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Two examples of representing 
quantum states with ML: Computer 
vision and natural language processing



Computer vision



 Handwritten digit classification (mnist)
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CV community has developed powerful supervised 
learning algorithms based on neural networks
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FIG. 2: Detecting the critical temperature of the triangular Ising model through the crossing of

the values of the output layer vs T . The neural net has been trained on data from the square

lattice model. The orange line signals the critical temperature of the Ising model Tc/J = 4/ ln 3,

while the blue dashed line represents our estimate Tc/J = 3.63581.

with N = 2 ⇥ 16 ⇥ 16 spins, we find that a standard fully-connected neural network with

only 100 hidden units successfully distinguishes the states with a 99% accuracy. The net-

work does so solely based on spin configurations, with no information about the underlying

lattice – a feat di�cult for the human eye, even if supplemented with a clear layout of the

underlying Hamiltonian locality.

These results indicate that the learning capabilities of neural networks go beyond the

simple ability to encode order parameters, extending to the detection of subtle di↵erences

in higher-order correlations functions. As a final demonstration of this, we examine an Ising

lattice gauge theory, one of the most prototypical examples of a topological phase of matter

[9, 22]. The Hamiltonian is given by H = �J
P

p

Q
i2p �z

i where the Ising spins live on

the bonds of a two-dimensional square lattice with plaquettes p, as shown in the inset of

Figure 3(C). The ground state is again a degenerate manifold [9, 23] (Figure 3(C)), with

exponentially-decaying spin-spin correlations that makes it much more di�cult to distinguish

(Kogut Rev. Mod. Phys. 51, 659 (1979))

T=0 high temperature phase

Castelnovo and Chamon Phys. Rev. B 76, 174416 (2007)

The grandmother of most lattice 
models for topological quantum 
computation

F.J. Wegner, J. Math. Phys. 12 (1971) 2259

The ground state is a highly degenerate 
manifold with short-range spin–spin 
correlations. Ground states form a soup 
of strings of aligned spins

T = ∞
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Feedforward NN are difficult to apply to this problem and lead to 50% accuracy
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every m = 2 (a) (m = 8 (b)) plaquettes.

ca b

Figure S5 Investigating the source of discriminative power of the convolutional neural

network. New test sets with sublattice rotations where the local constrains are such that

1/2 spins per plaquette (a) and 1/8 spins per plaquette (b) are flipped. Blue circles rep-

resent spins up, while white circles represent spins down. The red crossess symbolize

the flipped spins. (c) Cuts/stitches (yellow dashed lines) performed on the ground state

configurations in order to produce a new test set from mixing the 4 resulting pieces among

different ground states.

The positions of the flipped spins are marked with red crosses. After optimizing the CNN

using the original training set, the neural network classifies most of the transformed T = 0 states as

high-temperature ones, resulting in an overall test accuracy of 50% and 55% for m = 2 and m = 8,

respectively. This reveals that the neural network relies on the presence of satisfied local constraints

of the original Ising lattice gauge theory, and not on the topological order of the state, in deciding

whether a state is considered low or high temperature. Second, we consider a new test set where the

T = 0 states retain most local constraints but disrupt non-local features like the extended closed-

loop structure. We consider dividing the original states into 4 pieces as shown in Figure S5(c)

and then reshuffling the 4 pieces among different states, subsequently stitching them to form new

“low” temperature configurations. The new configurations will contain defects along the dashed

10

NATURE PHYSICS | www.nature.com/naturephysics 10

SUPPLEMENTARY INFORMATIONDOI: 10.1038/NPHYS4035

Ising gauge theory

Convolutional neural network

99% accuracy 

*easy to train*

6

FIG. 2: Detecting the critical temperature of the triangular Ising model through the crossing of

the values of the output layer vs T . The neural net has been trained on data from the square

lattice model. The orange line signals the critical temperature of the Ising model Tc/J = 4/ ln 3,

while the blue dashed line represents our estimate Tc/J = 3.63581.

with N = 2 ⇥ 16 ⇥ 16 spins, we find that a standard fully-connected neural network with

only 100 hidden units successfully distinguishes the states with a 99% accuracy. The net-

work does so solely based on spin configurations, with no information about the underlying

lattice – a feat di�cult for the human eye, even if supplemented with a clear layout of the

underlying Hamiltonian locality.

These results indicate that the learning capabilities of neural networks go beyond the

simple ability to encode order parameters, extending to the detection of subtle di↵erences

in higher-order correlations functions. As a final demonstration of this, we examine an Ising

lattice gauge theory, one of the most prototypical examples of a topological phase of matter

[9, 22]. The Hamiltonian is given by H = �J
P

p

Q
i2p �z

i where the Ising spins live on

the bonds of a two-dimensional square lattice with plaquettes p, as shown in the inset of
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FIG. 4: Square ice and toric code models and their typical configurations. (A) The charge Qv in

the square ice Hamiltonian is defined as the sum over the spins on the bonds of a vertex v , while

the classical toric code Hamiltonian is defined as a sum over the product of spins on a plaquette

p. (B) and (C) portray ground state and high temperature spin configurations of the square ice

Hamiltonian, respectively. (D) A ground state configuration of the toric code Hamiltonian.
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FIG. 4. Illustrating the convolutional neural network. The first hidden layer convolves 64 2 ⇥ 2

filters with the spin configuration on each sublattice, followed by rectified linear units (ReLu). The

outcome is followed by fully-connected layer with 64 units and a softmax output layer. The green

line represents the sliding of the maps across the configuration.

late an extensive fraction of the local energetic constraints of the theory, we conclude that

the discriminative power of the CNN relies on the detection of these satisfied constraints.

Furthermore, test sets with defects that retain most local constraints but disrupt non-local

features, like the extended closed-loop gas picture or the associated topological degeneracy

[7], indicate that local constraints are the only features that the CNN relies on for classifica-

tion of the ground state. In view of these observations, we construct a simplified analytical

toy model of our original CNN designed to explicitly exploit local constraints in the clas-

sification task. Such a model discriminates high-temperature from ground states with an

accuracy of 100%. Details of the behavior of the CNN with various test sets, as well as the

details of the analytical model, are contained in the supplementary material.

We have shown that neural network technology, developed for engineering applications

such as computer vision and natural language processing, can be used to encode phases of

matter and discriminate phase transitions in correlated many-body systems. In particular,

we have argued that neural networks encode information about conventional ordered phases

by learning the order parameter of the phase, without knowledge of the energy or locality

conditions of Hamiltonian. Furthermore, we have shown that neural networks can encode

basic information about the ground states of unconventional disordered models, such as

square ice model and the Ising lattice gauge theory, where they learn local constraints satis-



Convolutional neural networks

• CNNs use a mathematical operation called “convolution” to process 
information for data that have a natural gridlike topology 


• The trainable kernel   (layer q, input/output channels l,i spatial shifts 
along y and x directions, F is a non-linearity)

K(q)
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late an extensive fraction of the local energetic constraints of the theory, we conclude that

the discriminative power of the CNN relies on the detection of these satisfied constraints.

Furthermore, test sets with defects that retain most local constraints but disrupt non-local

features, like the extended closed-loop gas picture or the associated topological degeneracy

[7], indicate that local constraints are the only features that the CNN relies on for classifica-

tion of the ground state. In view of these observations, we construct a simplified analytical

toy model of our original CNN designed to explicitly exploit local constraints in the clas-

sification task. Such a model discriminates high-temperature from ground states with an

accuracy of 100%. Details of the behavior of the CNN with various test sets, as well as the

details of the analytical model, are contained in the supplementary material.

We have shown that neural network technology, developed for engineering applications

such as computer vision and natural language processing, can be used to encode phases of

matter and discriminate phase transitions in correlated many-body systems. In particular,

we have argued that neural networks encode information about conventional ordered phases

by learning the order parameter of the phase, without knowledge of the energy or locality

conditions of Hamiltonian. Furthermore, we have shown that neural networks can encode

basic information about the ground states of unconventional disordered models, such as

square ice model and the Ising lattice gauge theory, where they learn local constraints satis-

The picture we draw for what the CNN is using to distinguish the phases is that of the detection of satisfied local constraints. 

In few words, the neural network figures out a proxy for the energy and uses it to classify states



• Convolutional neural networks revolutionized computer vision — beat humans 
at classifying images since 2015

Connection with computer vision

Filters used by the 1st convolutional layer


https://cs231n.github.io/understanding-cnn/

In our examples, they see magnetic 
monopoles or in spin ice, they see the ice 
rules 

Gabor filters, believed to exist 
in visual processing in the 
brain (Olshausen & Field, 
1997)
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Analytical understanding: What does the CNN use to make predictions?

• Based on this observation we derived the weights of a streamlined 
convolutional network analytically designed to work well.  
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FIG. 4: Square ice and toric code models and their typical configurations. (A) The charge Qv in

the square ice Hamiltonian is defined as the sum over the spins on the bonds of a vertex v , while

the classical toric code Hamiltonian is defined as a sum over the product of spins on a plaquette

p. (B) and (C) portray ground state and high temperature spin configurations of the square ice

Hamiltonian, respectively. (D) A ground state configuration of the toric code Hamiltonian.
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Analytical model for the Ising gauge theory

bc = �(2 + ✏)
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TABLE I. Specifying the tensor Wxysf filters in the CNN. x and y specify the spatial in indices of

the filter while s and f specify the sublattice and the filter, respectively.
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These choices ensure that whenever an unsatisfied plaquette is encountered by the convolutional

layer, the zero-temperature neuron is O0 = 0 and the high-temperature O1 = 1, while only if all

energetic constraints are satisfied O0 = 1 and O1 = 0, thus allowing the classification of the states.

When used on our test sets, the model performs the classification task with a 100% accuracy, which

means that all the high temperature states in the test set contain least one unsatisfied plaquette. Note

that the classification error for this task is expected to be exponentially small in the volume of the

system, since at infinte temperature the ground states appear with exponentially small probability.

Having distilled the model’s basic ingredients, we proceed to train an analogue model numerically

starting from random weights and biases Wyxsf , Wo, bc, and bo. Further, we replace the perceptron

nonlinearities by ReLu units and a softmax output layer to enable a reliable numerical training.

After the training, the model performs the classification task with a 100% accuracy on the test sets,

as expected.

As a consequence of the classification scheme provided by the analytical toy model, we ob-

serve that the values of the zero-temperature neuron O0 behave exactly like the amplitudes of one

of the ground states of the toric code written in the �z basis 33. The ground state described by O0

is a linear combination of all 4 ground states with well defined parity on the torus. More precisely,

such a state can be written as | torici =
P

�z1,...,�zN
O0(�z1...�zN)|�z1...�zNi, where the spin con-

figurations �zi = ±1, and O0(�z1...�zN) corresponds to the value of O0 after a feed-forward pass

of the neural network for a given a input configuration �z 1, ..., �z N . Our model bears resemblance

with the construction of the ground state of the toric code in terms of projected entangled pair

states in that local tensors project out states containing plaquettes with odd parity 34. These ob-

servations suggest that convolutional neural networks have the potential to represent ground states

9

The purpose of the filters is to individually process 
each plaquette in the spin configuration and 
determine whether its energetic constraints are 
satisfied or not. Basically the Conv. layer encodes 
the Hamiltonian
https://github.com/carrasqu/IsingGaugeTensorFlow
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Connection to quantum states?
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Hamiltonian, respectively. (D) A ground state configuration of the toric code Hamiltonian.
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Natural Language 
Processing



Natural language processing

• Branch of computer science, linguistics, and machine learning concerned 
with giving computers the ability to process text and spoken words in a 
similar way humans do it.


• Machine translation


• Speech recognition


• Sentiment analysis


• Automatic summarization of text


• Text to image/video generation



ChatGPT

• ChatGPT is a machine learning 
model which interacts in a 
conversational way


• Dialogue format makes it 
possible for ChatGPT to 
answer followup questions, 
admit its mistakes, challenge 
incorrect premises, and reject 
inappropriate requests.

https://openai.com/blog/chatgpt/



Is Mona Lisa smiling? ChatGPT’s take 



ChatGPT: is Mona Lisa smiling? 



How do these models work?



Large Language models

➤ Large language models are based on neural networks


➤ Neural networks are powerful universal function approximators and can 
in principle represent any function if given enough parameters


➤ In particular, in NLP these model objects like this:
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FIG. 1. Machine learning the ferromagnetic Ising model. (A) The trained neural network learns

representations of the low- and high-temperature Ising states. The average output layer (B) and

accuracy (C) over the test sets vs. temperature. (D) Toy model of a neural network for the Ising

model. (E) The average output layer and accuracy of the toy model are displayed in (E) and

(F), respectively. The orange lines signal Tc of the model in the thermodynamic limit, Tc/J =

2/ ln
�
1 +

p
2
�
[11].

P (output text|input text)
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Large language models

Encoder 

Write a poem about quantum states

High-dimensional 

vector


 h0(write a poem) ∈ ℝd

Decoder In a world of quantum states,


Where entanglement dictates

 P (output | input)



Large Language models
Recurrent neural networks

Sequence to Sequence Learning with Neural Networks. Ilya Sutskever, Oriol Vinyals, Quoc V. Le. 
https://arxiv.org/abs/1409.3215


Encoder DecoderHigh-dimensional 

vector  h0

https://arxiv.org/search/cs?searchtype=author&query=Sutskever%2C+I
https://arxiv.org/search/cs?searchtype=author&query=Vinyals%2C+O
https://arxiv.org/search/cs?searchtype=author&query=Le%2C+Q+V


Large Language models
Transformer

Attention Is All You Need. Ashish Vaswani, Noam Shazeer, Niki Parmar, Jakob Uszkoreit, Llion Jones, Aidan N. 
Gomez, Lukasz Kaiser, Illia Polosukhin arXiv:1706.03762


Encoder Decoder

High-dimensional 

vector  h0

https://arxiv.org/search/cs?searchtype=author&query=Vaswani%2C+A
https://arxiv.org/search/cs?searchtype=author&query=Shazeer%2C+N
https://arxiv.org/search/cs?searchtype=author&query=Parmar%2C+N
https://arxiv.org/search/cs?searchtype=author&query=Uszkoreit%2C+J
https://arxiv.org/search/cs?searchtype=author&query=Jones%2C+L
https://arxiv.org/search/cs?searchtype=author&query=Gomez%2C+A+N
https://arxiv.org/search/cs?searchtype=author&query=Gomez%2C+A+N
https://arxiv.org/search/cs?searchtype=author&query=Kaiser%2C+L
https://arxiv.org/search/cs?searchtype=author&query=Polosukhin%2C+I
https://arxiv.org/abs/1706.03762


How to use these models to 
represent physical states?



