
Machine Learning in EDA

Bei Yu
Department of Computer Science & Engineering
Chinese University of Hong Kong
byu@cse.cuhk.edu.hk

September 30, 2021



EDA Toy Example [Jens Vygen,2006]

2/69



EDA Toy Example [Jens Vygen,2006]

2/69



EDA Toy Example [Jens Vygen,2006]

2/69



When was the first Microprocessor?

(a) (b)

1971, Intel 4004.

The Evolution of Computer Hardware
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Apple A7 (2013)

• 1,000,000,000 Transistors

• 102mm2 die size

• 1.3GHz

Apple A10 (2016)

• 3,300,000,000 Transistors

• 125mm2 die size

• 2.34GHz

Scaling of Apple SOC
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An Inverter Example



Memory Card Scaling



Placement [Lu+,DAC’14]: 221K nets, 63 fixed macros and 210K movable cells.

Challenge: Larger and Larger Scale
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System Specification

Architectural Design

Functional Design and 
Logic Design (RTL)

Logic Synthesis

Physical Design

Physical Verification and 
Signoff

Fabrication

Packaging and Testing

Chip

module test
input in[3];

…
endmodule

AND

OR

DRC
LVS
STA

Challenge: Complicated Design Flow
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Logic Design (RTL)
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Packaging and Testing

Chip

module test
input in[3];
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OR
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Floorpanning

Placement

Clock Tree Synthesis

Signal Routing

Timing Closure

Challenge: Complicated Design Flow
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1

1https://www.darpa.mil/program/intelligent-design-of-electronic-assets 11/69

https://www.darpa.mil/program/intelligent-design-of-electronic-assets


2 Integrating Active Learning

3 Integrating Deep Learning

4 Integrating Deep Learning Engine

5 On Irregular Structure Learning: Graph Learning

Outline
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Active Learning
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Case Study: Adder Design

• Logic synthesis v.s. physical synthesis

• Constraints mapping between two synthesis stages is difficult.

Gaps Between Design Stages
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Front-End Team Perspective:

 180

 190

 200

 210

 220

 230

 5  10  15  20  25  30  35

n
o

d
e

 s
iz

e
 s

mfo

G1

G2

Back-End Team Perspective:

 6000

 6500

 7000

 7500

 340  360  380  400

P
o
w

e
r 

(µ
w

)

Critical Delay (ps)

G1
G2

• Run design tools with all solutions is time-consuming.

• For 3K solutions, running time is 3000× 5 = 15K mins.

• What we care: Pareto Frontier Curve

Why Smart Sampling ?
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Pareto Frontier

• All the points are not dominated by any other point.

• Evaluation: Hyper-volume.

- Size of the region bounded by the Pareto frontier and reference point.
- Each dimension of reference point is the maximum value on that dimension.

f1(x)

f2(x)

Hypervolume
Reference point
Pareto-optimal point

f1(x)

f2(x)

Pareto Frontier
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Regression

• Gaussian process model;

• A prediction consists of a mean and a variance;

• Off-the-shelf library for implementation.

0 2 4 6 8 10
x

10

5

0

5

10

15

20
f(x

)
Prediction
95% confidence interval

1
Y. Ma, S. Roy, J. Miao, J. Chen and B. Yu, "Cross-Layer Optimization for High Speed Adders: A Pareto Driven Machine Learning Approach",

TCAD’19.

Active Learning Flow [TCAD’19]1
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Uncertainty

• Given the prediction (m, σ), a hyper-rectangle is defined as

HR(x) = {y : mi(x)− βσi(x) ≤ yi ≤ mi(x) + βσi(x)}

• The uncertainty region is defined as:

Rt+1(x) = Rt(x) ∩HR(x)

f1(x)

f2(x)

HR(x)

m1(x)

m2(x)
��1(x)

�
�

2
(x

)

f1(x)

f2(x)
Rt(x)

Rt+1(x)

HR(x)

Active Learning Flow [TCAD’19]
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Classification

x ∈





P, if max(Rt(x)) ≤ min(Rt(x′)) + δ,

N, if max(Rt(x′)) ≤ min(Rt(x)) + δ,

U, otherwise.

Pareto-optimal

Non-Pareto-optimal

Unclassified

f1(x)

f2(x)

Active Learning Flow [TCAD’19]
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<latexit sha1_base64="5G41/ktPlmNFVbqyiT4lhU+U6ps=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ9qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH/ZLjZI=</latexit><latexit sha1_base64="5G41/ktPlmNFVbqyiT4lhU+U6ps=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ9qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH/ZLjZI=</latexit><latexit sha1_base64="5G41/ktPlmNFVbqyiT4lhU+U6ps=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ9qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH/ZLjZI=</latexit><latexit sha1_base64="5G41/ktPlmNFVbqyiT4lhU+U6ps=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ9qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH/ZLjZI=</latexit>

i3
<latexit sha1_base64="EgIclSzl+oLqR9SCSXaNb265wyg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPuX/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/fPjZM=</latexit><latexit sha1_base64="EgIclSzl+oLqR9SCSXaNb265wyg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPuX/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/fPjZM=</latexit><latexit sha1_base64="EgIclSzl+oLqR9SCSXaNb265wyg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPuX/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/fPjZM=</latexit><latexit sha1_base64="EgIclSzl+oLqR9SCSXaNb265wyg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPuX/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/fPjZM=</latexit>

i4
<latexit sha1_base64="b1NHmi14boAPXTbh/cg4QI/LBAM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ9qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH/lTjZQ=</latexit><latexit sha1_base64="b1NHmi14boAPXTbh/cg4QI/LBAM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ9qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH/lTjZQ=</latexit><latexit sha1_base64="b1NHmi14boAPXTbh/cg4QI/LBAM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ9qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH/lTjZQ=</latexit><latexit sha1_base64="b1NHmi14boAPXTbh/cg4QI/LBAM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ9qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH/lTjZQ=</latexit>

i5
<latexit sha1_base64="RH9xNRs8XNIdZ0YNb0YYmnjIw2w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPu1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/rXjZU=</latexit><latexit sha1_base64="RH9xNRs8XNIdZ0YNb0YYmnjIw2w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPu1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/rXjZU=</latexit><latexit sha1_base64="RH9xNRs8XNIdZ0YNb0YYmnjIw2w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPu1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/rXjZU=</latexit><latexit sha1_base64="RH9xNRs8XNIdZ0YNb0YYmnjIw2w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPu1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/rXjZU=</latexit>

i0
<latexit sha1_base64="frwMZLG9Em2o39t04c4M0O3fnWw=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2k3bp7ibsboQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEAturOt+O6WNza3tnfJuZW//4PCoenzSMVGiGbZZJCLdC6hBwRW2LbcCe7FGKgOB3WB6l/vdJ9SGR+rRzmL0JR0rHnJGbS7xoVsZVmtu3V2ArBOvIDUo0BpWvwajiCUSlWWCGtP33Nj6KdWWM4HzyiAxGFM2pWPsZ1RRicZPF7fOyUWmjEgY6ayUJQv190RKpTEzGWSdktqJWfVy8T+vn9jwxk+5ihOLii0XhYkgNiL542TENTIrZhmhTPPsVsImVFNms3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnRenHfnY9lacoqZU/gD5/MHKFqNpA==</latexit><latexit sha1_base64="frwMZLG9Em2o39t04c4M0O3fnWw=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2k3bp7ibsboQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEAturOt+O6WNza3tnfJuZW//4PCoenzSMVGiGbZZJCLdC6hBwRW2LbcCe7FGKgOB3WB6l/vdJ9SGR+rRzmL0JR0rHnJGbS7xoVsZVmtu3V2ArBOvIDUo0BpWvwajiCUSlWWCGtP33Nj6KdWWM4HzyiAxGFM2pWPsZ1RRicZPF7fOyUWmjEgY6ayUJQv190RKpTEzGWSdktqJWfVy8T+vn9jwxk+5ihOLii0XhYkgNiL542TENTIrZhmhTPPsVsImVFNms3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnRenHfnY9lacoqZU/gD5/MHKFqNpA==</latexit><latexit sha1_base64="frwMZLG9Em2o39t04c4M0O3fnWw=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2k3bp7ibsboQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEAturOt+O6WNza3tnfJuZW//4PCoenzSMVGiGbZZJCLdC6hBwRW2LbcCe7FGKgOB3WB6l/vdJ9SGR+rRzmL0JR0rHnJGbS7xoVsZVmtu3V2ArBOvIDUo0BpWvwajiCUSlWWCGtP33Nj6KdWWM4HzyiAxGFM2pWPsZ1RRicZPF7fOyUWmjEgY6ayUJQv190RKpTEzGWSdktqJWfVy8T+vn9jwxk+5ihOLii0XhYkgNiL542TENTIrZhmhTPPsVsImVFNms3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnRenHfnY9lacoqZU/gD5/MHKFqNpA==</latexit><latexit sha1_base64="frwMZLG9Em2o39t04c4M0O3fnWw=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2k3bp7ibsboQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEAturOt+O6WNza3tnfJuZW//4PCoenzSMVGiGbZZJCLdC6hBwRW2LbcCe7FGKgOB3WB6l/vdJ9SGR+rRzmL0JR0rHnJGbS7xoVsZVmtu3V2ArBOvIDUo0BpWvwajiCUSlWWCGtP33Nj6KdWWM4HzyiAxGFM2pWPsZ1RRicZPF7fOyUWmjEgY6ayUJQv190RKpTEzGWSdktqJWfVy8T+vn9jwxk+5ihOLii0XhYkgNiL542TENTIrZhmhTPPsVsImVFNms3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnRenHfnY9lacoqZU/gD5/MHKFqNpA==</latexit>

m1<latexit sha1_base64="ecfuW5MC7U5M/aH8TnOYDRF8Ys0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHNJDb3KsFpz6+4CZJ14BalBgdaw+jUYRSxRXCOT1Nq+58bop9SgYJLPK4PE8piyKR3zfkY1Vdz66eLWObnIlBEJI5OVRrJQf0+kVFk7U0HWqShO7KqXi/95/QTDGz8VOk6Qa7ZcFCaSYETyx8lIGM5QzjJCmRHZrYRNqKEMs3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnJenHfnY9lacoqZU/gD5/MHL/uNqQ==</latexit><latexit sha1_base64="ecfuW5MC7U5M/aH8TnOYDRF8Ys0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHNJDb3KsFpz6+4CZJ14BalBgdaw+jUYRSxRXCOT1Nq+58bop9SgYJLPK4PE8piyKR3zfkY1Vdz66eLWObnIlBEJI5OVRrJQf0+kVFk7U0HWqShO7KqXi/95/QTDGz8VOk6Qa7ZcFCaSYETyx8lIGM5QzjJCmRHZrYRNqKEMs3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnJenHfnY9lacoqZU/gD5/MHL/uNqQ==</latexit><latexit sha1_base64="ecfuW5MC7U5M/aH8TnOYDRF8Ys0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHNJDb3KsFpz6+4CZJ14BalBgdaw+jUYRSxRXCOT1Nq+58bop9SgYJLPK4PE8piyKR3zfkY1Vdz66eLWObnIlBEJI5OVRrJQf0+kVFk7U0HWqShO7KqXi/95/QTDGz8VOk6Qa7ZcFCaSYETyx8lIGM5QzjJCmRHZrYRNqKEMs3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnJenHfnY9lacoqZU/gD5/MHL/uNqQ==</latexit><latexit sha1_base64="ecfuW5MC7U5M/aH8TnOYDRF8Ys0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHNJDb3KsFpz6+4CZJ14BalBgdaw+jUYRSxRXCOT1Nq+58bop9SgYJLPK4PE8piyKR3zfkY1Vdz66eLWObnIlBEJI5OVRrJQf0+kVFk7U0HWqShO7KqXi/95/QTDGz8VOk6Qa7ZcFCaSYETyx8lIGM5QzjJCmRHZrYRNqKEMs3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnJenHfnY9lacoqZU/gD5/MHL/uNqQ==</latexit>

m0
<latexit sha1_base64="tRRY4GhpYWw3gUyqfZ8GzRmfFGY=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJcxOZpMhM7PLTK8QQj7BiwdFvPpF3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZxhsskYlpR9RyKTRvoEDJ26nhVEWSt6LR7cxvPXFjRaIfcZzyUNGBFrFgFJ30oHp+r1zxq/4cZJUEOalAjnqv/NXtJyxTXCOT1NpO4KcYTqhBwSSflrqZ5SllIzrgHUc1VdyGk/mpU3LmlD6JE+NKI5mrvycmVFk7VpHrVBSHdtmbif95nQzj63AidJoh12yxKM4kwYTM/iZ9YThDOXaEMiPcrYQNqaEMXTolF0Kw/PIqaV5UA78a3F9Wajd5HEU4gVM4hwCuoAZ3UIcGMBjAM7zCmye9F+/d+1i0Frx85hj+wPv8AflbjZQ=</latexit><latexit sha1_base64="tRRY4GhpYWw3gUyqfZ8GzRmfFGY=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJcxOZpMhM7PLTK8QQj7BiwdFvPpF3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZxhsskYlpR9RyKTRvoEDJ26nhVEWSt6LR7cxvPXFjRaIfcZzyUNGBFrFgFJ30oHp+r1zxq/4cZJUEOalAjnqv/NXtJyxTXCOT1NpO4KcYTqhBwSSflrqZ5SllIzrgHUc1VdyGk/mpU3LmlD6JE+NKI5mrvycmVFk7VpHrVBSHdtmbif95nQzj63AidJoh12yxKM4kwYTM/iZ9YThDOXaEMiPcrYQNqaEMXTolF0Kw/PIqaV5UA78a3F9Wajd5HEU4gVM4hwCuoAZ3UIcGMBjAM7zCmye9F+/d+1i0Frx85hj+wPv8AflbjZQ=</latexit><latexit sha1_base64="tRRY4GhpYWw3gUyqfZ8GzRmfFGY=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJcxOZpMhM7PLTK8QQj7BiwdFvPpF3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZxhsskYlpR9RyKTRvoEDJ26nhVEWSt6LR7cxvPXFjRaIfcZzyUNGBFrFgFJ30oHp+r1zxq/4cZJUEOalAjnqv/NXtJyxTXCOT1NpO4KcYTqhBwSSflrqZ5SllIzrgHUc1VdyGk/mpU3LmlD6JE+NKI5mrvycmVFk7VpHrVBSHdtmbif95nQzj63AidJoh12yxKM4kwYTM/iZ9YThDOXaEMiPcrYQNqaEMXTolF0Kw/PIqaV5UA78a3F9Wajd5HEU4gVM4hwCuoAZ3UIcGMBjAM7zCmye9F+/d+1i0Frx85hj+wPv8AflbjZQ=</latexit><latexit sha1_base64="tRRY4GhpYWw3gUyqfZ8GzRmfFGY=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJcxOZpMhM7PLTK8QQj7BiwdFvPpF3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZxhsskYlpR9RyKTRvoEDJ26nhVEWSt6LR7cxvPXFjRaIfcZzyUNGBFrFgFJ30oHp+r1zxq/4cZJUEOalAjnqv/NXtJyxTXCOT1NpO4KcYTqhBwSSflrqZ5SllIzrgHUc1VdyGk/mpU3LmlD6JE+NKI5mrvycmVFk7VpHrVBSHdtmbif95nQzj63AidJoh12yxKM4kwYTM/iZ9YThDOXaEMiPcrYQNqaEMXTolF0Kw/PIqaV5UA78a3F9Wajd5HEU4gVM4hwCuoAZ3UIcGMBjAM7zCmye9F+/d+1i0Frx85hj+wPv8AflbjZQ=</latexit> c1<latexit sha1_base64="xCHdF7HzcmuY2O2Yflp1NYn7Tz0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHOJDb3KsFpz6+4CZJ14BalBgdaw+jUYRSxRXCOT1Nq+58bop9SgYJLPK4PE8piyKR3zfkY1Vdz66eLWObnIlBEJI5OVRrJQf0+kVFk7U0HWqShO7KqXi/95/QTDGz8VOk6Qa7ZcFCaSYETyx8lIGM5QzjJCmRHZrYRNqKEMs3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnJenHfnY9lacoqZU/gD5/MHILWNnw==</latexit><latexit sha1_base64="xCHdF7HzcmuY2O2Yflp1NYn7Tz0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHOJDb3KsFpz6+4CZJ14BalBgdaw+jUYRSxRXCOT1Nq+58bop9SgYJLPK4PE8piyKR3zfkY1Vdz66eLWObnIlBEJI5OVRrJQf0+kVFk7U0HWqShO7KqXi/95/QTDGz8VOk6Qa7ZcFCaSYETyx8lIGM5QzjJCmRHZrYRNqKEMs3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnJenHfnY9lacoqZU/gD5/MHILWNnw==</latexit><latexit sha1_base64="xCHdF7HzcmuY2O2Yflp1NYn7Tz0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHOJDb3KsFpz6+4CZJ14BalBgdaw+jUYRSxRXCOT1Nq+58bop9SgYJLPK4PE8piyKR3zfkY1Vdz66eLWObnIlBEJI5OVRrJQf0+kVFk7U0HWqShO7KqXi/95/QTDGz8VOk6Qa7ZcFCaSYETyx8lIGM5QzjJCmRHZrYRNqKEMs3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnJenHfnY9lacoqZU/gD5/MHILWNnw==</latexit><latexit sha1_base64="xCHdF7HzcmuY2O2Yflp1NYn7Tz0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHOJDb3KsFpz6+4CZJ14BalBgdaw+jUYRSxRXCOT1Nq+58bop9SgYJLPK4PE8piyKR3zfkY1Vdz66eLWObnIlBEJI5OVRrJQf0+kVFk7U0HWqShO7KqXi/95/QTDGz8VOk6Qa7ZcFCaSYETyx8lIGM5QzjJCmRHZrYRNqKEMs3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnJenHfnY9lacoqZU/gD5/MHILWNnw==</latexit>

c2<latexit sha1_base64="tH/lnfdmPbXeWx2i9xfZDS+3iMU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ1qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH+0njYw=</latexit><latexit sha1_base64="tH/lnfdmPbXeWx2i9xfZDS+3iMU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ1qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH+0njYw=</latexit><latexit sha1_base64="tH/lnfdmPbXeWx2i9xfZDS+3iMU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ1qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH+0njYw=</latexit><latexit sha1_base64="tH/lnfdmPbXeWx2i9xfZDS+3iMU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ1qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH+0njYw=</latexit>

c3
<latexit sha1_base64="z+eTTvCMDCz8piPM6gBxcLrfdTs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPqX/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP+6rjY0=</latexit><latexit sha1_base64="z+eTTvCMDCz8piPM6gBxcLrfdTs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPqX/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP+6rjY0=</latexit><latexit sha1_base64="z+eTTvCMDCz8piPM6gBxcLrfdTs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPqX/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP+6rjY0=</latexit><latexit sha1_base64="z+eTTvCMDCz8piPM6gBxcLrfdTs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPqX/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP+6rjY0=</latexit>

c4<latexit sha1_base64="ypzjBHHz1k2rmAf3Jp3DJGBI4uE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ1qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH/AvjY4=</latexit><latexit sha1_base64="ypzjBHHz1k2rmAf3Jp3DJGBI4uE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ1qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH/AvjY4=</latexit><latexit sha1_base64="ypzjBHHz1k2rmAf3Jp3DJGBI4uE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ1qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH/AvjY4=</latexit><latexit sha1_base64="ypzjBHHz1k2rmAf3Jp3DJGBI4uE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ1qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH/AvjY4=</latexit>

c5
<latexit sha1_base64="LxO/yXw7L0hYzFEtg5wEptC0xMA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPq1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/GzjY8=</latexit><latexit sha1_base64="LxO/yXw7L0hYzFEtg5wEptC0xMA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPq1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/GzjY8=</latexit><latexit sha1_base64="LxO/yXw7L0hYzFEtg5wEptC0xMA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPq1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/GzjY8=</latexit><latexit sha1_base64="LxO/yXw7L0hYzFEtg5wEptC0xMA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPq1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/GzjY8=</latexit>

