOsVTKSZpoIsH4oyjnSCyhpQyCQlmueGYCKZyYrIBEtMtCmrbkpwV7+8Tnqtpus03cfrRvuuqqMG53ABV+DCDbThATrQBQIzeIZXeLMK68V6tz6WoxtWtXMGf2B9/gD+3ZPg</latexit><latexit sha1_base64="ifgvL5PZ7kCqRNsDwpICQTyghbk=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBFclaQIuiy6cVnBPqANYTKZtEMnkzAzKYTQP3HjQhG3/ok7/8ZJm4W2HhjmcM69zJkTpJwp7Tjf1sbm1vbObm2vvn9weHRsn5z2VJJJQrsk4YkcBFhRzgTtaqY5HaSS4jjgtB9M70u/P6NSsUQ86TylXozHgkWMYG0k37ZHQcJDlcfmKvK53/LthtN0FkDrxK1IAyp0fPtrFCYki6nQhGOlhq6Taq/AUjPC6bw+yhRNMZniMR0aKnBMlVcsks/RpVFCFCXSHKHRQv29UeBYleHMZIz1RK16pfifN8x0dOsVTKSZpoIsH4oyjnSCyhpQyCQlmueGYCKZyYrIBEtMtCmrbkpwV7+8Tnqtpus03cfrRvuuqqMG53ABV+DCDbThATrQBQIzeIZXeLMK68V6tz6WoxtWtXMGf2B9/gD+3ZPg</latexit>

�1
<latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit><latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit><latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit><latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit>

… RNN
<latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit>

S
<latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit>

�N�1
<latexit sha1_base64="8dA424+Yn10OKk1oRqJYD792LUw=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEN5ZEBF0W3biSCvYBTQiTybQdOpMJMxOhhODGX3HjQhG3foU7/8ZJm4W2HhjmcM693HtPmDCqtON8W5Wl5ZXVtep6bWNza3vH3t3rKJFKTNpYMCF7IVKE0Zi0NdWM9BJJEA8Z6Ybj68LvPhCpqIjv9SQhPkfDmA4oRtpIgX3ghYJFasLNl3mKDjnKg+z21M0Du+40nCngInFLUgclWoH95UUCp5zEGjOkVN91Eu1nSGqKGclrXqpIgvAYDUnf0BhxovxsekIOj40SwYGQ5sUaTtXfHRniqtjSVHKkR2reK8T/vH6qB5d+RuMk1STGs0GDlEEtYJEHjKgkWLOJIQhLanaFeIQkwtqkVjMhuPMnL5LOWcN1Gu7deb15VcZRBYfgCJwAF1yAJrgBLdAGGDyCZ/AK3qwn68V6tz5mpRWr7NkHf2B9/gC+PJeg</latexit><latexit sha1_base64="8dA424+Yn10OKk1oRqJYD792LUw=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEN5ZEBF0W3biSCvYBTQiTybQdOpMJMxOhhODGX3HjQhG3foU7/8ZJm4W2HhjmcM693HtPmDCqtON8W5Wl5ZXVtep6bWNza3vH3t3rKJFKTNpYMCF7IVKE0Zi0NdWM9BJJEA8Z6Ybj68LvPhCpqIjv9SQhPkfDmA4oRtpIgX3ghYJFasLNl3mKDjnKg+z21M0Du+40nCngInFLUgclWoH95UUCp5zEGjOkVN91Eu1nSGqKGclrXqpIgvAYDUnf0BhxovxsekIOj40SwYGQ5sUaTtXfHRniqtjSVHKkR2reK8T/vH6qB5d+RuMk1STGs0GDlEEtYJEHjKgkWLOJIQhLanaFeIQkwtqkVjMhuPMnL5LOWcN1Gu7deb15VcZRBYfgCJwAF1yAJrgBLdAGGDyCZ/AK3qwn68V6tz5mpRWr7NkHf2B9/gC+PJeg</latexit><latexit sha1_base64="8dA424+Yn10OKk1oRqJYD792LUw=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEN5ZEBF0W3biSCvYBTQiTybQdOpMJMxOhhODGX3HjQhG3foU7/8ZJm4W2HhjmcM693HtPmDCqtON8W5Wl5ZXVtep6bWNza3vH3t3rKJFKTNpYMCF7IVKE0Zi0NdWM9BJJEA8Z6Ybj68LvPhCpqIjv9SQhPkfDmA4oRtpIgX3ghYJFasLNl3mKDjnKg+z21M0Du+40nCngInFLUgclWoH95UUCp5zEGjOkVN91Eu1nSGqKGclrXqpIgvAYDUnf0BhxovxsekIOj40SwYGQ5sUaTtXfHRniqtjSVHKkR2reK8T/vH6qB5d+RuMk1STGs0GDlEEtYJEHjKgkWLOJIQhLanaFeIQkwtqkVjMhuPMnL5LOWcN1Gu7deb15VcZRBYfgCJwAF1yAJrgBLdAGGDyCZ/AK3qwn68V6tz5mpRWr7NkHf2B9/gC+PJeg</latexit><latexit sha1_base64="8dA424+Yn10OKk1oRqJYD792LUw=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEN5ZEBF0W3biSCvYBTQiTybQdOpMJMxOhhODGX3HjQhG3foU7/8ZJm4W2HhjmcM693HtPmDCqtON8W5Wl5ZXVtep6bWNza3vH3t3rKJFKTNpYMCF7IVKE0Zi0NdWM9BJJEA8Z6Ybj68LvPhCpqIjv9SQhPkfDmA4oRtpIgX3ghYJFasLNl3mKDjnKg+z21M0Du+40nCngInFLUgclWoH95UUCp5zEGjOkVN91Eu1nSGqKGclrXqpIgvAYDUnf0BhxovxsekIOj40SwYGQ5sUaTtXfHRniqtjSVHKkR2reK8T/vH6qB5d+RuMk1STGs0GDlEEtYJEHjKgkWLOJIQhLanaFeIQkwtqkVjMhuPMnL5LOWcN1Gu7deb15VcZRBYfgCJwAF1yAJrgBLdAGGDyCZ/AK3qwn68V6tz5mpRWr7NkHf2B9/gC+PJeg</latexit>

yN
<latexit sha1_base64="e8WmB6ONfjwziGThzE15yD/ZPic=">AAAB+3icbVDNS8MwHE3n15xfdR69BIfgabQi6HHoxZNMcB+wlZKm6RaWJiVJxVL6r3jxoIhX/xFv/jemWw+6+SDk8d7vR15ekDCqtON8W7W19Y3Nrfp2Y2d3b//APmz2lUglJj0smJDDACnCKCc9TTUjw0QSFAeMDILZTekPHolUVPAHnSXEi9GE04hipI3k281xIFiosthceVb4+V3h2y2n7cwBV4lbkRao0PXtr3EocBoTrjFDSo1cJ9FejqSmmJGiMU4VSRCeoQkZGcpRTJSXz7MX8NQoIYyENIdrOFd/b+QoVmU8MxkjPVXLXin+541SHV15OeVJqgnHi4eilEEtYFkEDKkkWLPMEIQlNVkhniKJsDZ1NUwJ7vKXV0n/vO06bff+otW5ruqog2NwAs6ACy5BB9yCLugBDJ7AM3gFb1ZhvVjv1sditGZVO0fgD6zPH/mZlQg=</latexit><latexit sha1_base64="e8WmB6ONfjwziGThzE15yD/ZPic=">AAAB+3icbVDNS8MwHE3n15xfdR69BIfgabQi6HHoxZNMcB+wlZKm6RaWJiVJxVL6r3jxoIhX/xFv/jemWw+6+SDk8d7vR15ekDCqtON8W7W19Y3Nrfp2Y2d3b//APmz2lUglJj0smJDDACnCKCc9TTUjw0QSFAeMDILZTekPHolUVPAHnSXEi9GE04hipI3k281xIFiosthceVb4+V3h2y2n7cwBV4lbkRao0PXtr3EocBoTrjFDSo1cJ9FejqSmmJGiMU4VSRCeoQkZGcpRTJSXz7MX8NQoIYyENIdrOFd/b+QoVmU8MxkjPVXLXin+541SHV15OeVJqgnHi4eilEEtYFkEDKkkWLPMEIQlNVkhniKJsDZ1NUwJ7vKXV0n/vO06bff+otW5ruqog2NwAs6ACy5BB9yCLugBDJ7AM3gFb1ZhvVjv1sditGZVO0fgD6zPH/mZlQg=</latexit><latexit sha1_base64="e8WmB6ONfjwziGThzE15yD/ZPic=">AAAB+3icbVDNS8MwHE3n15xfdR69BIfgabQi6HHoxZNMcB+wlZKm6RaWJiVJxVL6r3jxoIhX/xFv/jemWw+6+SDk8d7vR15ekDCqtON8W7W19Y3Nrfp2Y2d3b//APmz2lUglJj0smJDDACnCKCc9TTUjw0QSFAeMDILZTekPHolUVPAHnSXEi9GE04hipI3k281xIFiosthceVb4+V3h2y2n7cwBV4lbkRao0PXtr3EocBoTrjFDSo1cJ9FejqSmmJGiMU4VSRCeoQkZGcpRTJSXz7MX8NQoIYyENIdrOFd/b+QoVmU8MxkjPVXLXin+541SHV15OeVJqgnHi4eilEEtYFkEDKkkWLPMEIQlNVkhniKJsDZ1NUwJ7vKXV0n/vO06bff+otW5ruqog2NwAs6ACy5BB9yCLugBDJ7AM3gFb1ZhvVjv1sditGZVO0fgD6zPH/mZlQg=</latexit><latexit sha1_base64="e8WmB6ONfjwziGThzE15yD/ZPic=">AAAB+3icbVDNS8MwHE3n15xfdR69BIfgabQi6HHoxZNMcB+wlZKm6RaWJiVJxVL6r3jxoIhX/xFv/jemWw+6+SDk8d7vR15ekDCqtON8W7W19Y3Nrfp2Y2d3b//APmz2lUglJj0smJDDACnCKCc9TTUjw0QSFAeMDILZTekPHolUVPAHnSXEi9GE04hipI3k281xIFiosthceVb4+V3h2y2n7cwBV4lbkRao0PXtr3EocBoTrjFDSo1cJ9FejqSmmJGiMU4VSRCeoQkZGcpRTJSXz7MX8NQoIYyENIdrOFd/b+QoVmU8MxkjPVXLXin+541SHV15OeVJqgnHi4eilEEtYFkEDKkkWLPMEIQlNVkhniKJsDZ1NUwJ7vKXV0n/vO06bff+otW5ruqog2NwAs6ACy5BB9yCLugBDJ7AM3gFb1ZhvVjv1sditGZVO0fgD6zPH/mZlQg=</latexit>