Representing states with language models

Encoder Decoder

Replace words/characters with 
degrees of freedom of the system 
in some computational basis


 


spins or measurement 
outcomes


a1, a2, …, aN

ai =

 Input/output is given using some word dictionary = [ word 1, word 2,…,word N]  Input/output is given using some word dictionary = [ spin up, spin down]

Write a poem about quantum states

High-dimensional 

vector


 h0(write a poem) ∈ ℝd



➤ 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  


➤ This idea can be extended to quantum states.

P(σ) = P(σ1, σ2, . . . , σN)

PROBABILISTIC AUTOREGRESSIVE MODELS 

P (�i|�<i) = P✓(�i|�<i)
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✓Computing  is efficient given 


✓Can be exactly sampled efficiently in linear time in N 


✓Can be easily defined in any spatial dimension (e.g. 2d and 3d ) — no 
tractability issues (compared to, eg, PEPS) 


✓Their expressive power can be systematically improved 


✓Easy to encode product states and mean-field theories 


✓We can impose some symmetries and conservation laws


✓Advantages remain true for models quantum states in any dimension. 
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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).
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<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>

…

…

�
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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
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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


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

RECURRENT NEURAL NETWORKS (RNN)
3

(b)
<latexit sha1_base64="mDF3pIt8zg/HJLOYfx4mhcdUPbk=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUS0lE0GPRi8cK9gPbUDbbSbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdTP3WI2gjYnWP4wT8iA2UCAVnaKWHLsITZpXgbNIrld2qOwNdJl5OyiRHvVf66vZjnkagkEtmTMdzE/QzplFwCZNiNzWQMD5iA+hYqlgExs9mF0/oqVX6NIy1LYV0pv6eyFhkzDgKbGfEcGgWvan4n9dJMbzyM6GSFEHx+aIwlRRjOn2f9oUGjnJsCeNa2FspHzLNONqQijYEb/HlZdI8r3pu1bu7KNeu8zgK5JickArxyCWpkVtSJw3CiSLP5JW8OcZ5cd6dj3nripPPHJE/cD5/AFBCkKo=</latexit><latexit sha1_base64="mDF3pIt8zg/HJLOYfx4mhcdUPbk=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUS0lE0GPRi8cK9gPbUDbbSbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdTP3WI2gjYnWP4wT8iA2UCAVnaKWHLsITZpXgbNIrld2qOwNdJl5OyiRHvVf66vZjnkagkEtmTMdzE/QzplFwCZNiNzWQMD5iA+hYqlgExs9mF0/oqVX6NIy1LYV0pv6eyFhkzDgKbGfEcGgWvan4n9dJMbzyM6GSFEHx+aIwlRRjOn2f9oUGjnJsCeNa2FspHzLNONqQijYEb/HlZdI8r3pu1bu7KNeu8zgK5JickArxyCWpkVtSJw3CiSLP5JW8OcZ5cd6dj3nripPPHJE/cD5/AFBCkKo=</latexit><latexit sha1_base64="mDF3pIt8zg/HJLOYfx4mhcdUPbk=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUS0lE0GPRi8cK9gPbUDbbSbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdTP3WI2gjYnWP4wT8iA2UCAVnaKWHLsITZpXgbNIrld2qOwNdJl5OyiRHvVf66vZjnkagkEtmTMdzE/QzplFwCZNiNzWQMD5iA+hYqlgExs9mF0/oqVX6NIy1LYV0pv6eyFhkzDgKbGfEcGgWvan4n9dJMbzyM6GSFEHx+aIwlRRjOn2f9oUGjnJsCeNa2FspHzLNONqQijYEb/HlZdI8r3pu1bu7KNeu8zgK5JickArxyCWpkVtSJw3CiSLP5JW8OcZ5cd6dj3nripPPHJE/cD5/AFBCkKo=</latexit><latexit sha1_base64="mDF3pIt8zg/HJLOYfx4mhcdUPbk=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUS0lE0GPRi8cK9gPbUDbbSbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdTP3WI2gjYnWP4wT8iA2UCAVnaKWHLsITZpXgbNIrld2qOwNdJl5OyiRHvVf66vZjnkagkEtmTMdzE/QzplFwCZNiNzWQMD5iA+hYqlgExs9mF0/oqVX6NIy1LYV0pv6eyFhkzDgKbGfEcGgWvan4n9dJMbzyM6GSFEHx+aIwlRRjOn2f9oUGjnJsCeNa2FspHzLNONqQijYEb/HlZdI8r3pu1bu7KNeu8zgK5JickArxyCWpkVtSJw3CiSLP5JW8OcZ5cd6dj3nripPPHJE/cD5/AFBCkKo=</latexit>

(a)
<latexit sha1_base64="n0kiYe3Vk54ukV3OShxrr+ilFZI=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUS0lE0GPRi8cK9gPbUDbbSbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdTP3WI2gjYnWP4wT8iA2UCAVnaKWHLsITZhV2NumVym7VnYEuEy8nZZKj3it9dfsxTyNQyCUzpuO5CfoZ0yi4hEmxmxpIGB+xAXQsVSwC42eziyf01Cp9GsbalkI6U39PZCwyZhwFtjNiODSL3lT8z+ukGF75mVBJiqD4fFGYSooxnb5P+0IDRzm2hHEt7K2UD5lmHG1IRRuCt/jyMmmeVz236t1dlGvXeRwFckxOSIV45JLUyC2pkwbhRJFn8kreHOO8OO/Ox7x1xclnjsgfOJ8/TryQqQ==</latexit><latexit sha1_base64="n0kiYe3Vk54ukV3OShxrr+ilFZI=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUS0lE0GPRi8cK9gPbUDbbSbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdTP3WI2gjYnWP4wT8iA2UCAVnaKWHLsITZhV2NumVym7VnYEuEy8nZZKj3it9dfsxTyNQyCUzpuO5CfoZ0yi4hEmxmxpIGB+xAXQsVSwC42eziyf01Cp9GsbalkI6U39PZCwyZhwFtjNiODSL3lT8z+ukGF75mVBJiqD4fFGYSooxnb5P+0IDRzm2hHEt7K2UD5lmHG1IRRuCt/jyMmmeVz236t1dlGvXeRwFckxOSIV45JLUyC2pkwbhRJFn8kreHOO8OO/Ox7x1xclnjsgfOJ8/TryQqQ==</latexit><latexit sha1_base64="n0kiYe3Vk54ukV3OShxrr+ilFZI=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUS0lE0GPRi8cK9gPbUDbbSbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdTP3WI2gjYnWP4wT8iA2UCAVnaKWHLsITZhV2NumVym7VnYEuEy8nZZKj3it9dfsxTyNQyCUzpuO5CfoZ0yi4hEmxmxpIGB+xAXQsVSwC42eziyf01Cp9GsbalkI6U39PZCwyZhwFtjNiODSL3lT8z+ukGF75mVBJiqD4fFGYSooxnb5P+0IDRzm2hHEt7K2UD5lmHG1IRRuCt/jyMmmeVz236t1dlGvXeRwFckxOSIV45JLUyC2pkwbhRJFn8kreHOO8OO/Ox7x1xclnjsgfOJ8/TryQqQ==</latexit><latexit sha1_base64="n0kiYe3Vk54ukV3OShxrr+ilFZI=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUS0lE0GPRi8cK9gPbUDbbSbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdTP3WI2gjYnWP4wT8iA2UCAVnaKWHLsITZhV2NumVym7VnYEuEy8nZZKj3it9dfsxTyNQyCUzpuO5CfoZ0yi4hEmxmxpIGB+xAXQsVSwC42eziyf01Cp9GsbalkI6U39PZCwyZhwFtjNiODSL3lT8z+ukGF75mVBJiqD4fFGYSooxnb5P+0IDRzm2hHEt7K2UD5lmHG1IRRuCt/jyMmmeVz236t1dlGvXeRwFckxOSIV45JLUyC2pkwbhRJFn8kreHOO8OO/Ox7x1xclnjsgfOJ8/TryQqQ==</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>

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>
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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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Example 1: Data-driven 
reconstruction of 
quantum states



Quantum state tomography

* Efficient quantum state tomography. Marcus Cramer, Martin B. Plenio, Steven T. Flammia, Rolando Somma, David Gross, Stephen D. Bartlett, 
Olivier Landon-Cardinal, David Poulin & Yi-Kai Liu. Nature Communications volume 1, Article number: 149 

Quantum state tomography is the process of reconstructing the quantum 
state by measurements on the system. It “is the gold standard for verification 
and benchmarking of quantum devices”*


Useful for:


• Characterizing optical signals


• Diagnosing and detecting errors in state preparation, e.g. states produced 
by quantum computers reliably.


• Entanglement verification 




Need to go beyond standard quantum state tomography

• Progress in controlling large quantum 
systems.


• Availability of arbitrary measurements 
performed with good accuracy. 


• The bottleneck limiting progress in the 
estimation of states: curse of 
dimensionality of traditional techniques.  


• Traditional quantum state tomography 
scales exponentially—Can we perform 
reconstruction of large systems? 



Synthetic Quantum devices are growing fast



HOW TO MAKE QST EFFICIENT?

➤ Introduce a parametrization of the quantum state with good scaling if non-
trivial structural information on the quantum systems under consideration 
is utilized: MPS[1] and MPO[2] tomography

[1] Efficient quantum state tomography. Marcus Cramer, Martin B. 
Plenio, Steven T. Flammia, Rolando Somma, David Gross, Stephen D. 
Bartlett, Olivier Landon-Cardinal, David Poulin & Yi-Kai Liu. Nature 
Communications volume 1, Article number: 149 


[2] A scalable maximum likelihood method for quantum state 
tomography  T Baumgratz1, A Nüßeler, M Cramer and M B Plenio. New 
Journal of Physics, Volume 15, December 2013 




HOW TO MAKE QST EFFICIENT?

➤ Introduce a parametrization of the quantum state with good scaling if non-
trivial structural information on the quantum systems under consideration 
is utilized: MPS[1] and MPO[2] tomography

[1] Efficient quantum state tomography. Marcus Cramer, Martin B. 
Plenio, Steven T. Flammia, Rolando Somma, David Gross, Stephen D. 
Bartlett, Olivier Landon-Cardinal, David Poulin & Yi-Kai Liu. Nature 
Communications volume 1, Article number: 149 


[2] A scalable maximum likelihood method for quantum state 
tomography  T Baumgratz1, A Nüßeler, M Cramer and M B Plenio. New 
Journal of Physics, Volume 15, December 2013 


Works very well, best suited to 1D systems



➤ Introduce a parametrization of the quantum state with good scaling if non-trivial 
structural information on the quantum systems under consideration is utilized: 
Restricted Boltzmann machines both for pure[3] states and mixed states[4] 

[3] Neural-network quantum state tomography. G. Torlai, G. 
Mazzola, J. Carrasquilla, M. Troyer, R. Melko, and G. Carleo, Nat. 
Phys. 14, 447 (2018).


[4] Latent Space Purification via Neural Density Operators. 
Giacomo Torlai and Roger G. Melko. Phys. Rev. Lett. 120, 240503 
(2018) 
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Neural density operators.—We consider the state of a
quantum system comprising N degrees of freedom, char-
acterized by a density operator ρ with matrix elements
ρðσ; σ0Þ ¼ hσjρjσ0i, in an (arbitrary) reference basis
σ ≡ ðσ1;…; σNÞ. For simplicity, we restrict ourselves to
the case of a two-dimensional local Hilbert space σj ¼
f0; 1g (e.g., 12-spins, hard-core bosons, qubits, etc.). When
the system is in a pure state, the density operator assumes
the simple form ρ ¼ jψihψ j given by the wave function
jψi ¼

P
σψðσÞjσi. In this case, as shown by Carleo and

Troyer [3], any quantum state has a RBM representation
jψθi, where the wave function is encoded into a set of
internal parameters θ of a neural network (the number of
which generally grows exponentially for a generic quantum
state). The encoded state is then a highly nonlinear function
which returns a complex-valued coefficient ψθðσÞ for any
input state jσi. The optimal set of parameters which best
approximates the wave function is found by training the
neural network with a “learning” procedure. For example,
this could be the variational minimization of the total
energy [3,13]. Alternatively, training can occur via standard
machine learning procedures, if an appropriate data set is
available [12]. Depending on the complexity of the state to
be encoded, different numbers of network parameters will
be required, which naturally quantifies a convergence
parameter for the algorithm.
In analogy to this,wedefine theNDOas amappingρθ that,

given two input states jσi and jσ0i, returns thematrix element
ρθðσ; σ0Þ. For a NDO to describe a physical state, its matrix
representation must have unit trace Trσfρθg ¼ 1, must be
Hermitian ρθ ¼ ρ†θ, and must be positive semidefinite
hxjρθjxi ≥ 0 ∀ jxi. These constraints can be satisfied by
constructing the NDO from the purification of its Hilbert
space with a system of na auxiliary degrees of freedom
a ¼ ða1;…; anaÞ, so that its composite state ρσ⊕a

θ is pure, and
therefore ρσ⊕a

θ ¼ jψθihψθj, with a neural network wave
function jψθi ¼

P
σaψθðσ; aÞjσi ⊗ jai. The NDO is then

simply obtained by tracing out the auxiliary system
ρθ ¼ Trafjψθihψθjg, obtaining the density matrix

ρθðσ; σ0Þ ¼
X

a

ψθðσ; aÞψ$
θðσ0; aÞ: ð1Þ

While the nature of the auxiliary system is arbitrary, a RBM
provides a very convenient method for encoding both the
physical and auxiliary degrees of freedom. A standard RBM
contains two layers of stochastic binary units, a visible or
physical layer, and a hidden or latent layer h. The two layers
are connected by a set ofweighted edges, and eachunit is also
coupled to an external field (or bias). Here, we embed the
auxiliary units used for the purification in the hidden layer
of the neural network, which is thus enlarged to ðh; aÞ.
The RBM associates to this graph structure a Boltzmann
probability distribution pθðσ; a; hÞ, where the network
parameters are θ ¼ fWθ;Uθ; bθ; cθ; dθg (see Fig. 1).