c0
<latexit sha1_base64="iZoACAjBTntNhppTAMeRnwy3muY=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpgfW9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AeofjYo=</latexit><latexit sha1_base64="iZoACAjBTntNhppTAMeRnwy3muY=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpgfW9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AeofjYo=</latexit><latexit sha1_base64="iZoACAjBTntNhppTAMeRnwy3muY=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpgfW9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AeofjYo=</latexit><latexit sha1_base64="iZoACAjBTntNhppTAMeRnwy3muY=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpgfW9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AeofjYo=</latexit>

i1
<latexit sha1_base64="b7BubAM6qP1Knl+FWTT7to8Obdc=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpQfT9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AfTHjZE=</latexit><latexit sha1_base64="b7BubAM6qP1Knl+FWTT7to8Obdc=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpQfT9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AfTHjZE=</latexit><latexit sha1_base64="b7BubAM6qP1Knl+FWTT7to8Obdc=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpQfT9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AfTHjZE=</latexit><latexit sha1_base64="b7BubAM6qP1Knl+FWTT7to8Obdc=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpQfT9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AfTHjZE=</latexit>

i2
<latexit sha1_base64="5G41/ktPlmNFVbqyiT4lhU+U6ps=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ9qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH/ZLjZI=</latexit><latexit sha1_base64="5G41/ktPlmNFVbqyiT4lhU+U6ps=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ9qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH/ZLjZI=</latexit><latexit sha1_base64="5G41/ktPlmNFVbqyiT4lhU+U6ps=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ9qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH/ZLjZI=</latexit><latexit sha1_base64="5G41/ktPlmNFVbqyiT4lhU+U6ps=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ9qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH/ZLjZI=</latexit>

i3
<latexit sha1_base64="EgIclSzl+oLqR9SCSXaNb265wyg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPuX/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/fPjZM=</latexit><latexit sha1_base64="EgIclSzl+oLqR9SCSXaNb265wyg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPuX/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/fPjZM=</latexit><latexit sha1_base64="EgIclSzl+oLqR9SCSXaNb265wyg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPuX/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/fPjZM=</latexit><latexit sha1_base64="EgIclSzl+oLqR9SCSXaNb265wyg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPuX/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/fPjZM=</latexit>

i4
<latexit sha1_base64="b1NHmi14boAPXTbh/cg4QI/LBAM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ9qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH/lTjZQ=</latexit><latexit sha1_base64="b1NHmi14boAPXTbh/cg4QI/LBAM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ9qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH/lTjZQ=</latexit><latexit sha1_base64="b1NHmi14boAPXTbh/cg4QI/LBAM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ9qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH/lTjZQ=</latexit><latexit sha1_base64="b1NHmi14boAPXTbh/cg4QI/LBAM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ9qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH/lTjZQ=</latexit>

i5
<latexit sha1_base64="RH9xNRs8XNIdZ0YNb0YYmnjIw2w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPu1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/rXjZU=</latexit><latexit sha1_base64="RH9xNRs8XNIdZ0YNb0YYmnjIw2w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPu1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/rXjZU=</latexit><latexit sha1_base64="RH9xNRs8XNIdZ0YNb0YYmnjIw2w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPu1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/rXjZU=</latexit><latexit sha1_base64="RH9xNRs8XNIdZ0YNb0YYmnjIw2w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPu1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/rXjZU=</latexit>

i0
<latexit sha1_base64="frwMZLG9Em2o39t04c4M0O3fnWw=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2k3bp7ibsboQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEAturOt+O6WNza3tnfJuZW//4PCoenzSMVGiGbZZJCLdC6hBwRW2LbcCe7FGKgOB3WB6l/vdJ9SGR+rRzmL0JR0rHnJGbS7xoVsZVmtu3V2ArBOvIDUo0BpWvwajiCUSlWWCGtP33Nj6KdWWM4HzyiAxGFM2pWPsZ1RRicZPF7fOyUWmjEgY6ayUJQv190RKpTEzGWSdktqJWfVy8T+vn9jwxk+5ihOLii0XhYkgNiL542TENTIrZhmhTPPsVsImVFNms3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnRenHfnY9lacoqZU/gD5/MHKFqNpA==</latexit><latexit sha1_base64="frwMZLG9Em2o39t04c4M0O3fnWw=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2k3bp7ibsboQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEAturOt+O6WNza3tnfJuZW//4PCoenzSMVGiGbZZJCLdC6hBwRW2LbcCe7FGKgOB3WB6l/vdJ9SGR+rRzmL0JR0rHnJGbS7xoVsZVmtu3V2ArBOvIDUo0BpWvwajiCUSlWWCGtP33Nj6KdWWM4HzyiAxGFM2pWPsZ1RRicZPF7fOyUWmjEgY6ayUJQv190RKpTEzGWSdktqJWfVy8T+vn9jwxk+5ihOLii0XhYkgNiL542TENTIrZhmhTPPsVsImVFNms3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnRenHfnY9lacoqZU/gD5/MHKFqNpA==</latexit><latexit sha1_base64="frwMZLG9Em2o39t04c4M0O3fnWw=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2k3bp7ibsboQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEAturOt+O6WNza3tnfJuZW//4PCoenzSMVGiGbZZJCLdC6hBwRW2LbcCe7FGKgOB3WB6l/vdJ9SGR+rRzmL0JR0rHnJGbS7xoVsZVmtu3V2ArBOvIDUo0BpWvwajiCUSlWWCGtP33Nj6KdWWM4HzyiAxGFM2pWPsZ1RRicZPF7fOyUWmjEgY6ayUJQv190RKpTEzGWSdktqJWfVy8T+vn9jwxk+5ihOLii0XhYkgNiL542TENTIrZhmhTPPsVsImVFNms3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnRenHfnY9lacoqZU/gD5/MHKFqNpA==</latexit><latexit sha1_base64="frwMZLG9Em2o39t04c4M0O3fnWw=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2k3bp7ibsboQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEAturOt+O6WNza3tnfJuZW//4PCoenzSMVGiGbZZJCLdC6hBwRW2LbcCe7FGKgOB3WB6l/vdJ9SGR+rRzmL0JR0rHnJGbS7xoVsZVmtu3V2ArBOvIDUo0BpWvwajiCUSlWWCGtP33Nj6KdWWM4HzyiAxGFM2pWPsZ1RRicZPF7fOyUWmjEgY6ayUJQv190RKpTEzGWSdktqJWfVy8T+vn9jwxk+5ihOLii0XhYkgNiL542TENTIrZhmhTPPsVsImVFNms3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnRenHfnY9lacoqZU/gD5/MHKFqNpA==</latexit>

m1<latexit sha1_base64="ecfuW5MC7U5M/aH8TnOYDRF8Ys0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHNJDb3KsFpz6+4CZJ14BalBgdaw+jUYRSxRXCOT1Nq+58bop9SgYJLPK4PE8piyKR3zfkY1Vdz66eLWObnIlBEJI5OVRrJQf0+kVFk7U0HWqShO7KqXi/95/QTDGz8VOk6Qa7ZcFCaSYETyx8lIGM5QzjJCmRHZrYRNqKEMs3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnJenHfnY9lacoqZU/gD5/MHL/uNqQ==</latexit><latexit sha1_base64="ecfuW5MC7U5M/aH8TnOYDRF8Ys0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHNJDb3KsFpz6+4CZJ14BalBgdaw+jUYRSxRXCOT1Nq+58bop9SgYJLPK4PE8piyKR3zfkY1Vdz66eLWObnIlBEJI5OVRrJQf0+kVFk7U0HWqShO7KqXi/95/QTDGz8VOk6Qa7ZcFCaSYETyx8lIGM5QzjJCmRHZrYRNqKEMs3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnJenHfnY9lacoqZU/gD5/MHL/uNqQ==</latexit><latexit sha1_base64="ecfuW5MC7U5M/aH8TnOYDRF8Ys0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHNJDb3KsFpz6+4CZJ14BalBgdaw+jUYRSxRXCOT1Nq+58bop9SgYJLPK4PE8piyKR3zfkY1Vdz66eLWObnIlBEJI5OVRrJQf0+kVFk7U0HWqShO7KqXi/95/QTDGz8VOk6Qa7ZcFCaSYETyx8lIGM5QzjJCmRHZrYRNqKEMs3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnJenHfnY9lacoqZU/gD5/MHL/uNqQ==</latexit><latexit sha1_base64="ecfuW5MC7U5M/aH8TnOYDRF8Ys0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHNJDb3KsFpz6+4CZJ14BalBgdaw+jUYRSxRXCOT1Nq+58bop9SgYJLPK4PE8piyKR3zfkY1Vdz66eLWObnIlBEJI5OVRrJQf0+kVFk7U0HWqShO7KqXi/95/QTDGz8VOk6Qa7ZcFCaSYETyx8lIGM5QzjJCmRHZrYRNqKEMs3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnJenHfnY9lacoqZU/gD5/MHL/uNqQ==</latexit>

m0
<latexit sha1_base64="tRRY4GhpYWw3gUyqfZ8GzRmfFGY=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJcxOZpMhM7PLTK8QQj7BiwdFvPpF3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZxhsskYlpR9RyKTRvoEDJ26nhVEWSt6LR7cxvPXFjRaIfcZzyUNGBFrFgFJ30oHp+r1zxq/4cZJUEOalAjnqv/NXtJyxTXCOT1NpO4KcYTqhBwSSflrqZ5SllIzrgHUc1VdyGk/mpU3LmlD6JE+NKI5mrvycmVFk7VpHrVBSHdtmbif95nQzj63AidJoh12yxKM4kwYTM/iZ9YThDOXaEMiPcrYQNqaEMXTolF0Kw/PIqaV5UA78a3F9Wajd5HEU4gVM4hwCuoAZ3UIcGMBjAM7zCmye9F+/d+1i0Frx85hj+wPv8AflbjZQ=</latexit><latexit sha1_base64="tRRY4GhpYWw3gUyqfZ8GzRmfFGY=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJcxOZpMhM7PLTK8QQj7BiwdFvPpF3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZxhsskYlpR9RyKTRvoEDJ26nhVEWSt6LR7cxvPXFjRaIfcZzyUNGBFrFgFJ30oHp+r1zxq/4cZJUEOalAjnqv/NXtJyxTXCOT1NpO4KcYTqhBwSSflrqZ5SllIzrgHUc1VdyGk/mpU3LmlD6JE+NKI5mrvycmVFk7VpHrVBSHdtmbif95nQzj63AidJoh12yxKM4kwYTM/iZ9YThDOXaEMiPcrYQNqaEMXTolF0Kw/PIqaV5UA78a3F9Wajd5HEU4gVM4hwCuoAZ3UIcGMBjAM7zCmye9F+/d+1i0Frx85hj+wPv8AflbjZQ=</latexit><latexit sha1_base64="tRRY4GhpYWw3gUyqfZ8GzRmfFGY=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJcxOZpMhM7PLTK8QQj7BiwdFvPpF3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZxhsskYlpR9RyKTRvoEDJ26nhVEWSt6LR7cxvPXFjRaIfcZzyUNGBFrFgFJ30oHp+r1zxq/4cZJUEOalAjnqv/NXtJyxTXCOT1NpO4KcYTqhBwSSflrqZ5SllIzrgHUc1VdyGk/mpU3LmlD6JE+NKI5mrvycmVFk7VpHrVBSHdtmbif95nQzj63AidJoh12yxKM4kwYTM/iZ9YThDOXaEMiPcrYQNqaEMXTolF0Kw/PIqaV5UA78a3F9Wajd5HEU4gVM4hwCuoAZ3UIcGMBjAM7zCmye9F+/d+1i0Frx85hj+wPv8AflbjZQ=</latexit><latexit sha1_base64="tRRY4GhpYWw3gUyqfZ8GzRmfFGY=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJcxOZpMhM7PLTK8QQj7BiwdFvPpF3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZxhsskYlpR9RyKTRvoEDJ26nhVEWSt6LR7cxvPXFjRaIfcZzyUNGBFrFgFJ30oHp+r1zxq/4cZJUEOalAjnqv/NXtJyxTXCOT1NpO4KcYTqhBwSSflrqZ5SllIzrgHUc1VdyGk/mpU3LmlD6JE+NKI5mrvycmVFk7VpHrVBSHdtmbif95nQzj63AidJoh12yxKM4kwYTM/iZ9YThDOXaEMiPcrYQNqaEMXTolF0Kw/PIqaV5UA78a3F9Wajd5HEU4gVM4hwCuoAZ3UIcGMBjAM7zCmye9F+/d+1i0Frx85hj+wPv8AflbjZQ=</latexit> c1<latexit sha1_base64="xCHdF7HzcmuY2O2Yflp1NYn7Tz0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHOJDb3KsFpz6+4CZJ14BalBgdaw+jUYRSxRXCOT1Nq+58bop9SgYJLPK4PE8piyKR3zfkY1Vdz66eLWObnIlBEJI5OVRrJQf0+kVFk7U0HWqShO7KqXi/95/QTDGz8VOk6Qa7ZcFCaSYETyx8lIGM5QzjJCmRHZrYRNqKEMs3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnJenHfnY9lacoqZU/gD5/MHILWNnw==</latexit><latexit sha1_base64="xCHdF7HzcmuY2O2Yflp1NYn7Tz0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHOJDb3KsFpz6+4CZJ14BalBgdaw+jUYRSxRXCOT1Nq+58bop9SgYJLPK4PE8piyKR3zfkY1Vdz66eLWObnIlBEJI5OVRrJQf0+kVFk7U0HWqShO7KqXi/95/QTDGz8VOk6Qa7ZcFCaSYETyx8lIGM5QzjJCmRHZrYRNqKEMs3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnJenHfnY9lacoqZU/gD5/MHILWNnw==</latexit><latexit sha1_base64="xCHdF7HzcmuY2O2Yflp1NYn7Tz0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHOJDb3KsFpz6+4CZJ14BalBgdaw+jUYRSxRXCOT1Nq+58bop9SgYJLPK4PE8piyKR3zfkY1Vdz66eLWObnIlBEJI5OVRrJQf0+kVFk7U0HWqShO7KqXi/95/QTDGz8VOk6Qa7ZcFCaSYETyx8lIGM5QzjJCmRHZrYRNqKEMs3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnJenHfnY9lacoqZU/gD5/MHILWNnw==</latexit><latexit sha1_base64="xCHdF7HzcmuY2O2Yflp1NYn7Tz0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHOJDb3KsFpz6+4CZJ14BalBgdaw+jUYRSxRXCOT1Nq+58bop9SgYJLPK4PE8piyKR3zfkY1Vdz66eLWObnIlBEJI5OVRrJQf0+kVFk7U0HWqShO7KqXi/95/QTDGz8VOk6Qa7ZcFCaSYETyx8lIGM5QzjJCmRHZrYRNqKEMs3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnJenHfnY9lacoqZU/gD5/MHILWNnw==</latexit>

c2<latexit sha1_base64="tH/lnfdmPbXeWx2i9xfZDS+3iMU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ1qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH+0njYw=</latexit><latexit sha1_base64="tH/lnfdmPbXeWx2i9xfZDS+3iMU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ1qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH+0njYw=</latexit><latexit sha1_base64="tH/lnfdmPbXeWx2i9xfZDS+3iMU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ1qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH+0njYw=</latexit><latexit sha1_base64="tH/lnfdmPbXeWx2i9xfZDS+3iMU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ1qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH+0njYw=</latexit>

c3
<latexit sha1_base64="z+eTTvCMDCz8piPM6gBxcLrfdTs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPqX/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP+6rjY0=</latexit><latexit sha1_base64="z+eTTvCMDCz8piPM6gBxcLrfdTs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPqX/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP+6rjY0=</latexit><latexit sha1_base64="z+eTTvCMDCz8piPM6gBxcLrfdTs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPqX/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP+6rjY0=</latexit><latexit sha1_base64="z+eTTvCMDCz8piPM6gBxcLrfdTs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPqX/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP+6rjY0=</latexit>

c4<latexit sha1_base64="ypzjBHHz1k2rmAf3Jp3DJGBI4uE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ1qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH/AvjY4=</latexit><latexit sha1_base64="ypzjBHHz1k2rmAf3Jp3DJGBI4uE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ1qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH/AvjY4=</latexit><latexit sha1_base64="ypzjBHHz1k2rmAf3Jp3DJGBI4uE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ1qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH/AvjY4=</latexit><latexit sha1_base64="ypzjBHHz1k2rmAf3Jp3DJGBI4uE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ1qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH/AvjY4=</latexit>

c5
<latexit sha1_base64="LxO/yXw7L0hYzFEtg5wEptC0xMA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPq1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/GzjY8=</latexit><latexit sha1_base64="LxO/yXw7L0hYzFEtg5wEptC0xMA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPq1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/GzjY8=</latexit><latexit sha1_base64="LxO/yXw7L0hYzFEtg5wEptC0xMA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPq1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/GzjY8=</latexit><latexit sha1_base64="LxO/yXw7L0hYzFEtg5wEptC0xMA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPq1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/GzjY8=</latexit>

c0
<latexit sha1_base64="iZoACAjBTntNhppTAMeRnwy3muY=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpgfW9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AeofjYo=</latexit><latexit sha1_base64="iZoACAjBTntNhppTAMeRnwy3muY=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpgfW9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AeofjYo=</latexit><latexit sha1_base64="iZoACAjBTntNhppTAMeRnwy3muY=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpgfW9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AeofjYo=</latexit><latexit sha1_base64="iZoACAjBTntNhppTAMeRnwy3muY=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpgfW9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AeofjYo=</latexit>

i1
<latexit sha1_base64="b7BubAM6qP1Knl+FWTT7to8Obdc=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpQfT9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AfTHjZE=</latexit><latexit sha1_base64="b7BubAM6qP1Knl+FWTT7to8Obdc=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpQfT9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AfTHjZE=</latexit><latexit sha1_base64="b7BubAM6qP1Knl+FWTT7to8Obdc=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpQfT9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AfTHjZE=</latexit><latexit sha1_base64="b7BubAM6qP1Knl+FWTT7to8Obdc=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpQfT9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AfTHjZE=</latexit>

i2
<latexit sha1_base64="5G41/ktPlmNFVbqyiT4lhU+U6ps=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ9qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH/ZLjZI=</latexit><latexit sha1_base64="5G41/ktPlmNFVbqyiT4lhU+U6ps=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ9qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH/ZLjZI=</latexit><latexit sha1_base64="5G41/ktPlmNFVbqyiT4lhU+U6ps=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ9qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH/ZLjZI=</latexit><latexit sha1_base64="5G41/ktPlmNFVbqyiT4lhU+U6ps=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ9qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH/ZLjZI=</latexit>

i3
<latexit sha1_base64="EgIclSzl+oLqR9SCSXaNb265wyg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPuX/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/fPjZM=</latexit><latexit sha1_base64="EgIclSzl+oLqR9SCSXaNb265wyg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPuX/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/fPjZM=</latexit><latexit sha1_base64="EgIclSzl+oLqR9SCSXaNb265wyg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPuX/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/fPjZM=</latexit><latexit sha1_base64="EgIclSzl+oLqR9SCSXaNb265wyg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPuX/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/fPjZM=</latexit>

i4
<latexit sha1_base64="b1NHmi14boAPXTbh/cg4QI/LBAM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ9qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH/lTjZQ=</latexit><latexit sha1_base64="b1NHmi14boAPXTbh/cg4QI/LBAM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ9qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH/lTjZQ=</latexit><latexit sha1_base64="b1NHmi14boAPXTbh/cg4QI/LBAM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ9qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH/lTjZQ=</latexit><latexit sha1_base64="b1NHmi14boAPXTbh/cg4QI/LBAM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ9qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH/lTjZQ=</latexit>