�n�1
<latexit sha1_base64="pjuuVkzziLzp5ZSdpHe92FA3pkE=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyyCG0sigi6LblxWsLXQhDCZTNqh8wgzE6GE4MZfceNCEbd+hTv/xkmbhbYeGOZwzr3ce0+UUqK0635btaXlldW1+npjY3Nre8fe3espkUmEu0hQIfsRVJgSjruaaIr7qcSQRRTfR+Pr0r9/wFIRwe/0JMUBg0NOEoKgNlJoH/iRoLGaMPPlviJDBosw56deEdpNt+VO4SwSryJNUKET2l9+LFDGMNeIQqUGnpvqIIdSE0Rx0fAzhVOIxnCIB4ZyyLAK8ukJhXNslNhJhDSPa2eq/u7IIVPllqaSQT1S814p/ucNMp1cBjnhaaYxR7NBSUYdLZwyDycmEiNNJ4ZAJInZ1UEjKCHSJrWGCcGbP3mR9M5antvybs+b7asqjjo4BEfgBHjgArTBDeiALkDgETyDV/BmPVkv1rv1MSutWVXPPvgD6/MH7xyXwA==</latexit><latexit sha1_base64="pjuuVkzziLzp5ZSdpHe92FA3pkE=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyyCG0sigi6LblxWsLXQhDCZTNqh8wgzE6GE4MZfceNCEbd+hTv/xkmbhbYeGOZwzr3ce0+UUqK0635btaXlldW1+npjY3Nre8fe3espkUmEu0hQIfsRVJgSjruaaIr7qcSQRRTfR+Pr0r9/wFIRwe/0JMUBg0NOEoKgNlJoH/iRoLGaMPPlviJDBosw56deEdpNt+VO4SwSryJNUKET2l9+LFDGMNeIQqUGnpvqIIdSE0Rx0fAzhVOIxnCIB4ZyyLAK8ukJhXNslNhJhDSPa2eq/u7IIVPllqaSQT1S814p/ucNMp1cBjnhaaYxR7NBSUYdLZwyDycmEiNNJ4ZAJInZ1UEjKCHSJrWGCcGbP3mR9M5antvybs+b7asqjjo4BEfgBHjgArTBDeiALkDgETyDV/BmPVkv1rv1MSutWVXPPvgD6/MH7xyXwA==</latexit><latexit sha1_base64="pjuuVkzziLzp5ZSdpHe92FA3pkE=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyyCG0sigi6LblxWsLXQhDCZTNqh8wgzE6GE4MZfceNCEbd+hTv/xkmbhbYeGOZwzr3ce0+UUqK0635btaXlldW1+npjY3Nre8fe3espkUmEu0hQIfsRVJgSjruaaIr7qcSQRRTfR+Pr0r9/wFIRwe/0JMUBg0NOEoKgNlJoH/iRoLGaMPPlviJDBosw56deEdpNt+VO4SwSryJNUKET2l9+LFDGMNeIQqUGnpvqIIdSE0Rx0fAzhVOIxnCIB4ZyyLAK8ukJhXNslNhJhDSPa2eq/u7IIVPllqaSQT1S814p/ucNMp1cBjnhaaYxR7NBSUYdLZwyDycmEiNNJ4ZAJInZ1UEjKCHSJrWGCcGbP3mR9M5antvybs+b7asqjjo4BEfgBHjgArTBDeiALkDgETyDV/BmPVkv1rv1MSutWVXPPvgD6/MH7xyXwA==</latexit><latexit sha1_base64="pjuuVkzziLzp5ZSdpHe92FA3pkE=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyyCG0sigi6LblxWsLXQhDCZTNqh8wgzE6GE4MZfceNCEbd+hTv/xkmbhbYeGOZwzr3ce0+UUqK0635btaXlldW1+npjY3Nre8fe3espkUmEu0hQIfsRVJgSjruaaIr7qcSQRRTfR+Pr0r9/wFIRwe/0JMUBg0NOEoKgNlJoH/iRoLGaMPPlviJDBosw56deEdpNt+VO4SwSryJNUKET2l9+LFDGMNeIQqUGnpvqIIdSE0Rx0fAzhVOIxnCIB4ZyyLAK8ukJhXNslNhJhDSPa2eq/u7IIVPllqaSQT1S814p/ucNMp1cBjnhaaYxR7NBSUYdLZwyDycmEiNNJ4ZAJInZ1UEjKCHSJrWGCcGbP3mR9M5antvybs+b7asqjjo4BEfgBHjgArTBDeiALkDgETyDV/BmPVkv1rv1MSutWVXPPvgD6/MH7xyXwA==</latexit>

. . . 

RNN
<latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit>

S
<latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit>

�0
<latexit sha1_base64="Jenv/hyCjrsyvMxKVve+rWvvKUE=">AAAB/3icbVBLSwMxGMzWV62vVcGLl2ARPJVdEfRY9OKxgn1Ad1my2bQNzWNJskJZe/CvePGgiFf/hjf/jdl2D9o6EDLMfB+ZTJwyqo3nfTuVldW19Y3qZm1re2d3z90/6GiZKUzaWDKpejHShFFB2oYaRnqpIojHjHTj8U3hdx+I0lSKezNJScjRUNABxchYKXKPgliyRE+4vfJA0yFH08irRW7da3gzwGXil6QOSrQi9ytIJM44EQYzpHXf91IT5kgZihmZ1oJMkxThMRqSvqUCcaLDfJZ/Ck+tksCBVPYIA2fq740ccV1EtJMcmZFe9ArxP6+fmcFVmFORZoYIPH9okDFoJCzKgAlVBBs2sQRhRW1WiEdIIWxsZUUJ/uKXl0nnvOF7Df/uot68LuuogmNwAs6ADy5BE9yCFmgDDB7BM3gFb86T8+K8Ox/z0YpT7hyCP3A+fwANs5YY</latexit><latexit sha1_base64="Jenv/hyCjrsyvMxKVve+rWvvKUE=">AAAB/3icbVBLSwMxGMzWV62vVcGLl2ARPJVdEfRY9OKxgn1Ad1my2bQNzWNJskJZe/CvePGgiFf/hjf/jdl2D9o6EDLMfB+ZTJwyqo3nfTuVldW19Y3qZm1re2d3z90/6GiZKUzaWDKpejHShFFB2oYaRnqpIojHjHTj8U3hdx+I0lSKezNJScjRUNABxchYKXKPgliyRE+4vfJA0yFH08irRW7da3gzwGXil6QOSrQi9ytIJM44EQYzpHXf91IT5kgZihmZ1oJMkxThMRqSvqUCcaLDfJZ/Ck+tksCBVPYIA2fq740ccV1EtJMcmZFe9ArxP6+fmcFVmFORZoYIPH9okDFoJCzKgAlVBBs2sQRhRW1WiEdIIWxsZUUJ/uKXl0nnvOF7Df/uot68LuuogmNwAs6ADy5BE9yCFmgDDB7BM3gFb86T8+K8Ox/z0YpT7hyCP3A+fwANs5YY</latexit><latexit sha1_base64="Jenv/hyCjrsyvMxKVve+rWvvKUE=">AAAB/3icbVBLSwMxGMzWV62vVcGLl2ARPJVdEfRY9OKxgn1Ad1my2bQNzWNJskJZe/CvePGgiFf/hjf/jdl2D9o6EDLMfB+ZTJwyqo3nfTuVldW19Y3qZm1re2d3z90/6GiZKUzaWDKpejHShFFB2oYaRnqpIojHjHTj8U3hdx+I0lSKezNJScjRUNABxchYKXKPgliyRE+4vfJA0yFH08irRW7da3gzwGXil6QOSrQi9ytIJM44EQYzpHXf91IT5kgZihmZ1oJMkxThMRqSvqUCcaLDfJZ/Ck+tksCBVPYIA2fq740ccV1EtJMcmZFe9ArxP6+fmcFVmFORZoYIPH9okDFoJCzKgAlVBBs2sQRhRW1WiEdIIWxsZUUJ/uKXl0nnvOF7Df/uot68LuuogmNwAs6ADy5BE9yCFmgDDB7BM3gFb86T8+K8Ox/z0YpT7hyCP3A+fwANs5YY</latexit><latexit sha1_base64="Jenv/hyCjrsyvMxKVve+rWvvKUE=">AAAB/3icbVBLSwMxGMzWV62vVcGLl2ARPJVdEfRY9OKxgn1Ad1my2bQNzWNJskJZe/CvePGgiFf/hjf/jdl2D9o6EDLMfB+ZTJwyqo3nfTuVldW19Y3qZm1re2d3z90/6GiZKUzaWDKpejHShFFB2oYaRnqpIojHjHTj8U3hdx+I0lSKezNJScjRUNABxchYKXKPgliyRE+4vfJA0yFH08irRW7da3gzwGXil6QOSrQi9ytIJM44EQYzpHXf91IT5kgZihmZ1oJMkxThMRqSvqUCcaLDfJZ/Ck+tksCBVPYIA2fq740ccV1EtJMcmZFe9ArxP6+fmcFVmFORZoYIPH9okDFoJCzKgAlVBBs2sQRhRW1WiEdIIWxsZUUJ/uKXl0nnvOF7Df/uot68LuuogmNwAs6ADy5BE9yCFmgDDB7BM3gFb86T8+K8Ox/z0YpT7hyCP3A+fwANs5YY</latexit>