The distribution describing the composite (pure) system is
obtained by integrating out the hidden variables h:

pθðσ; aÞ ¼ e
P

i
logð1þe

W
½i'
θ
σþc

½i'
θ Þþa⊤Uθσþb⊤θ σþd⊤θ a; ð2Þ

withW ½i'
θ and c½i'θ being the ith rows of the weight matrix and

hidden field. We define the quantum state of the composite
system using two sets of parameters θ ¼ ðλ; μÞ describing
amplitudes and phases, respectively:

ψλμðσ; aÞ ¼ Z−1
2

λ

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
pλðσ; aÞ

p
eiϕμðσ;aÞ; ð3Þ

where ϕμðσ; aÞ ¼ logpμðσ; aÞ=2, and Zλ ¼
P

σapλðσ; aÞ is
a constant enforcing normalization.
Since the auxiliary units are embedded in the latent space

of the network, we can perform the summation in Eq. (1)
exactly, obtaining ρλμ ¼ Z−1

λ ρ̃λμ with un-normalized matrix
elements:

ρ̃λμðσ; σ0Þ ¼ eΓ
½þ'
λ ðσ;σ0ÞþiΓ½−'

μ ðσ;σ0ÞþΠλμðσ;σ0Þ: ð4Þ

Here we have introduced the matrices
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k

log
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1þ exp
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þ i
2
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FIG. 1. Graphical representation of the neural density operator.
The visible layer (green) encodes the state of the physical system
σ, while the other two layers are used to describe the mixing due
to the environment (red), and to capture the correlations between
the physical degrees of freedom (blue).
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jψθi, where the wave function is encoded into a set of
internal parameters θ of a neural network (the number of
which generally grows exponentially for a generic quantum
state). The encoded state is then a highly nonlinear function
which returns a complex-valued coefficient ψθðσÞ for any
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approximates the wave function is found by training the
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FIG. 1. Graphical representation of the neural density operator.
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the physical degrees of freedom (blue).
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HOW TO MAKE QST EFFICIENT?

Pure states with structure, high fidelity/good scaling

Mixed states with structure, high fidelity/bad scaling



PROPOSAL
➤ Parametrize the quantum state We parametrize the 

measurement statistics of an informationally complete positive 
operator valued measure (POVM). We use recurrent neural 
networks and transformers.  


➤ Use this idea to learn states from synthetic measurements 
mimicking experimental data as well as data from a small 
experiment.

Generative modelMixed states with structure, good scaling

Carrasquilla, Torlai, Melko, Aolita. Nature Machine Intelligence 1, 200 (2019)
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LEARNING QUANTUM 
STATES WITH RNNS



Reconstructing a quantum state

• Prepare an unknown quantum 
state


• Apply a measurement that probes 
enough information about the 
quantum state


• Repeat and collect the statistics of 
the measurement


• Infer a reconstruction of the state  
consistent with the measurement 
outcomes


• Certify the reconstruction 

⇢⇤
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0,0,2,…3,0
1,1,0,…0,2
0,2,1,…0,3
1,1,3,…3,0

⋮
3,2,0,…1,0

F(ρ, ρ*) = Tr [ ρρ * ρ]
2



➤ 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}}
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M (a) = 1
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M =
�
M (a1) ⌦M (a2) ⌦ . . .M (aN )

 
a1,...aN
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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



Autoregressive models (e.g., RNNs or 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.  

Insight: parametrize statistics of measurements and invert 

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

Pmodel (a)
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GHZ with local depolarization: a model of a decohering qubit where with 
probability 1 − p each qubit remains intact, while with probability p an “error” 
occurs. 
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Here F is the number if hidden units, L is the number
of states per quibit in the hidden layer. W kl

ij are now the
weight matrix, which is now a 4-rank tensor encoding the
interaction between the di↵erent states k and l from the
visible and hidden units i and j, respectively. The bki
are the biases in the visible unit and there is an analog
expression for the hidden units alj . To make things a little
clearer, here is the expression that defines the energy of
the multinomial RBM
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The probability is

P (~V , ~H) =
e�E(~V , ~H)

Z

, where Z =
P

~V , ~H e�E(~V , ~H).

VIII. EXEMPLARY MIXED STATES TO TRY
THE TECHNIQUE

A. Locally depolarized generalized GHZ states

One paradigmatic genuinely multipartite entangled in
quantum information is the so-called GHZ state. Here,
we considered a generalised version of it. More precisely,
for N qubits, we consider:

| 0i ⌘ ↵ |0i⌦N + � |1i⌦N , (23)

with ↵ and � 2 C such that |↵|2 + |�|2 = 1. The usual
GHZ state is recovered for ↵ = 1p

2
= �. Moreover, we

consider the action of a local (single-qubit) noise channel
E on the initial state

%0 := | 0i h 0|

= |↵|2 |0i h0|⌦N + |�|2 |1i h1|⌦N +
⇣
↵�⇤

|0i h1|⌦N + h.c.
⌘
,

(24)

such that the resulting noisy state is

% ⌘ E1 E2 ... EN %0. (25)

In particular, here we choose E as the depolarising chan-
nel. This is the most detrimental type of local noisea,

as it models not only the loss of quantum coherence but
also of classical information. The i-th qubit depolarising
channel can expressed concisely (see also Krauss decom-
position of the channel) as

Ei%0 = (1� p) %0+
p
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The explicit expression of the depolarised state (25)

has been calculated elsewhere [9, 10]. It is:
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where �k ⌘ |↵|2(1 �
p
2
)N�k(p

2
)k + |�|2(1 �

p
2
)k(p

2
)N�k,

⇧⇡

⇣
|1i h1|⌦k

|0i h0|⌦N�k
⌘
stands for the ⇡-th permuta-

tion of |1i h1|⌦k
|0i h0|⌦N�k, and the sum over ⇡ runs

over all permutations without repeating. Each diag-
onal element �k corresponds to k qubits flipped, in-
dependently of which k qubits are flipped, and thus
repeats itself along the diagonal

�N
k

�
times. For in-

stance, the second and third diagonal elements, cor-
responding to |01 ... 0N�20N�11N i h01 ... 0N�20N�11N |

and |01 ... 0N�21N�10N i h01 ... 0N�21N�10N |, respec-
tively, have the same coe�cient, �1, and so do all other
diagonal elements corresponding to states with a single
qubit flip. In turn, the third diagonal element, cor-
responding to |01 ... 0N�21N�11N i h01 ... 0N�21N�11N |

has the coe�cient �2, and so do all other diagonal ele-
ments corresponding to states with two qubit flips; and
so on and so forth.

B. Thermal graph-Hamiltonian states

Thermal graph-Hamiltonian states are equivalent to lo-
cally dephased graph states. They are described in detail
in subsections V.3-V.5 of Ref. [10].

IX. FINAL COMMENTS

A final interesting aspect for marketing is that we will
be leaving the domain of neural-network states (NNSs) –
whose popularity is growing at an accelerated pace [6–8]
– and will enter the domain of neural network operators
(NNOs). This should be more or less as relevant as when
matrix-product operators were introduced in quantum
info, after matrix-product states.
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FIG. 2. Learning the first Bell state. (a) The Kullback-Liebler divergence as a function of the

training epochs for di↵erent values of noise p. The size of the dataset used during the training is

Ns = 6 ⇥ 104 observations. The inset displays a graphical representation of the RBM employed

in the reconstruction of the state. This architecture features a visible layer with multinomial

variables ai = 1, 2, 3, 4 (white circles) and binary hidden units hi = 0, 1 (green) connected via a

set of weight parameters represented by the grey connections.(b) The classical fidelity Cf between

the reconstructed distribution Pmodel(a) and the ideal PGHZ(a). (c) The fidelity between the GHZ

state and the reconstructed state.

We apply an IC set of measurements Mtetra, termed tetrahedral POVM, formed by four

(m = 4) operators defined over the vertices of a tetrahedron on the Bloch sphere (see ap-

pendix A). Through Neumark’s dillation theorem [13], these measurements can be realized

in experiments by coupling the system to a set of ancilla qubits and performing a von Neu-

mann measurements on the full system. To begin the implementation of our method, we

require a parameterization of Pmodel(a). Because of their extensive familiarity as a tool to

represent quantum states [4, 5, 8, 9, 14–18], we consider parametrizing Pmodel(a) in terms

of an RBM as a first demonstration. The main extension over more famililar RBMs is the

need for four-dimensional multinomial visible units. Luckily, such multinomial units were

introduced previously in the context of collaborative filtering [19], for applications such as

the famous Netflix Prize. [20] Using this approach, in Fig. 2 we show results using numer-

ically generated measurements of the GHZ state with N = 2 qubits, commonly known as

the first Bell state, subject to local depolarization with error probabilities 0  p  1.

Learning 2 qubit locally depolarized GHZ

This result is obtained by parametrizing the P(a) with an RBM. 

We found it very difficult to scale the learning to larger system sizes with an RBM. 
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<latexit sha1_base64="cuLJCrmRtd4D76A2pJKeWrpNn58=">AAACHnicbVBNSwMxEM36WetX1aOXYBHqpeyK+HEQioJ4rGBVaMuSTadtaLK7JrNiWfafePGvePGgInjSf2Nae9DWByGP92aYmRfEUhh03S9nanpmdm4+t5BfXFpeWS2srV+ZKNEcajySkb4JmAEpQqihQAk3sQamAgnXQe904F/fgTYiCi+xH0NTsU4o2oIztJJf2D/z0wbCPaankhljdZll9Jg2TKJ8Zr9bjSmtlthO1U9V1AKZWZ75haJbdoegk8QbkSIZoeoXPhqtiCcKQuSDQXXPjbGZMo2CS8jyjcRAzHiPdaBuacgUmGY6vC+j21Zp0Xak7QuRDtXfHSlTxvRVYCsVw64Z9wbif149wfZhMxVhnCCE/GdQO5EUIzoIi7aEBo6ybwnjWthdKe8yzTjaSPM2BG/85ElS2y0flb2LvWLlZJRGjmySLVIiHjkgFXJOqqRGOHkgT+SFvDqPzrPz5rz/lE45o54N8gfO5zcjUKKY</latexit><latexit sha1_base64="cuLJCrmRtd4D76A2pJKeWrpNn58=">AAACHnicbVBNSwMxEM36WetX1aOXYBHqpeyK+HEQioJ4rGBVaMuSTadtaLK7JrNiWfafePGvePGgInjSf2Nae9DWByGP92aYmRfEUhh03S9nanpmdm4+t5BfXFpeWS2srV+ZKNEcajySkb4JmAEpQqihQAk3sQamAgnXQe904F/fgTYiCi+xH0NTsU4o2oIztJJf2D/z0wbCPaankhljdZll9Jg2TKJ8Zr9bjSmtlthO1U9V1AKZWZ75haJbdoegk8QbkSIZoeoXPhqtiCcKQuSDQXXPjbGZMo2CS8jyjcRAzHiPdaBuacgUmGY6vC+j21Zp0Xak7QuRDtXfHSlTxvRVYCsVw64Z9wbif149wfZhMxVhnCCE/GdQO5EUIzoIi7aEBo6ybwnjWthdKe8yzTjaSPM2BG/85ElS2y0flb2LvWLlZJRGjmySLVIiHjkgFXJOqqRGOHkgT+SFvDqPzrPz5rz/lE45o54N8gfO5zcjUKKY</latexit><latexit sha1_base64="cuLJCrmRtd4D76A2pJKeWrpNn58=">AAACHnicbVBNSwMxEM36WetX1aOXYBHqpeyK+HEQioJ4rGBVaMuSTadtaLK7JrNiWfafePGvePGgInjSf2Nae9DWByGP92aYmRfEUhh03S9nanpmdm4+t5BfXFpeWS2srV+ZKNEcajySkb4JmAEpQqihQAk3sQamAgnXQe904F/fgTYiCi+xH0NTsU4o2oIztJJf2D/z0wbCPaankhljdZll9Jg2TKJ8Zr9bjSmtlthO1U9V1AKZWZ75haJbdoegk8QbkSIZoeoXPhqtiCcKQuSDQXXPjbGZMo2CS8jyjcRAzHiPdaBuacgUmGY6vC+j21Zp0Xak7QuRDtXfHSlTxvRVYCsVw64Z9wbif149wfZhMxVhnCCE/GdQO5EUIzoIi7aEBo6ybwnjWthdKe8yzTjaSPM2BG/85ElS2y0flb2LvWLlZJRGjmySLVIiHjkgFXJOqqRGOHkgT+SFvDqPzrPz5rz/lE45o54N8gfO5zcjUKKY</latexit><latexit sha1_base64="cuLJCrmRtd4D76A2pJKeWrpNn58=">AAACHnicbVBNSwMxEM36WetX1aOXYBHqpeyK+HEQioJ4rGBVaMuSTadtaLK7JrNiWfafePGvePGgInjSf2Nae9DWByGP92aYmRfEUhh03S9nanpmdm4+t5BfXFpeWS2srV+ZKNEcajySkb4JmAEpQqihQAk3sQamAgnXQe904F/fgTYiCi+xH0NTsU4o2oIztJJf2D/z0wbCPaankhljdZll9Jg2TKJ8Zr9bjSmtlthO1U9V1AKZWZ75haJbdoegk8QbkSIZoeoXPhqtiCcKQuSDQXXPjbGZMo2CS8jyjcRAzHiPdaBuacgUmGY6vC+j21Zp0Xak7QuRDtXfHSlTxvRVYCsVw64Z9wbif149wfZhMxVhnCCE/GdQO5EUIzoIi7aEBo6ybwnjWthdKe8yzTjaSPM2BG/85ElS2y0flb2LvWLlZJRGjmySLVIiHjkgFXJOqqRGOHkgT+SFvDqPzrPz5rz/lE45o54N8gfO5zcjUKKY</latexit>

KL (Pmodel|P ) = �
X

a

P (a) log
Pmodel(a)

P (a)
<latexit sha1_base64="1p8HjPyEJU4MXlbSPiGTLR+8yqU="></latexit><latexit sha1_base64="1p8HjPyEJU4MXlbSPiGTLR+8yqU="></latexit><latexit sha1_base64="1p8HjPyEJU4MXlbSPiGTLR+8yqU="></latexit><latexit sha1_base64="1p8HjPyEJU4MXlbSPiGTLR+8yqU="></latexit>

F (⇢,�) = Tr

qp
⇢�

p
⇢

�2

<latexit sha1_base64="PcNqFji+w8VRyQUcumKh3YAUFhc="></latexit><latexit sha1_base64="PcNqFji+w8VRyQUcumKh3YAUFhc="></latexit><latexit sha1_base64="PcNqFji+w8VRyQUcumKh3YAUFhc="></latexit><latexit sha1_base64="PcNqFji+w8VRyQUcumKh3YAUFhc="></latexit>