i5
<latexit sha1_base64="RH9xNRs8XNIdZ0YNb0YYmnjIw2w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPu1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/rXjZU=</latexit><latexit sha1_base64="RH9xNRs8XNIdZ0YNb0YYmnjIw2w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPu1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/rXjZU=</latexit><latexit sha1_base64="RH9xNRs8XNIdZ0YNb0YYmnjIw2w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPu1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/rXjZU=</latexit><latexit sha1_base64="RH9xNRs8XNIdZ0YNb0YYmnjIw2w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPu1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/rXjZU=</latexit>

i0
<latexit sha1_base64="frwMZLG9Em2o39t04c4M0O3fnWw=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2k3bp7ibsboQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEAturOt+O6WNza3tnfJuZW//4PCoenzSMVGiGbZZJCLdC6hBwRW2LbcCe7FGKgOB3WB6l/vdJ9SGR+rRzmL0JR0rHnJGbS7xoVsZVmtu3V2ArBOvIDUo0BpWvwajiCUSlWWCGtP33Nj6KdWWM4HzyiAxGFM2pWPsZ1RRicZPF7fOyUWmjEgY6ayUJQv190RKpTEzGWSdktqJWfVy8T+vn9jwxk+5ihOLii0XhYkgNiL542TENTIrZhmhTPPsVsImVFNms3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnRenHfnY9lacoqZU/gD5/MHKFqNpA==</latexit><latexit sha1_base64="frwMZLG9Em2o39t04c4M0O3fnWw=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2k3bp7ibsboQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEAturOt+O6WNza3tnfJuZW//4PCoenzSMVGiGbZZJCLdC6hBwRW2LbcCe7FGKgOB3WB6l/vdJ9SGR+rRzmL0JR0rHnJGbS7xoVsZVmtu3V2ArBOvIDUo0BpWvwajiCUSlWWCGtP33Nj6KdWWM4HzyiAxGFM2pWPsZ1RRicZPF7fOyUWmjEgY6ayUJQv190RKpTEzGWSdktqJWfVy8T+vn9jwxk+5ihOLii0XhYkgNiL542TENTIrZhmhTPPsVsImVFNms3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnRenHfnY9lacoqZU/gD5/MHKFqNpA==</latexit><latexit sha1_base64="frwMZLG9Em2o39t04c4M0O3fnWw=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2k3bp7ibsboQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEAturOt+O6WNza3tnfJuZW//4PCoenzSMVGiGbZZJCLdC6hBwRW2LbcCe7FGKgOB3WB6l/vdJ9SGR+rRzmL0JR0rHnJGbS7xoVsZVmtu3V2ArBOvIDUo0BpWvwajiCUSlWWCGtP33Nj6KdWWM4HzyiAxGFM2pWPsZ1RRicZPF7fOyUWmjEgY6ayUJQv190RKpTEzGWSdktqJWfVy8T+vn9jwxk+5ihOLii0XhYkgNiL542TENTIrZhmhTPPsVsImVFNms3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnRenHfnY9lacoqZU/gD5/MHKFqNpA==</latexit><latexit sha1_base64="frwMZLG9Em2o39t04c4M0O3fnWw=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2k3bp7ibsboQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEAturOt+O6WNza3tnfJuZW//4PCoenzSMVGiGbZZJCLdC6hBwRW2LbcCe7FGKgOB3WB6l/vdJ9SGR+rRzmL0JR0rHnJGbS7xoVsZVmtu3V2ArBOvIDUo0BpWvwajiCUSlWWCGtP33Nj6KdWWM4HzyiAxGFM2pWPsZ1RRicZPF7fOyUWmjEgY6ayUJQv190RKpTEzGWSdktqJWfVy8T+vn9jwxk+5ihOLii0XhYkgNiL542TENTIrZhmhTPPsVsImVFNms3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnRenHfnY9lacoqZU/gD5/MHKFqNpA==</latexit>

m2<latexit sha1_base64="z+1j/6iuRAmmyWJz/F4TPtFlJ98=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHNJDRuVYbXm1t0FyDrxClKDAq1h9WswiliiuEYmqbV9z43RT6lBwSSfVwaJ5TFlUzrm/Yxqqrj108Wtc3KRKSMSRiYrjWSh/p5IqbJ2poKsU1Gc2FUvF//z+gmGN34qdJwg12y5KEwkwYjkj5ORMJyhnGWEMiOyWwmbUEMZZvHkIXirL6+TTqPuuXXv4arWvC3iKMMZnMMleHANTbiHFrSBwQSe4RXeHOW8OO/Ox7K15BQzp/AHzucPMYCNqg==</latexit><latexit sha1_base64="z+1j/6iuRAmmyWJz/F4TPtFlJ98=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHNJDRuVYbXm1t0FyDrxClKDAq1h9WswiliiuEYmqbV9z43RT6lBwSSfVwaJ5TFlUzrm/Yxqqrj108Wtc3KRKSMSRiYrjWSh/p5IqbJ2poKsU1Gc2FUvF//z+gmGN34qdJwg12y5KEwkwYjkj5ORMJyhnGWEMiOyWwmbUEMZZvHkIXirL6+TTqPuuXXv4arWvC3iKMMZnMMleHANTbiHFrSBwQSe4RXeHOW8OO/Ox7K15BQzp/AHzucPMYCNqg==</latexit><latexit sha1_base64="z+1j/6iuRAmmyWJz/F4TPtFlJ98=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHNJDRuVYbXm1t0FyDrxClKDAq1h9WswiliiuEYmqbV9z43RT6lBwSSfVwaJ5TFlUzrm/Yxqqrj108Wtc3KRKSMSRiYrjWSh/p5IqbJ2poKsU1Gc2FUvF//z+gmGN34qdJwg12y5KEwkwYjkj5ORMJyhnGWEMiOyWwmbUEMZZvHkIXirL6+TTqPuuXXv4arWvC3iKMMZnMMleHANTbiHFrSBwQSe4RXeHOW8OO/Ox7K15BQzp/AHzucPMYCNqg==</latexit><latexit sha1_base64="z+1j/6iuRAmmyWJz/F4TPtFlJ98=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHNJDRuVYbXm1t0FyDrxClKDAq1h9WswiliiuEYmqbV9z43RT6lBwSSfVwaJ5TFlUzrm/Yxqqrj108Wtc3KRKSMSRiYrjWSh/p5IqbJ2poKsU1Gc2FUvF//z+gmGN34qdJwg12y5KEwkwYjkj5ORMJyhnGWEMiOyWwmbUEMZZvHkIXirL6+TTqPuuXXv4arWvC3iKMMZnMMleHANTbiHFrSBwQSe4RXeHOW8OO/Ox7K15BQzp/AHzucPMYCNqg==</latexit>

m0
<latexit sha1_base64="tRRY4GhpYWw3gUyqfZ8GzRmfFGY=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJcxOZpMhM7PLTK8QQj7BiwdFvPpF3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZxhsskYlpR9RyKTRvoEDJ26nhVEWSt6LR7cxvPXFjRaIfcZzyUNGBFrFgFJ30oHp+r1zxq/4cZJUEOalAjnqv/NXtJyxTXCOT1NpO4KcYTqhBwSSflrqZ5SllIzrgHUc1VdyGk/mpU3LmlD6JE+NKI5mrvycmVFk7VpHrVBSHdtmbif95nQzj63AidJoh12yxKM4kwYTM/iZ9YThDOXaEMiPcrYQNqaEMXTolF0Kw/PIqaV5UA78a3F9Wajd5HEU4gVM4hwCuoAZ3UIcGMBjAM7zCmye9F+/d+1i0Frx85hj+wPv8AflbjZQ=</latexit><latexit sha1_base64="tRRY4GhpYWw3gUyqfZ8GzRmfFGY=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJcxOZpMhM7PLTK8QQj7BiwdFvPpF3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZxhsskYlpR9RyKTRvoEDJ26nhVEWSt6LR7cxvPXFjRaIfcZzyUNGBFrFgFJ30oHp+r1zxq/4cZJUEOalAjnqv/NXtJyxTXCOT1NpO4KcYTqhBwSSflrqZ5SllIzrgHUc1VdyGk/mpU3LmlD6JE+NKI5mrvycmVFk7VpHrVBSHdtmbif95nQzj63AidJoh12yxKM4kwYTM/iZ9YThDOXaEMiPcrYQNqaEMXTolF0Kw/PIqaV5UA78a3F9Wajd5HEU4gVM4hwCuoAZ3UIcGMBjAM7zCmye9F+/d+1i0Frx85hj+wPv8AflbjZQ=</latexit><latexit sha1_base64="tRRY4GhpYWw3gUyqfZ8GzRmfFGY=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJcxOZpMhM7PLTK8QQj7BiwdFvPpF3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZxhsskYlpR9RyKTRvoEDJ26nhVEWSt6LR7cxvPXFjRaIfcZzyUNGBFrFgFJ30oHp+r1zxq/4cZJUEOalAjnqv/NXtJyxTXCOT1NpO4KcYTqhBwSSflrqZ5SllIzrgHUc1VdyGk/mpU3LmlD6JE+NKI5mrvycmVFk7VpHrVBSHdtmbif95nQzj63AidJoh12yxKM4kwYTM/iZ9YThDOXaEMiPcrYQNqaEMXTolF0Kw/PIqaV5UA78a3F9Wajd5HEU4gVM4hwCuoAZ3UIcGMBjAM7zCmye9F+/d+1i0Frx85hj+wPv8AflbjZQ=</latexit><latexit sha1_base64="tRRY4GhpYWw3gUyqfZ8GzRmfFGY=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJcxOZpMhM7PLTK8QQj7BiwdFvPpF3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZxhsskYlpR9RyKTRvoEDJ26nhVEWSt6LR7cxvPXFjRaIfcZzyUNGBFrFgFJ30oHp+r1zxq/4cZJUEOalAjnqv/NXtJyxTXCOT1NpO4KcYTqhBwSSflrqZ5SllIzrgHUc1VdyGk/mpU3LmlD6JE+NKI5mrvycmVFk7VpHrVBSHdtmbif95nQzj63AidJoh12yxKM4kwYTM/iZ9YThDOXaEMiPcrYQNqaEMXTolF0Kw/PIqaV5UA78a3F9Wajd5HEU4gVM4hwCuoAZ3UIcGMBjAM7zCmye9F+/d+1i0Frx85hj+wPv8AflbjZQ=</latexit> c1<latexit sha1_base64="xCHdF7HzcmuY2O2Yflp1NYn7Tz0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHOJDb3KsFpz6+4CZJ14BalBgdaw+jUYRSxRXCOT1Nq+58bop9SgYJLPK4PE8piyKR3zfkY1Vdz66eLWObnIlBEJI5OVRrJQf0+kVFk7U0HWqShO7KqXi/95/QTDGz8VOk6Qa7ZcFCaSYETyx8lIGM5QzjJCmRHZrYRNqKEMs3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnJenHfnY9lacoqZU/gD5/MHILWNnw==</latexit><latexit sha1_base64="xCHdF7HzcmuY2O2Yflp1NYn7Tz0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHOJDb3KsFpz6+4CZJ14BalBgdaw+jUYRSxRXCOT1Nq+58bop9SgYJLPK4PE8piyKR3zfkY1Vdz66eLWObnIlBEJI5OVRrJQf0+kVFk7U0HWqShO7KqXi/95/QTDGz8VOk6Qa7ZcFCaSYETyx8lIGM5QzjJCmRHZrYRNqKEMs3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnJenHfnY9lacoqZU/gD5/MHILWNnw==</latexit><latexit sha1_base64="xCHdF7HzcmuY2O2Yflp1NYn7Tz0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHOJDb3KsFpz6+4CZJ14BalBgdaw+jUYRSxRXCOT1Nq+58bop9SgYJLPK4PE8piyKR3zfkY1Vdz66eLWObnIlBEJI5OVRrJQf0+kVFk7U0HWqShO7KqXi/95/QTDGz8VOk6Qa7ZcFCaSYETyx8lIGM5QzjJCmRHZrYRNqKEMs3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnJenHfnY9lacoqZU/gD5/MHILWNnw==</latexit><latexit sha1_base64="xCHdF7HzcmuY2O2Yflp1NYn7Tz0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHOJDb3KsFpz6+4CZJ14BalBgdaw+jUYRSxRXCOT1Nq+58bop9SgYJLPK4PE8piyKR3zfkY1Vdz66eLWObnIlBEJI5OVRrJQf0+kVFk7U0HWqShO7KqXi/95/QTDGz8VOk6Qa7ZcFCaSYETyx8lIGM5QzjJCmRHZrYRNqKEMs3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnJenHfnY9lacoqZU/gD5/MHILWNnw==</latexit>

c2<latexit sha1_base64="tH/lnfdmPbXeWx2i9xfZDS+3iMU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ1qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH+0njYw=</latexit><latexit sha1_base64="tH/lnfdmPbXeWx2i9xfZDS+3iMU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ1qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH+0njYw=</latexit><latexit sha1_base64="tH/lnfdmPbXeWx2i9xfZDS+3iMU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ1qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH+0njYw=</latexit><latexit sha1_base64="tH/lnfdmPbXeWx2i9xfZDS+3iMU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ1qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH+0njYw=</latexit>

c3
<latexit sha1_base64="z+eTTvCMDCz8piPM6gBxcLrfdTs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPqX/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP+6rjY0=</latexit><latexit sha1_base64="z+eTTvCMDCz8piPM6gBxcLrfdTs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPqX/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP+6rjY0=</latexit><latexit sha1_base64="z+eTTvCMDCz8piPM6gBxcLrfdTs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPqX/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP+6rjY0=</latexit><latexit sha1_base64="z+eTTvCMDCz8piPM6gBxcLrfdTs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPqX/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP+6rjY0=</latexit>

c4<latexit sha1_base64="ypzjBHHz1k2rmAf3Jp3DJGBI4uE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ1qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH/AvjY4=</latexit><latexit sha1_base64="ypzjBHHz1k2rmAf3Jp3DJGBI4uE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ1qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH/AvjY4=</latexit><latexit sha1_base64="ypzjBHHz1k2rmAf3Jp3DJGBI4uE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ1qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH/AvjY4=</latexit><latexit sha1_base64="ypzjBHHz1k2rmAf3Jp3DJGBI4uE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpgQ1qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeO1nXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPH/AvjY4=</latexit>

c5
<latexit sha1_base64="LxO/yXw7L0hYzFEtg5wEptC0xMA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPq1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/GzjY8=</latexit><latexit sha1_base64="LxO/yXw7L0hYzFEtg5wEptC0xMA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPq1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/GzjY8=</latexit><latexit sha1_base64="LxO/yXw7L0hYzFEtg5wEptC0xMA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPq1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/GzjY8=</latexit><latexit sha1_base64="LxO/yXw7L0hYzFEtg5wEptC0xMA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0wPq1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/GzjY8=</latexit>

c0
<latexit sha1_base64="iZoACAjBTntNhppTAMeRnwy3muY=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpgfW9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AeofjYo=</latexit><latexit sha1_base64="iZoACAjBTntNhppTAMeRnwy3muY=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpgfW9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AeofjYo=</latexit><latexit sha1_base64="iZoACAjBTntNhppTAMeRnwy3muY=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpgfW9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AeofjYo=</latexit><latexit sha1_base64="iZoACAjBTntNhppTAMeRnwy3muY=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpgfW9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AeofjYo=</latexit>

m1<latexit sha1_base64="ecfuW5MC7U5M/aH8TnOYDRF8Ys0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHNJDb3KsFpz6+4CZJ14BalBgdaw+jUYRSxRXCOT1Nq+58bop9SgYJLPK4PE8piyKR3zfkY1Vdz66eLWObnIlBEJI5OVRrJQf0+kVFk7U0HWqShO7KqXi/95/QTDGz8VOk6Qa7ZcFCaSYETyx8lIGM5QzjJCmRHZrYRNqKEMs3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnJenHfnY9lacoqZU/gD5/MHL/uNqQ==</latexit><latexit sha1_base64="ecfuW5MC7U5M/aH8TnOYDRF8Ys0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHNJDb3KsFpz6+4CZJ14BalBgdaw+jUYRSxRXCOT1Nq+58bop9SgYJLPK4PE8piyKR3zfkY1Vdz66eLWObnIlBEJI5OVRrJQf0+kVFk7U0HWqShO7KqXi/95/QTDGz8VOk6Qa7ZcFCaSYETyx8lIGM5QzjJCmRHZrYRNqKEMs3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnJenHfnY9lacoqZU/gD5/MHL/uNqQ==</latexit><latexit sha1_base64="ecfuW5MC7U5M/aH8TnOYDRF8Ys0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHNJDb3KsFpz6+4CZJ14BalBgdaw+jUYRSxRXCOT1Nq+58bop9SgYJLPK4PE8piyKR3zfkY1Vdz66eLWObnIlBEJI5OVRrJQf0+kVFk7U0HWqShO7KqXi/95/QTDGz8VOk6Qa7ZcFCaSYETyx8lIGM5QzjJCmRHZrYRNqKEMs3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnJenHfnY9lacoqZU/gD5/MHL/uNqQ==</latexit><latexit sha1_base64="ecfuW5MC7U5M/aH8TnOYDRF8Ys0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHNJDb3KsFpz6+4CZJ14BalBgdaw+jUYRSxRXCOT1Nq+58bop9SgYJLPK4PE8piyKR3zfkY1Vdz66eLWObnIlBEJI5OVRrJQf0+kVFk7U0HWqShO7KqXi/95/QTDGz8VOk6Qa7ZcFCaSYETyx8lIGM5QzjJCmRHZrYRNqKEMs3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnJenHfnY9lacoqZU/gD5/MHL/uNqQ==</latexit> . .
.

<latexit sha1_base64="4fajA5Sub0emPp2TPmVj1aHk3ls=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3ZehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4AvB+POA==</latexit><latexit sha1_base64="4fajA5Sub0emPp2TPmVj1aHk3ls=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3ZehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4AvB+POA==</latexit><latexit sha1_base64="4fajA5Sub0emPp2TPmVj1aHk3ls=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3ZehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4AvB+POA==</latexit><latexit sha1_base64="4fajA5Sub0emPp2TPmVj1aHk3ls=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3ZehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4AvB+POA==</latexit>

Surrogate 
Model

. .
.

<latexit sha1_base64="4fajA5Sub0emPp2TPmVj1aHk3ls=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3ZehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4AvB+POA==</latexit><latexit sha1_base64="4fajA5Sub0emPp2TPmVj1aHk3ls=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3ZehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4AvB+POA==</latexit><latexit sha1_base64="4fajA5Sub0emPp2TPmVj1aHk3ls=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3ZehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4AvB+POA==</latexit><latexit sha1_base64="4fajA5Sub0emPp2TPmVj1aHk3ls=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3ZehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4AvB+POA==</latexit>
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in Design Space
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optimal Design 

Layouts

The Proposed DSE 
Framework 

Pareto Frontiers in 
Multi-obj Spaces

The adder design space exploration.

2
H. Geng, Y. Ma, Q. Xu, J. Miao, S. Roy and B. Yu, "High-Speed Adder Design Space Exploration via Graph Neural Processes," TCAD’21.