RNN
<latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit>

S
<latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit>

y1
<latexit sha1_base64="tmmChzGEYOS9d5dA+roRoZApu60=">AAAB+nicbVC7TsMwFL0pr1JeKYwsERUSU5UgJBgrWBiLRB9SG0WO47ZWHTuyHVAU+iksDCDEypew8Tc4bQZoOZLlo3PulY9PmDCqtOt+W5W19Y3Nrep2bWd3b//Arh92lUglJh0smJD9ECnCKCcdTTUj/UQSFIeM9MLpTeH3HohUVPB7nSXEj9GY0xHFSBspsOvDULBIZbG58mwWeLXAbrhNdw5nlXglaUCJdmB/DSOB05hwjRlSauC5ifZzJDXFjMxqw1SRBOEpGpOBoRzFRPn5PPrMOTVK5IyENIdrZ67+3shRrIp0ZjJGeqKWvUL8zxukenTl55QnqSYcLx4apczRwil6cCIqCdYsMwRhSU1WB0+QRFibtooSvOUvr5LuedNzm97dRaN1XdZRhWM4gTPw4BJacAtt6ACGR3iGV3iznqwX6936WIxWrHLnCP7A+vwBOEWT8w==</latexit><latexit sha1_base64="tmmChzGEYOS9d5dA+roRoZApu60=">AAAB+nicbVC7TsMwFL0pr1JeKYwsERUSU5UgJBgrWBiLRB9SG0WO47ZWHTuyHVAU+iksDCDEypew8Tc4bQZoOZLlo3PulY9PmDCqtOt+W5W19Y3Nrep2bWd3b//Arh92lUglJh0smJD9ECnCKCcdTTUj/UQSFIeM9MLpTeH3HohUVPB7nSXEj9GY0xHFSBspsOvDULBIZbG58mwWeLXAbrhNdw5nlXglaUCJdmB/DSOB05hwjRlSauC5ifZzJDXFjMxqw1SRBOEpGpOBoRzFRPn5PPrMOTVK5IyENIdrZ67+3shRrIp0ZjJGeqKWvUL8zxukenTl55QnqSYcLx4apczRwil6cCIqCdYsMwRhSU1WB0+QRFibtooSvOUvr5LuedNzm97dRaN1XdZRhWM4gTPw4BJacAtt6ACGR3iGV3iznqwX6936WIxWrHLnCP7A+vwBOEWT8w==</latexit><latexit sha1_base64="tmmChzGEYOS9d5dA+roRoZApu60=">AAAB+nicbVC7TsMwFL0pr1JeKYwsERUSU5UgJBgrWBiLRB9SG0WO47ZWHTuyHVAU+iksDCDEypew8Tc4bQZoOZLlo3PulY9PmDCqtOt+W5W19Y3Nrep2bWd3b//Arh92lUglJh0smJD9ECnCKCcdTTUj/UQSFIeM9MLpTeH3HohUVPB7nSXEj9GY0xHFSBspsOvDULBIZbG58mwWeLXAbrhNdw5nlXglaUCJdmB/DSOB05hwjRlSauC5ifZzJDXFjMxqw1SRBOEpGpOBoRzFRPn5PPrMOTVK5IyENIdrZ67+3shRrIp0ZjJGeqKWvUL8zxukenTl55QnqSYcLx4apczRwil6cCIqCdYsMwRhSU1WB0+QRFibtooSvOUvr5LuedNzm97dRaN1XdZRhWM4gTPw4BJacAtt6ACGR3iGV3iznqwX6936WIxWrHLnCP7A+vwBOEWT8w==</latexit><latexit sha1_base64="tmmChzGEYOS9d5dA+roRoZApu60=">AAAB+nicbVC7TsMwFL0pr1JeKYwsERUSU5UgJBgrWBiLRB9SG0WO47ZWHTuyHVAU+iksDCDEypew8Tc4bQZoOZLlo3PulY9PmDCqtOt+W5W19Y3Nrep2bWd3b//Arh92lUglJh0smJD9ECnCKCcdTTUj/UQSFIeM9MLpTeH3HohUVPB7nSXEj9GY0xHFSBspsOvDULBIZbG58mwWeLXAbrhNdw5nlXglaUCJdmB/DSOB05hwjRlSauC5ifZzJDXFjMxqw1SRBOEpGpOBoRzFRPn5PPrMOTVK5IyENIdrZ67+3shRrIp0ZjJGeqKWvUL8zxukenTl55QnqSYcLx4apczRwil6cCIqCdYsMwRhSU1WB0+QRFibtooSvOUvr5LuedNzm97dRaN1XdZRhWM4gTPw4BJacAtt6ACGR3iGV3iznqwX6936WIxWrHLnCP7A+vwBOEWT8w==</latexit>