40 qubit p=0   

Fc = 0.9992(4)   

80 qubits p =0.01 

Fc =  0.9988(1) 


GHZ results

Larger systems: recurrent neural network model and results
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(b)
<latexit sha1_base64="mDF3pIt8zg/HJLOYfx4mhcdUPbk=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUS0lE0GPRi8cK9gPbUDbbSbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdTP3WI2gjYnWP4wT8iA2UCAVnaKWHLsITZpXgbNIrld2qOwNdJl5OyiRHvVf66vZjnkagkEtmTMdzE/QzplFwCZNiNzWQMD5iA+hYqlgExs9mF0/oqVX6NIy1LYV0pv6eyFhkzDgKbGfEcGgWvan4n9dJMbzyM6GSFEHx+aIwlRRjOn2f9oUGjnJsCeNa2FspHzLNONqQijYEb/HlZdI8r3pu1bu7KNeu8zgK5JickArxyCWpkVtSJw3CiSLP5JW8OcZ5cd6dj3nripPPHJE/cD5/AFBCkKo=</latexit><latexit sha1_base64="mDF3pIt8zg/HJLOYfx4mhcdUPbk=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUS0lE0GPRi8cK9gPbUDbbSbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdTP3WI2gjYnWP4wT8iA2UCAVnaKWHLsITZpXgbNIrld2qOwNdJl5OyiRHvVf66vZjnkagkEtmTMdzE/QzplFwCZNiNzWQMD5iA+hYqlgExs9mF0/oqVX6NIy1LYV0pv6eyFhkzDgKbGfEcGgWvan4n9dJMbzyM6GSFEHx+aIwlRRjOn2f9oUGjnJsCeNa2FspHzLNONqQijYEb/HlZdI8r3pu1bu7KNeu8zgK5JickArxyCWpkVtSJw3CiSLP5JW8OcZ5cd6dj3nripPPHJE/cD5/AFBCkKo=</latexit><latexit sha1_base64="mDF3pIt8zg/HJLOYfx4mhcdUPbk=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUS0lE0GPRi8cK9gPbUDbbSbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdTP3WI2gjYnWP4wT8iA2UCAVnaKWHLsITZpXgbNIrld2qOwNdJl5OyiRHvVf66vZjnkagkEtmTMdzE/QzplFwCZNiNzWQMD5iA+hYqlgExs9mF0/oqVX6NIy1LYV0pv6eyFhkzDgKbGfEcGgWvan4n9dJMbzyM6GSFEHx+aIwlRRjOn2f9oUGjnJsCeNa2FspHzLNONqQijYEb/HlZdI8r3pu1bu7KNeu8zgK5JickArxyCWpkVtSJw3CiSLP5JW8OcZ5cd6dj3nripPPHJE/cD5/AFBCkKo=</latexit><latexit sha1_base64="mDF3pIt8zg/HJLOYfx4mhcdUPbk=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUS0lE0GPRi8cK9gPbUDbbSbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdTP3WI2gjYnWP4wT8iA2UCAVnaKWHLsITZpXgbNIrld2qOwNdJl5OyiRHvVf66vZjnkagkEtmTMdzE/QzplFwCZNiNzWQMD5iA+hYqlgExs9mF0/oqVX6NIy1LYV0pv6eyFhkzDgKbGfEcGgWvan4n9dJMbzyM6GSFEHx+aIwlRRjOn2f9oUGjnJsCeNa2FspHzLNONqQijYEb/HlZdI8r3pu1bu7KNeu8zgK5JickArxyCWpkVtSJw3CiSLP5JW8OcZ5cd6dj3nripPPHJE/cD5/AFBCkKo=</latexit>

(a)
<latexit sha1_base64="n0kiYe3Vk54ukV3OShxrr+ilFZI=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUS0lE0GPRi8cK9gPbUDbbSbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdTP3WI2gjYnWP4wT8iA2UCAVnaKWHLsITZhV2NumVym7VnYEuEy8nZZKj3it9dfsxTyNQyCUzpuO5CfoZ0yi4hEmxmxpIGB+xAXQsVSwC42eziyf01Cp9GsbalkI6U39PZCwyZhwFtjNiODSL3lT8z+ukGF75mVBJiqD4fFGYSooxnb5P+0IDRzm2hHEt7K2UD5lmHG1IRRuCt/jyMmmeVz236t1dlGvXeRwFckxOSIV45JLUyC2pkwbhRJFn8kreHOO8OO/Ox7x1xclnjsgfOJ8/TryQqQ==</latexit><latexit sha1_base64="n0kiYe3Vk54ukV3OShxrr+ilFZI=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUS0lE0GPRi8cK9gPbUDbbSbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdTP3WI2gjYnWP4wT8iA2UCAVnaKWHLsITZhV2NumVym7VnYEuEy8nZZKj3it9dfsxTyNQyCUzpuO5CfoZ0yi4hEmxmxpIGB+xAXQsVSwC42eziyf01Cp9GsbalkI6U39PZCwyZhwFtjNiODSL3lT8z+ukGF75mVBJiqD4fFGYSooxnb5P+0IDRzm2hHEt7K2UD5lmHG1IRRuCt/jyMmmeVz236t1dlGvXeRwFckxOSIV45JLUyC2pkwbhRJFn8kreHOO8OO/Ox7x1xclnjsgfOJ8/TryQqQ==</latexit><latexit sha1_base64="n0kiYe3Vk54ukV3OShxrr+ilFZI=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUS0lE0GPRi8cK9gPbUDbbSbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdTP3WI2gjYnWP4wT8iA2UCAVnaKWHLsITZhV2NumVym7VnYEuEy8nZZKj3it9dfsxTyNQyCUzpuO5CfoZ0yi4hEmxmxpIGB+xAXQsVSwC42eziyf01Cp9GsbalkI6U39PZCwyZhwFtjNiODSL3lT8z+ukGF75mVBJiqD4fFGYSooxnb5P+0IDRzm2hHEt7K2UD5lmHG1IRRuCt/jyMmmeVz236t1dlGvXeRwFckxOSIV45JLUyC2pkwbhRJFn8kreHOO8OO/Ox7x1xclnjsgfOJ8/TryQqQ==</latexit><latexit sha1_base64="n0kiYe3Vk54ukV3OShxrr+ilFZI=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUS0lE0GPRi8cK9gPbUDbbSbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdTP3WI2gjYnWP4wT8iA2UCAVnaKWHLsITZhV2NumVym7VnYEuEy8nZZKj3it9dfsxTyNQyCUzpuO5CfoZ0yi4hEmxmxpIGB+xAXQsVSwC42eziyf01Cp9GsbalkI6U39PZCwyZhwFtjNiODSL3lT8z+ukGF75mVBJiqD4fFGYSooxnb5P+0IDRzm2hHEt7K2UD5lmHG1IRRuCt/jyMmmeVz236t1dlGvXeRwFckxOSIV45JLUyC2pkwbhRJFn8kreHOO8OO/Ox7x1xclnjsgfOJ8/TryQqQ==</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>

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

• System sizes beyond the reach 
of traditional quantum state 
tomography. 


• Numerically: GHZ states require 
linear number of samples to 
reach fixed classical fidelity 


• Key aspect about this model choice: 


• It can represent high-dimensional probability 
distributions compactly. 


• Behaviour similar to a matrix product state if 
we linearize the model — matches the 
structure of the state we are targeting well
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FIG. 4. Learning ground states of local Hamiltonians. (a) (b) (c) (d)

thetic samples from the di↵erent POVM measurements (see Appendix for details ). Apart

from the classical fidelity, which, e.g., reaches FRNN (PRNN, PGHZ) ⇡ 0.98 for the modified

Pauli measurement, we observe a remarkable agreement between the correlation function

h�1 ·�ri gleaned from our reconstruction and the exact correlation function of the synthetic

state.

We use this example to emphasize that the ansatz used in our setting can be under-

stood as a factorization of the quantum state in terms of a neural function approximator

parametrizing P (a) �= 0 and a Kronecker factorized tensor network composed of local,

complex-valued three dimensional tensors. The sign structure of the state is provided by

th efactorized tensor, weighted by the experimentally observable distribution P (a). Impor-

H = J

X

i,j

�i.�j
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tum chemistry, atomic and molecular optics, and quantum computing. This class of states

exhibit a extraordinary set of intriguing phenomena, including quantum phase transitions,

exotic quantum disorder, topological order, superconductivity, and Bose-Einstein condensa-

tion, among others [29, 30]. We begin with the prototypical example of the antiferromagnetic

transverse-field Ising model in one dimension, with Hamiltonian H = J
P

ij �z
i �

z
j + h

P
i �

x
i .

This Hamiltonian is relevant for state-of-the-art quantum simulators with cold atoms and

quantum annealers [31], which have been experimentally demonstrated for 51 qubits. We

focus on the most challenging parameters for state preparation, the quantum critical point

at h/J = 1.0. For a system of 50 qubits, we first obtain synthetic data mimicking 106

experimental POVM measurements, then perform a reconstruction of the state from these

measurements using the same RNN model used for the GHZ state discussed in Fig. 3. These

reconstructions attain a fidelity FRNN (Pmodel, PGHZ) ⇡ 0.998. Furthermore, local correlation

functions, which can be obtained e�ciently for the tetrahedral and a modified Pauli POVM

(termed 4�Pauli POVM, see appendix) via stochastic sampling of the RNN model, display

good agreement with the exact synthetic state, including the total energy of the recon-

structed state which is consistent with the exact value within the error bars. In Fig.4(a)

and (b) we display the 1- and 2-body correlators from the exact state and from our RNN

model, namely h�x
i i and h�z

1�
z
i i as a function of site i.

While the above results demonstrate the power and scalability of our machine learning

technique, we note that the states thus reconstructed either lie in one dimension or other-

wise have a structure that makes them amenable to previous tomography approaches [1–5].

[Giacomo: how feasible is to apply the RBM*complexRBM to this problem before com-

mitting to this phrase?] We now investigate the applicability of our method to a case that

lies outside of conventional approaches. We thus study a two-dimensional model of frus-

trated magnetism, whose ground state possesses a highly non-trivial sign structure in the

computational basis – the antiferromagnetic Heisenberg model in the triangular lattice with

Hamiltonian H =
P

hiji �i · �j, where the Pauli vector at site i is given by �i = (�x
i , �y

i , �
z
i ).

We use a tensor network approximation to the ground state of the model to produce syn-

21

�
<latexit sha1_base64="Amcc2WotHzhALeYb90uhGTSoR14=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJJBkyM7vM9AphyUd48aCIV7/Hm3/jbLIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdop7+7tHxxWjo5bNk4N400Wy9h0Imq5FJo3UaDkncRwqiLJ29HkLvfbT9xYEetHnCY8VHSkxVAwik5q96wYKVruV6p+zZ+DrJKgIFUo0OhXvnqDmKWKa2SSWtsN/ATDjBoUTPJZuZdanlA2oSPedVRTxW2Yzc+dkXOnDMgwNq40krn6eyKjytqpilynoji2y14u/ud1UxzehJnQSYpcs8WiYSoJxiT/nQyE4Qzl1BHKjHC3EjamhjJ0CeUhBMsvr5LWZS3wa8HDVbV+W8RRglM4gwsI4BrqcA8NaAKDCTzDK7x5iffivXsfi9Y1r5g5gT/wPn8A0uKPNw==</latexit><latexit sha1_base64="Amcc2WotHzhALeYb90uhGTSoR14=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJJBkyM7vM9AphyUd48aCIV7/Hm3/jbLIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdop7+7tHxxWjo5bNk4N400Wy9h0Imq5FJo3UaDkncRwqiLJ29HkLvfbT9xYEetHnCY8VHSkxVAwik5q96wYKVruV6p+zZ+DrJKgIFUo0OhXvnqDmKWKa2SSWtsN/ATDjBoUTPJZuZdanlA2oSPedVRTxW2Yzc+dkXOnDMgwNq40krn6eyKjytqpilynoji2y14u/ud1UxzehJnQSYpcs8WiYSoJxiT/nQyE4Qzl1BHKjHC3EjamhjJ0CeUhBMsvr5LWZS3wa8HDVbV+W8RRglM4gwsI4BrqcA8NaAKDCTzDK7x5iffivXsfi9Y1r5g5gT/wPn8A0uKPNw==</latexit><latexit sha1_base64="Amcc2WotHzhALeYb90uhGTSoR14=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJJBkyM7vM9AphyUd48aCIV7/Hm3/jbLIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdop7+7tHxxWjo5bNk4N400Wy9h0Imq5FJo3UaDkncRwqiLJ29HkLvfbT9xYEetHnCY8VHSkxVAwik5q96wYKVruV6p+zZ+DrJKgIFUo0OhXvnqDmKWKa2SSWtsN/ATDjBoUTPJZuZdanlA2oSPedVRTxW2Yzc+dkXOnDMgwNq40krn6eyKjytqpilynoji2y14u/ud1UxzehJnQSYpcs8WiYSoJxiT/nQyE4Qzl1BHKjHC3EjamhjJ0CeUhBMsvr5LWZS3wa8HDVbV+W8RRglM4gwsI4BrqcA8NaAKDCTzDK7x5iffivXsfi9Y1r5g5gT/wPn8A0uKPNw==</latexit><latexit sha1_base64="Amcc2WotHzhALeYb90uhGTSoR14=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJJBkyM7vM9AphyUd48aCIV7/Hm3/jbLIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdop7+7tHxxWjo5bNk4N400Wy9h0Imq5FJo3UaDkncRwqiLJ29HkLvfbT9xYEetHnCY8VHSkxVAwik5q96wYKVruV6p+zZ+DrJKgIFUo0OhXvnqDmKWKa2SSWtsN/ATDjBoUTPJZuZdanlA2oSPedVRTxW2Yzc+dkXOnDMgwNq40krn6eyKjytqpilynoji2y14u/ud1UxzehJnQSYpcs8WiYSoJxiT/nQyE4Qzl1BHKjHC3EjamhjJ0CeUhBMsvr5LWZS3wa8HDVbV+W8RRglM4gwsI4BrqcA8NaAKDCTzDK7x5iffivXsfi9Y1r5g5gT/wPn8A0uKPNw==</latexit>