Learning Better Features for Prefix Adder Structure [TCAD’21]2
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n0
<latexit sha1_base64="Dg1tqUOQd3En3l4l/89ISm7Yh6M=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHNJD93KsFpz6+4CZJ14BalBgdaw+jUYRSxRXCOT1Nq+58bop9SgYJLPK4PE8piyKR3zfkY1Vdz66eLWObnIlBEJI5OVRrJQf0+kVFk7U0HWqShO7KqXi/95/QTDGz8VOk6Qa7ZcFCaSYETyx8lIGM5QzjJCmRHZrYRNqKEMs3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnJenHfnY9lacoqZU/gD5/MHL/2NqQ==</latexit><latexit sha1_base64="Dg1tqUOQd3En3l4l/89ISm7Yh6M=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHNJD93KsFpz6+4CZJ14BalBgdaw+jUYRSxRXCOT1Nq+58bop9SgYJLPK4PE8piyKR3zfkY1Vdz66eLWObnIlBEJI5OVRrJQf0+kVFk7U0HWqShO7KqXi/95/QTDGz8VOk6Qa7ZcFCaSYETyx8lIGM5QzjJCmRHZrYRNqKEMs3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnJenHfnY9lacoqZU/gD5/MHL/2NqQ==</latexit><latexit sha1_base64="Dg1tqUOQd3En3l4l/89ISm7Yh6M=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHNJD93KsFpz6+4CZJ14BalBgdaw+jUYRSxRXCOT1Nq+58bop9SgYJLPK4PE8piyKR3zfkY1Vdz66eLWObnIlBEJI5OVRrJQf0+kVFk7U0HWqShO7KqXi/95/QTDGz8VOk6Qa7ZcFCaSYETyx8lIGM5QzjJCmRHZrYRNqKEMs3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnJenHfnY9lacoqZU/gD5/MHL/2NqQ==</latexit><latexit sha1_base64="Dg1tqUOQd3En3l4l/89ISm7Yh6M=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHNJD93KsFpz6+4CZJ14BalBgdaw+jUYRSxRXCOT1Nq+58bop9SgYJLPK4PE8piyKR3zfkY1Vdz66eLWObnIlBEJI5OVRrJQf0+kVFk7U0HWqShO7KqXi/95/QTDGz8VOk6Qa7ZcFCaSYETyx8lIGM5QzjJCmRHZrYRNqKEMs3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnJenHfnY9lacoqZU/gD5/MHL/2NqQ==</latexit>

n1
<latexit sha1_base64="TbOVm4a1bj7EWv2q2BG16ZUEIEA=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9yL7fd6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AfxljZY=</latexit><latexit sha1_base64="TbOVm4a1bj7EWv2q2BG16ZUEIEA=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9yL7fd6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AfxljZY=</latexit><latexit sha1_base64="TbOVm4a1bj7EWv2q2BG16ZUEIEA=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9yL7fd6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AfxljZY=</latexit><latexit sha1_base64="TbOVm4a1bj7EWv2q2BG16ZUEIEA=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9yL7fd6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AfxljZY=</latexit>

n2
<latexit sha1_base64="bjIC+35MlRj3rmKoxI1XWIuyzrA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD2pQG5QrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4bWfCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH/3pjZc=</latexit><latexit sha1_base64="bjIC+35MlRj3rmKoxI1XWIuyzrA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD2pQG5QrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4bWfCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH/3pjZc=</latexit><latexit sha1_base64="bjIC+35MlRj3rmKoxI1XWIuyzrA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD2pQG5QrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4bWfCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH/3pjZc=</latexit><latexit sha1_base64="bjIC+35MlRj3rmKoxI1XWIuyzrA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD2pQG5QrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4bWfCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH/3pjZc=</latexit>

n7
<latexit sha1_base64="fi+jSTzgTsH9d0sUlIgPCKA2kPw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSrwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20r+qeW/cermvN2yKOMpzBOVyCBw1owj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/KFI6o</latexit><latexit sha1_base64="fi+jSTzgTsH9d0sUlIgPCKA2kPw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSrwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20r+qeW/cermvN2yKOMpzBOVyCBw1owj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/KFI6o</latexit><latexit sha1_base64="fi+jSTzgTsH9d0sUlIgPCKA2kPw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSrwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20r+qeW/cermvN2yKOMpzBOVyCBw1owj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/KFI6o</latexit><latexit sha1_base64="fi+jSTzgTsH9d0sUlIgPCKA2kPw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSrwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20r+qeW/cermvN2yKOMpzBOVyCBw1owj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/KFI6o</latexit>

1<latexit sha1_base64="XwzxA8KpsGR5XzMzJ50WdeFwOCs=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwSd9t+rVvDnIKvELUoUCjb771RskLIu5QiapMV3fSzHIqUbBJJ9WepnhKWVjOuRdSxWNuQny+aVTcmaVAYkSbUshmau/J3IaGzOJQ9sZUxyZZW8m/ud1M4yug1yoNEOu2GJRlEmCCZm9TQZCc4ZyYgllWthbCRtRTRnacCo2BH/55VXSuqj5Xs2/v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gD5/MH0DKM3w==</latexit><latexit sha1_base64="XwzxA8KpsGR5XzMzJ50WdeFwOCs=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwSd9t+rVvDnIKvELUoUCjb771RskLIu5QiapMV3fSzHIqUbBJJ9WepnhKWVjOuRdSxWNuQny+aVTcmaVAYkSbUshmau/J3IaGzOJQ9sZUxyZZW8m/ud1M4yug1yoNEOu2GJRlEmCCZm9TQZCc4ZyYgllWthbCRtRTRnacCo2BH/55VXSuqj5Xs2/v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gD5/MH0DKM3w==</latexit><latexit sha1_base64="XwzxA8KpsGR5XzMzJ50WdeFwOCs=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwSd9t+rVvDnIKvELUoUCjb771RskLIu5QiapMV3fSzHIqUbBJJ9WepnhKWVjOuRdSxWNuQny+aVTcmaVAYkSbUshmau/J3IaGzOJQ9sZUxyZZW8m/ud1M4yug1yoNEOu2GJRlEmCCZm9TQZCc4ZyYgllWthbCRtRTRnacCo2BH/55VXSuqj5Xs2/v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gD5/MH0DKM3w==</latexit><latexit sha1_base64="XwzxA8KpsGR5XzMzJ50WdeFwOCs=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwSd9t+rVvDnIKvELUoUCjb771RskLIu5QiapMV3fSzHIqUbBJJ9WepnhKWVjOuRdSxWNuQny+aVTcmaVAYkSbUshmau/J3IaGzOJQ9sZUxyZZW8m/ud1M4yug1yoNEOu2GJRlEmCCZm9TQZCc4ZyYgllWthbCRtRTRnacCo2BH/55VXSuqj5Xs2/v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gD5/MH0DKM3w==</latexit> 0
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1<latexit sha1_base64="XwzxA8KpsGR5XzMzJ50WdeFwOCs=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwSd9t+rVvDnIKvELUoUCjb771RskLIu5QiapMV3fSzHIqUbBJJ9WepnhKWVjOuRdSxWNuQny+aVTcmaVAYkSbUshmau/J3IaGzOJQ9sZUxyZZW8m/ud1M4yug1yoNEOu2GJRlEmCCZm9TQZCc4ZyYgllWthbCRtRTRnacCo2BH/55VXSuqj5Xs2/v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gD5/MH0DKM3w==</latexit><latexit sha1_base64="XwzxA8KpsGR5XzMzJ50WdeFwOCs=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwSd9t+rVvDnIKvELUoUCjb771RskLIu5QiapMV3fSzHIqUbBJJ9WepnhKWVjOuRdSxWNuQny+aVTcmaVAYkSbUshmau/J3IaGzOJQ9sZUxyZZW8m/ud1M4yug1yoNEOu2GJRlEmCCZm9TQZCc4ZyYgllWthbCRtRTRnacCo2BH/55VXSuqj5Xs2/v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gD5/MH0DKM3w==</latexit><latexit sha1_base64="XwzxA8KpsGR5XzMzJ50WdeFwOCs=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwSd9t+rVvDnIKvELUoUCjb771RskLIu5QiapMV3fSzHIqUbBJJ9WepnhKWVjOuRdSxWNuQny+aVTcmaVAYkSbUshmau/J3IaGzOJQ9sZUxyZZW8m/ud1M4yug1yoNEOu2GJRlEmCCZm9TQZCc4ZyYgllWthbCRtRTRnacCo2BH/55VXSuqj5Xs2/v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gD5/MH0DKM3w==</latexit><latexit sha1_base64="XwzxA8KpsGR5XzMzJ50WdeFwOCs=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwSd9t+rVvDnIKvELUoUCjb771RskLIu5QiapMV3fSzHIqUbBJJ9WepnhKWVjOuRdSxWNuQny+aVTcmaVAYkSbUshmau/J3IaGzOJQ9sZUxyZZW8m/ud1M4yug1yoNEOu2GJRlEmCCZm9TQZCc4ZyYgllWthbCRtRTRnacCo2BH/55VXSuqj5Xs2/v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gD5/MH0DKM3w==</latexit> 0
<latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit>
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<latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit>

0
<latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit>

0
<latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit>
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0
<latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit>

1<latexit sha1_base64="XwzxA8KpsGR5XzMzJ50WdeFwOCs=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwSd9t+rVvDnIKvELUoUCjb771RskLIu5QiapMV3fSzHIqUbBJJ9WepnhKWVjOuRdSxWNuQny+aVTcmaVAYkSbUshmau/J3IaGzOJQ9sZUxyZZW8m/ud1M4yug1yoNEOu2GJRlEmCCZm9TQZCc4ZyYgllWthbCRtRTRnacCo2BH/55VXSuqj5Xs2/v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gD5/MH0DKM3w==</latexit><latexit sha1_base64="XwzxA8KpsGR5XzMzJ50WdeFwOCs=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwSd9t+rVvDnIKvELUoUCjb771RskLIu5QiapMV3fSzHIqUbBJJ9WepnhKWVjOuRdSxWNuQny+aVTcmaVAYkSbUshmau/J3IaGzOJQ9sZUxyZZW8m/ud1M4yug1yoNEOu2GJRlEmCCZm9TQZCc4ZyYgllWthbCRtRTRnacCo2BH/55VXSuqj5Xs2/v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gD5/MH0DKM3w==</latexit><latexit sha1_base64="XwzxA8KpsGR5XzMzJ50WdeFwOCs=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwSd9t+rVvDnIKvELUoUCjb771RskLIu5QiapMV3fSzHIqUbBJJ9WepnhKWVjOuRdSxWNuQny+aVTcmaVAYkSbUshmau/J3IaGzOJQ9sZUxyZZW8m/ud1M4yug1yoNEOu2GJRlEmCCZm9TQZCc4ZyYgllWthbCRtRTRnacCo2BH/55VXSuqj5Xs2/v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gD5/MH0DKM3w==</latexit><latexit sha1_base64="XwzxA8KpsGR5XzMzJ50WdeFwOCs=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwSd9t+rVvDnIKvELUoUCjb771RskLIu5QiapMV3fSzHIqUbBJJ9WepnhKWVjOuRdSxWNuQny+aVTcmaVAYkSbUshmau/J3IaGzOJQ9sZUxyZZW8m/ud1M4yug1yoNEOu2GJRlEmCCZm9TQZCc4ZyYgllWthbCRtRTRnacCo2BH/55VXSuqj5Xs2/v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gD5/MH0DKM3w==</latexit> 0
<latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit>

1<latexit sha1_base64="XwzxA8KpsGR5XzMzJ50WdeFwOCs=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwSd9t+rVvDnIKvELUoUCjb771RskLIu5QiapMV3fSzHIqUbBJJ9WepnhKWVjOuRdSxWNuQny+aVTcmaVAYkSbUshmau/J3IaGzOJQ9sZUxyZZW8m/ud1M4yug1yoNEOu2GJRlEmCCZm9TQZCc4ZyYgllWthbCRtRTRnacCo2BH/55VXSuqj5Xs2/v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gD5/MH0DKM3w==</latexit><latexit sha1_base64="XwzxA8KpsGR5XzMzJ50WdeFwOCs=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwSd9t+rVvDnIKvELUoUCjb771RskLIu5QiapMV3fSzHIqUbBJJ9WepnhKWVjOuRdSxWNuQny+aVTcmaVAYkSbUshmau/J3IaGzOJQ9sZUxyZZW8m/ud1M4yug1yoNEOu2GJRlEmCCZm9TQZCc4ZyYgllWthbCRtRTRnacCo2BH/55VXSuqj5Xs2/v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gD5/MH0DKM3w==</latexit><latexit sha1_base64="XwzxA8KpsGR5XzMzJ50WdeFwOCs=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwSd9t+rVvDnIKvELUoUCjb771RskLIu5QiapMV3fSzHIqUbBJJ9WepnhKWVjOuRdSxWNuQny+aVTcmaVAYkSbUshmau/J3IaGzOJQ9sZUxyZZW8m/ud1M4yug1yoNEOu2GJRlEmCCZm9TQZCc4ZyYgllWthbCRtRTRnacCo2BH/55VXSuqj5Xs2/v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gD5/MH0DKM3w==</latexit><latexit sha1_base64="XwzxA8KpsGR5XzMzJ50WdeFwOCs=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwSd9t+rVvDnIKvELUoUCjb771RskLIu5QiapMV3fSzHIqUbBJJ9WepnhKWVjOuRdSxWNuQny+aVTcmaVAYkSbUshmau/J3IaGzOJQ9sZUxyZZW8m/ud1M4yug1yoNEOu2GJRlEmCCZm9TQZCc4ZyYgllWthbCRtRTRnacCo2BH/55VXSuqj5Xs2/v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gD5/MH0DKM3w==</latexit>1<latexit sha1_base64="XwzxA8KpsGR5XzMzJ50WdeFwOCs=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwSd9t+rVvDnIKvELUoUCjb771RskLIu5QiapMV3fSzHIqUbBJJ9WepnhKWVjOuRdSxWNuQny+aVTcmaVAYkSbUshmau/J3IaGzOJQ9sZUxyZZW8m/ud1M4yug1yoNEOu2GJRlEmCCZm9TQZCc4ZyYgllWthbCRtRTRnacCo2BH/55VXSuqj5Xs2/v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gD5/MH0DKM3w==</latexit><latexit sha1_base64="XwzxA8KpsGR5XzMzJ50WdeFwOCs=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwSd9t+rVvDnIKvELUoUCjb771RskLIu5QiapMV3fSzHIqUbBJJ9WepnhKWVjOuRdSxWNuQny+aVTcmaVAYkSbUshmau/J3IaGzOJQ9sZUxyZZW8m/ud1M4yug1yoNEOu2GJRlEmCCZm9TQZCc4ZyYgllWthbCRtRTRnacCo2BH/55VXSuqj5Xs2/v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gD5/MH0DKM3w==</latexit><latexit sha1_base64="XwzxA8KpsGR5XzMzJ50WdeFwOCs=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwSd9t+rVvDnIKvELUoUCjb771RskLIu5QiapMV3fSzHIqUbBJJ9WepnhKWVjOuRdSxWNuQny+aVTcmaVAYkSbUshmau/J3IaGzOJQ9sZUxyZZW8m/ud1M4yug1yoNEOu2GJRlEmCCZm9TQZCc4ZyYgllWthbCRtRTRnacCo2BH/55VXSuqj5Xs2/v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gD5/MH0DKM3w==</latexit><latexit sha1_base64="XwzxA8KpsGR5XzMzJ50WdeFwOCs=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwSd9t+rVvDnIKvELUoUCjb771RskLIu5QiapMV3fSzHIqUbBJJ9WepnhKWVjOuRdSxWNuQny+aVTcmaVAYkSbUshmau/J3IaGzOJQ9sZUxyZZW8m/ud1M4yug1yoNEOu2GJRlEmCCZm9TQZCc4ZyYgllWthbCRtRTRnacCo2BH/55VXSuqj5Xs2/v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gD5/MH0DKM3w==</latexit>

0
BBBBBBBB@

1010.10.4
1010.10.4
1020.10.4

.........

3200.10.4

1
CCCCCCCCA

<latexit sha1_base64="V+U7t3TuQQgxRH95Ie02IB6ltqs="></latexit> <latexit sha1_base64="V+U7t3TuQQgxRH95Ie02IB6ltqs="></latexit> <latexit sha1_base64="V+U7t3TuQQgxRH95Ie02IB6ltqs="></latexit> <latexit sha1_base64="V+U7t3TuQQgxRH95Ie02IB6ltqs="></latexit>

0
BBBBBBBB@

1 0 1 0.1 0.4
1 0 1 0.1 0.4
1 0 2 0.1 0.4

. . . . . . . . .

3 2 0 0.1 0.4

1
CCCCCCCCA

<latexit sha1_base64="V+U7t3TuQQgxRH95Ie02IB6ltqs="></latexit><latexit sha1_base64="V+U7t3TuQQgxRH95Ie02IB6ltqs="></latexit><latexit sha1_base64="V+U7t3TuQQgxRH95Ie02IB6ltqs="></latexit><latexit sha1_base64="V+U7t3TuQQgxRH95Ie02IB6ltqs="></latexit>

GCN Layer

GCN Layer 
Graph

Encoder

n1
<latexit sha1_base64="TbOVm4a1bj7EWv2q2BG16ZUEIEA=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9yL7fd6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AfxljZY=</latexit><latexit sha1_base64="TbOVm4a1bj7EWv2q2BG16ZUEIEA=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9yL7fd6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AfxljZY=</latexit><latexit sha1_base64="TbOVm4a1bj7EWv2q2BG16ZUEIEA=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9yL7fd6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AfxljZY=</latexit><latexit sha1_base64="TbOVm4a1bj7EWv2q2BG16ZUEIEA=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9yL7fd6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AfxljZY=</latexit>

n2
<latexit sha1_base64="bjIC+35MlRj3rmKoxI1XWIuyzrA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD2pQG5QrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4bWfCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH/3pjZc=</latexit><latexit sha1_base64="bjIC+35MlRj3rmKoxI1XWIuyzrA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD2pQG5QrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4bWfCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH/3pjZc=</latexit><latexit sha1_base64="bjIC+35MlRj3rmKoxI1XWIuyzrA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD2pQG5QrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4bWfCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH/3pjZc=</latexit><latexit sha1_base64="bjIC+35MlRj3rmKoxI1XWIuyzrA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD2pQG5QrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4bWfCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH/3pjZc=</latexit>

n3
<latexit sha1_base64="yXoDxELpx3VhIJk9qVncqGfvwS0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0IPuX/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/9tjZg=</latexit><latexit sha1_base64="yXoDxELpx3VhIJk9qVncqGfvwS0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0IPuX/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/9tjZg=</latexit><latexit sha1_base64="yXoDxELpx3VhIJk9qVncqGfvwS0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0IPuX/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/9tjZg=</latexit><latexit sha1_base64="yXoDxELpx3VhIJk9qVncqGfvwS0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0IPuX/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP/9tjZg=</latexit>

n0
<latexit sha1_base64="Dg1tqUOQd3En3l4l/89ISm7Yh6M=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHNJD93KsFpz6+4CZJ14BalBgdaw+jUYRSxRXCOT1Nq+58bop9SgYJLPK4PE8piyKR3zfkY1Vdz66eLWObnIlBEJI5OVRrJQf0+kVFk7U0HWqShO7KqXi/95/QTDGz8VOk6Qa7ZcFCaSYETyx8lIGM5QzjJCmRHZrYRNqKEMs3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnJenHfnY9lacoqZU/gD5/MHL/2NqQ==</latexit><latexit sha1_base64="Dg1tqUOQd3En3l4l/89ISm7Yh6M=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHNJD93KsFpz6+4CZJ14BalBgdaw+jUYRSxRXCOT1Nq+58bop9SgYJLPK4PE8piyKR3zfkY1Vdz66eLWObnIlBEJI5OVRrJQf0+kVFk7U0HWqShO7KqXi/95/QTDGz8VOk6Qa7ZcFCaSYETyx8lIGM5QzjJCmRHZrYRNqKEMs3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnJenHfnY9lacoqZU/gD5/MHL/2NqQ==</latexit><latexit sha1_base64="Dg1tqUOQd3En3l4l/89ISm7Yh6M=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHNJD93KsFpz6+4CZJ14BalBgdaw+jUYRSxRXCOT1Nq+58bop9SgYJLPK4PE8piyKR3zfkY1Vdz66eLWObnIlBEJI5OVRrJQf0+kVFk7U0HWqShO7KqXi/95/QTDGz8VOk6Qa7ZcFCaSYETyx8lIGM5QzjJCmRHZrYRNqKEMs3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnJenHfnY9lacoqZU/gD5/MHL/2NqQ==</latexit><latexit sha1_base64="Dg1tqUOQd3En3l4l/89ISm7Yh6M=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHNJD93KsFpz6+4CZJ14BalBgdaw+jUYRSxRXCOT1Nq+58bop9SgYJLPK4PE8piyKR3zfkY1Vdz66eLWObnIlBEJI5OVRrJQf0+kVFk7U0HWqShO7KqXi/95/QTDGz8VOk6Qa7ZcFCaSYETyx8lIGM5QzjJCmRHZrYRNqKEMs3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnJenHfnY9lacoqZU/gD5/MHL/2NqQ==</latexit>

Prefix Adder Graph

n4
<latexit sha1_base64="qj1TO30AZnbRJEF2eK9SuYWxaeA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD2pQG5QrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4bWfCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHwEAjZk=</latexit><latexit sha1_base64="qj1TO30AZnbRJEF2eK9SuYWxaeA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD2pQG5QrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4bWfCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHwEAjZk=</latexit><latexit sha1_base64="qj1TO30AZnbRJEF2eK9SuYWxaeA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD2pQG5QrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4bWfCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHwEAjZk=</latexit><latexit sha1_base64="qj1TO30AZnbRJEF2eK9SuYWxaeA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD2pQG5QrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4bWfCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHwEAjZk=</latexit>

n6
<latexit sha1_base64="tbNUust/TB+TBhNg9a465x4qcNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0IPu1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifPwQIjZs=</latexit><latexit sha1_base64="tbNUust/TB+TBhNg9a465x4qcNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0IPu1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifPwQIjZs=</latexit><latexit sha1_base64="tbNUust/TB+TBhNg9a465x4qcNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0IPu1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifPwQIjZs=</latexit><latexit sha1_base64="tbNUust/TB+TBhNg9a465x4qcNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0IPu1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifPwQIjZs=</latexit>

Adjusted
Adjacency

Matrix:

Node Feature
Matrix:

0
BBBBBBBB@

1 0 1 0.1 0.4
1 0 1 0.1 0.4
1 0 2 0.1 0.4

. . . . . . . . .