y2
<latexit sha1_base64="ifgvL5PZ7kCqRNsDwpICQTyghbk=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBFclaQIuiy6cVnBPqANYTKZtEMnkzAzKYTQP3HjQhG3/ok7/8ZJm4W2HhjmcM69zJkTpJwp7Tjf1sbm1vbObm2vvn9weHRsn5z2VJJJQrsk4YkcBFhRzgTtaqY5HaSS4jjgtB9M70u/P6NSsUQ86TylXozHgkWMYG0k37ZHQcJDlcfmKvK53/LthtN0FkDrxK1IAyp0fPtrFCYki6nQhGOlhq6Taq/AUjPC6bw+yhRNMZniMR0aKnBMlVcsks/RpVFCFCXSHKHRQv29UeBYleHMZIz1RK16pfifN8x0dOsVTKSZpoIsH4oyjnSCyhpQyCQlmueGYCKZyYrIBEtMtCmrbkpwV7+8Tnqtpus03cfrRvuuqqMG53ABV+DCDbThATrQBQIzeIZXeLMK68V6tz6WoxtWtXMGf2B9/gD+3ZPg</latexit><latexit sha1_base64="ifgvL5PZ7kCqRNsDwpICQTyghbk=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBFclaQIuiy6cVnBPqANYTKZtEMnkzAzKYTQP3HjQhG3/ok7/8ZJm4W2HhjmcM69zJkTpJwp7Tjf1sbm1vbObm2vvn9weHRsn5z2VJJJQrsk4YkcBFhRzgTtaqY5HaSS4jjgtB9M70u/P6NSsUQ86TylXozHgkWMYG0k37ZHQcJDlcfmKvK53/LthtN0FkDrxK1IAyp0fPtrFCYki6nQhGOlhq6Taq/AUjPC6bw+yhRNMZniMR0aKnBMlVcsks/RpVFCFCXSHKHRQv29UeBYleHMZIz1RK16pfifN8x0dOsVTKSZpoIsH4oyjnSCyhpQyCQlmueGYCKZyYrIBEtMtCmrbkpwV7+8Tnqtpus03cfrRvuuqqMG53ABV+DCDbThATrQBQIzeIZXeLMK68V6tz6WoxtWtXMGf2B9/gD+3ZPg</latexit><latexit sha1_base64="ifgvL5PZ7kCqRNsDwpICQTyghbk=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBFclaQIuiy6cVnBPqANYTKZtEMnkzAzKYTQP3HjQhG3/ok7/8ZJm4W2HhjmcM69zJkTpJwp7Tjf1sbm1vbObm2vvn9weHRsn5z2VJJJQrsk4YkcBFhRzgTtaqY5HaSS4jjgtB9M70u/P6NSsUQ86TylXozHgkWMYG0k37ZHQcJDlcfmKvK53/LthtN0FkDrxK1IAyp0fPtrFCYki6nQhGOlhq6Taq/AUjPC6bw+yhRNMZniMR0aKnBMlVcsks/RpVFCFCXSHKHRQv29UeBYleHMZIz1RK16pfifN8x0dOsVTKSZpoIsH4oyjnSCyhpQyCQlmueGYCKZyYrIBEtMtCmrbkpwV7+8Tnqtpus03cfrRvuuqqMG53ABV+DCDbThATrQBQIzeIZXeLMK68V6tz6WoxtWtXMGf2B9/gD+3ZPg</latexit><latexit sha1_base64="ifgvL5PZ7kCqRNsDwpICQTyghbk=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBFclaQIuiy6cVnBPqANYTKZtEMnkzAzKYTQP3HjQhG3/ok7/8ZJm4W2HhjmcM69zJkTpJwp7Tjf1sbm1vbObm2vvn9weHRsn5z2VJJJQrsk4YkcBFhRzgTtaqY5HaSS4jjgtB9M70u/P6NSsUQ86TylXozHgkWMYG0k37ZHQcJDlcfmKvK53/LthtN0FkDrxK1IAyp0fPtrFCYki6nQhGOlhq6Taq/AUjPC6bw+yhRNMZniMR0aKnBMlVcsks/RpVFCFCXSHKHRQv29UeBYleHMZIz1RK16pfifN8x0dOsVTKSZpoIsH4oyjnSCyhpQyCQlmueGYCKZyYrIBEtMtCmrbkpwV7+8Tnqtpus03cfrRvuuqqMG53ABV+DCDbThATrQBQIzeIZXeLMK68V6tz6WoxtWtXMGf2B9/gD+3ZPg</latexit>

�1
<latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit><latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit><latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit><latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit>

… RNN
<latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit>

S
<latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit>

�N�1
<latexit sha1_base64="8dA424+Yn10OKk1oRqJYD792LUw=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEN5ZEBF0W3biSCvYBTQiTybQdOpMJMxOhhODGX3HjQhG3foU7/8ZJm4W2HhjmcM693HtPmDCqtON8W5Wl5ZXVtep6bWNza3vH3t3rKJFKTNpYMCF7IVKE0Zi0NdWM9BJJEA8Z6Ybj68LvPhCpqIjv9SQhPkfDmA4oRtpIgX3ghYJFasLNl3mKDjnKg+z21M0Du+40nCngInFLUgclWoH95UUCp5zEGjOkVN91Eu1nSGqKGclrXqpIgvAYDUnf0BhxovxsekIOj40SwYGQ5sUaTtXfHRniqtjSVHKkR2reK8T/vH6qB5d+RuMk1STGs0GDlEEtYJEHjKgkWLOJIQhLanaFeIQkwtqkVjMhuPMnL5LOWcN1Gu7deb15VcZRBYfgCJwAF1yAJrgBLdAGGDyCZ/AK3qwn68V6tz5mpRWr7NkHf2B9/gC+PJeg</latexit><latexit sha1_base64="8dA424+Yn10OKk1oRqJYD792LUw=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEN5ZEBF0W3biSCvYBTQiTybQdOpMJMxOhhODGX3HjQhG3foU7/8ZJm4W2HhjmcM693HtPmDCqtON8W5Wl5ZXVtep6bWNza3vH3t3rKJFKTNpYMCF7IVKE0Zi0NdWM9BJJEA8Z6Ybj68LvPhCpqIjv9SQhPkfDmA4oRtpIgX3ghYJFasLNl3mKDjnKg+z21M0Du+40nCngInFLUgclWoH95UUCp5zEGjOkVN91Eu1nSGqKGclrXqpIgvAYDUnf0BhxovxsekIOj40SwYGQ5sUaTtXfHRniqtjSVHKkR2reK8T/vH6qB5d+RuMk1STGs0GDlEEtYJEHjKgkWLOJIQhLanaFeIQkwtqkVjMhuPMnL5LOWcN1Gu7deb15VcZRBYfgCJwAF1yAJrgBLdAGGDyCZ/AK3qwn68V6tz5mpRWr7NkHf2B9/gC+PJeg</latexit><latexit sha1_base64="8dA424+Yn10OKk1oRqJYD792LUw=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEN5ZEBF0W3biSCvYBTQiTybQdOpMJMxOhhODGX3HjQhG3foU7/8ZJm4W2HhjmcM693HtPmDCqtON8W5Wl5ZXVtep6bWNza3vH3t3rKJFKTNpYMCF7IVKE0Zi0NdWM9BJJEA8Z6Ybj68LvPhCpqIjv9SQhPkfDmA4oRtpIgX3ghYJFasLNl3mKDjnKg+z21M0Du+40nCngInFLUgclWoH95UUCp5zEGjOkVN91Eu1nSGqKGclrXqpIgvAYDUnf0BhxovxsekIOj40SwYGQ5sUaTtXfHRniqtjSVHKkR2reK8T/vH6qB5d+RuMk1STGs0GDlEEtYJEHjKgkWLOJIQhLanaFeIQkwtqkVjMhuPMnL5LOWcN1Gu7deb15VcZRBYfgCJwAF1yAJrgBLdAGGDyCZ/AK3qwn68V6tz5mpRWr7NkHf2B9/gC+PJeg</latexit><latexit sha1_base64="8dA424+Yn10OKk1oRqJYD792LUw=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEN5ZEBF0W3biSCvYBTQiTybQdOpMJMxOhhODGX3HjQhG3foU7/8ZJm4W2HhjmcM693HtPmDCqtON8W5Wl5ZXVtep6bWNza3vH3t3rKJFKTNpYMCF7IVKE0Zi0NdWM9BJJEA8Z6Ybj68LvPhCpqIjv9SQhPkfDmA4oRtpIgX3ghYJFasLNl3mKDjnKg+z21M0Du+40nCngInFLUgclWoH95UUCp5zEGjOkVN91Eu1nSGqKGclrXqpIgvAYDUnf0BhxovxsekIOj40SwYGQ5sUaTtXfHRniqtjSVHKkR2reK8T/vH6qB5d+RuMk1STGs0GDlEEtYJEHjKgkWLOJIQhLanaFeIQkwtqkVjMhuPMnL5LOWcN1Gu7deb15VcZRBYfgCJwAF1yAJrgBLdAGGDyCZ/AK3qwn68V6tz5mpRWr7NkHf2B9/gC+PJeg</latexit>