�
<latexit sha1_base64="Amcc2WotHzhALeYb90uhGTSoR14=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJJBkyM7vM9AphyUd48aCIV7/Hm3/jbLIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdop7+7tHxxWjo5bNk4N400Wy9h0Imq5FJo3UaDkncRwqiLJ29HkLvfbT9xYEetHnCY8VHSkxVAwik5q96wYKVruV6p+zZ+DrJKgIFUo0OhXvnqDmKWKa2SSWtsN/ATDjBoUTPJZuZdanlA2oSPedVRTxW2Yzc+dkXOnDMgwNq40krn6eyKjytqpilynoji2y14u/ud1UxzehJnQSYpcs8WiYSoJxiT/nQyE4Qzl1BHKjHC3EjamhjJ0CeUhBMsvr5LWZS3wa8HDVbV+W8RRglM4gwsI4BrqcA8NaAKDCTzDK7x5iffivXsfi9Y1r5g5gT/wPn8A0uKPNw==</latexit><latexit sha1_base64="Amcc2WotHzhALeYb90uhGTSoR14=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJJBkyM7vM9AphyUd48aCIV7/Hm3/jbLIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdop7+7tHxxWjo5bNk4N400Wy9h0Imq5FJo3UaDkncRwqiLJ29HkLvfbT9xYEetHnCY8VHSkxVAwik5q96wYKVruV6p+zZ+DrJKgIFUo0OhXvnqDmKWKa2SSWtsN/ATDjBoUTPJZuZdanlA2oSPedVRTxW2Yzc+dkXOnDMgwNq40krn6eyKjytqpilynoji2y14u/ud1UxzehJnQSYpcs8WiYSoJxiT/nQyE4Qzl1BHKjHC3EjamhjJ0CeUhBMsvr5LWZS3wa8HDVbV+W8RRglM4gwsI4BrqcA8NaAKDCTzDK7x5iffivXsfi9Y1r5g5gT/wPn8A0uKPNw==</latexit><latexit sha1_base64="Amcc2WotHzhALeYb90uhGTSoR14=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJJBkyM7vM9AphyUd48aCIV7/Hm3/jbLIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdop7+7tHxxWjo5bNk4N400Wy9h0Imq5FJo3UaDkncRwqiLJ29HkLvfbT9xYEetHnCY8VHSkxVAwik5q96wYKVruV6p+zZ+DrJKgIFUo0OhXvnqDmKWKa2SSWtsN/ATDjBoUTPJZuZdanlA2oSPedVRTxW2Yzc+dkXOnDMgwNq40krn6eyKjytqpilynoji2y14u/ud1UxzehJnQSYpcs8WiYSoJxiT/nQyE4Qzl1BHKjHC3EjamhjJ0CeUhBMsvr5LWZS3wa8HDVbV+W8RRglM4gwsI4BrqcA8NaAKDCTzDK7x5iffivXsfi9Y1r5g5gT/wPn8A0uKPNw==</latexit><latexit sha1_base64="Amcc2WotHzhALeYb90uhGTSoR14=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJJBkyM7vM9AphyUd48aCIV7/Hm3/jbLIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdop7+7tHxxWjo5bNk4N400Wy9h0Imq5FJo3UaDkncRwqiLJ29HkLvfbT9xYEetHnCY8VHSkxVAwik5q96wYKVruV6p+zZ+DrJKgIFUo0OhXvnqDmKWKa2SSWtsN/ATDjBoUTPJZuZdanlA2oSPedVRTxW2Yzc+dkXOnDMgwNq40krn6eyKjytqpilynoji2y14u/ud1UxzehJnQSYpcs8WiYSoJxiT/nQyE4Qzl1BHKjHC3EjamhjJ0CeUhBMsvr5LWZS3wa8HDVbV+W8RRglM4gwsI4BrqcA8NaAKDCTzDK7x5iffivXsfi9Y1r5g5gT/wPn8A0uKPNw==</latexit>

⇥
<latexit sha1_base64="ogoQlRxMOWaCgYkILiecsDLFtRU=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jps1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2md7nffeLaiFg94izhfkTHSoSCUbRSd4Ai4qYyrNbcursAWSdeQWpQoDWsfg1GMUsjrpBJakzfcxP0M6pRMMnnlUFqeELZlI5531JF7RY/W5w7JxdWGZEw1rYUkoX6eyKjkTGzKLCdEcWJWfVy8T+vn2J442dCJSlyxZaLwlQSjEn+OxkJzRnKmSWUaWFvJWxCNWVoE8pD8FZfXiedq7rn1r2H61rztoijDGdwDpfgQQOacA8taAODKTzDK7w5ifPivDsfy9aSU8ycwh84nz/sv49I</latexit><latexit sha1_base64="ogoQlRxMOWaCgYkILiecsDLFtRU=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jps1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2md7nffeLaiFg94izhfkTHSoSCUbRSd4Ai4qYyrNbcursAWSdeQWpQoDWsfg1GMUsjrpBJakzfcxP0M6pRMMnnlUFqeELZlI5531JF7RY/W5w7JxdWGZEw1rYUkoX6eyKjkTGzKLCdEcWJWfVy8T+vn2J442dCJSlyxZaLwlQSjEn+OxkJzRnKmSWUaWFvJWxCNWVoE8pD8FZfXiedq7rn1r2H61rztoijDGdwDpfgQQOacA8taAODKTzDK7w5ifPivDsfy9aSU8ycwh84nz/sv49I</latexit><latexit sha1_base64="ogoQlRxMOWaCgYkILiecsDLFtRU=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jps1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2md7nffeLaiFg94izhfkTHSoSCUbRSd4Ai4qYyrNbcursAWSdeQWpQoDWsfg1GMUsjrpBJakzfcxP0M6pRMMnnlUFqeELZlI5531JF7RY/W5w7JxdWGZEw1rYUkoX6eyKjkTGzKLCdEcWJWfVy8T+vn2J442dCJSlyxZaLwlQSjEn+OxkJzRnKmSWUaWFvJWxCNWVoE8pD8FZfXiedq7rn1r2H61rztoijDGdwDpfgQQOacA8taAODKTzDK7w5ifPivDsfy9aSU8ycwh84nz/sv49I</latexit><latexit sha1_base64="ogoQlRxMOWaCgYkILiecsDLFtRU=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jps1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2md7nffeLaiFg94izhfkTHSoSCUbRSd4Ai4qYyrNbcursAWSdeQWpQoDWsfg1GMUsjrpBJakzfcxP0M6pRMMnnlUFqeELZlI5531JF7RY/W5w7JxdWGZEw1rYUkoX6eyKjkTGzKLCdEcWJWfVy8T+vn2J442dCJSlyxZaLwlQSjEn+OxkJzRnKmSWUaWFvJWxCNWVoE8pD8FZfXiedq7rn1r2H61rztoijDGdwDpfgQQOacA8taAODKTzDK7w5ifPivDsfy9aSU8ycwh84nz/sv49I</latexit>

+
<latexit sha1_base64="urqLWPRaL5Nr6xjZvSsiAgBKmHw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsbbQhrLZTtqlm03Y3Qgl9B948aCIV/+RN/+NmzYHbX0w8Hhvhpl5QSK4Nq777ZRWVtfWN8qbla3tnd296v7Bo45TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ2A7GN7nffkKleSwfzCRBP6JDyUPOqLHS/VmlX625dXcGsky8gtSgQLNf/eoNYpZGKA0TVOuu5ybGz6gynAmcVnqpxoSyMR1i11JJI9R+Nrt0Sk6sMiBhrGxJQ2bq74mMRlpPosB2RtSM9KKXi/953dSEV37GZZIalGy+KEwFMTHJ3yYDrpAZMbGEMsXtrYSNqKLM2HDyELzFl5fJ43ndc+ve3UWtcV3EUYYjOIZT8OASGnALTWgBgxCe4RXenLHz4rw7H/PWklPMHMIfOJ8/pbyMww==</latexit><latexit sha1_base64="urqLWPRaL5Nr6xjZvSsiAgBKmHw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsbbQhrLZTtqlm03Y3Qgl9B948aCIV/+RN/+NmzYHbX0w8Hhvhpl5QSK4Nq777ZRWVtfWN8qbla3tnd296v7Bo45TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ2A7GN7nffkKleSwfzCRBP6JDyUPOqLHS/VmlX625dXcGsky8gtSgQLNf/eoNYpZGKA0TVOuu5ybGz6gynAmcVnqpxoSyMR1i11JJI9R+Nrt0Sk6sMiBhrGxJQ2bq74mMRlpPosB2RtSM9KKXi/953dSEV37GZZIalGy+KEwFMTHJ3yYDrpAZMbGEMsXtrYSNqKLM2HDyELzFl5fJ43ndc+ve3UWtcV3EUYYjOIZT8OASGnALTWgBgxCe4RXenLHz4rw7H/PWklPMHMIfOJ8/pbyMww==</latexit><latexit sha1_base64="urqLWPRaL5Nr6xjZvSsiAgBKmHw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsbbQhrLZTtqlm03Y3Qgl9B948aCIV/+RN/+NmzYHbX0w8Hhvhpl5QSK4Nq777ZRWVtfWN8qbla3tnd296v7Bo45TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ2A7GN7nffkKleSwfzCRBP6JDyUPOqLHS/VmlX625dXcGsky8gtSgQLNf/eoNYpZGKA0TVOuu5ybGz6gynAmcVnqpxoSyMR1i11JJI9R+Nrt0Sk6sMiBhrGxJQ2bq74mMRlpPosB2RtSM9KKXi/953dSEV37GZZIalGy+KEwFMTHJ3yYDrpAZMbGEMsXtrYSNqKLM2HDyELzFl5fJ43ndc+ve3UWtcV3EUYYjOIZT8OASGnALTWgBgxCe4RXenLHz4rw7H/PWklPMHMIfOJ8/pbyMww==</latexit><latexit sha1_base64="urqLWPRaL5Nr6xjZvSsiAgBKmHw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsbbQhrLZTtqlm03Y3Qgl9B948aCIV/+RN/+NmzYHbX0w8Hhvhpl5QSK4Nq777ZRWVtfWN8qbla3tnd296v7Bo45TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ2A7GN7nffkKleSwfzCRBP6JDyUPOqLHS/VmlX625dXcGsky8gtSgQLNf/eoNYpZGKA0TVOuu5ybGz6gynAmcVnqpxoSyMR1i11JJI9R+Nrt0Sk6sMiBhrGxJQ2bq74mMRlpPosB2RtSM9KKXi/953dSEV37GZZIalGy+KEwFMTHJ3yYDrpAZMbGEMsXtrYSNqKLM2HDyELzFl5fJ43ndc+ve3UWtcV3EUYYjOIZT8OASGnALTWgBgxCe4RXenLHz4rw7H/PWklPMHMIfOJ8/pbyMww==</latexit>

⇥
<latexit sha1_base64="ogoQlRxMOWaCgYkILiecsDLFtRU=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jps1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2md7nffeLaiFg94izhfkTHSoSCUbRSd4Ai4qYyrNbcursAWSdeQWpQoDWsfg1GMUsjrpBJakzfcxP0M6pRMMnnlUFqeELZlI5531JF7RY/W5w7JxdWGZEw1rYUkoX6eyKjkTGzKLCdEcWJWfVy8T+vn2J442dCJSlyxZaLwlQSjEn+OxkJzRnKmSWUaWFvJWxCNWVoE8pD8FZfXiedq7rn1r2H61rztoijDGdwDpfgQQOacA8taAODKTzDK7w5ifPivDsfy9aSU8ycwh84nz/sv49I</latexit><latexit sha1_base64="ogoQlRxMOWaCgYkILiecsDLFtRU=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jps1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2md7nffeLaiFg94izhfkTHSoSCUbRSd4Ai4qYyrNbcursAWSdeQWpQoDWsfg1GMUsjrpBJakzfcxP0M6pRMMnnlUFqeELZlI5531JF7RY/W5w7JxdWGZEw1rYUkoX6eyKjkTGzKLCdEcWJWfVy8T+vn2J442dCJSlyxZaLwlQSjEn+OxkJzRnKmSWUaWFvJWxCNWVoE8pD8FZfXiedq7rn1r2H61rztoijDGdwDpfgQQOacA8taAODKTzDK7w5ifPivDsfy9aSU8ycwh84nz/sv49I</latexit><latexit sha1_base64="ogoQlRxMOWaCgYkILiecsDLFtRU=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jps1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2md7nffeLaiFg94izhfkTHSoSCUbRSd4Ai4qYyrNbcursAWSdeQWpQoDWsfg1GMUsjrpBJakzfcxP0M6pRMMnnlUFqeELZlI5531JF7RY/W5w7JxdWGZEw1rYUkoX6eyKjkTGzKLCdEcWJWfVy8T+vn2J442dCJSlyxZaLwlQSjEn+OxkJzRnKmSWUaWFvJWxCNWVoE8pD8FZfXiedq7rn1r2H61rztoijDGdwDpfgQQOacA8taAODKTzDK7w5ifPivDsfy9aSU8ycwh84nz/sv49I</latexit><latexit sha1_base64="ogoQlRxMOWaCgYkILiecsDLFtRU=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jps1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2md7nffeLaiFg94izhfkTHSoSCUbRSd4Ai4qYyrNbcursAWSdeQWpQoDWsfg1GMUsjrpBJakzfcxP0M6pRMMnnlUFqeELZlI5531JF7RY/W5w7JxdWGZEw1rYUkoX6eyKjkTGzKLCdEcWJWfVy8T+vn2J442dCJSlyxZaLwlQSjEn+OxkJzRnKmSWUaWFvJWxCNWVoE8pD8FZfXiedq7rn1r2H61rztoijDGdwDpfgQQOacA8taAODKTzDK7w5ifPivDsfy9aSU8ycwh84nz/sv49I</latexit>