3 2 0 0.1 0.4

1
CCCCCCCCA

<latexit sha1_base64="V+U7t3TuQQgxRH95Ie02IB6ltqs="></latexit><latexit sha1_base64="V+U7t3TuQQgxRH95Ie02IB6ltqs="></latexit><latexit sha1_base64="V+U7t3TuQQgxRH95Ie02IB6ltqs="></latexit><latexit sha1_base64="V+U7t3TuQQgxRH95Ie02IB6ltqs="></latexit>

n0
<latexit sha1_base64="Dg1tqUOQd3En3l4l/89ISm7Yh6M=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHNJD93KsFpz6+4CZJ14BalBgdaw+jUYRSxRXCOT1Nq+58bop9SgYJLPK4PE8piyKR3zfkY1Vdz66eLWObnIlBEJI5OVRrJQf0+kVFk7U0HWqShO7KqXi/95/QTDGz8VOk6Qa7ZcFCaSYETyx8lIGM5QzjJCmRHZrYRNqKEMs3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnJenHfnY9lacoqZU/gD5/MHL/2NqQ==</latexit><latexit sha1_base64="Dg1tqUOQd3En3l4l/89ISm7Yh6M=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHNJD93KsFpz6+4CZJ14BalBgdaw+jUYRSxRXCOT1Nq+58bop9SgYJLPK4PE8piyKR3zfkY1Vdz66eLWObnIlBEJI5OVRrJQf0+kVFk7U0HWqShO7KqXi/95/QTDGz8VOk6Qa7ZcFCaSYETyx8lIGM5QzjJCmRHZrYRNqKEMs3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnJenHfnY9lacoqZU/gD5/MHL/2NqQ==</latexit><latexit sha1_base64="Dg1tqUOQd3En3l4l/89ISm7Yh6M=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHNJD93KsFpz6+4CZJ14BalBgdaw+jUYRSxRXCOT1Nq+58bop9SgYJLPK4PE8piyKR3zfkY1Vdz66eLWObnIlBEJI5OVRrJQf0+kVFk7U0HWqShO7KqXi/95/QTDGz8VOk6Qa7ZcFCaSYETyx8lIGM5QzjJCmRHZrYRNqKEMs3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnJenHfnY9lacoqZU/gD5/MHL/2NqQ==</latexit><latexit sha1_base64="Dg1tqUOQd3En3l4l/89ISm7Yh6M=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHNJD93KsFpz6+4CZJ14BalBgdaw+jUYRSxRXCOT1Nq+58bop9SgYJLPK4PE8piyKR3zfkY1Vdz66eLWObnIlBEJI5OVRrJQf0+kVFk7U0HWqShO7KqXi/95/QTDGz8VOk6Qa7ZcFCaSYETyx8lIGM5QzjJCmRHZrYRNqKEMs3jyELzVl9dJ56ruuXXv4brWvC3iKMMZnMMleNCAJtxDC9rAYALP8ApvjnJenHfnY9lacoqZU/gD5/MHL/2NqQ==</latexit>

n1
<latexit sha1_base64="TbOVm4a1bj7EWv2q2BG16ZUEIEA=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9yL7fd6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AfxljZY=</latexit><latexit sha1_base64="TbOVm4a1bj7EWv2q2BG16ZUEIEA=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9yL7fd6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AfxljZY=</latexit><latexit sha1_base64="TbOVm4a1bj7EWv2q2BG16ZUEIEA=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9yL7fd6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AfxljZY=</latexit><latexit sha1_base64="TbOVm4a1bj7EWv2q2BG16ZUEIEA=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9yL7fd6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AfxljZY=</latexit>

n2
<latexit sha1_base64="bjIC+35MlRj3rmKoxI1XWIuyzrA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD2pQG5QrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4bWfCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH/3pjZc=</latexit><latexit sha1_base64="bjIC+35MlRj3rmKoxI1XWIuyzrA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD2pQG5QrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4bWfCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH/3pjZc=</latexit><latexit sha1_base64="bjIC+35MlRj3rmKoxI1XWIuyzrA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD2pQG5QrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4bWfCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH/3pjZc=</latexit><latexit sha1_base64="bjIC+35MlRj3rmKoxI1XWIuyzrA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD2pQG5QrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4bWfCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH/3pjZc=</latexit>

n7
<latexit sha1_base64="fi+jSTzgTsH9d0sUlIgPCKA2kPw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSrwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20r+qeW/cermvN2yKOMpzBOVyCBw1owj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/KFI6o</latexit><latexit sha1_base64="fi+jSTzgTsH9d0sUlIgPCKA2kPw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSrwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20r+qeW/cermvN2yKOMpzBOVyCBw1owj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/KFI6o</latexit><latexit sha1_base64="fi+jSTzgTsH9d0sUlIgPCKA2kPw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSrwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20r+qeW/cermvN2yKOMpzBOVyCBw1owj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/KFI6o</latexit><latexit sha1_base64="fi+jSTzgTsH9d0sUlIgPCKA2kPw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSrwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20r+qeW/cermvN2yKOMpzBOVyCBw1owj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/KFI6o</latexit>

n5
<latexit sha1_base64="p9y3cs0G0q7hp9YjBH6OpaJsVlg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0IPu1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifPwKEjZo=</latexit><latexit sha1_base64="p9y3cs0G0q7hp9YjBH6OpaJsVlg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0IPu1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifPwKEjZo=</latexit><latexit sha1_base64="p9y3cs0G0q7hp9YjBH6OpaJsVlg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0IPu1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifPwKEjZo=</latexit><latexit sha1_base64="p9y3cs0G0q7hp9YjBH6OpaJsVlg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0IPu1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifPwKEjZo=</latexit>

n7
<latexit sha1_base64="DpErsjR/8ayk1yFvuxTfBiYrwsg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD2pQG5QrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6KYd3PhEpS5IotF4WpJBiT+d9kKDRnKKeWUKaFvZWwMdWUoU2nZEPwVl9eJ+2rqudWvfvrSuMmj6MIZ3AOl+BBDRpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHwWMjZw=</latexit><latexit sha1_base64="DpErsjR/8ayk1yFvuxTfBiYrwsg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD2pQG5QrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6KYd3PhEpS5IotF4WpJBiT+d9kKDRnKKeWUKaFvZWwMdWUoU2nZEPwVl9eJ+2rqudWvfvrSuMmj6MIZ3AOl+BBDRpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHwWMjZw=</latexit><latexit sha1_base64="DpErsjR/8ayk1yFvuxTfBiYrwsg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD2pQG5QrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6KYd3PhEpS5IotF4WpJBiT+d9kKDRnKKeWUKaFvZWwMdWUoU2nZEPwVl9eJ+2rqudWvfvrSuMmj6MIZ3AOl+BBDRpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHwWMjZw=</latexit><latexit sha1_base64="DpErsjR/8ayk1yFvuxTfBiYrwsg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD2pQG5QrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6KYd3PhEpS5IotF4WpJBiT+d9kKDRnKKeWUKaFvZWwMdWUoU2nZEPwVl9eJ+2rqudWvfvrSuMmj6MIZ3AOl+BBDRpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHwWMjZw=</latexit>

Graph
Decoder

Inner Product

Stream I: VGAE

Lautoencoder
<latexit sha1_base64="yYLGnK+TjZuGE4hlGe6vodvmjRc=">AAACAnicbVBNS8NAFHypX7V+RT2Jl2ARPJVEBD0WvXjwUMHWQhvCZrNpl252w+5GKKF48a948aCIV3+FN/+NmzYHbR1YGGbeY99MmDKqtOt+W5Wl5ZXVtep6bWNza3vH3t3rKJFJTNpYMCG7IVKEUU7ammpGuqkkKAkZuQ9HV4V//0CkooLf6XFK/AQNOI0pRtpIgX3QT5AeYsTym0mQo0wLwrGIiJwEdt1tuFM4i8QrSR1KtAL7qx8JnCWEa8yQUj3PTbWfI6kpZmRS62eKpAiP0ID0DOUoIcrPpxEmzrFRIicW0jyunan6eyNHiVLjJDSTxcFq3ivE/7xepuMLP6c8zbRJNvsozpijhVP04URUEqzZ2BCEJTW3OniIJMLatFYzJXjzkRdJ57ThuQ3v9qzevCzrqMIhHMEJeHAOTbiGFrQBwyM8wyu8WU/Wi/VufcxGK1a5sw9/YH3+AGWgmA8=</latexit><latexit sha1_base64="yYLGnK+TjZuGE4hlGe6vodvmjRc=">AAACAnicbVBNS8NAFHypX7V+RT2Jl2ARPJVEBD0WvXjwUMHWQhvCZrNpl252w+5GKKF48a948aCIV3+FN/+NmzYHbR1YGGbeY99MmDKqtOt+W5Wl5ZXVtep6bWNza3vH3t3rKJFJTNpYMCG7IVKEUU7ammpGuqkkKAkZuQ9HV4V//0CkooLf6XFK/AQNOI0pRtpIgX3QT5AeYsTym0mQo0wLwrGIiJwEdt1tuFM4i8QrSR1KtAL7qx8JnCWEa8yQUj3PTbWfI6kpZmRS62eKpAiP0ID0DOUoIcrPpxEmzrFRIicW0jyunan6eyNHiVLjJDSTxcFq3ivE/7xepuMLP6c8zbRJNvsozpijhVP04URUEqzZ2BCEJTW3OniIJMLatFYzJXjzkRdJ57ThuQ3v9qzevCzrqMIhHMEJeHAOTbiGFrQBwyM8wyu8WU/Wi/VufcxGK1a5sw9/YH3+AGWgmA8=</latexit><latexit sha1_base64="yYLGnK+TjZuGE4hlGe6vodvmjRc=">AAACAnicbVBNS8NAFHypX7V+RT2Jl2ARPJVEBD0WvXjwUMHWQhvCZrNpl252w+5GKKF48a948aCIV3+FN/+NmzYHbR1YGGbeY99MmDKqtOt+W5Wl5ZXVtep6bWNza3vH3t3rKJFJTNpYMCG7IVKEUU7ammpGuqkkKAkZuQ9HV4V//0CkooLf6XFK/AQNOI0pRtpIgX3QT5AeYsTym0mQo0wLwrGIiJwEdt1tuFM4i8QrSR1KtAL7qx8JnCWEa8yQUj3PTbWfI6kpZmRS62eKpAiP0ID0DOUoIcrPpxEmzrFRIicW0jyunan6eyNHiVLjJDSTxcFq3ivE/7xepuMLP6c8zbRJNvsozpijhVP04URUEqzZ2BCEJTW3OniIJMLatFYzJXjzkRdJ57ThuQ3v9qzevCzrqMIhHMEJeHAOTbiGFrQBwyM8wyu8WU/Wi/VufcxGK1a5sw9/YH3+AGWgmA8=</latexit><latexit sha1_base64="yYLGnK+TjZuGE4hlGe6vodvmjRc=">AAACAnicbVBNS8NAFHypX7V+RT2Jl2ARPJVEBD0WvXjwUMHWQhvCZrNpl252w+5GKKF48a948aCIV3+FN/+NmzYHbR1YGGbeY99MmDKqtOt+W5Wl5ZXVtep6bWNza3vH3t3rKJFJTNpYMCG7IVKEUU7ammpGuqkkKAkZuQ9HV4V//0CkooLf6XFK/AQNOI0pRtpIgX3QT5AeYsTym0mQo0wLwrGIiJwEdt1tuFM4i8QrSR1KtAL7qx8JnCWEa8yQUj3PTbWfI6kpZmRS62eKpAiP0ID0DOUoIcrPpxEmzrFRIicW0jyunan6eyNHiVLjJDSTxcFq3ivE/7xepuMLP6c8zbRJNvsozpijhVP04URUEqzZ2BCEJTW3OniIJMLatFYzJXjzkRdJ57ThuQ3v9qzevCzrqMIhHMEJeHAOTbiGFrQBwyM8wyu8WU/Wi/VufcxGK1a5sw9/YH3+AGWgmA8=</latexit>

Graph Construction

0
<latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit>

Latent Feature Vector of 
Adder Design

MLP Decoder

Concat

Lnp
<latexit sha1_base64="sVw/6WefI4KXQSYsOq1tMf3haJo=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiQi1GXRjQsXFewD2hAm00k7dDIJM5NCCfkTNy4UceufuPNvnLRZaOuBgcM593LPnCDhTGnH+bYqG5tb2zvV3dre/sHhkX180lVxKgntkJjHsh9gRTkTtKOZ5rSfSIqjgNNeML0r/N6MSsVi8aTnCfUiPBYsZARrI/m2PYywnhDMs4fcz0SS+3bdaTgLoHXilqQOJdq+/TUcxSSNqNCEY6UGrpNoL8NSM8JpXhumiiaYTPGYDgwVOKLKyxbJc3RhlBEKY2me0Gih/t7IcKTUPArMZJFTrXqF+J83SHV442VMJKmmgiwPhSlHOkZFDWjEJCWazw3BRDKTFZEJlphoU1bNlOCufnmddK8artNwH6/rrduyjiqcwTlcggtNaME9tKEDBGbwDK/wZmXWi/VufSxHK1a5cwp/YH3+ACT/k/o=</latexit><latexit sha1_base64="sVw/6WefI4KXQSYsOq1tMf3haJo=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiQi1GXRjQsXFewD2hAm00k7dDIJM5NCCfkTNy4UceufuPNvnLRZaOuBgcM593LPnCDhTGnH+bYqG5tb2zvV3dre/sHhkX180lVxKgntkJjHsh9gRTkTtKOZ5rSfSIqjgNNeML0r/N6MSsVi8aTnCfUiPBYsZARrI/m2PYywnhDMs4fcz0SS+3bdaTgLoHXilqQOJdq+/TUcxSSNqNCEY6UGrpNoL8NSM8JpXhumiiaYTPGYDgwVOKLKyxbJc3RhlBEKY2me0Gih/t7IcKTUPArMZJFTrXqF+J83SHV442VMJKmmgiwPhSlHOkZFDWjEJCWazw3BRDKTFZEJlphoU1bNlOCufnmddK8artNwH6/rrduyjiqcwTlcggtNaME9tKEDBGbwDK/wZmXWi/VufSxHK1a5cwp/YH3+ACT/k/o=</latexit><latexit sha1_base64="sVw/6WefI4KXQSYsOq1tMf3haJo=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiQi1GXRjQsXFewD2hAm00k7dDIJM5NCCfkTNy4UceufuPNvnLRZaOuBgcM593LPnCDhTGnH+bYqG5tb2zvV3dre/sHhkX180lVxKgntkJjHsh9gRTkTtKOZ5rSfSIqjgNNeML0r/N6MSsVi8aTnCfUiPBYsZARrI/m2PYywnhDMs4fcz0SS+3bdaTgLoHXilqQOJdq+/TUcxSSNqNCEY6UGrpNoL8NSM8JpXhumiiaYTPGYDgwVOKLKyxbJc3RhlBEKY2me0Gih/t7IcKTUPArMZJFTrXqF+J83SHV442VMJKmmgiwPhSlHOkZFDWjEJCWazw3BRDKTFZEJlphoU1bNlOCufnmddK8artNwH6/rrduyjiqcwTlcggtNaME9tKEDBGbwDK/wZmXWi/VufSxHK1a5cwp/YH3+ACT/k/o=</latexit><latexit sha1_base64="sVw/6WefI4KXQSYsOq1tMf3haJo=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiQi1GXRjQsXFewD2hAm00k7dDIJM5NCCfkTNy4UceufuPNvnLRZaOuBgcM593LPnCDhTGnH+bYqG5tb2zvV3dre/sHhkX180lVxKgntkJjHsh9gRTkTtKOZ5rSfSIqjgNNeML0r/N6MSsVi8aTnCfUiPBYsZARrI/m2PYywnhDMs4fcz0SS+3bdaTgLoHXilqQOJdq+/TUcxSSNqNCEY6UGrpNoL8NSM8JpXhumiiaYTPGYDgwVOKLKyxbJc3RhlBEKY2me0Gih/t7IcKTUPArMZJFTrXqF+J83SHV442VMJKmmgiwPhSlHOkZFDWjEJCWazw3BRDKTFZEJlphoU1bNlOCufnmddK8artNwH6/rrduyjiqcwTlcggtNaME9tKEDBGbwDK/wZmXWi/VufSxHK1a5cwp/YH3+ACT/k/o=</latexit>

Stream II: NP

MLP EncoderMLP Encoder

Neural 
Process

Output: Predicted QoR metric 
values with Uncertainties

Output: Reconstructed Adjusted
Adjacency Matrix

ModelEvaluation on 
Initial Adders

Evaluation on 
Sampled Adders

Evaluation on 
Outputs

EDA Flow

GNP

Output Adders Classified 
as Pareto-optimal

Categorize Pareto-optimal, 
Non-Pareto-optimal & 

Unknown Adders  

Initialization

Unknown Set is 
Empty?