yN
<latexit sha1_base64="e8WmB6ONfjwziGThzE15yD/ZPic=">AAAB+3icbVDNS8MwHE3n15xfdR69BIfgabQi6HHoxZNMcB+wlZKm6RaWJiVJxVL6r3jxoIhX/xFv/jemWw+6+SDk8d7vR15ekDCqtON8W7W19Y3Nrfp2Y2d3b//APmz2lUglJj0smJDDACnCKCc9TTUjw0QSFAeMDILZTekPHolUVPAHnSXEi9GE04hipI3k281xIFiosthceVb4+V3h2y2n7cwBV4lbkRao0PXtr3EocBoTrjFDSo1cJ9FejqSmmJGiMU4VSRCeoQkZGcpRTJSXz7MX8NQoIYyENIdrOFd/b+QoVmU8MxkjPVXLXin+541SHV15OeVJqgnHi4eilEEtYFkEDKkkWLPMEIQlNVkhniKJsDZ1NUwJ7vKXV0n/vO06bff+otW5ruqog2NwAs6ACy5BB9yCLugBDJ7AM3gFb1ZhvVjv1sditGZVO0fgD6zPH/mZlQg=</latexit><latexit sha1_base64="e8WmB6ONfjwziGThzE15yD/ZPic=">AAAB+3icbVDNS8MwHE3n15xfdR69BIfgabQi6HHoxZNMcB+wlZKm6RaWJiVJxVL6r3jxoIhX/xFv/jemWw+6+SDk8d7vR15ekDCqtON8W7W19Y3Nrfp2Y2d3b//APmz2lUglJj0smJDDACnCKCc9TTUjw0QSFAeMDILZTekPHolUVPAHnSXEi9GE04hipI3k281xIFiosthceVb4+V3h2y2n7cwBV4lbkRao0PXtr3EocBoTrjFDSo1cJ9FejqSmmJGiMU4VSRCeoQkZGcpRTJSXz7MX8NQoIYyENIdrOFd/b+QoVmU8MxkjPVXLXin+541SHV15OeVJqgnHi4eilEEtYFkEDKkkWLPMEIQlNVkhniKJsDZ1NUwJ7vKXV0n/vO06bff+otW5ruqog2NwAs6ACy5BB9yCLugBDJ7AM3gFb1ZhvVjv1sditGZVO0fgD6zPH/mZlQg=</latexit><latexit sha1_base64="e8WmB6ONfjwziGThzE15yD/ZPic=">AAAB+3icbVDNS8MwHE3n15xfdR69BIfgabQi6HHoxZNMcB+wlZKm6RaWJiVJxVL6r3jxoIhX/xFv/jemWw+6+SDk8d7vR15ekDCqtON8W7W19Y3Nrfp2Y2d3b//APmz2lUglJj0smJDDACnCKCc9TTUjw0QSFAeMDILZTekPHolUVPAHnSXEi9GE04hipI3k281xIFiosthceVb4+V3h2y2n7cwBV4lbkRao0PXtr3EocBoTrjFDSo1cJ9FejqSmmJGiMU4VSRCeoQkZGcpRTJSXz7MX8NQoIYyENIdrOFd/b+QoVmU8MxkjPVXLXin+541SHV15OeVJqgnHi4eilEEtYFkEDKkkWLPMEIQlNVkhniKJsDZ1NUwJ7vKXV0n/vO06bff+otW5ruqog2NwAs6ACy5BB9yCLugBDJ7AM3gFb1ZhvVjv1sditGZVO0fgD6zPH/mZlQg=</latexit><latexit sha1_base64="e8WmB6ONfjwziGThzE15yD/ZPic=">AAAB+3icbVDNS8MwHE3n15xfdR69BIfgabQi6HHoxZNMcB+wlZKm6RaWJiVJxVL6r3jxoIhX/xFv/jemWw+6+SDk8d7vR15ekDCqtON8W7W19Y3Nrfp2Y2d3b//APmz2lUglJj0smJDDACnCKCc9TTUjw0QSFAeMDILZTekPHolUVPAHnSXEi9GE04hipI3k281xIFiosthceVb4+V3h2y2n7cwBV4lbkRao0PXtr3EocBoTrjFDSo1cJ9FejqSmmJGiMU4VSRCeoQkZGcpRTJSXz7MX8NQoIYyENIdrOFd/b+QoVmU8MxkjPVXLXin+541SHV15OeVJqgnHi4eilEEtYFkEDKkkWLPMEIQlNVkhniKJsDZ1NUwJ7vKXV0n/vO06bff+otW5ruqog2NwAs6ACy5BB9yCLugBDJ7AM3gFb1ZhvVjv1sditGZVO0fgD6zPH/mZlQg=</latexit>

�1
<latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit><latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit><latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit><latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit>

�2
<latexit sha1_base64="JH5HzsTDWf/bzqCEuB8Q1phBmhk=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqqSCgnGChbGItGH1ESR4zitVduJbAepirLwKywMIMTKZ7DxNzhtBmg5kuWjc+7VvfeEKaNKO863VVtb39jcqm83dnb39g/sw6O+SjKJSQ8nLJHDECnCqCA9TTUjw1QSxENGBuH0tvQHj0QqmogHPUuJz9FY0JhipI0U2CdemLBIzbj5ck/RMUdFkLeLwG46LWcOuErcijRBhW5gf3lRgjNOhMYMKTVynVT7OZKaYkaKhpcpkiI8RWMyMlQgTpSfzw8o4LlRIhgn0jyh4Vz93ZEjrsodTSVHeqKWvVL8zxtlOr72cyrSTBOBF4PijEGdwDINGFFJsGYzQxCW1OwK8QRJhLXJrGFCcJdPXiX9dst1Wu79ZbNzU8VRB6fgDFwAF1yBDrgDXdADGBTgGbyCN+vJerHerY9Fac2qeo7BH1ifP6f+lxI=</latexit><latexit sha1_base64="JH5HzsTDWf/bzqCEuB8Q1phBmhk=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqqSCgnGChbGItGH1ESR4zitVduJbAepirLwKywMIMTKZ7DxNzhtBmg5kuWjc+7VvfeEKaNKO863VVtb39jcqm83dnb39g/sw6O+SjKJSQ8nLJHDECnCqCA9TTUjw1QSxENGBuH0tvQHj0QqmogHPUuJz9FY0JhipI0U2CdemLBIzbj5ck/RMUdFkLeLwG46LWcOuErcijRBhW5gf3lRgjNOhMYMKTVynVT7OZKaYkaKhpcpkiI8RWMyMlQgTpSfzw8o4LlRIhgn0jyh4Vz93ZEjrsodTSVHeqKWvVL8zxtlOr72cyrSTBOBF4PijEGdwDINGFFJsGYzQxCW1OwK8QRJhLXJrGFCcJdPXiX9dst1Wu79ZbNzU8VRB6fgDFwAF1yBDrgDXdADGBTgGbyCN+vJerHerY9Fac2qeo7BH1ifP6f+lxI=</latexit><latexit sha1_base64="JH5HzsTDWf/bzqCEuB8Q1phBmhk=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqqSCgnGChbGItGH1ESR4zitVduJbAepirLwKywMIMTKZ7DxNzhtBmg5kuWjc+7VvfeEKaNKO863VVtb39jcqm83dnb39g/sw6O+SjKJSQ8nLJHDECnCqCA9TTUjw1QSxENGBuH0tvQHj0QqmogHPUuJz9FY0JhipI0U2CdemLBIzbj5ck/RMUdFkLeLwG46LWcOuErcijRBhW5gf3lRgjNOhMYMKTVynVT7OZKaYkaKhpcpkiI8RWMyMlQgTpSfzw8o4LlRIhgn0jyh4Vz93ZEjrsodTSVHeqKWvVL8zxtlOr72cyrSTBOBF4PijEGdwDINGFFJsGYzQxCW1OwK8QRJhLXJrGFCcJdPXiX9dst1Wu79ZbNzU8VRB6fgDFwAF1yBDrgDXdADGBTgGbyCN+vJerHerY9Fac2qeo7BH1ifP6f+lxI=</latexit><latexit sha1_base64="JH5HzsTDWf/bzqCEuB8Q1phBmhk=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqqSCgnGChbGItGH1ESR4zitVduJbAepirLwKywMIMTKZ7DxNzhtBmg5kuWjc+7VvfeEKaNKO863VVtb39jcqm83dnb39g/sw6O+SjKJSQ8nLJHDECnCqCA9TTUjw1QSxENGBuH0tvQHj0QqmogHPUuJz9FY0JhipI0U2CdemLBIzbj5ck/RMUdFkLeLwG46LWcOuErcijRBhW5gf3lRgjNOhMYMKTVynVT7OZKaYkaKhpcpkiI8RWMyMlQgTpSfzw8o4LlRIhgn0jyh4Vz93ZEjrsodTSVHeqKWvVL8zxtlOr72cyrSTBOBF4PijEGdwDINGFFJsGYzQxCW1OwK8QRJhLXJrGFCcJdPXiX9dst1Wu79ZbNzU8VRB6fgDFwAF1yBDrgDXdADGBTgGbyCN+vJerHerY9Fac2qeo7BH1ifP6f+lxI=</latexit>