⇥
<latexit sha1_base64="ogoQlRxMOWaCgYkILiecsDLFtRU=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jps1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2md7nffeLaiFg94izhfkTHSoSCUbRSd4Ai4qYyrNbcursAWSdeQWpQoDWsfg1GMUsjrpBJakzfcxP0M6pRMMnnlUFqeELZlI5531JF7RY/W5w7JxdWGZEw1rYUkoX6eyKjkTGzKLCdEcWJWfVy8T+vn2J442dCJSlyxZaLwlQSjEn+OxkJzRnKmSWUaWFvJWxCNWVoE8pD8FZfXiedq7rn1r2H61rztoijDGdwDpfgQQOacA8taAODKTzDK7w5ifPivDsfy9aSU8ycwh84nz/sv49I</latexit><latexit sha1_base64="ogoQlRxMOWaCgYkILiecsDLFtRU=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jps1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2md7nffeLaiFg94izhfkTHSoSCUbRSd4Ai4qYyrNbcursAWSdeQWpQoDWsfg1GMUsjrpBJakzfcxP0M6pRMMnnlUFqeELZlI5531JF7RY/W5w7JxdWGZEw1rYUkoX6eyKjkTGzKLCdEcWJWfVy8T+vn2J442dCJSlyxZaLwlQSjEn+OxkJzRnKmSWUaWFvJWxCNWVoE8pD8FZfXiedq7rn1r2H61rztoijDGdwDpfgQQOacA8taAODKTzDK7w5ifPivDsfy9aSU8ycwh84nz/sv49I</latexit><latexit sha1_base64="ogoQlRxMOWaCgYkILiecsDLFtRU=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jps1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2md7nffeLaiFg94izhfkTHSoSCUbRSd4Ai4qYyrNbcursAWSdeQWpQoDWsfg1GMUsjrpBJakzfcxP0M6pRMMnnlUFqeELZlI5531JF7RY/W5w7JxdWGZEw1rYUkoX6eyKjkTGzKLCdEcWJWfVy8T+vn2J442dCJSlyxZaLwlQSjEn+OxkJzRnKmSWUaWFvJWxCNWVoE8pD8FZfXiedq7rn1r2H61rztoijDGdwDpfgQQOacA8taAODKTzDK7w5ifPivDsfy9aSU8ycwh84nz/sv49I</latexit><latexit sha1_base64="ogoQlRxMOWaCgYkILiecsDLFtRU=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jps1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2md7nffeLaiFg94izhfkTHSoSCUbRSd4Ai4qYyrNbcursAWSdeQWpQoDWsfg1GMUsjrpBJakzfcxP0M6pRMMnnlUFqeELZlI5531JF7RY/W5w7JxdWGZEw1rYUkoX6eyKjkTGzKLCdEcWJWfVy8T+vn2J442dCJSlyxZaLwlQSjEn+OxkJzRnKmSWUaWFvJWxCNWVoE8pD8FZfXiedq7rn1r2H61rztoijDGdwDpfgQQOacA8taAODKTzDK7w5ifPivDsfy9aSU8ycwh84nz/sv49I</latexit>

1�
<latexit sha1_base64="bmvOfqIpEVy0bJXRrTuHH23Bjcs=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsR/QhrLZTtqlm03Y3Qgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSg3fRL1fcqjsHWSVeTiqQo9Evf/UGMUsjlIYJqnXXcxPjZ1QZzgROS71UY0LZmA6xa6mkEWo/m186JWdWGZAwVrakIXP190RGI60nUWA7I2pGetmbif953dSE137GZZIalGyxKEwFMTGZvU0GXCEzYmIJZYrbWwkbUUWZseGUbAje8surpHVZ9dyqd1+r1G/yOIpwAqdwDh5cQR3uoAFNYBDCM7zCmzN2Xpx352PRWnDymWP4A+fzB+PmjOw=</latexit><latexit sha1_base64="bmvOfqIpEVy0bJXRrTuHH23Bjcs=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsR/QhrLZTtqlm03Y3Qgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSg3fRL1fcqjsHWSVeTiqQo9Evf/UGMUsjlIYJqnXXcxPjZ1QZzgROS71UY0LZmA6xa6mkEWo/m186JWdWGZAwVrakIXP190RGI60nUWA7I2pGetmbif953dSE137GZZIalGyxKEwFMTGZvU0GXCEzYmIJZYrbWwkbUUWZseGUbAje8surpHVZ9dyqd1+r1G/yOIpwAqdwDh5cQR3uoAFNYBDCM7zCmzN2Xpx352PRWnDymWP4A+fzB+PmjOw=</latexit><latexit sha1_base64="bmvOfqIpEVy0bJXRrTuHH23Bjcs=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsR/QhrLZTtqlm03Y3Qgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSg3fRL1fcqjsHWSVeTiqQo9Evf/UGMUsjlIYJqnXXcxPjZ1QZzgROS71UY0LZmA6xa6mkEWo/m186JWdWGZAwVrakIXP190RGI60nUWA7I2pGetmbif953dSE137GZZIalGyxKEwFMTGZvU0GXCEzYmIJZYrbWwkbUUWZseGUbAje8surpHVZ9dyqd1+r1G/yOIpwAqdwDh5cQR3uoAFNYBDCM7zCmzN2Xpx352PRWnDymWP4A+fzB+PmjOw=</latexit><latexit sha1_base64="bmvOfqIpEVy0bJXRrTuHH23Bjcs=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsR/QhrLZTtqlm03Y3Qgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSg3fRL1fcqjsHWSVeTiqQo9Evf/UGMUsjlIYJqnXXcxPjZ1QZzgROS71UY0LZmA6xa6mkEWo/m186JWdWGZAwVrakIXP190RGI60nUWA7I2pGetmbif953dSE137GZZIalGyxKEwFMTGZvU0GXCEzYmIJZYrbWwkbUUWZseGUbAje8surpHVZ9dyqd1+r1G/yOIpwAqdwDh5cQR3uoAFNYBDCM7zCmzN2Xpx352PRWnDymWP4A+fzB+PmjOw=</latexit>

tanh
<latexit sha1_base64="MqeUvUdo2a8KQbSmoLoOgC9Ew5U=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS30eqxoNqza27C5B14hWkBgVag+pXf5iwLOYKmaTG9Dw3xSCnGgWTfFbpZ4anlE3oiPcsVTTmJsgXx87IhVWGJEq0LYVkof6eyGlszDQObWdMcWxWvbn4n9fLMLoJcqHSDLliy0VRJgkmZP45GQrNGcqpJZRpYW8lbEw1ZWjzqdgQvNWX10n7qu65de/huta8LeIowxmcwyV40IAm3EMLfGAg4Ble4c1Rzovz7nwsW0tOMXMKf+B8/gDauo6z</latexit><latexit sha1_base64="MqeUvUdo2a8KQbSmoLoOgC9Ew5U=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS30eqxoNqza27C5B14hWkBgVag+pXf5iwLOYKmaTG9Dw3xSCnGgWTfFbpZ4anlE3oiPcsVTTmJsgXx87IhVWGJEq0LYVkof6eyGlszDQObWdMcWxWvbn4n9fLMLoJcqHSDLliy0VRJgkmZP45GQrNGcqpJZRpYW8lbEw1ZWjzqdgQvNWX10n7qu65de/huta8LeIowxmcwyV40IAm3EMLfGAg4Ble4c1Rzovz7nwsW0tOMXMKf+B8/gDauo6z</latexit><latexit sha1_base64="MqeUvUdo2a8KQbSmoLoOgC9Ew5U=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS30eqxoNqza27C5B14hWkBgVag+pXf5iwLOYKmaTG9Dw3xSCnGgWTfFbpZ4anlE3oiPcsVTTmJsgXx87IhVWGJEq0LYVkof6eyGlszDQObWdMcWxWvbn4n9fLMLoJcqHSDLliy0VRJgkmZP45GQrNGcqpJZRpYW8lbEw1ZWjzqdgQvNWX10n7qu65de/huta8LeIowxmcwyV40IAm3EMLfGAg4Ble4c1Rzovz7nwsW0tOMXMKf+B8/gDauo6z</latexit><latexit sha1_base64="MqeUvUdo2a8KQbSmoLoOgC9Ew5U=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS30eqxoNqza27C5B14hWkBgVag+pXf5iwLOYKmaTG9Dw3xSCnGgWTfFbpZ4anlE3oiPcsVTTmJsgXx87IhVWGJEq0LYVkof6eyGlszDQObWdMcWxWvbn4n9fLMLoJcqHSDLliy0VRJgkmZP45GQrNGcqpJZRpYW8lbEw1ZWjzqdgQvNWX10n7qu65de/huta8LeIowxmcwyV40IAm3EMLfGAg4Ble4c1Rzovz7nwsW0tOMXMKf+B8/gDauo6z</latexit>

ai
<latexit sha1_base64="ugNieW9JIURNRDcRaoSX6Jeqvx8=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CRbBVZkRQZdFNy4r2Ae0w5DJpG1oJhmSTKEM/RM3LhRx65+482/MtLPQ1gMhh3PuJScnSjnTxvO+ncrG5tb2TnW3trd/cHjkHp90tMwUoW0iuVS9CGvKmaBtwwynvVRRnEScdqPJfeF3p1RpJsWTmaU0SPBIsCEj2FgpdN1BJHmsZ4m9cjwPWejWvYa3AFonfknqUKIVul+DWJIsocIQjrXu+15qghwrwwin89og0zTFZIJHtG+pwAnVQb5IPkcXVonRUCp7hEEL9fdGjhNdhLOTCTZjveoV4n9ePzPD2yBnIs0MFWT50DDjyEhU1IBipigxfGYJJorZrIiMscLE2LJqtgR/9cvrpHPV8L2G/3hdb96VdVThDM7hEny4gSY8QAvaQGAKz/AKb07uvDjvzsdytOKUO6fwB87nDy2gk/8=</latexit><latexit sha1_base64="ugNieW9JIURNRDcRaoSX6Jeqvx8=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CRbBVZkRQZdFNy4r2Ae0w5DJpG1oJhmSTKEM/RM3LhRx65+482/MtLPQ1gMhh3PuJScnSjnTxvO+ncrG5tb2TnW3trd/cHjkHp90tMwUoW0iuVS9CGvKmaBtwwynvVRRnEScdqPJfeF3p1RpJsWTmaU0SPBIsCEj2FgpdN1BJHmsZ4m9cjwPWejWvYa3AFonfknqUKIVul+DWJIsocIQjrXu+15qghwrwwin89og0zTFZIJHtG+pwAnVQb5IPkcXVonRUCp7hEEL9fdGjhNdhLOTCTZjveoV4n9ePzPD2yBnIs0MFWT50DDjyEhU1IBipigxfGYJJorZrIiMscLE2LJqtgR/9cvrpHPV8L2G/3hdb96VdVThDM7hEny4gSY8QAvaQGAKz/AKb07uvDjvzsdytOKUO6fwB87nDy2gk/8=</latexit><latexit sha1_base64="ugNieW9JIURNRDcRaoSX6Jeqvx8=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CRbBVZkRQZdFNy4r2Ae0w5DJpG1oJhmSTKEM/RM3LhRx65+482/MtLPQ1gMhh3PuJScnSjnTxvO+ncrG5tb2TnW3trd/cHjkHp90tMwUoW0iuVS9CGvKmaBtwwynvVRRnEScdqPJfeF3p1RpJsWTmaU0SPBIsCEj2FgpdN1BJHmsZ4m9cjwPWejWvYa3AFonfknqUKIVul+DWJIsocIQjrXu+15qghwrwwin89og0zTFZIJHtG+pwAnVQb5IPkcXVonRUCp7hEEL9fdGjhNdhLOTCTZjveoV4n9ePzPD2yBnIs0MFWT50DDjyEhU1IBipigxfGYJJorZrIiMscLE2LJqtgR/9cvrpHPV8L2G/3hdb96VdVThDM7hEny4gSY8QAvaQGAKz/AKb07uvDjvzsdytOKUO6fwB87nDy2gk/8=</latexit><latexit sha1_base64="ugNieW9JIURNRDcRaoSX6Jeqvx8=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CRbBVZkRQZdFNy4r2Ae0w5DJpG1oJhmSTKEM/RM3LhRx65+482/MtLPQ1gMhh3PuJScnSjnTxvO+ncrG5tb2TnW3trd/cHjkHp90tMwUoW0iuVS9CGvKmaBtwwynvVRRnEScdqPJfeF3p1RpJsWTmaU0SPBIsCEj2FgpdN1BJHmsZ4m9cjwPWejWvYa3AFonfknqUKIVul+DWJIsocIQjrXu+15qghwrwwin89og0zTFZIJHtG+pwAnVQb5IPkcXVonRUCp7hEEL9fdGjhNdhLOTCTZjveoV4n9ePzPD2yBnIs0MFWT50DDjyEhU1IBipigxfGYJJorZrIiMscLE2LJqtgR/9cvrpHPV8L2G/3hdb96VdVThDM7hEny4gSY8QAvaQGAKz/AKb07uvDjvzsdytOKUO6fwB87nDy2gk/8=</latexit>

hi�1
<latexit sha1_base64="JMVnjhHjp047vZKE36jOx882WWg=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEN5ZEBF0W3bisYGuhDWEymbZDJ5MwMxFqCP6KGxeKuPU/3Pk3TtostPXAMIdz7mXOnCDhTGnH+bYqS8srq2vV9drG5tb2jr2711FxKgltk5jHshtgRTkTtK2Z5rSbSIqjgNP7YHxd+PcPVCoWizs9SagX4aFgA0awNpJvH/SDmIdqEpkrG+V+xk7d3LfrTsOZAi0StyR1KNHy7a9+GJM0okITjpXquU6ivQxLzQinea2fKppgMsZD2jNU4IgqL5umz9GxUUI0iKU5QqOp+nsjw5EqAprJCOuRmvcK8T+vl+rBpZcxkaSaCjJ7aJBypGNUVIFCJinRfGIIJpKZrIiMsMREm8JqpgR3/suLpHPWcJ2Ge3teb16VdVThEI7gBFy4gCbcQAvaQOARnuEV3qwn68V6tz5moxWr3NmHP7A+fwDwUZWE</latexit><latexit sha1_base64="JMVnjhHjp047vZKE36jOx882WWg=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEN5ZEBF0W3bisYGuhDWEymbZDJ5MwMxFqCP6KGxeKuPU/3Pk3TtostPXAMIdz7mXOnCDhTGnH+bYqS8srq2vV9drG5tb2jr2711FxKgltk5jHshtgRTkTtK2Z5rSbSIqjgNP7YHxd+PcPVCoWizs9SagX4aFgA0awNpJvH/SDmIdqEpkrG+V+xk7d3LfrTsOZAi0StyR1KNHy7a9+GJM0okITjpXquU6ivQxLzQinea2fKppgMsZD2jNU4IgqL5umz9GxUUI0iKU5QqOp+nsjw5EqAprJCOuRmvcK8T+vl+rBpZcxkaSaCjJ7aJBypGNUVIFCJinRfGIIJpKZrIiMsMREm8JqpgR3/suLpHPWcJ2Ge3teb16VdVThEI7gBFy4gCbcQAvaQOARnuEV3qwn68V6tz5moxWr3NmHP7A+fwDwUZWE</latexit><latexit sha1_base64="JMVnjhHjp047vZKE36jOx882WWg=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEN5ZEBF0W3bisYGuhDWEymbZDJ5MwMxFqCP6KGxeKuPU/3Pk3TtostPXAMIdz7mXOnCDhTGnH+bYqS8srq2vV9drG5tb2jr2711FxKgltk5jHshtgRTkTtK2Z5rSbSIqjgNP7YHxd+PcPVCoWizs9SagX4aFgA0awNpJvH/SDmIdqEpkrG+V+xk7d3LfrTsOZAi0StyR1KNHy7a9+GJM0okITjpXquU6ivQxLzQinea2fKppgMsZD2jNU4IgqL5umz9GxUUI0iKU5QqOp+nsjw5EqAprJCOuRmvcK8T+vl+rBpZcxkaSaCjJ7aJBypGNUVIFCJinRfGIIJpKZrIiMsMREm8JqpgR3/suLpHPWcJ2Ge3teb16VdVThEI7gBFy4gCbcQAvaQOARnuEV3qwn68V6tz5moxWr3NmHP7A+fwDwUZWE</latexit><latexit sha1_base64="JMVnjhHjp047vZKE36jOx882WWg=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEN5ZEBF0W3bisYGuhDWEymbZDJ5MwMxFqCP6KGxeKuPU/3Pk3TtostPXAMIdz7mXOnCDhTGnH+bYqS8srq2vV9drG5tb2jr2711FxKgltk5jHshtgRTkTtK2Z5rSbSIqjgNP7YHxd+PcPVCoWizs9SagX4aFgA0awNpJvH/SDmIdqEpkrG+V+xk7d3LfrTsOZAi0StyR1KNHy7a9+GJM0okITjpXquU6ivQxLzQinea2fKppgMsZD2jNU4IgqL5umz9GxUUI0iKU5QqOp+nsjw5EqAprJCOuRmvcK8T+vl+rBpZcxkaSaCjJ7aJBypGNUVIFCJinRfGIIJpKZrIiMsMREm8JqpgR3/suLpHPWcJ2Ge3teb16VdVThEI7gBFy4gCbcQAvaQOARnuEV3qwn68V6tz5moxWr3NmHP7A+fwDwUZWE</latexit>