Incrementally 
Sample Adders

Sequential Optimization-based 
DSE Framework 

The Adders in 
Design Space

Y

N

Our solution: Overview (II) [TCAD’21]
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Integrating Deep Learning



• Back-end is time consuming

• Accurate connectivity should be predictable

• Better estimation means efficient
design-to-market budget

Challenge: Larger and Larger Scale
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Complicated Relationship in Placement & Route
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Features Extraction

Input features for #DRV prediction.
Red: macro region
Green: global long-range RUDY
Blue: global RUDY pins

Input tensor constructed by stacking 2D features:
(1) Pin density, (2) macro (3) long-range RUDY, (4) RUDY pins

3
Xie+, "RouteNet: Routability prediction for Mixed-Size Designs Using Convolutional Neural Network", ICCAD’18.

RouteNet 3
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Filter size indicated in ()

ProposedModel - Hotspot Detection

Pixel-wise loss function

3
Xie+, "RouteNet: Routability prediction for Mixed-Size Designs Using Convolutional Neural Network", ICCAD’18.

RouteNet 3
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DRC Hotspot Detection Evaluation

3
Xie+, "RouteNet: Routability prediction for Mixed-Size Designs Using Convolutional Neural Network", ICCAD’18.

RouteNet 3
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• The inputs of this network include imageplace
and imageconnect;

• The target image is the routing heat map
image imageroute;

• It only uses the post-placement information
without routing information.

4
Yu+, "Painting on PIacement: Forecasting Routing Congestion using Conditional Generative Adversarial Nets", DAC’19.

Conditional GAN 4
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5
Hung+, "Transforming global routing report into drc violation map with convolutional neural network", ISPD’20.

J-Net 5
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Capacity Pin number

Net density Congestion

Feed features into different RGB channels

Our Study: Feature Extraction
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Generator:

Discriminator:

Predictor

Our Study: Network Structure
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Top row: predicted congestion map; Bottom row: actual congestion map.

Predicted Congestion Comparison
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NTUgr2 NCTU-gr NTHU-Route 2.0 Ours
TOF WL T(s) TOF WL T(s) TOF WL T(s) TOF WL T(s)

a1 0 5.60 177.2 0 5.44 102.53 0 5.36 207.11 0 5.38 207.37
a3 0 13.41 157.7 0 13.11 154 0 13.15 225.84 0 13.10 263.89
a4 0 12.29 59.2 0 12.19 63.6 0 12.17 56.11 0 12.23 77.29
a5 0 16.03 520.4 0 15.95 381.71 0 15.53 549.98 0 15.64 611.39
b1 0 5.85 428.4 0 5.97 204.32 0 5.57 406.78 0 5.60 283.41
n2 0 7.66 27.6 0 7.59 35.73 0 7.59 30.82 0 7.59 30.65
n6 0 18.55 487.3 0 18.27 238.72 0 17.69 968.39 0 17.67 439.83
a2 0 5.36 39.8 0 5.27 36.02 2 5.23 93.4 0 5.24 51.23
n5 0 23.90 1220.1 0 23.46 281.47 18 23.14 721.52 0 23.21 399.4
b3 0 13.47 206 0 13.17 99.4 32 13.07 307.45 0 13.10 126.38
b2 2 9.42 6616.8 4 9.10 171.35 84 9.00 400.29 8 9.01 189.17
n1 38 4.87 14339.2 108 4.70 120.39 144 4.60 483.1 18 4.63 140.05
n4 148 13.55 16327.4 172 13.00 158.86 242 12.88 1032.89 172 12.90 449.65
b4 212 23.96 4478.6 512 23.17 277.64 266 22.78 2145.56 160 22.74 930.7
n3 31136 17.96 36325.5 37182 10.80 21053 n/a n/a >24 hrs 31050 10.70 2603.55

Total 31536 191.90 81411.2 37978 181.19 23378.74 >788 >167.78 >86400.00 31606 178.74 6803.96
Ratio 1.01 1.07 11.97 1.21 1.02 3.44 n/a n/a n/a 1.00 1.00 1.00

6
Z. Zhou, Z. Zhu, J. Chen, Y. Ma, B. Yu, T. Ho, G. Lemieux and A. Ivanov, "Congestion-aware Global Routing using Deep Convolutional

Generative Adversarial Networks", MLCAD’19.

Plugged In Global Router [MLCAD’19]6
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Integrating Deep Learning Engine



Recent Development of Placement
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min
x,y

WL(x,y),

s.t. D(x,y) ≤ td

Objective of nonlinear placement

min
(∑

e∈E WL(e; x,y)
)

︸ ︷︷ ︸
Wirelength

+λD(x,y)︸ ︷︷ ︸
Density

Challenges of Nonlinear Placement
Low efficiency

� >3h for 10M-cell design
Limited acceleration

� Limited speedup, e.g. mPL, due to clustering
Huge development effort

� >1year for ePlace/RePlAce

Typical Nonlinear Placement Algorithm
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Over 60x speedup in
neural network training
since 2013

Deep learning toolkits

Advances in Deep Learning Hardware/Software
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DREAMPlace Strategies

• Cast the non-linear placement problem into a neural network training problem.

• Leverage deep learning hardware (GPU) and software toolkit (e.g. Pytorch)

• Enable ultra-high parallelism and acceleration while getting the state-of-the-art
results.

7
Lin+, "DREAMPIace: Deep Learning Toolkit-Enabled GPU Acceleration for Modern VLSI Placement", DAC’19.

DREAMPlace Strategies 7
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w

n∑

i

f (φ(xi;w), yi) + λR(w)

Forward Propagation
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Network
φ(·;w)

Data
Instance
(xi, yi)

Error
Function

f (φ(xi;w), yi)

Backward Propagation
Compute gradient ∂obj

∂w

Train a neural network

min
w

n∑

i

WL(φ(xi;w), yi) + λD(w)

Neural
Network
WL(·;w)

Net
Instance
(ei, 0)

Error
Function
WL(ei;w)

Solve a placement

Analogy between NN Training and Placement
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min
w

n∑

i

WL(ei;w) + λD(w)

Forward Propagation
Compute obj

Neural
Network
WL(·;w)

Net
Instance
(ei, 0)

Error
Function
WL(ei;w)

Backward Propagation
Compute gradient ∂obj

∂w

Solve a placementTrain a neural network

Net Wirelength Output

WL

Input

w = (x, y)

Net instances

Casting the placement problem into neural network training

Analogy between NN Training and Placement
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Placement
API

Nonlinear
Optimizer

Automatic
Gradient

Python

OPs
C++/CUDA

CONV

ReLU

WL

Density

Nesterov’s
Method

Match RePlAce

[TCAD’18,Cheng+]

Leverage highly optimized deep learning toolkit PyTorch

8
Cheng+, "RePlAce: Advancing solution quality and routability validation in global placement", TCAD’18.

DREAMPlace Architecture 8
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RePlAce [TCAD’18,Cheng+]
• CPU: 24-core 3.0 GHz Intel Xeon 
• 64GB memory allocated

DREAMPlace
• CPU: Intel E5-2698 v4 @2.20GHz
• GPU: 1 NVIDIA Tesla V100
• Single CPU thread was used 34x

speedup

43x
speedup

ISPD 2005 Benchmarks
200K~2M cells

Industrial Benchmarks
1M~10M cells

10M-cell design 
finishes within 5min c.f. 3h

Same quality of results!

Experimental Results
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New Solvers New Objectives

Applicable to Other 
CAD Problems New Accelerations

Routability, timing, etc.

Gate sizing, 
floorplanning, 

…

SGD, ADAM, etc.

Multi-GPU,
distributed computing,

mixed precision, 
…

DREAM
BIGGER

Future Directions
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Random Initial Placement

Density
Gradient

Wirelength
Gradient

Congestion
Gradient

Gradient
Computation

Optimization & Update

Converge?

Legalization

Detailed Placement

No

Yes

Global Placement

Fig. 1 The overall flow of our framework.

III. ALGORITHMS

A. Overall Flow

We add a machine learning-based congestion penalty into the objec-
tive function for routability. The overall computation flow is shown in
Fig. 1. Different from DREAMPlace, it involves the computation of
congestion gradient to explicitly optimize cell placement.

The computation of the congestion penalty is shown in Fig. 3. Firstly,
three input features are extracted from the cell placement solution.
Through the inference of the pre-trained routability prediction model,
we get the predicted congestion map. Finally, we take mean squared
Frobenius norm of this congestion map as the congestion penalty.

B. Routability Prediction Model

There are many previous works on network-based routability eval-
uation [14], [11], [10]. In our proposed model, we obtain the ground
truth congestion hotspots information using Innovus global router and
choose three features composing the input M ⇥ N ⇥ 3 feature map
from the cell placement solution.

• RUDY: The RUDY map defined in Equation (4).
• PinRUDY: We further define PinRUDY as the pin density map

using RUDYe, p 2 e as the weight each pin p incident to net e.
Suppose we divide the layout into M ⇥ N bins, we can compute
the PinRUDY for each bin bij as follows,

PinRUDYp(i, j) =
1

we
+

1

he
, p 2 e, p 2 bij , (5a)

PinRUDY(i, j) =
X

p2bij

PinRUDYp(i, j), i 2 [1, M ], j 2 [1, N ], (5b)

where p denotes the pins covered by bin bij , e is the net that this
pin p is incident to.

• MacroRegion: We also adopt an M ⇥ N macro region map to
indicate the covered region of macro cells. For each bin (i, j), the
macro region map can be computed as,

MacroRegion(i, j) =

(
1 (i, j) is in a macro cell,
0 otherwise.

(6)

With the model structure illustrated in Fig. 2, we can get an output
map with size M⇥N , which contains congestion hotspots information.
The routability prediction problem fR can be formally expressed as,

fR : X ⇢ RM⇥N⇥3 �! Y ⇢ RM⇥N . (7)

We define the prediction error of fR as mean square error and train
the parameters with Adam optimizer [15].
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Fig. 2 Prediction model.

C. Routability-Driven Placement
To incorporate routing information into DREAMPlace, we add a

new penalty term into our objective function and formulate the new
optimization problem as follows.

min
x,y

X

e2E

We(x,y) + �D(x,y) + ⌘L(x,y), (8)

The computation flow, shown in Fig. 3, describes how the gradients
of this congestion penalty with respect to cell locations are computed.
Given the cell locations (x,y), we extract input features with the func-
tions defined in Equations (4) (5) (6) and then stack these three feature
maps into a three-channel feature map M 2 RM⇥N⇥3. We feed this
three-channel feature map M into our pre-trained model to generate a
congestion map fR(M) 2 RM⇥N . The mean squared Frobenius norm is
applied to compute the congestion penalty L(x,y) := 1

MN
kfR(M)k2

2.
To successfully proceed through the gradient-based optimization, we

are required to compute the gradients of loss function L with respect
to cell locations. Note that gradients are only defined on vector fields,
therefore we use the notation rA to represent taking a derivative with
respect to a matrix A of size M ⇥ N as the gradient with respect to
its vectorized representation, for simplicity.

rAf := rvec(A)f, (9a)

vec(A) :=
⇥
a1,1, · · · , aM,1, · · · , a1,N , · · · , aM,N

⇤>
. (9b)

Here ai,j represents the entry at ith row and jth column. With the
definition (9), the gradient with respect to fR(M) can be computed as

rfR(M)L =
2

MN
fR(M). (10)

Now we consider full steps of gradient computation with chain rule.
Illustrated in Fig. 3, the gradient propagation have three consecutive
parts.

1) Compute gradient w.r.t. congestion map: rfR(M)L.
2) Back-propagate rfR(M)L through our pretrained neural network

model, to obtain the gradient w.r.t. stacked features: rML.
3) Extract different channels of rML as gradient w.r.t. three different

maps, compute gradient w.r.t. cell locations respectively and finally
sum them together.

The chain rule in matrix calculus indicates the following formulation,

rxL = Jx(M)> · JM(fR(M))> · rfR(M)L. (11)

Here J denotes a Jacobian matrix. To enable the full steps of gradient
computation, we are going to complete the multiplication on the
righthand side of Equation (11) step-by-step.

In fact, the rightmost term rfR(M)L is explicitly calculated in
Equation (10). The middle term JM(fR(M)) represents the back-
propagation transformation matrix, therefore we can calculate the
gradient of loss w.r.t the RUDY features,

rML = JM(fR(M))> · rfR(M)L. (12)

Through the back-propagation of pre-trained neural network. As the in-
put feature M contains three channels, the gradient w.r.t. M can also be

Overall Flow

9
S. Liu, Q. Sun, P. Liao, Y. Lin and B. Yu, "Global placement with deep learning-enabled explicit routability optimization", DATE’21.

Routability Estimation × DREAMPlace [DATE’21]9
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Cell Locations
(x,y)

Features M 2 RM⇥N⇥3

RUDY(x,y)

PinRUDY(x,y)

MacroRegion(x,y)

Network
Forward

Congestion Map
fR(M) 2 RM⇥N

Gradient w.r.t. locations
(rxL,ryL)

Gradient w.r.t. features rML

rRUDY(x,y)L

rPinRUDY(x,y)L

rMacroRegion(x,y)L

Network
Backward

Gradient w.r.t. congestion map
rfR(M)L

Congestion Penalty L = 1
MN

kfR(M)k2
2

Backward Propagation Forward Propagation

Fig. 3 The gradient-based optimization flow.

divided into three channels accordingly: rRUDY(x,y)L, rPinRUDY(x,y)L,
and rMacroRegion(x,y)L.

We can rewrite the gradient w.r.t. cell location x as follows,
rxL = Jx(RUDY(x,y))> · rRUDY(x,y)L

+ Jx(PinRUDY(x,y))> · rPinRUDY(x,y)L,
(13)

Note that the macro regions remain fixed, which indicates that its
Jacobian matrix is always a zero matrix, so we cancel out its gradient.

From Equation (4) of RUDY map, we can explicitly find the approx-
imation of Jacobian matrices on the righthand side of Equation (13).
Here we say approximation because the RUDY and PinRUDY functions
are actually not differentiable everywhere, which forces us to replace
gradients with subgradients. We take Jx(RUDY(x,y)) as an example.

Jx(RUDY(x,y)) =
X

e

Jx(RUDYe(x,y)), (14)

where the entry at ith row and jth column of Jx(RUDYe(x,y)) is
@vec(RUDYe(x,y))i

@xj
/ �µe(i

0, j0) · 1

w2
e

@we

@xj
, (15)

where i0 := i mod M, j0 := floor(i/M) represents the corresponding
bin location of ith entry of vectorized RUDYe(x,y) map. We cancel
out he as it is not related to horizontal locations. Note that we is related
to the maximal and the minimal, which introduces non-differentiability,
so we use a subgradient for gradient descent. From Equation (15), we
can only consider cells that have a pin connected to net e, otherwise
the derivative @we/@xj is zero. Suppose that the jth cell at (xj , yj)
has a pin at (x̃j , ỹj) connected to net e, the derivative can be set to

@we

@xj
= �jk � �jl, (16)

where k := argmax(x̃t,ỹt)2e x̃t and l := argmin(x̃t,ỹt)2e x̃t are the
indices of pins that have maximal and minimal horizontal coordinate in
this net respectively. The notation �jk is the Kronecker delta function.

Similarly to calculate Jx(PinRUDY(x,y)). Back to Equation (13),
we propagate the gradient and calculate rxL Let J(x,y) be the
objective function that is required to be minimized in Equation (8).

rxJ =
X

e2E

rxWe(x,y) + �rxD(x,y) + ⌘rxL(x,y). (17)

Our proposed placer utilizes gradients (rxJ,ryJ) to adjust all
movable cells and optimize the objective function.
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Fig. 4 Prediction model evaluation.

IV. EXPERIMENTAL RESULTS

We conduct comprehensive evaluations to demonstrate the accuracy
of the prediction model and the effectiveness of the proposed framework
through two perspectives: congestion and routed wirelength.

A. Experimental Setup

The prediction model was developed in Python with PyTorch, and
train on NVIDIA TITAN XP GPU. The congestion penalty operator is
implemented in C++ and CUDA, and the incorporation uses Python.
It is executed in the same environment with the proposed prediction
model. Innovus version is v16.24 on a CentOS Linux server. NTU-
place4dr [6] is executed on the CPU threads in the experiments.

B. Routability Prediction Model

We conduct experiments on ISPD 2015 benchmarks [16] with fence
region constraints removed, as DREAMPlace does not support them yet.
Fourteen of these benchmarks are used for training. For each design,
we generate at least 100 different placements by DREAMPlace at
different overflows and parameter settings. We then generate congestion
information as the golden results using Cadence Innovus global router.
Furthermore, this model is tested on the other four designs. We adopt
the following two metrics, NRMS and SSIM [17], to evaluate the model.

NRMS indicates the element-wise difference between the prediction
result and the ground truth and SSIM gives the structural similarity
between them. Fig. 4 plots the evaluation of our proposed routability
prediction network, where more than 90% of the test cases are in good
performance with the metrics in [17] (NRMS < 0.2; SSIM > 0.8).

C. Routability-driven Placement

We still use the ISPD 2015 contest benchmarks to evaluate our
congestion-driven placer With two state-of-the-art placers, DREAM-
Place [12] and NTUplace4dr [6] as baselines. We again use Cadence
Innovus global router to evaluate the routing performance.

We define the congestion rate as a metric to evaluate the performance
of optimizing congestion hotspots.

Definition 1. (Congestion Rate - CR) CR shows the average lack of
routing resources after global routing. It is defined as,

CR =

PH
i=1

PW
j=1 Lk(i, j)

HW
, (18)

where Lk is the number of demand resources exceeds what is available.

CR reflects the level of congestion. We report Horizontal, H-CR,
and Vertical, V-CR separately to show the effect in different directions.
Also, we use the classic metric, Routed Wirelength, WL, to measure
the routing performance. WL is estimated by Innovus global router.

TABLE II exhibits the experimental results on the ISPD 2015
benchmarks and reports comparison on H-CR, V-CR, WL and runtime,
RT. As the results shows, the benchmark, which is marked as gray –
matrix_mult_c, has a very poor performance using NTUplace4dr.
By contrast, our proposed algorithm is more robust. Here we do

• Features Extraction:

RUDY(x,y);PinRUDY(x,y);MacroRegion(x,y).

M : R|x| × R|y| −→ RM×N×3.

• Prediction Network:

fR : X ⊂ RM×N×3 −→ Y ⊂ RM×N.

• Congestion Penalty Computation:

L(X) =
1

MN
‖X‖2

2.

• Mathematical Expression:

L(fR(M(x,y)))

Forward Propagation [DATE’21]
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TABLE II Experiment results on ISPD 2015 benchmarks.

Benchmark NTUplace4dr [6] DREAMPlace [12] Ours
H-CR V-CR WL (e+06 um) RT (s) H-CR V-CR WL (e+06 um) RT (s) H-CR V-CR WL (e+06 um) RT (s)

des_perf_1 0.101 0.038 1.32 331 0.143 0.129 1.23 10.868 0.153 0.126 1.23 44.07
des_perf_a 0.022 0.038 2.25 345 0.015 0.021 2.05 12.834 0.020 0.028 1.91 44.51
des_perf_b 0.001 0.002 1.75 349 0.005 0.010 1.71 11.829 0.004 0.010 1.71 45.99

fft_1 0.125 0.093 0.52 79 0.106 0.063 0.45 7.656 0.101 0.061 0.45 43.66
fft_2 0.821 0.002 0.53 113 0.664 0.006 0.44 7.636 0.665 0.006 0.44 48.05
fft_a 0.116 0.015 0.82 111 0.248 0.016 1.08 7.317 0.191 0.015 0.97 42.78
fft_b 0.211 0.067 1.05 101 0.177 0.026 1.21 7.942 0.142 0.047 1.12 46.81

matrix_mult_1 0.156 0.057 2.57 297 0.165 0.340 2.19 13.69 0.168 0.334 2.19 52.9
matrix_mult_2 0.210 0.073 2.41 344 0.253 0.238 2.28 13.69 0.251 0.242 2.28 52.25
matrix_mult_a 0.017 0.028 3.65 374 0.145 0.113 5.45 15.30 0.020 0.024 3.49 47.91
matrix_mult_b 0.032 0.035 3.67 307 0.044 0.025 4.51 14.91 0.020 0.028 3.47 50.5
matrix_mult_c 48.956 29.719 126.71 2674 0.089 0.017 4.87 14.38 0.029 0.016 3.42 48.41
pci_bridge32_a 0.110 0.056 0.54 121 0.192 0.098 0.52 7.33 0.076 0.036 0.43 44.64
pci_bridge32_b 0.001 0.004 0.77 95 0.001 0.005 0.83 8.08 0.002 0.008 0.65 43.72
superblue12 0.034 0.495 46.70 10813 0.125 0.374 38.1 96.18 0.131 0.379 36.46 547.8
superblue14 0.064 0.056 29.50 7010 0.041 0.051 26.1 54.26 0.055 0.081 25.28 168.35

superblue16_a 0.186 0.031 33.40 7068 0.090 0.013 28.2 54.92 0.164 0.028 28.70 170.21
superblue19 0.022 0.089 20.50 7890 0.033 0.093 17.0 42.23 0.039 0.091 16.70 97.84

Average 0.131 0.069 8.94 2102.82 0.141 0.091 7.68 22.28 0.124 0.087 7.27 91.13

8.51 %
Read database.5.67 %
Initialization.