�N
<latexit sha1_base64="jxrQ6jUJ5+sBSXgPitXK8p0J25c=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiy6MaVVLAPaEKYTCbt0JlMmJkIJWTjr7hxoYhbP8Odf+OkzUJbDwxzOOde7r0nTBlV2nG+rdrK6tr6Rn2zsbW9s7tn7x/0lMgkJl0smJCDECnCaEK6mmpGBqkkiIeM9MPJTen3H4lUVCQPepoSn6NRQmOKkTZSYB95oWCRmnLz5Z6iI46KIL8rArvptJwZ4DJxK9IEFTqB/eVFAmecJBozpNTQdVLt50hqihkpGl6mSIrwBI3I0NAEcaL8fHZAAU+NEsFYSPMSDWfq744ccVXuaCo50mO16JXif94w0/GVn9MkzTRJ8HxQnDGoBSzTgBGVBGs2NQRhSc2uEI+RRFibzBomBHfx5GXSO2+5Tsu9v2i2r6s46uAYnIAz4IJL0Aa3oAO6AIMCPINX8GY9WS/Wu/UxL61ZVc8h+APr8wfSipcu</latexit><latexit sha1_base64="jxrQ6jUJ5+sBSXgPitXK8p0J25c=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiy6MaVVLAPaEKYTCbt0JlMmJkIJWTjr7hxoYhbP8Odf+OkzUJbDwxzOOde7r0nTBlV2nG+rdrK6tr6Rn2zsbW9s7tn7x/0lMgkJl0smJCDECnCaEK6mmpGBqkkiIeM9MPJTen3H4lUVCQPepoSn6NRQmOKkTZSYB95oWCRmnLz5Z6iI46KIL8rArvptJwZ4DJxK9IEFTqB/eVFAmecJBozpNTQdVLt50hqihkpGl6mSIrwBI3I0NAEcaL8fHZAAU+NEsFYSPMSDWfq744ccVXuaCo50mO16JXif94w0/GVn9MkzTRJ8HxQnDGoBSzTgBGVBGs2NQRhSc2uEI+RRFibzBomBHfx5GXSO2+5Tsu9v2i2r6s46uAYnIAz4IJL0Aa3oAO6AIMCPINX8GY9WS/Wu/UxL61ZVc8h+APr8wfSipcu</latexit><latexit sha1_base64="jxrQ6jUJ5+sBSXgPitXK8p0J25c=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiy6MaVVLAPaEKYTCbt0JlMmJkIJWTjr7hxoYhbP8Odf+OkzUJbDwxzOOde7r0nTBlV2nG+rdrK6tr6Rn2zsbW9s7tn7x/0lMgkJl0smJCDECnCaEK6mmpGBqkkiIeM9MPJTen3H4lUVCQPepoSn6NRQmOKkTZSYB95oWCRmnLz5Z6iI46KIL8rArvptJwZ4DJxK9IEFTqB/eVFAmecJBozpNTQdVLt50hqihkpGl6mSIrwBI3I0NAEcaL8fHZAAU+NEsFYSPMSDWfq744ccVXuaCo50mO16JXif94w0/GVn9MkzTRJ8HxQnDGoBSzTgBGVBGs2NQRhSc2uEI+RRFibzBomBHfx5GXSO2+5Tsu9v2i2r6s46uAYnIAz4IJL0Aa3oAO6AIMCPINX8GY9WS/Wu/UxL61ZVc8h+APr8wfSipcu</latexit><latexit sha1_base64="jxrQ6jUJ5+sBSXgPitXK8p0J25c=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiy6MaVVLAPaEKYTCbt0JlMmJkIJWTjr7hxoYhbP8Odf+OkzUJbDwxzOOde7r0nTBlV2nG+rdrK6tr6Rn2zsbW9s7tn7x/0lMgkJl0smJCDECnCaEK6mmpGBqkkiIeM9MPJTen3H4lUVCQPepoSn6NRQmOKkTZSYB95oWCRmnLz5Z6iI46KIL8rArvptJwZ4DJxK9IEFTqB/eVFAmecJBozpNTQdVLt50hqihkpGl6mSIrwBI3I0NAEcaL8fHZAAU+NEsFYSPMSDWfq744ccVXuaCo50mO16JXif94w0/GVn9MkzTRJ8HxQnDGoBSzTgBGVBGs2NQRhSc2uEI+RRFibzBomBHfx5GXSO2+5Tsu9v2i2r6s46uAYnIAz4IJL0Aa3oAO6AIMCPINX8GY9WS/Wu/UxL61ZVc8h+APr8wfSipcu</latexit>

…

…

�
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Figure 1. (a) Left-hand side: An RNN cell (green box) takes
a sequence of inputs {�n}, where at each step n the input
�n�1 and the vector hn�1 are fed in the RNN cell which gen-
erates a vector hn called the hidden state of the RNN. hn

is meant to encode the history of the previous inputs �n0<n.
Moreover, the hidden state hn is fed to a fully connected layer
with Softmax activation S (magenta circles) to compute con-
ditional probabilities. Right-hand side: The unrolled version
of the RNN layer on the left-hand side. (b) A deep RNN
model with Nl stacked single RNN cells (green blocks) fol-
lowed by a fully connected layer with activation function A
(magenta circle). Each single RNN cell at the `-th layer has
its corresponding hidden state h`

n, which serves also as an in-
put for the RNN cell at the (` + 1)-th layer. (c) A graphical
representation of autoregressive sampling of RNNs.

From Eqs. (2) and (3), it is evident that the hidden
vector hn encodes information about previous spin con-
figurations �<n. For correlated probabilities, the his-
tory �<n is relevant to the prediction of the probabili-
ties of the following �n. By passing on hidden states in
Eq. (3) between sites, the RNN is capable of modeling
strongly correlated distributions. Hereafter, we shall call
the dimension dh of the hidden state hn the number of
memory units. We emphasize that the weights W and
U and the biases b and c together comprise the varia-
tional parameters of our ansatz wave function of the next
section. These parameters are typically shared among
the di↵erent values of n, giving rise to a highly compact
parametrization of the probability distribution. Once the
dimension dh is specified, the number of parameters in
the ansatz is independent of the system size N .

By construction, the model allows for an e�cient es-
timation of the normalized probability of a given con-
figuration �. This construction is unlike energy-based
models, which require intractable calculations of the par-

tition function, or likelihood-free models such as Gener-
ative Adversarial Networks (GANs) that do not allow
for an explicit estimation of probabilities [33, 34]. The
sequential process of computing the probability vectors
yn is schematically depicted in Fig. 1(a). Deep archi-
tectures can be obtained by stacking several RNN cells
as shown in Fig. 1(b) for a general activation function
A (not necessarily Softmax). As illustrated in Fig. 1(c),
RNNs have the autoregressive property, meaning that the
conditional probability P (�n|�<n) depends only on con-
figurations �1, . . .�n�1. We also note that the computa-
tional cost of sampling a configuration �1, . . .�N is linear
in the length N of the configuration. Another important
property of the normalized RNN probability distribution
is that it can be used to produce successive samples �
and �0 that are independent. Taking advantage of this
property, the sampling procedure can be parallelized.

In practice, training vanilla RNNs can be challeng-
ing, since capturing long-distance correlations between
the variables �n tends to make the gradients either ex-
plode or vanish [23, 35–37]. Similar to MPS [38], long-
distance correlations in RNNs are suppressed exponen-
tially [39] and extensions of the vanilla RNN have been
proposed [20, 40] in order to improve on this limitation.
Two successful examples are the long short-term memory
(LSTM) unit [20], and the gated recurrent unit (GRU)
[40]. Unless stated otherwise, in this paper we use the
GRU [40] as the elementary cell in our (one-dimensional)
RNNs to study models in one and two spatial dimen-
sions. The details of the implementation can be found in
App. A.

Furthermore, we explore the use of two-dimensional
(2D) vanilla RNNs [21], where information about the
spatial location of neighboring spins is exploited by the
RNN ansatz. The basic idea of 2D RNNs is to replace
the single recurrent connection in a standard RNN, as
shown in Eq. (2), with two recurrent connections that
are passed to the neighboring sites. Thus, at each point
in the lattice the hidden layer of the network receives
both spin configuration inputs and the hidden vectors
from the neighboring sites, in a way that respects the
autoregressive property. We provide the details of the
implementation in Sec. III C and App. B.

B. RNN wave functions

The previous section focused exclusively on the ef-
ficient parametrization of classical probability distribu-
tions P (�). In contrast, quantum mechanical wave func-
tions are in general a set of complex valued amplitudes
 (�), rather than conventional probabilities. Before dis-
cussing how to modify the RNN ansatz to represent com-
plex wave functions, we note that an important class
of stoquastic many-body Hamiltonians has ground states
| i with real and positive amplitudes in the standard
product spin basis [41]. Thus, these ground states have

•Key insight about this model choice:  

•It can be sampled exactly even if it encodes a 
rough landscape.  

 

RNNs are universal function approximators.  Schäfer and Zimmermann (2006)  

P (�1,�2, . . . ,�N ) = P (�1)P (�2|�1)P (�3|�1,�2) . . . P (�N |�1,�2, . . . ,�N�1)
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https://link.springer.com/chapter/10.1007/11840817_66


Two dimensional RNNs

• Replace the single hidden state that is passed from one site to another by two 
hidden states, with each one corresponding to the state of a neighbouring site 
(vertical and horizontal) — 2D geometry of the problem
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Figure 5. (a): Autoregressive sampling path of 2D spin configurations using 1D RNN wave functions. The 2D configurations
are generated through raster scanning, such that in order to generate spin �i one has to condition on the spins that are
previously generated. (b): Autoregressive sampling path of 2D spin configurations using 2D RNN wave functions through a
zigzag path, where each site receives two hidden states and two spins from the horizontal and the vertical neighbors that were
previously generated. For both panels (a) and (b), the digits and the green dashed arrows indicate the sampling path, while
the red arrows indicate how the hidden states are passed from one site to another. (c): A comparison of the variational energy
per spin between a 2D pRNN wave function (labeled as 2DRNN), 1D pRNN wave function (labeled as 1DRNN), PixelCNN
wave function [56], and DMRG with bond dimension � for the 2D TFIM on a system with Lx ⇥ Ly = 12 ⇥ 12 spins. The
shaded regions represent the error bars of each method. Note the broken y-axis on the plots for h = 3 and 4, denoting a change
in scale between the upper and lower portions of the plots. These results show that 2D pRNN wave functions can achieve a
performance comparable to PixelCNN wave functions and DMRG with a large bond dimension, while requiring only a fraction
of their variational parameters.

dure, and yields accurate estimations of the ground state
and its energy. From the weak dependence on the number
of layers we conclude that shallow RNNs with a su�cient
number of memory units have enough expressivity and
that deep architectures do not seem to be beneficial from
an accuracy point of view. However, deeper networks
could have potential ramifications regarding memory us-
age and training speed when it comes to training a large
number of variational parameters, as shallow RNNs with
a large number of memory units are equivalent in terms of
number of parameters to deep RNNs with a smaller num-
ber of memory units. We also note that adding residual
connections between layers [68] and dilated connections
between RNN cells [69] to deep RNNs, which we leave
for future investigations, might change our previous con-
clusions and make deep RNNs more beneficial compared

to shallow RNNs.