hi
<latexit sha1_base64="UEwrbkgBA+OUFeta7M38wsQVgmo=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSK4KokIuiy6cVnBPqANYTKZtEMnmTAzEUvIr7hxoYhbf8Sdf+OkzUJbDwxzOOde5swJUs6Udpxva219Y3Nru7ZT393bPzi0jxo9JTJJaJcILuQgwIpyltCuZprTQSopjgNO+8H0tvT7j1QqJpIHPUupF+NxwiJGsDaSbzdGgeChmsXmyieFn7PCt5tOy5kDrRK3Ik2o0PHtr1EoSBbTRBOOlRq6Tqq9HEvNCKdFfZQpmmIyxWM6NDTBMVVePs9eoDOjhCgS0pxEo7n6eyPHsSrjmckY64la9krxP2+Y6ejay1mSZpomZPFQlHGkBSqLQCGTlGg+MwQTyUxWRCZYYqJNXXVTgrv85VXSu2i5Tsu9v2y2b6o6anACp3AOLlxBG+6gA10g8ATP8ApvVmG9WO/Wx2J0zap2juEPrM8fCJaVEg==</latexit><latexit sha1_base64="UEwrbkgBA+OUFeta7M38wsQVgmo=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSK4KokIuiy6cVnBPqANYTKZtEMnmTAzEUvIr7hxoYhbf8Sdf+OkzUJbDwxzOOde5swJUs6Udpxva219Y3Nru7ZT393bPzi0jxo9JTJJaJcILuQgwIpyltCuZprTQSopjgNO+8H0tvT7j1QqJpIHPUupF+NxwiJGsDaSbzdGgeChmsXmyieFn7PCt5tOy5kDrRK3Ik2o0PHtr1EoSBbTRBOOlRq6Tqq9HEvNCKdFfZQpmmIyxWM6NDTBMVVePs9eoDOjhCgS0pxEo7n6eyPHsSrjmckY64la9krxP2+Y6ejay1mSZpomZPFQlHGkBSqLQCGTlGg+MwQTyUxWRCZYYqJNXXVTgrv85VXSu2i5Tsu9v2y2b6o6anACp3AOLlxBG+6gA10g8ATP8ApvVmG9WO/Wx2J0zap2juEPrM8fCJaVEg==</latexit><latexit sha1_base64="UEwrbkgBA+OUFeta7M38wsQVgmo=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSK4KokIuiy6cVnBPqANYTKZtEMnmTAzEUvIr7hxoYhbf8Sdf+OkzUJbDwxzOOde5swJUs6Udpxva219Y3Nru7ZT393bPzi0jxo9JTJJaJcILuQgwIpyltCuZprTQSopjgNO+8H0tvT7j1QqJpIHPUupF+NxwiJGsDaSbzdGgeChmsXmyieFn7PCt5tOy5kDrRK3Ik2o0PHtr1EoSBbTRBOOlRq6Tqq9HEvNCKdFfZQpmmIyxWM6NDTBMVVePs9eoDOjhCgS0pxEo7n6eyPHsSrjmckY64la9krxP2+Y6ejay1mSZpomZPFQlHGkBSqLQCGTlGg+MwQTyUxWRCZYYqJNXXVTgrv85VXSu2i5Tsu9v2y2b6o6anACp3AOLlxBG+6gA10g8ATP8ApvVmG9WO/Wx2J0zap2juEPrM8fCJaVEg==</latexit><latexit sha1_base64="UEwrbkgBA+OUFeta7M38wsQVgmo=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSK4KokIuiy6cVnBPqANYTKZtEMnmTAzEUvIr7hxoYhbf8Sdf+OkzUJbDwxzOOde5swJUs6Udpxva219Y3Nru7ZT393bPzi0jxo9JTJJaJcILuQgwIpyltCuZprTQSopjgNO+8H0tvT7j1QqJpIHPUupF+NxwiJGsDaSbzdGgeChmsXmyieFn7PCt5tOy5kDrRK3Ik2o0PHtr1EoSBbTRBOOlRq6Tqq9HEvNCKdFfZQpmmIyxWM6NDTBMVVePs9eoDOjhCgS0pxEo7n6eyPHsSrjmckY64la9krxP2+Y6ejay1mSZpomZPFQlHGkBSqLQCGTlGg+MwQTyUxWRCZYYqJNXXVTgrv85VXSu2i5Tsu9v2y2b6o6anACp3AOLlxBG+6gA10g8ATP8ApvVmG9WO/Wx2J0zap2juEPrM8fCJaVEg==</latexit>

hi
<latexit sha1_base64="UEwrbkgBA+OUFeta7M38wsQVgmo=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSK4KokIuiy6cVnBPqANYTKZtEMnmTAzEUvIr7hxoYhbf8Sdf+OkzUJbDwxzOOde5swJUs6Udpxva219Y3Nru7ZT393bPzi0jxo9JTJJaJcILuQgwIpyltCuZprTQSopjgNO+8H0tvT7j1QqJpIHPUupF+NxwiJGsDaSbzdGgeChmsXmyieFn7PCt5tOy5kDrRK3Ik2o0PHtr1EoSBbTRBOOlRq6Tqq9HEvNCKdFfZQpmmIyxWM6NDTBMVVePs9eoDOjhCgS0pxEo7n6eyPHsSrjmckY64la9krxP2+Y6ejay1mSZpomZPFQlHGkBSqLQCGTlGg+MwQTyUxWRCZYYqJNXXVTgrv85VXSu2i5Tsu9v2y2b6o6anACp3AOLlxBG+6gA10g8ATP8ApvVmG9WO/Wx2J0zap2juEPrM8fCJaVEg==</latexit><latexit sha1_base64="UEwrbkgBA+OUFeta7M38wsQVgmo=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSK4KokIuiy6cVnBPqANYTKZtEMnmTAzEUvIr7hxoYhbf8Sdf+OkzUJbDwxzOOde5swJUs6Udpxva219Y3Nru7ZT393bPzi0jxo9JTJJaJcILuQgwIpyltCuZprTQSopjgNO+8H0tvT7j1QqJpIHPUupF+NxwiJGsDaSbzdGgeChmsXmyieFn7PCt5tOy5kDrRK3Ik2o0PHtr1EoSBbTRBOOlRq6Tqq9HEvNCKdFfZQpmmIyxWM6NDTBMVVePs9eoDOjhCgS0pxEo7n6eyPHsSrjmckY64la9krxP2+Y6ejay1mSZpomZPFQlHGkBSqLQCGTlGg+MwQTyUxWRCZYYqJNXXVTgrv85VXSu2i5Tsu9v2y2b6o6anACp3AOLlxBG+6gA10g8ATP8ApvVmG9WO/Wx2J0zap2juEPrM8fCJaVEg==</latexit><latexit sha1_base64="UEwrbkgBA+OUFeta7M38wsQVgmo=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSK4KokIuiy6cVnBPqANYTKZtEMnmTAzEUvIr7hxoYhbf8Sdf+OkzUJbDwxzOOde5swJUs6Udpxva219Y3Nru7ZT393bPzi0jxo9JTJJaJcILuQgwIpyltCuZprTQSopjgNO+8H0tvT7j1QqJpIHPUupF+NxwiJGsDaSbzdGgeChmsXmyieFn7PCt5tOy5kDrRK3Ik2o0PHtr1EoSBbTRBOOlRq6Tqq9HEvNCKdFfZQpmmIyxWM6NDTBMVVePs9eoDOjhCgS0pxEo7n6eyPHsSrjmckY64la9krxP2+Y6ejay1mSZpomZPFQlHGkBSqLQCGTlGg+MwQTyUxWRCZYYqJNXXVTgrv85VXSu2i5Tsu9v2y2b6o6anACp3AOLlxBG+6gA10g8ATP8ApvVmG9WO/Wx2J0zap2juEPrM8fCJaVEg==</latexit><latexit sha1_base64="UEwrbkgBA+OUFeta7M38wsQVgmo=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSK4KokIuiy6cVnBPqANYTKZtEMnmTAzEUvIr7hxoYhbf8Sdf+OkzUJbDwxzOOde5swJUs6Udpxva219Y3Nru7ZT393bPzi0jxo9JTJJaJcILuQgwIpyltCuZprTQSopjgNO+8H0tvT7j1QqJpIHPUupF+NxwiJGsDaSbzdGgeChmsXmyieFn7PCt5tOy5kDrRK3Ik2o0PHtr1EoSBbTRBOOlRq6Tqq9HEvNCKdFfZQpmmIyxWM6NDTBMVVePs9eoDOjhCgS0pxEo7n6eyPHsSrjmckY64la9krxP2+Y6ejay1mSZpomZPFQlHGkBSqLQCGTlGg+MwQTyUxWRCZYYqJNXXVTgrv85VXSu2i5Tsu9v2y2b6o6anACp3AOLlxBG+6gA10g8ATP8ApvVmG9WO/Wx2J0zap2juEPrM8fCJaVEg==</latexit>

ĥi
<latexit sha1_base64="mjYzaOpYWmdLbU984R3y8iwF+Ow=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARXJVEBF0W3bisYB/QhDCZTNqhk5kwMxFKiBt/xY0LRdz6F+78GydtFtp6YJjDOfdy7z1hyqjSjvNt1VZW19Y36puNre2d3T17/6CnRCYx6WLBhByESBFGOelqqhkZpJKgJGSkH05uSr//QKSigt/raUr8BI04jSlG2kiBfeSFgkVqmpgv98ZI5+OiCHJaBHbTaTkzwGXiVqQJKnQC+8uLBM4SwjVmSKmh66Taz5HUFDNSNLxMkRThCRqRoaEcJUT5+eyCAp4aJYKxkOZxDWfq744cJapc0lQmSI/VoleK/3nDTMdXfk55mmnC8XxQnDGoBSzjgBGVBGs2NQRhSc2uEI+RRFib0BomBHfx5GXSO2+5Tsu9u2i2r6s46uAYnIAz4IJL0Aa3oAO6AINH8AxewZv1ZL1Y79bHvLRmVT2H4A+szx//KZff</latexit><latexit sha1_base64="mjYzaOpYWmdLbU984R3y8iwF+Ow=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARXJVEBF0W3bisYB/QhDCZTNqhk5kwMxFKiBt/xY0LRdz6F+78GydtFtp6YJjDOfdy7z1hyqjSjvNt1VZW19Y36puNre2d3T17/6CnRCYx6WLBhByESBFGOelqqhkZpJKgJGSkH05uSr//QKSigt/raUr8BI04jSlG2kiBfeSFgkVqmpgv98ZI5+OiCHJaBHbTaTkzwGXiVqQJKnQC+8uLBM4SwjVmSKmh66Taz5HUFDNSNLxMkRThCRqRoaEcJUT5+eyCAp4aJYKxkOZxDWfq744cJapc0lQmSI/VoleK/3nDTMdXfk55mmnC8XxQnDGoBSzjgBGVBGs2NQRhSc2uEI+RRFib0BomBHfx5GXSO2+5Tsu9u2i2r6s46uAYnIAz4IJL0Aa3oAO6AINH8AxewZv1ZL1Y79bHvLRmVT2H4A+szx//KZff</latexit><latexit sha1_base64="mjYzaOpYWmdLbU984R3y8iwF+Ow=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARXJVEBF0W3bisYB/QhDCZTNqhk5kwMxFKiBt/xY0LRdz6F+78GydtFtp6YJjDOfdy7z1hyqjSjvNt1VZW19Y36puNre2d3T17/6CnRCYx6WLBhByESBFGOelqqhkZpJKgJGSkH05uSr//QKSigt/raUr8BI04jSlG2kiBfeSFgkVqmpgv98ZI5+OiCHJaBHbTaTkzwGXiVqQJKnQC+8uLBM4SwjVmSKmh66Taz5HUFDNSNLxMkRThCRqRoaEcJUT5+eyCAp4aJYKxkOZxDWfq744cJapc0lQmSI/VoleK/3nDTMdXfk55mmnC8XxQnDGoBSzjgBGVBGs2NQRhSc2uEI+RRFib0BomBHfx5GXSO2+5Tsu9u2i2r6s46uAYnIAz4IJL0Aa3oAO6AINH8AxewZv1ZL1Y79bHvLRmVT2H4A+szx//KZff</latexit><latexit sha1_base64="mjYzaOpYWmdLbU984R3y8iwF+Ow=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARXJVEBF0W3bisYB/QhDCZTNqhk5kwMxFKiBt/xY0LRdz6F+78GydtFtp6YJjDOfdy7z1hyqjSjvNt1VZW19Y36puNre2d3T17/6CnRCYx6WLBhByESBFGOelqqhkZpJKgJGSkH05uSr//QKSigt/raUr8BI04jSlG2kiBfeSFgkVqmpgv98ZI5+OiCHJaBHbTaTkzwGXiVqQJKnQC+8uLBM4SwjVmSKmh66Taz5HUFDNSNLxMkRThCRqRoaEcJUT5+eyCAp4aJYKxkOZxDWfq744cJapc0lQmSI/VoleK/3nDTMdXfk55mmnC8XxQnDGoBSzjgBGVBGs2NQRhSc2uEI+RRFib0BomBHfx5GXSO2+5Tsu9u2i2r6s46uAYnIAz4IJL0Aa3oAO6AINH8AxewZv1ZL1Y79bHvLRmVT2H4A+szx//KZff</latexit>