17.23 %

Compute L.

4.09 %

Compute WL and D.

46.1 %

Compute rL.

3.46 %

Compute rWL and rD.

3.35 %

Legalization and DP.

11.59 %

Others.

Fig. 5 The runtime breakdown on ISPD2015 mgc_des_perf_1.

not count this fail benchmark when calculating the average metrics
of NTUplace4dr. The results show that we can get 9.05% reduction
in total congestion rate and 5.30% reduction in routed wirelength
compared with DREAMPlace, and 18.68% reduction compared with
NTUplace4dr [6].

Fig. 5 plots the runtime breakdown of our proposed method on
mgc des perf 1. The most time-consuming part is the computation
of congestion penalty gradients rL, which takes 46.10% of the total
runtime. Since it is a non-differentiability problem, it needs to be com-
puted discretely instead of using a fast mathematical implementation.
Furthermore, it takes 17.23% of the total runtime to compute congestion
penalty L, which includes features extraction, inference, and l2-norm
computation. Actually, the l2-norm operator in PyTorch takes 13.6%
of the total time, which can be further optimized in the future. Even
though the average runtime of our proposed approach is 4⇥ slower
than DREAMPlace, it is nearly 23⇥ faster than NTUplace4dr due to
the native support for GPU acceleration.

V. CONCLUSION

In this paper, we develop a routability-driven placer based on a deep
learning model. With fully convolutional networks, we can achieve
efficient and relatively accurate routing congestion modeling at the
placement stage. We further integrate the model to the placement
objective for explicitly guiding the cell movement. The evaluation
on modified ISPD2015 benchmarks have shown that the network can
achieve rather accurate prediction. Eventually, we can achieve up to
9.05% reduction in the congestion rate and 5.30% reduction in routed
wirelength compared with DREAMPlace and NTUplace4dr.
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Table: Experiment results on ISPD 2015 benchmarks.

Benchmark
NTUplace4dr 10 DREAMPlace 7 Ours

H-CR V-CR WL (e+06 um) RT (s) H-CR V-CR WL (e+06 um) RT (s) H-CR V-CR WL (e+06 um) RT (s)

des_perf_1 0.101 0.038 1.32 331 0.143 0.129 1.23 10.868 0.153 0.126 1.23 44.07
des_perf_a 0.022 0.038 2.25 345 0.015 0.021 2.05 12.834 0.020 0.028 1.91 44.51
des_perf_b 0.001 0.002 1.75 349 0.005 0.010 1.71 11.829 0.004 0.010 1.71 45.99

fft_1 0.125 0.093 0.52 79 0.106 0.063 0.45 7.656 0.101 0.061 0.45 43.66
fft_2 0.821 0.002 0.53 113 0.664 0.006 0.44 7.636 0.665 0.006 0.44 48.05
fft_a 0.116 0.015 0.82 111 0.248 0.016 1.08 7.317 0.191 0.015 0.97 42.78
fft_b 0.211 0.067 1.05 101 0.177 0.026 1.21 7.942 0.142 0.047 1.12 46.81

matrix_mult_1 0.156 0.057 2.57 297 0.165 0.340 2.19 13.69 0.168 0.334 2.19 52.9
matrix_mult_2 0.210 0.073 2.41 344 0.253 0.238 2.28 13.69 0.251 0.242 2.28 52.25
matrix_mult_a 0.017 0.028 3.65 374 0.145 0.113 5.45 15.30 0.020 0.024 3.49 47.91
matrix_mult_b 0.032 0.035 3.67 307 0.044 0.025 4.51 14.91 0.020 0.028 3.47 50.5
matrix_mult_c 48.956 29.719 126.71 2674 0.089 0.017 4.87 14.38 0.029 0.016 3.42 48.41
pci_bridge32_a 0.110 0.056 0.54 121 0.192 0.098 0.52 7.33 0.076 0.036 0.43 44.64
pci_bridge32_b 0.001 0.004 0.77 95 0.001 0.005 0.83 8.08 0.002 0.008 0.65 43.72
superblue12 0.034 0.495 46.70 10813 0.125 0.374 38.1 96.18 0.131 0.379 36.46 547.8
superblue14 0.064 0.056 29.50 7010 0.041 0.051 26.1 54.26 0.055 0.081 25.28 168.35
superblue16_a 0.186 0.031 33.40 7068 0.090 0.013 28.2 54.92 0.164 0.028 28.70 170.21
superblue19 0.022 0.089 20.50 7890 0.033 0.093 17.0 42.23 0.039 0.091 16.70 97.84

Average 0.131 0.069 8.94 2102.82 0.141 0.091 7.68 22.28 0.124 0.087 7.27 91.13

Achieve up to 9.05% reduction in the congestion rate and 5.30% reduction in
routed wirelength compared with DREAMPlace and NTUplace4dr.
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Huang+, "NTUplace4dr: a detailed-routing-driven placer for mixed-size circuit designs with technology and region constraints", TCAD’17.

7
Lin+, "DREAMPIace: Deep Learning Toolkit-Enabled GPU Acceleration for Modern VLSI Placement", DAC’19.

Placement Improvement
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Graph Learning



• Verification [Yang et.al
TCAD’2018]

…

HS

Non-HS

• Mask optimization [Yang et.al DAC’2018]

Litho-
SimulatorGenerator

More Considerations

• Existing attempts still rely on regular format of data, like images;

• Netlists and layouts are naturally represented as graphs;

• Few DL solutions for graph-based problems in EDA.

 SPICE 10. Application Demo

10-2CIC
National Science Council
Chip Implementation Center

(1). Two-stage OP AMP Design

M1 M2

M3 M4

M5

M6

M7M8

Cc

CL

Vbias

1 2

3
4

5

vout

Ibias

vdd

vdd

* Target specification :
* CL = 4pF, Av>4000, 
* GB=2MHz 
* 1 < CMR < 4 , 0.8 < Vout < 4.2
* SR = 2 V/us , Pdiss < 10mW , 
* with 0.5um UMC process

vss

vout

Vbias

vdd

Challenge: Irregular Structure Learning
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• Fig. (a): Original circuit with bad testability. Module 1 is unobservable. Module 2 is
uncontrollable;

• Fig. (b): Insert test points to the circuit;

• (CP1, CP2) = (0, 1)→ line I = 0; (CP1, CP2) = (1, 1)→ line I = 1;

• CP2 = 0→ normal operation mode.

Module 1

Module 2

(a)

Module 1

OP

CP1 CP2

0
1

Module 2I

(b)

Example 1: Test Points Insertion
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• Represent a netlist as a directed graph. Each node represents a gate.

• Initial node attributes: SCOAP values 12.

• Graph convolutional networks: compute node embeddings first, then perform
classification.

FC LayersLayer 2Layer 1
Prediction

0
10

0

1 1

12
Goldstein+, "SCOAP: Sandia Controllability/Observability Analysis Program", DAC’80.

11
Y. Ma, H. Ren, and B. Khailany, H. Sikka, L. Luo, K. Natarajan, and B. Yu, "High Performance Graph ConvolutionaI Networks with Applications

in Testability Analysis", DAC’19.

Node Classification [DAC’19]11
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2

6

1

3

4

5

Encoding

Aggregation

1 [1⇥ 128]
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2 [1⇥ 64]
<latexit sha1_base64="f9szBjwYn0ydUMqNSBJnJA0gKjI=">AAAB+HicbZDLSgNBEEVr4ivGR0ZdumlMBFdhJoi6DLhxGcE8IBlCT6cnadLzoLtGiEO+xI0LRdz6Ke78GzvJLDTxQsPhVhVVff1ECo2O820VNja3tneKu6W9/YPDsn103NZxqhhvsVjGqutTzaWIeAsFSt5NFKehL3nHn9zO651HrrSIowecJtwL6SgSgWAUjTWwy9WeS/ooQq7J1aVXHdgVp+YsRNbBzaECuZoD+6s/jFka8giZpFr3XCdBL6MKBZN8VuqnmieUTeiI9wxG1GzyssXhM3JunCEJYmVehGTh/p7IaKj1NPRNZ0hxrFdrc/O/Wi/F4MbLRJSkyCO2XBSkkmBM5imQoVCcoZwaoEwJcythY6ooQ5NVyYTgrn55Hdr1mmv4vl5p1PM4inAKZ3ABLlxDA+6gCS1gkMIzvMKb9WS9WO/Wx7K1YOUzJ/BH1ucPXe+RiA==</latexit><latexit sha1_base64="f9szBjwYn0ydUMqNSBJnJA0gKjI=">AAAB+HicbZDLSgNBEEVr4ivGR0ZdumlMBFdhJoi6DLhxGcE8IBlCT6cnadLzoLtGiEO+xI0LRdz6Ke78GzvJLDTxQsPhVhVVff1ECo2O820VNja3tneKu6W9/YPDsn103NZxqhhvsVjGqutTzaWIeAsFSt5NFKehL3nHn9zO651HrrSIowecJtwL6SgSgWAUjTWwy9WeS/ooQq7J1aVXHdgVp+YsRNbBzaECuZoD+6s/jFka8giZpFr3XCdBL6MKBZN8VuqnmieUTeiI9wxG1GzyssXhM3JunCEJYmVehGTh/p7IaKj1NPRNZ0hxrFdrc/O/Wi/F4MbLRJSkyCO2XBSkkmBM5imQoVCcoZwaoEwJcythY6ooQ5NVyYTgrn55Hdr1mmv4vl5p1PM4inAKZ3ABLlxDA+6gCS1gkMIzvMKb9WS9WO/Wx7K1YOUzJ/BH1ucPXe+RiA==</latexit><latexit sha1_base64="f9szBjwYn0ydUMqNSBJnJA0gKjI=">AAAB+HicbZDLSgNBEEVr4ivGR0ZdumlMBFdhJoi6DLhxGcE8IBlCT6cnadLzoLtGiEO+xI0LRdz6Ke78GzvJLDTxQsPhVhVVff1ECo2O820VNja3tneKu6W9/YPDsn103NZxqhhvsVjGqutTzaWIeAsFSt5NFKehL3nHn9zO651HrrSIowecJtwL6SgSgWAUjTWwy9WeS/ooQq7J1aVXHdgVp+YsRNbBzaECuZoD+6s/jFka8giZpFr3XCdBL6MKBZN8VuqnmieUTeiI9wxG1GzyssXhM3JunCEJYmVehGTh/p7IaKj1NPRNZ0hxrFdrc/O/Wi/F4MbLRJSkyCO2XBSkkmBM5imQoVCcoZwaoEwJcythY6ooQ5NVyYTgrn55Hdr1mmv4vl5p1PM4inAKZ3ABLlxDA+6gCS1gkMIzvMKb9WS9WO/Wx7K1YOUzJ/BH1ucPXe+RiA==</latexit><latexit sha1_base64="f9szBjwYn0ydUMqNSBJnJA0gKjI=">AAAB+HicbZDLSgNBEEVr4ivGR0ZdumlMBFdhJoi6DLhxGcE8IBlCT6cnadLzoLtGiEO+xI0LRdz6Ke78GzvJLDTxQsPhVhVVff1ECo2O820VNja3tneKu6W9/YPDsn103NZxqhhvsVjGqutTzaWIeAsFSt5NFKehL3nHn9zO651HrrSIowecJtwL6SgSgWAUjTWwy9WeS/ooQq7J1aVXHdgVp+YsRNbBzaECuZoD+6s/jFka8giZpFr3XCdBL6MKBZN8VuqnmieUTeiI9wxG1GzyssXhM3JunCEJYmVehGTh/p7IaKj1NPRNZ0hxrFdrc/O/Wi/F4MbLRJSkyCO2XBSkkmBM5imQoVCcoZwaoEwJcythY6ooQ5NVyYTgrn55Hdr1mmv4vl5p1PM4inAKZ3ABLlxDA+6gCS1gkMIzvMKb9WS9WO/Wx7K1YOUzJ/BH1ucPXe+RiA==</latexit>

3 [1⇥ 64]
<latexit sha1_base64="f9szBjwYn0ydUMqNSBJnJA0gKjI=">AAAB+HicbZDLSgNBEEVr4ivGR0ZdumlMBFdhJoi6DLhxGcE8IBlCT6cnadLzoLtGiEO+xI0LRdz6Ke78GzvJLDTxQsPhVhVVff1ECo2O820VNja3tneKu6W9/YPDsn103NZxqhhvsVjGqutTzaWIeAsFSt5NFKehL3nHn9zO651HrrSIowecJtwL6SgSgWAUjTWwy9WeS/ooQq7J1aVXHdgVp+YsRNbBzaECuZoD+6s/jFka8giZpFr3XCdBL6MKBZN8VuqnmieUTeiI9wxG1GzyssXhM3JunCEJYmVehGTh/p7IaKj1NPRNZ0hxrFdrc/O/Wi/F4MbLRJSkyCO2XBSkkmBM5imQoVCcoZwaoEwJcythY6ooQ5NVyYTgrn55Hdr1mmv4vl5p1PM4inAKZ3ABLlxDA+6gCS1gkMIzvMKb9WS9WO/Wx7K1YOUzJ/BH1ucPXe+RiA==</latexit><latexit sha1_base64="f9szBjwYn0ydUMqNSBJnJA0gKjI=">AAAB+HicbZDLSgNBEEVr4ivGR0ZdumlMBFdhJoi6DLhxGcE8IBlCT6cnadLzoLtGiEO+xI0LRdz6Ke78GzvJLDTxQsPhVhVVff1ECo2O820VNja3tneKu6W9/YPDsn103NZxqhhvsVjGqutTzaWIeAsFSt5NFKehL3nHn9zO651HrrSIowecJtwL6SgSgWAUjTWwy9WeS/ooQq7J1aVXHdgVp+YsRNbBzaECuZoD+6s/jFka8giZpFr3XCdBL6MKBZN8VuqnmieUTeiI9wxG1GzyssXhM3JunCEJYmVehGTh/p7IaKj1NPRNZ0hxrFdrc/O/Wi/F4MbLRJSkyCO2XBSkkmBM5imQoVCcoZwaoEwJcythY6ooQ5NVyYTgrn55Hdr1mmv4vl5p1PM4inAKZ3ABLlxDA+6gCS1gkMIzvMKb9WS9WO/Wx7K1YOUzJ/BH1ucPXe+RiA==</latexit><latexit sha1_base64="f9szBjwYn0ydUMqNSBJnJA0gKjI=">AAAB+HicbZDLSgNBEEVr4ivGR0ZdumlMBFdhJoi6DLhxGcE8IBlCT6cnadLzoLtGiEO+xI0LRdz6Ke78GzvJLDTxQsPhVhVVff1ECo2O820VNja3tneKu6W9/YPDsn103NZxqhhvsVjGqutTzaWIeAsFSt5NFKehL3nHn9zO651HrrSIowecJtwL6SgSgWAUjTWwy9WeS/ooQq7J1aVXHdgVp+YsRNbBzaECuZoD+6s/jFka8giZpFr3XCdBL6MKBZN8VuqnmieUTeiI9wxG1GzyssXhM3JunCEJYmVehGTh/p7IaKj1NPRNZ0hxrFdrc/O/Wi/F4MbLRJSkyCO2XBSkkmBM5imQoVCcoZwaoEwJcythY6ooQ5NVyYTgrn55Hdr1mmv4vl5p1PM4inAKZ3ABLlxDA+6gCS1gkMIzvMKb9WS9WO/Wx7K1YOUzJ/BH1ucPXe+RiA==</latexit><latexit sha1_base64="f9szBjwYn0ydUMqNSBJnJA0gKjI=">AAAB+HicbZDLSgNBEEVr4ivGR0ZdumlMBFdhJoi6DLhxGcE8IBlCT6cnadLzoLtGiEO+xI0LRdz6Ke78GzvJLDTxQsPhVhVVff1ECo2O820VNja3tneKu6W9/YPDsn103NZxqhhvsVjGqutTzaWIeAsFSt5NFKehL3nHn9zO651HrrSIowecJtwL6SgSgWAUjTWwy9WeS/ooQq7J1aVXHdgVp+YsRNbBzaECuZoD+6s/jFka8giZpFr3XCdBL6MKBZN8VuqnmieUTeiI9wxG1GzyssXhM3JunCEJYmVehGTh/p7IaKj1NPRNZ0hxrFdrc/O/Wi/F4MbLRJSkyCO2XBSkkmBM5imQoVCcoZwaoEwJcythY6ooQ5NVyYTgrn55Hdr1mmv4vl5p1PM4inAKZ3ABLlxDA+6gCS1gkMIzvMKb9WS9WO/Wx7K1YOUzJ/BH1ucPXe+RiA==</latexit>

4 [1⇥ 64]
<latexit sha1_base64="f9szBjwYn0ydUMqNSBJnJA0gKjI=">AAAB+HicbZDLSgNBEEVr4ivGR0ZdumlMBFdhJoi6DLhxGcE8IBlCT6cnadLzoLtGiEO+xI0LRdz6Ke78GzvJLDTxQsPhVhVVff1ECo2O820VNja3tneKu6W9/YPDsn103NZxqhhvsVjGqutTzaWIeAsFSt5NFKehL3nHn9zO651HrrSIowecJtwL6SgSgWAUjTWwy9WeS/ooQq7J1aVXHdgVp+YsRNbBzaECuZoD+6s/jFka8giZpFr3XCdBL6MKBZN8VuqnmieUTeiI9wxG1GzyssXhM3JunCEJYmVehGTh/p7IaKj1NPRNZ0hxrFdrc/O/Wi/F4MbLRJSkyCO2XBSkkmBM5imQoVCcoZwaoEwJcythY6ooQ5NVyYTgrn55Hdr1mmv4vl5p1PM4inAKZ3ABLlxDA+6gCS1gkMIzvMKb9WS9WO/Wx7K1YOUzJ/BH1ucPXe+RiA==</latexit><latexit sha1_base64="f9szBjwYn0ydUMqNSBJnJA0gKjI=">AAAB+HicbZDLSgNBEEVr4ivGR0ZdumlMBFdhJoi6DLhxGcE8IBlCT6cnadLzoLtGiEO+xI0LRdz6Ke78GzvJLDTxQsPhVhVVff1ECo2O820VNja3tneKu6W9/YPDsn103NZxqhhvsVjGqutTzaWIeAsFSt5NFKehL3nHn9zO651HrrSIowecJtwL6SgSgWAUjTWwy9WeS/ooQq7J1aVXHdgVp+YsRNbBzaECuZoD+6s/jFka8giZpFr3XCdBL6MKBZN8VuqnmieUTeiI9wxG1GzyssXhM3JunCEJYmVehGTh/p7IaKj1NPRNZ0hxrFdrc/O/Wi/F4MbLRJSkyCO2XBSkkmBM5imQoVCcoZwaoEwJcythY6ooQ5NVyYTgrn55Hdr1mmv4vl5p1PM4inAKZ3ABLlxDA+6gCS1gkMIzvMKb9WS9WO/Wx7K1YOUzJ/BH1ucPXe+RiA==</latexit><latexit sha1_base64="f9szBjwYn0ydUMqNSBJnJA0gKjI=">AAAB+HicbZDLSgNBEEVr4ivGR0ZdumlMBFdhJoi6DLhxGcE8IBlCT6cnadLzoLtGiEO+xI0LRdz6Ke78GzvJLDTxQsPhVhVVff1ECo2O820VNja3tneKu6W9/YPDsn103NZxqhhvsVjGqutTzaWIeAsFSt5NFKehL3nHn9zO651HrrSIowecJtwL6SgSgWAUjTWwy9WeS/ooQq7J1aVXHdgVp+YsRNbBzaECuZoD+6s/jFka8giZpFr3XCdBL6MKBZN8VuqnmieUTeiI9wxG1GzyssXhM3JunCEJYmVehGTh/p7IaKj1NPRNZ0hxrFdrc/O/Wi/F4MbLRJSkyCO2XBSkkmBM5imQoVCcoZwaoEwJcythY6ooQ5NVyYTgrn55Hdr1mmv4vl5p1PM4inAKZ3ABLlxDA+6gCS1gkMIzvMKb9WS9WO/Wx7K1YOUzJ/BH1ucPXe+RiA==</latexit><latexit sha1_base64="f9szBjwYn0ydUMqNSBJnJA0gKjI=">AAAB+HicbZDLSgNBEEVr4ivGR0ZdumlMBFdhJoi6DLhxGcE8IBlCT6cnadLzoLtGiEO+xI0LRdz6Ke78GzvJLDTxQsPhVhVVff1ECo2O820VNja3tneKu6W9/YPDsn103NZxqhhvsVjGqutTzaWIeAsFSt5NFKehL3nHn9zO651HrrSIowecJtwL6SgSgWAUjTWwy9WeS/ooQq7J1aVXHdgVp+YsRNbBzaECuZoD+6s/jFka8giZpFr3XCdBL6MKBZN8VuqnmieUTeiI9wxG1GzyssXhM3JunCEJYmVehGTh/p7IaKj1NPRNZ0hxrFdrc/O/Wi/F4MbLRJSkyCO2XBSkkmBM5imQoVCcoZwaoEwJcythY6ooQ5NVyYTgrn55Hdr1mmv4vl5p1PM4inAKZ3ABLlxDA+6gCS1gkMIzvMKb9WS9WO/Wx7K1YOUzJ/BH1ucPXe+RiA==</latexit>