IV. CONCLUSIONS AND OUTLOOK

We have introduced recurrent neural network wave
functions, a novel variational ansatz for quantum many-
body systems, which we use to approximate ground
state energies, correlation functions, and entanglement of
many-body Hamiltonians of interest to condensed mat-
ter physics. We find that RNN wave functions are com-
petitive with state-of-the-art methods such as DMRG
and PixelCNN wave functions [56], performing partic-
ularly well on the task of finding the ground state of the
transverse-field Ising model in two dimensions. By in-
creasing the number of memory of units in the RNN, the
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dure, and yields accurate estimations of the ground state
and its energy. From the weak dependence on the number
of layers we conclude that shallow RNNs with a su�cient
number of memory units have enough expressivity and
that deep architectures do not seem to be beneficial from
an accuracy point of view. However, deeper networks
could have potential ramifications regarding memory us-
age and training speed when it comes to training a large
number of variational parameters, as shallow RNNs with
a large number of memory units are equivalent in terms of
number of parameters to deep RNNs with a smaller num-
ber of memory units. We also note that adding residual
connections between layers [68] and dilated connections
between RNN cells [69] to deep RNNs, which we leave
for future investigations, might change our previous con-
clusions and make deep RNNs more beneficial compared

to shallow RNNs.

IV. CONCLUSIONS AND OUTLOOK

We have introduced recurrent neural network wave
functions, a novel variational ansatz for quantum many-
body systems, which we use to approximate ground
state energies, correlation functions, and entanglement of
many-body Hamiltonians of interest to condensed mat-
ter physics. We find that RNN wave functions are com-
petitive with state-of-the-art methods such as DMRG
and PixelCNN wave functions [56], performing partic-
ularly well on the task of finding the ground state of the
transverse-field Ising model in two dimensions. By in-
creasing the number of memory of units in the RNN, the

No tractability issues, can be defined in any spatial dimension



Autoregressive models (RNNs and transformer)


1. Allow for exact sampling


2. Tractable density


3. Use maximum likelihood estimation to infer the 
parameters of the model so that the distribution explains 
the dataset of measurements.  


Parametrize statistics of measurements and invert 

P (a) = Tr ⇢Ma
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Create an autoregressive model of 
P(a) 

Pmodel (a)
<latexit sha1_base64="wQ5TMVsFOKlBO/KOFjAaBBCLf6Y=">AAACI3icbVDLSgNBEJz1bXxFPXoZDEK8hF0R1JvoxWMEY4RsCLOzvcng7M4y0yuGZX/Bz/ALvOoXeBIvHjz6H04eB5NY0FBUddPdFaRSGHTdL2dufmFxaXlltbS2vrG5Vd7euTUq0xwaXEml7wJmQIoEGihQwl2qgcWBhGZwfznwmw+gjVDJDfZTaMesm4hIcIZW6pSr9U7uIzxiHqsQZFH4EiKsUj9m2AuinBW+Ft0eHnbKFbfmDkFniTcmFTJGvVP+8UPFsxgS5JIZ0/LcFNs50yi4hKLkZwZSxu9ZF1qWJiwG086HHxX0wCohjZS2lSAdqn8nchYb048D2zk41Ex7A/E/r5VhdNrORZJmCAkfLYoySVHRQTw0FBo4yr4ljGthb6W8xzTjaEOc2BIESoYFtbl40ynMksZR7azmXR9Xzi/GAa2QPbJPqsQjJ+ScXJE6aRBOnsgLeSVvzrPz7nw4n6PWOWc8s0sm4Hz/Ao7spfs=</latexit><latexit sha1_base64="wQ5TMVsFOKlBO/KOFjAaBBCLf6Y=">AAACI3icbVDLSgNBEJz1bXxFPXoZDEK8hF0R1JvoxWMEY4RsCLOzvcng7M4y0yuGZX/Bz/ALvOoXeBIvHjz6H04eB5NY0FBUddPdFaRSGHTdL2dufmFxaXlltbS2vrG5Vd7euTUq0xwaXEml7wJmQIoEGihQwl2qgcWBhGZwfznwmw+gjVDJDfZTaMesm4hIcIZW6pSr9U7uIzxiHqsQZFH4EiKsUj9m2AuinBW+Ft0eHnbKFbfmDkFniTcmFTJGvVP+8UPFsxgS5JIZ0/LcFNs50yi4hKLkZwZSxu9ZF1qWJiwG086HHxX0wCohjZS2lSAdqn8nchYb048D2zk41Ex7A/E/r5VhdNrORZJmCAkfLYoySVHRQTw0FBo4yr4ljGthb6W8xzTjaEOc2BIESoYFtbl40ynMksZR7azmXR9Xzi/GAa2QPbJPqsQjJ+ScXJE6aRBOnsgLeSVvzrPz7nw4n6PWOWc8s0sm4Hz/Ao7spfs=</latexit><latexit sha1_base64="wQ5TMVsFOKlBO/KOFjAaBBCLf6Y=">AAACI3icbVDLSgNBEJz1bXxFPXoZDEK8hF0R1JvoxWMEY4RsCLOzvcng7M4y0yuGZX/Bz/ALvOoXeBIvHjz6H04eB5NY0FBUddPdFaRSGHTdL2dufmFxaXlltbS2vrG5Vd7euTUq0xwaXEml7wJmQIoEGihQwl2qgcWBhGZwfznwmw+gjVDJDfZTaMesm4hIcIZW6pSr9U7uIzxiHqsQZFH4EiKsUj9m2AuinBW+Ft0eHnbKFbfmDkFniTcmFTJGvVP+8UPFsxgS5JIZ0/LcFNs50yi4hKLkZwZSxu9ZF1qWJiwG086HHxX0wCohjZS2lSAdqn8nchYb048D2zk41Ex7A/E/r5VhdNrORZJmCAkfLYoySVHRQTw0FBo4yr4ljGthb6W8xzTjaEOc2BIESoYFtbl40ynMksZR7azmXR9Xzi/GAa2QPbJPqsQjJ+ScXJE6aRBOnsgLeSVvzrPz7nw4n6PWOWc8s0sm4Hz/Ao7spfs=</latexit><latexit sha1_base64="wQ5TMVsFOKlBO/KOFjAaBBCLf6Y=">AAACI3icbVDLSgNBEJz1bXxFPXoZDEK8hF0R1JvoxWMEY4RsCLOzvcng7M4y0yuGZX/Bz/ALvOoXeBIvHjz6H04eB5NY0FBUddPdFaRSGHTdL2dufmFxaXlltbS2vrG5Vd7euTUq0xwaXEml7wJmQIoEGihQwl2qgcWBhGZwfznwmw+gjVDJDfZTaMesm4hIcIZW6pSr9U7uIzxiHqsQZFH4EiKsUj9m2AuinBW+Ft0eHnbKFbfmDkFniTcmFTJGvVP+8UPFsxgS5JIZ0/LcFNs50yi4hKLkZwZSxu9ZF1qWJiwG086HHxX0wCohjZS2lSAdqn8nchYb048D2zk41Ex7A/E/r5VhdNrORZJmCAkfLYoySVHRQTw0FBo4yr4ljGthb6W8xzTjaEOc2BIESoYFtbl40ynMksZR7azmXR9Xzi/GAa2QPbJPqsQjJ+ScXJE6aRBOnsgLeSVvzrPz7nw4n6PWOWc8s0sm4Hz/Ao7spfs=</latexit>