zi
<latexit sha1_base64="EOyvDnWTJw/uCaGX6ggG4umR99M=">AAAB+3icbVC7TsMwFL0pr1JeoYwsERUSU5UgJBgrWBiLRB9SG0WO47ZWHTuyHUSJ8issDCDEyo+w8Tc4bQZoOZLlo3PulY9PmDCqtOt+W5W19Y3Nrep2bWd3b//APqx3lUglJh0smJD9ECnCKCcdTTUj/UQSFIeM9MLpTeH3HohUVPB7PUuIH6MxpyOKkTZSYNeHoWCRmsXmyp7yIKN5YDfcpjuHs0q8kjSgRDuwv4aRwGlMuMYMKTXw3ET7GZKaYkby2jBVJEF4isZkYChHMVF+Ns+eO6dGiZyRkOZw7czV3xsZilURz0zGSE/UsleI/3mDVI+u/IzyJNWE48VDo5Q5WjhFEU5EJcGazQxBWFKT1cETJBHWpq6aKcFb/vIq6Z43Pbfp3V00WtdlHVU4hhM4Aw8uoQW30IYOYHiEZ3iFNyu3Xqx362MxWrHKnSP4A+vzByQ4lSQ=</latexit><latexit sha1_base64="EOyvDnWTJw/uCaGX6ggG4umR99M=">AAAB+3icbVC7TsMwFL0pr1JeoYwsERUSU5UgJBgrWBiLRB9SG0WO47ZWHTuyHUSJ8issDCDEyo+w8Tc4bQZoOZLlo3PulY9PmDCqtOt+W5W19Y3Nrep2bWd3b//APqx3lUglJh0smJD9ECnCKCcdTTUj/UQSFIeM9MLpTeH3HohUVPB7PUuIH6MxpyOKkTZSYNeHoWCRmsXmyp7yIKN5YDfcpjuHs0q8kjSgRDuwv4aRwGlMuMYMKTXw3ET7GZKaYkby2jBVJEF4isZkYChHMVF+Ns+eO6dGiZyRkOZw7czV3xsZilURz0zGSE/UsleI/3mDVI+u/IzyJNWE48VDo5Q5WjhFEU5EJcGazQxBWFKT1cETJBHWpq6aKcFb/vIq6Z43Pbfp3V00WtdlHVU4hhM4Aw8uoQW30IYOYHiEZ3iFNyu3Xqx362MxWrHKnSP4A+vzByQ4lSQ=</latexit><latexit sha1_base64="EOyvDnWTJw/uCaGX6ggG4umR99M=">AAAB+3icbVC7TsMwFL0pr1JeoYwsERUSU5UgJBgrWBiLRB9SG0WO47ZWHTuyHUSJ8issDCDEyo+w8Tc4bQZoOZLlo3PulY9PmDCqtOt+W5W19Y3Nrep2bWd3b//APqx3lUglJh0smJD9ECnCKCcdTTUj/UQSFIeM9MLpTeH3HohUVPB7PUuIH6MxpyOKkTZSYNeHoWCRmsXmyp7yIKN5YDfcpjuHs0q8kjSgRDuwv4aRwGlMuMYMKTXw3ET7GZKaYkby2jBVJEF4isZkYChHMVF+Ns+eO6dGiZyRkOZw7czV3xsZilURz0zGSE/UsleI/3mDVI+u/IzyJNWE48VDo5Q5WjhFEU5EJcGazQxBWFKT1cETJBHWpq6aKcFb/vIq6Z43Pbfp3V00WtdlHVU4hhM4Aw8uoQW30IYOYHiEZ3iFNyu3Xqx362MxWrHKnSP4A+vzByQ4lSQ=</latexit><latexit sha1_base64="EOyvDnWTJw/uCaGX6ggG4umR99M=">AAAB+3icbVC7TsMwFL0pr1JeoYwsERUSU5UgJBgrWBiLRB9SG0WO47ZWHTuyHUSJ8issDCDEyo+w8Tc4bQZoOZLlo3PulY9PmDCqtOt+W5W19Y3Nrep2bWd3b//APqx3lUglJh0smJD9ECnCKCcdTTUj/UQSFIeM9MLpTeH3HohUVPB7PUuIH6MxpyOKkTZSYNeHoWCRmsXmyp7yIKN5YDfcpjuHs0q8kjSgRDuwv4aRwGlMuMYMKTXw3ET7GZKaYkby2jBVJEF4isZkYChHMVF+Ns+eO6dGiZyRkOZw7czV3xsZilURz0zGSE/UsleI/3mDVI+u/IzyJNWE48VDo5Q5WjhFEU5EJcGazQxBWFKT1cETJBHWpq6aKcFb/vIq6Z43Pbfp3V00WtdlHVU4hhM4Aw8uoQW30IYOYHiEZ3iFNyu3Xqx362MxWrHKnSP4A+vzByQ4lSQ=</latexit>

ri
<latexit sha1_base64="37xyE1YkEH5VOVLX7Afg1tZNxjg=">AAAB+3icbVDLSsNAFL3xWesr1qWbYBFclUQEXRbduKxgH9CGMJlM2qGTmTAzEUvIr7hxoYhbf8Sdf+OkzUJbDwxzOOde5swJU0aVdt1va219Y3Nru7ZT393bPzi0jxo9JTKJSRcLJuQgRIowyklXU83IIJUEJSEj/XB6W/r9RyIVFfxBz1LiJ2jMaUwx0kYK7MYoFCxSs8RcuSyCnBaB3XRb7hzOKvEq0oQKncD+GkUCZwnhGjOk1NBzU+3nSGqKGSnqo0yRFOEpGpOhoRwlRPn5PHvhnBklcmIhzeHamau/N3KUqDKemUyQnqhlrxT/84aZjq/9nPI004TjxUNxxhwtnLIIJ6KSYM1mhiAsqcnq4AmSCGtTV92U4C1/eZX0Llqe2/LuL5vtm6qOGpzAKZyDB1fQhjvoQBcwPMEzvMKbVVgv1rv1sRhds6qdY/gD6/MHF/CVHA==</latexit><latexit sha1_base64="37xyE1YkEH5VOVLX7Afg1tZNxjg=">AAAB+3icbVDLSsNAFL3xWesr1qWbYBFclUQEXRbduKxgH9CGMJlM2qGTmTAzEUvIr7hxoYhbf8Sdf+OkzUJbDwxzOOde5swJU0aVdt1va219Y3Nru7ZT393bPzi0jxo9JTKJSRcLJuQgRIowyklXU83IIJUEJSEj/XB6W/r9RyIVFfxBz1LiJ2jMaUwx0kYK7MYoFCxSs8RcuSyCnBaB3XRb7hzOKvEq0oQKncD+GkUCZwnhGjOk1NBzU+3nSGqKGSnqo0yRFOEpGpOhoRwlRPn5PHvhnBklcmIhzeHamau/N3KUqDKemUyQnqhlrxT/84aZjq/9nPI004TjxUNxxhwtnLIIJ6KSYM1mhiAsqcnq4AmSCGtTV92U4C1/eZX0Llqe2/LuL5vtm6qOGpzAKZyDB1fQhjvoQBcwPMEzvMKbVVgv1rv1sRhds6qdY/gD6/MHF/CVHA==</latexit><latexit sha1_base64="37xyE1YkEH5VOVLX7Afg1tZNxjg=">AAAB+3icbVDLSsNAFL3xWesr1qWbYBFclUQEXRbduKxgH9CGMJlM2qGTmTAzEUvIr7hxoYhbf8Sdf+OkzUJbDwxzOOde5swJU0aVdt1va219Y3Nru7ZT393bPzi0jxo9JTKJSRcLJuQgRIowyklXU83IIJUEJSEj/XB6W/r9RyIVFfxBz1LiJ2jMaUwx0kYK7MYoFCxSs8RcuSyCnBaB3XRb7hzOKvEq0oQKncD+GkUCZwnhGjOk1NBzU+3nSGqKGSnqo0yRFOEpGpOhoRwlRPn5PHvhnBklcmIhzeHamau/N3KUqDKemUyQnqhlrxT/84aZjq/9nPI004TjxUNxxhwtnLIIJ6KSYM1mhiAsqcnq4AmSCGtTV92U4C1/eZX0Llqe2/LuL5vtm6qOGpzAKZyDB1fQhjvoQBcwPMEzvMKbVVgv1rv1sRhds6qdY/gD6/MHF/CVHA==</latexit><latexit sha1_base64="37xyE1YkEH5VOVLX7Afg1tZNxjg=">AAAB+3icbVDLSsNAFL3xWesr1qWbYBFclUQEXRbduKxgH9CGMJlM2qGTmTAzEUvIr7hxoYhbf8Sdf+OkzUJbDwxzOOde5swJU0aVdt1va219Y3Nru7ZT393bPzi0jxo9JTKJSRcLJuQgRIowyklXU83IIJUEJSEj/XB6W/r9RyIVFfxBz1LiJ2jMaUwx0kYK7MYoFCxSs8RcuSyCnBaB3XRb7hzOKvEq0oQKncD+GkUCZwnhGjOk1NBzU+3nSGqKGSnqo0yRFOEpGpOhoRwlRPn5PHvhnBklcmIhzeHamau/N3KUqDKemUyQnqhlrxT/84aZjq/9nPI004TjxUNxxhwtnLIIJ6KSYM1mhiAsqcnq4AmSCGtTV92U4C1/eZX0Llqe2/LuL5vtm6qOGpzAKZyDB1fQhjvoQBcwPMEzvMKbVVgv1rv1sRhds6qdY/gD6/MHF/CVHA==</latexit>

S
<latexit sha1_base64="UUihRRRWgqRHJIqtQNGTJN/yvV0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Qe0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBriWM1w==</latexit><latexit sha1_base64="UUihRRRWgqRHJIqtQNGTJN/yvV0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Qe0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBriWM1w==</latexit><latexit sha1_base64="UUihRRRWgqRHJIqtQNGTJN/yvV0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Qe0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBriWM1w==</latexit><latexit sha1_base64="UUihRRRWgqRHJIqtQNGTJN/yvV0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Qe0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBriWM1w==</latexit>

ai
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FIG. 5. Probabilistic RNN model. (a) Graphical representation of the gated recurrent unit de-

scribed in Eq. B6 and used in our numerical experiments. (b) Our deep RNN model stacks three

GRU units (yellow blocks) followed by a fully connected layer with a softmax activation denoted by

S. (c) Enumeration and one-dimensional path along which the RNN processes the measurement

outcomes.

to 100. In one spatial dimensional there is a natural enumeration scheme for the lattice

sites (e.g. from right to left or viceversa) along which the RNN model processes the data.

In the absence of a notion of spatial dimensionality, like in the GHZ state, one can choose

an arbitrary enumeration of the qubits. In two dimensional systems, such as the triangular

Heisenberg model in the manuscript, we define an enumeration of the lattice sites which, in

turn,defines a one-dimensional path defined by this enumeration. The RNN then uses this

path to process and learn the data. This is exemplified in Fig. 5(c) for a 4 ⇥ 4 triangular

lattice. An analogous enumeration is used in our experiments in the main text.

Appendix C: Stochastic estimation of local observables and fidelity

Given a samplable model Pmodel(a) parametrizing a quantum state ⇢model, it is possible

to compute expectation value of local observables hOii = Tr [⇢modelOi].

The fact that a POVM M is IC means that its elements span the entire space of linear

operators acting on the Hilbert space H. Therefore, one can expand any observable O on

N=50 spins. P(a) is a deep 
(3 layer GRU) recurrent 
neural  network language  
model.
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(DMRG)

DMRG RNN



EXPERIMENTAL DEMONSTRATION 

GHZ state with 3 qubits

Peter Cha, Paul Ginsparg, Felix Wu, Juan Carrasquilla, Peter L. McMahon, Eun-Ah Kim. Mach. Learn.: Sci. Technol. 3 01LT01 (2022)

https://arxiv.org/search/?searchtype=author&query=Cha%2C+P
https://arxiv.org/search/?searchtype=author&query=Ginsparg%2C+P
https://arxiv.org/search/?searchtype=author&query=Wu%2C+F
https://arxiv.org/search/?searchtype=author&query=Carrasquilla%2C+J
https://arxiv.org/search/?searchtype=author&query=McMahon%2C+P+L
https://arxiv.org/search/?searchtype=author&query=Kim%2C+E


Extensions of these ideas

• Probabilistic simulation of quantum circuits using a deep-learning architecture. 
Carrasquilla, Luo, Perez, et al. PHYSICAL REVIEW A 104, 032610 (2021)


• Quantum process tomography with unsupervised learning and tensor 
networks. Torlai, Wood, Acharya, Carleo, Carrasquilla, Aolita. Nature 
Communications  volume  14, Article number: 2858 (2023)


• Autoregressive Neural Network for Simulating Open Quantum Systems via a 
Probabilistic Formulation. Luo, Chen, Carrasquilla, Clark. Phys. Rev. Lett. 128, 
090501 (2022)


• Time-dependent variational principle for open quantum systems with artificial 
neural networks. Reh, Schmitt, Gärttner. Phys. Rev. Lett. 127, 230501 (2021)
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Conclusions
• Introduced 2 examples of applications of ML ideas quantum systems.


• Ground states of the toric code.


• Quantum state reconstruction with RNNs. 


• Body of recent work showcases the opportunities that machine learning 
techniques, ideas, and research culture can spark in the field of quantum 
physics.


• Now is a privileged time for quantum research — enormous opportunities 
arising from artificial intelligence and quantum computing, two of today’s 
most promising computational paradigms. 


• The cross-fertilization is exciting and growing steadily. 