Pmodel (a)
<latexit sha1_base64="wQ5TMVsFOKlBO/KOFjAaBBCLf6Y=">AAACI3icbVDLSgNBEJz1bXxFPXoZDEK8hF0R1JvoxWMEY4RsCLOzvcng7M4y0yuGZX/Bz/ALvOoXeBIvHjz6H04eB5NY0FBUddPdFaRSGHTdL2dufmFxaXlltbS2vrG5Vd7euTUq0xwaXEml7wJmQIoEGihQwl2qgcWBhGZwfznwmw+gjVDJDfZTaMesm4hIcIZW6pSr9U7uIzxiHqsQZFH4EiKsUj9m2AuinBW+Ft0eHnbKFbfmDkFniTcmFTJGvVP+8UPFsxgS5JIZ0/LcFNs50yi4hKLkZwZSxu9ZF1qWJiwG086HHxX0wCohjZS2lSAdqn8nchYb048D2zk41Ex7A/E/r5VhdNrORZJmCAkfLYoySVHRQTw0FBo4yr4ljGthb6W8xzTjaEOc2BIESoYFtbl40ynMksZR7azmXR9Xzi/GAa2QPbJPqsQjJ+ScXJE6aRBOnsgLeSVvzrPz7nw4n6PWOWc8s0sm4Hz/Ao7spfs=</latexit><latexit sha1_base64="wQ5TMVsFOKlBO/KOFjAaBBCLf6Y=">AAACI3icbVDLSgNBEJz1bXxFPXoZDEK8hF0R1JvoxWMEY4RsCLOzvcng7M4y0yuGZX/Bz/ALvOoXeBIvHjz6H04eB5NY0FBUddPdFaRSGHTdL2dufmFxaXlltbS2vrG5Vd7euTUq0xwaXEml7wJmQIoEGihQwl2qgcWBhGZwfznwmw+gjVDJDfZTaMesm4hIcIZW6pSr9U7uIzxiHqsQZFH4EiKsUj9m2AuinBW+Ft0eHnbKFbfmDkFniTcmFTJGvVP+8UPFsxgS5JIZ0/LcFNs50yi4hKLkZwZSxu9ZF1qWJiwG086HHxX0wCohjZS2lSAdqn8nchYb048D2zk41Ex7A/E/r5VhdNrORZJmCAkfLYoySVHRQTw0FBo4yr4ljGthb6W8xzTjaEOc2BIESoYFtbl40ynMksZR7azmXR9Xzi/GAa2QPbJPqsQjJ+ScXJE6aRBOnsgLeSVvzrPz7nw4n6PWOWc8s0sm4Hz/Ao7spfs=</latexit><latexit sha1_base64="wQ5TMVsFOKlBO/KOFjAaBBCLf6Y=">AAACI3icbVDLSgNBEJz1bXxFPXoZDEK8hF0R1JvoxWMEY4RsCLOzvcng7M4y0yuGZX/Bz/ALvOoXeBIvHjz6H04eB5NY0FBUddPdFaRSGHTdL2dufmFxaXlltbS2vrG5Vd7euTUq0xwaXEml7wJmQIoEGihQwl2qgcWBhGZwfznwmw+gjVDJDfZTaMesm4hIcIZW6pSr9U7uIzxiHqsQZFH4EiKsUj9m2AuinBW+Ft0eHnbKFbfmDkFniTcmFTJGvVP+8UPFsxgS5JIZ0/LcFNs50yi4hKLkZwZSxu9ZF1qWJiwG086HHxX0wCohjZS2lSAdqn8nchYb048D2zk41Ex7A/E/r5VhdNrORZJmCAkfLYoySVHRQTw0FBo4yr4ljGthb6W8xzTjaEOc2BIESoYFtbl40ynMksZR7azmXR9Xzi/GAa2QPbJPqsQjJ+ScXJE6aRBOnsgLeSVvzrPz7nw4n6PWOWc8s0sm4Hz/Ao7spfs=</latexit><latexit sha1_base64="wQ5TMVsFOKlBO/KOFjAaBBCLf6Y=">AAACI3icbVDLSgNBEJz1bXxFPXoZDEK8hF0R1JvoxWMEY4RsCLOzvcng7M4y0yuGZX/Bz/ALvOoXeBIvHjz6H04eB5NY0FBUddPdFaRSGHTdL2dufmFxaXlltbS2vrG5Vd7euTUq0xwaXEml7wJmQIoEGihQwl2qgcWBhGZwfznwmw+gjVDJDfZTaMesm4hIcIZW6pSr9U7uIzxiHqsQZFH4EiKsUj9m2AuinBW+Ft0eHnbKFbfmDkFniTcmFTJGvVP+8UPFsxgS5JIZ0/LcFNs50yi4hKLkZwZSxu9ZF1qWJiwG086HHxX0wCohjZS2lSAdqn8nchYb048D2zk41Ex7A/E/r5VhdNrORZJmCAkfLYoySVHRQTw0FBo4yr4ljGthb6W8xzTjaEOc2BIESoYFtbl40ynMksZR7azmXR9Xzi/GAa2QPbJPqsQjJ+ScXJE6aRBOnsgLeSVvzrPz7nw4n6PWOWc8s0sm4Hz/Ao7spfs=</latexit>

ρmodel = ∑
a,a′￼

T−1
a,a′￼

Pmodel (a′￼) M(a)

=<latexit sha1_base64="8uDF8DVeQnsAQmi3YnN5BydvDus=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14bMF+QBvKZjtp1242YXcjlNBf4MWDIl79Sd78N27bHLT1hYWHd2bYmTdIBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHw3q7efUGkeywczSdCP6FDykDNqrNW46ZcrbtWdi6yCl0MFctX75a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi1KGqH2s/miU3JmnQEJY2WfNGTu/p7IaKT1JApsZ0TNSC/XZuZ/tW5qwms/4zJJDUq2+ChMBTExmV1NBlwhM2JigTLF7a6EjaiizNhsSjYEb/nkVWhdVD3LjctK7TaPowgncArn4MEV1OAe6tAEBgjP8ApvzqPz4rw7H4vWgpPPHMMfOZ8/jM+MwQ==</latexit><latexit sha1_base64="8uDF8DVeQnsAQmi3YnN5BydvDus=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14bMF+QBvKZjtp1242YXcjlNBf4MWDIl79Sd78N27bHLT1hYWHd2bYmTdIBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHw3q7efUGkeywczSdCP6FDykDNqrNW46ZcrbtWdi6yCl0MFctX75a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi1KGqH2s/miU3JmnQEJY2WfNGTu/p7IaKT1JApsZ0TNSC/XZuZ/tW5qwms/4zJJDUq2+ChMBTExmV1NBlwhM2JigTLF7a6EjaiizNhsSjYEb/nkVWhdVD3LjctK7TaPowgncArn4MEV1OAe6tAEBgjP8ApvzqPz4rw7H4vWgpPPHMMfOZ8/jM+MwQ==</latexit><latexit sha1_base64="8uDF8DVeQnsAQmi3YnN5BydvDus=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14bMF+QBvKZjtp1242YXcjlNBf4MWDIl79Sd78N27bHLT1hYWHd2bYmTdIBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHw3q7efUGkeywczSdCP6FDykDNqrNW46ZcrbtWdi6yCl0MFctX75a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi1KGqH2s/miU3JmnQEJY2WfNGTu/p7IaKT1JApsZ0TNSC/XZuZ/tW5qwms/4zJJDUq2+ChMBTExmV1NBlwhM2JigTLF7a6EjaiizNhsSjYEb/nkVWhdVD3LjctK7TaPowgncArn4MEV1OAe6tAEBgjP8ApvzqPz4rw7H4vWgpPPHMMfOZ8/jM+MwQ==</latexit><latexit sha1_base64="8uDF8DVeQnsAQmi3YnN5BydvDus=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14bMF+QBvKZjtp1242YXcjlNBf4MWDIl79Sd78N27bHLT1hYWHd2bYmTdIBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHw3q7efUGkeywczSdCP6FDykDNqrNW46ZcrbtWdi6yCl0MFctX75a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi1KGqH2s/miU3JmnQEJY2WfNGTu/p7IaKT1JApsZ0TNSC/XZuZ/tW5qwms/4zJJDUq2+ChMBTExmV1NBlwhM2JigTLF7a6EjaiizNhsSjYEb/nkVWhdVD3LjctK7TaPowgncArn4MEV1OAe6tAEBgjP8ApvzqPz4rw7H4vWgpPPHMMfOZ8/jM+MwQ==</latexit>

Model

Model



Recurrent neural networks

Significant improvement in quality. It keeps improving with more and more training data. 



Can we get fisher information? 



One transformer model to learn everything 

• Previous strategy learned a model for each system size L and hamiltonian parameter g.


• It is possible to create a single model that learns all of the g,L:


•  


• Architecture choice: transformer, but RNN is also possible. These models can process 
variable length input — variable system size (Recall Lei Wang’s talk again)  


• Take all the data and learn a single model.


• Apart from entropy, we estimate Fisher information: 

pθ(a |g, L) =
L

∏
i=1

pθ(ai |a<i, g, L)

Fc,θ(g, L) = 𝔼a∼pθ [∂g log pθ(a |g, L)2] .



Architecture



One transformer model to learn everything 



Conclusions

• Best estimators of entropy of randomized measurements we have found so far are all 
neural network based.


• Connected the notion of randomized/POVM entropy to entanglement.


• Fisher information behaves similar to quantum fisher information/fidelity 
susceptibility. 


• We hope this justifies learning from data beyond local observables already 
computable with only the data.


• We are looking into how this works experimentally.


• Compression is broadly applicable to all sort of data beyond the data treated here. 



Mutual information



Entanglement measures

• Concurrence 


• Meyer–Wallach global entanglement measure 


• Q( |ψ⟩) = 2 (1 −
1
n

n

∑
k=1

Tr ρ2
k )