1 [1⇥ 4]
<latexit sha1_base64="Esc1wQglJvTU8pmXrR3WrZTvTbE=">AAAB9XicbZBNS8NAEIYnftb6VfXoZbEVPJWkCHosePFYwX5AGstmu22XbjZhd6KU0P/hxYMiXv0v3vw3btsctPWFhYd3ZpjZN0ykMOi6387a+sbm1nZhp7i7t39wWDo6bpk41Yw3WSxj3Qmp4VIo3kSBkncSzWkUSt4OxzezevuRayNidY+ThAcRHSoxEIyitR4qvke6KCJuyGVQ6ZXKbtWdi6yCl0MZcjV6pa9uP2ZpxBUySY3xPTfBIKMaBZN8WuymhieUjemQ+xYVtYuCbH71lJxbp08GsbZPIZm7vycyGhkziULbGVEcmeXazPyv5qc4uA4yoZIUuWKLRYNUEozJLALSF5ozlBMLlGlhbyVsRDVlaIMq2hC85S+vQqtW9Szf1cr1Wh5HAU7hDC7Agyuowy00oAkMNDzDK7w5T86L8+58LFrXnHzmBP7I+fwBa0WRFw==</latexit><latexit sha1_base64="Esc1wQglJvTU8pmXrR3WrZTvTbE=">AAAB9XicbZBNS8NAEIYnftb6VfXoZbEVPJWkCHosePFYwX5AGstmu22XbjZhd6KU0P/hxYMiXv0v3vw3btsctPWFhYd3ZpjZN0ykMOi6387a+sbm1nZhp7i7t39wWDo6bpk41Yw3WSxj3Qmp4VIo3kSBkncSzWkUSt4OxzezevuRayNidY+ThAcRHSoxEIyitR4qvke6KCJuyGVQ6ZXKbtWdi6yCl0MZcjV6pa9uP2ZpxBUySY3xPTfBIKMaBZN8WuymhieUjemQ+xYVtYuCbH71lJxbp08GsbZPIZm7vycyGhkziULbGVEcmeXazPyv5qc4uA4yoZIUuWKLRYNUEozJLALSF5ozlBMLlGlhbyVsRDVlaIMq2hC85S+vQqtW9Szf1cr1Wh5HAU7hDC7Agyuowy00oAkMNDzDK7w5T86L8+58LFrXnHzmBP7I+fwBa0WRFw==</latexit><latexit sha1_base64="Esc1wQglJvTU8pmXrR3WrZTvTbE=">AAAB9XicbZBNS8NAEIYnftb6VfXoZbEVPJWkCHosePFYwX5AGstmu22XbjZhd6KU0P/hxYMiXv0v3vw3btsctPWFhYd3ZpjZN0ykMOi6387a+sbm1nZhp7i7t39wWDo6bpk41Yw3WSxj3Qmp4VIo3kSBkncSzWkUSt4OxzezevuRayNidY+ThAcRHSoxEIyitR4qvke6KCJuyGVQ6ZXKbtWdi6yCl0MZcjV6pa9uP2ZpxBUySY3xPTfBIKMaBZN8WuymhieUjemQ+xYVtYuCbH71lJxbp08GsbZPIZm7vycyGhkziULbGVEcmeXazPyv5qc4uA4yoZIUuWKLRYNUEozJLALSF5ozlBMLlGlhbyVsRDVlaIMq2hC85S+vQqtW9Szf1cr1Wh5HAU7hDC7Agyuowy00oAkMNDzDK7w5T86L8+58LFrXnHzmBP7I+fwBa0WRFw==</latexit><latexit sha1_base64="Esc1wQglJvTU8pmXrR3WrZTvTbE=">AAAB9XicbZBNS8NAEIYnftb6VfXoZbEVPJWkCHosePFYwX5AGstmu22XbjZhd6KU0P/hxYMiXv0v3vw3btsctPWFhYd3ZpjZN0ykMOi6387a+sbm1nZhp7i7t39wWDo6bpk41Yw3WSxj3Qmp4VIo3kSBkncSzWkUSt4OxzezevuRayNidY+ThAcRHSoxEIyitR4qvke6KCJuyGVQ6ZXKbtWdi6yCl0MZcjV6pa9uP2ZpxBUySY3xPTfBIKMaBZN8WuymhieUjemQ+xYVtYuCbH71lJxbp08GsbZPIZm7vycyGhkziULbGVEcmeXazPyv5qc4uA4yoZIUuWKLRYNUEozJLALSF5ozlBMLlGlhbyVsRDVlaIMq2hC85S+vQqtW9Szf1cr1Wh5HAU7hDC7Agyuowy00oAkMNDzDK7w5T86L8+58LFrXnHzmBP7I+fwBa0WRFw==</latexit>

2 [1⇥ 4]
<latexit sha1_base64="Esc1wQglJvTU8pmXrR3WrZTvTbE=">AAAB9XicbZBNS8NAEIYnftb6VfXoZbEVPJWkCHosePFYwX5AGstmu22XbjZhd6KU0P/hxYMiXv0v3vw3btsctPWFhYd3ZpjZN0ykMOi6387a+sbm1nZhp7i7t39wWDo6bpk41Yw3WSxj3Qmp4VIo3kSBkncSzWkUSt4OxzezevuRayNidY+ThAcRHSoxEIyitR4qvke6KCJuyGVQ6ZXKbtWdi6yCl0MZcjV6pa9uP2ZpxBUySY3xPTfBIKMaBZN8WuymhieUjemQ+xYVtYuCbH71lJxbp08GsbZPIZm7vycyGhkziULbGVEcmeXazPyv5qc4uA4yoZIUuWKLRYNUEozJLALSF5ozlBMLlGlhbyVsRDVlaIMq2hC85S+vQqtW9Szf1cr1Wh5HAU7hDC7Agyuowy00oAkMNDzDK7w5T86L8+58LFrXnHzmBP7I+fwBa0WRFw==</latexit><latexit sha1_base64="Esc1wQglJvTU8pmXrR3WrZTvTbE=">AAAB9XicbZBNS8NAEIYnftb6VfXoZbEVPJWkCHosePFYwX5AGstmu22XbjZhd6KU0P/hxYMiXv0v3vw3btsctPWFhYd3ZpjZN0ykMOi6387a+sbm1nZhp7i7t39wWDo6bpk41Yw3WSxj3Qmp4VIo3kSBkncSzWkUSt4OxzezevuRayNidY+ThAcRHSoxEIyitR4qvke6KCJuyGVQ6ZXKbtWdi6yCl0MZcjV6pa9uP2ZpxBUySY3xPTfBIKMaBZN8WuymhieUjemQ+xYVtYuCbH71lJxbp08GsbZPIZm7vycyGhkziULbGVEcmeXazPyv5qc4uA4yoZIUuWKLRYNUEozJLALSF5ozlBMLlGlhbyVsRDVlaIMq2hC85S+vQqtW9Szf1cr1Wh5HAU7hDC7Agyuowy00oAkMNDzDK7w5T86L8+58LFrXnHzmBP7I+fwBa0WRFw==</latexit><latexit sha1_base64="Esc1wQglJvTU8pmXrR3WrZTvTbE=">AAAB9XicbZBNS8NAEIYnftb6VfXoZbEVPJWkCHosePFYwX5AGstmu22XbjZhd6KU0P/hxYMiXv0v3vw3btsctPWFhYd3ZpjZN0ykMOi6387a+sbm1nZhp7i7t39wWDo6bpk41Yw3WSxj3Qmp4VIo3kSBkncSzWkUSt4OxzezevuRayNidY+ThAcRHSoxEIyitR4qvke6KCJuyGVQ6ZXKbtWdi6yCl0MZcjV6pa9uP2ZpxBUySY3xPTfBIKMaBZN8WuymhieUjemQ+xYVtYuCbH71lJxbp08GsbZPIZm7vycyGhkziULbGVEcmeXazPyv5qc4uA4yoZIUuWKLRYNUEozJLALSF5ozlBMLlGlhbyVsRDVlaIMq2hC85S+vQqtW9Szf1cr1Wh5HAU7hDC7Agyuowy00oAkMNDzDK7w5T86L8+58LFrXnHzmBP7I+fwBa0WRFw==</latexit><latexit sha1_base64="Esc1wQglJvTU8pmXrR3WrZTvTbE=">AAAB9XicbZBNS8NAEIYnftb6VfXoZbEVPJWkCHosePFYwX5AGstmu22XbjZhd6KU0P/hxYMiXv0v3vw3btsctPWFhYd3ZpjZN0ykMOi6387a+sbm1nZhp7i7t39wWDo6bpk41Yw3WSxj3Qmp4VIo3kSBkncSzWkUSt4OxzezevuRayNidY+ThAcRHSoxEIyitR4qvke6KCJuyGVQ6ZXKbtWdi6yCl0MZcjV6pa9uP2ZpxBUySY3xPTfBIKMaBZN8WuymhieUjemQ+xYVtYuCbH71lJxbp08GsbZPIZm7vycyGhkziULbGVEcmeXazPyv5qc4uA4yoZIUuWKLRYNUEozJLALSF5ozlBMLlGlhbyVsRDVlaIMq2hC85S+vQqtW9Szf1cr1Wh5HAU7hDC7Agyuowy00oAkMNDzDK7w5T86L8+58LFrXnHzmBP7I+fwBa0WRFw==</latexit>

3 [1⇥ 4]
<latexit sha1_base64="Esc1wQglJvTU8pmXrR3WrZTvTbE=">AAAB9XicbZBNS8NAEIYnftb6VfXoZbEVPJWkCHosePFYwX5AGstmu22XbjZhd6KU0P/hxYMiXv0v3vw3btsctPWFhYd3ZpjZN0ykMOi6387a+sbm1nZhp7i7t39wWDo6bpk41Yw3WSxj3Qmp4VIo3kSBkncSzWkUSt4OxzezevuRayNidY+ThAcRHSoxEIyitR4qvke6KCJuyGVQ6ZXKbtWdi6yCl0MZcjV6pa9uP2ZpxBUySY3xPTfBIKMaBZN8WuymhieUjemQ+xYVtYuCbH71lJxbp08GsbZPIZm7vycyGhkziULbGVEcmeXazPyv5qc4uA4yoZIUuWKLRYNUEozJLALSF5ozlBMLlGlhbyVsRDVlaIMq2hC85S+vQqtW9Szf1cr1Wh5HAU7hDC7Agyuowy00oAkMNDzDK7w5T86L8+58LFrXnHzmBP7I+fwBa0WRFw==</latexit><latexit sha1_base64="Esc1wQglJvTU8pmXrR3WrZTvTbE=">AAAB9XicbZBNS8NAEIYnftb6VfXoZbEVPJWkCHosePFYwX5AGstmu22XbjZhd6KU0P/hxYMiXv0v3vw3btsctPWFhYd3ZpjZN0ykMOi6387a+sbm1nZhp7i7t39wWDo6bpk41Yw3WSxj3Qmp4VIo3kSBkncSzWkUSt4OxzezevuRayNidY+ThAcRHSoxEIyitR4qvke6KCJuyGVQ6ZXKbtWdi6yCl0MZcjV6pa9uP2ZpxBUySY3xPTfBIKMaBZN8WuymhieUjemQ+xYVtYuCbH71lJxbp08GsbZPIZm7vycyGhkziULbGVEcmeXazPyv5qc4uA4yoZIUuWKLRYNUEozJLALSF5ozlBMLlGlhbyVsRDVlaIMq2hC85S+vQqtW9Szf1cr1Wh5HAU7hDC7Agyuowy00oAkMNDzDK7w5T86L8+58LFrXnHzmBP7I+fwBa0WRFw==</latexit><latexit sha1_base64="Esc1wQglJvTU8pmXrR3WrZTvTbE=">AAAB9XicbZBNS8NAEIYnftb6VfXoZbEVPJWkCHosePFYwX5AGstmu22XbjZhd6KU0P/hxYMiXv0v3vw3btsctPWFhYd3ZpjZN0ykMOi6387a+sbm1nZhp7i7t39wWDo6bpk41Yw3WSxj3Qmp4VIo3kSBkncSzWkUSt4OxzezevuRayNidY+ThAcRHSoxEIyitR4qvke6KCJuyGVQ6ZXKbtWdi6yCl0MZcjV6pa9uP2ZpxBUySY3xPTfBIKMaBZN8WuymhieUjemQ+xYVtYuCbH71lJxbp08GsbZPIZm7vycyGhkziULbGVEcmeXazPyv5qc4uA4yoZIUuWKLRYNUEozJLALSF5ozlBMLlGlhbyVsRDVlaIMq2hC85S+vQqtW9Szf1cr1Wh5HAU7hDC7Agyuowy00oAkMNDzDK7w5T86L8+58LFrXnHzmBP7I+fwBa0WRFw==</latexit><latexit sha1_base64="Esc1wQglJvTU8pmXrR3WrZTvTbE=">AAAB9XicbZBNS8NAEIYnftb6VfXoZbEVPJWkCHosePFYwX5AGstmu22XbjZhd6KU0P/hxYMiXv0v3vw3btsctPWFhYd3ZpjZN0ykMOi6387a+sbm1nZhp7i7t39wWDo6bpk41Yw3WSxj3Qmp4VIo3kSBkncSzWkUSt4OxzezevuRayNidY+ThAcRHSoxEIyitR4qvke6KCJuyGVQ6ZXKbtWdi6yCl0MZcjV6pa9uP2ZpxBUySY3xPTfBIKMaBZN8WuymhieUjemQ+xYVtYuCbH71lJxbp08GsbZPIZm7vycyGhkziULbGVEcmeXazPyv5qc4uA4yoZIUuWKLRYNUEozJLALSF5ozlBMLlGlhbyVsRDVlaIMq2hC85S+vQqtW9Szf1cr1Wh5HAU7hDC7Agyuowy00oAkMNDzDK7w5T86L8+58LFrXnHzmBP7I+fwBa0WRFw==</latexit>

4 [1⇥ 4]
<latexit sha1_base64="Esc1wQglJvTU8pmXrR3WrZTvTbE=">AAAB9XicbZBNS8NAEIYnftb6VfXoZbEVPJWkCHosePFYwX5AGstmu22XbjZhd6KU0P/hxYMiXv0v3vw3btsctPWFhYd3ZpjZN0ykMOi6387a+sbm1nZhp7i7t39wWDo6bpk41Yw3WSxj3Qmp4VIo3kSBkncSzWkUSt4OxzezevuRayNidY+ThAcRHSoxEIyitR4qvke6KCJuyGVQ6ZXKbtWdi6yCl0MZcjV6pa9uP2ZpxBUySY3xPTfBIKMaBZN8WuymhieUjemQ+xYVtYuCbH71lJxbp08GsbZPIZm7vycyGhkziULbGVEcmeXazPyv5qc4uA4yoZIUuWKLRYNUEozJLALSF5ozlBMLlGlhbyVsRDVlaIMq2hC85S+vQqtW9Szf1cr1Wh5HAU7hDC7Agyuowy00oAkMNDzDK7w5T86L8+58LFrXnHzmBP7I+fwBa0WRFw==</latexit><latexit sha1_base64="Esc1wQglJvTU8pmXrR3WrZTvTbE=">AAAB9XicbZBNS8NAEIYnftb6VfXoZbEVPJWkCHosePFYwX5AGstmu22XbjZhd6KU0P/hxYMiXv0v3vw3btsctPWFhYd3ZpjZN0ykMOi6387a+sbm1nZhp7i7t39wWDo6bpk41Yw3WSxj3Qmp4VIo3kSBkncSzWkUSt4OxzezevuRayNidY+ThAcRHSoxEIyitR4qvke6KCJuyGVQ6ZXKbtWdi6yCl0MZcjV6pa9uP2ZpxBUySY3xPTfBIKMaBZN8WuymhieUjemQ+xYVtYuCbH71lJxbp08GsbZPIZm7vycyGhkziULbGVEcmeXazPyv5qc4uA4yoZIUuWKLRYNUEozJLALSF5ozlBMLlGlhbyVsRDVlaIMq2hC85S+vQqtW9Szf1cr1Wh5HAU7hDC7Agyuowy00oAkMNDzDK7w5T86L8+58LFrXnHzmBP7I+fwBa0WRFw==</latexit><latexit sha1_base64="Esc1wQglJvTU8pmXrR3WrZTvTbE=">AAAB9XicbZBNS8NAEIYnftb6VfXoZbEVPJWkCHosePFYwX5AGstmu22XbjZhd6KU0P/hxYMiXv0v3vw3btsctPWFhYd3ZpjZN0ykMOi6387a+sbm1nZhp7i7t39wWDo6bpk41Yw3WSxj3Qmp4VIo3kSBkncSzWkUSt4OxzezevuRayNidY+ThAcRHSoxEIyitR4qvke6KCJuyGVQ6ZXKbtWdi6yCl0MZcjV6pa9uP2ZpxBUySY3xPTfBIKMaBZN8WuymhieUjemQ+xYVtYuCbH71lJxbp08GsbZPIZm7vycyGhkziULbGVEcmeXazPyv5qc4uA4yoZIUuWKLRYNUEozJLALSF5ozlBMLlGlhbyVsRDVlaIMq2hC85S+vQqtW9Szf1cr1Wh5HAU7hDC7Agyuowy00oAkMNDzDK7w5T86L8+58LFrXnHzmBP7I+fwBa0WRFw==</latexit><latexit sha1_base64="Esc1wQglJvTU8pmXrR3WrZTvTbE=">AAAB9XicbZBNS8NAEIYnftb6VfXoZbEVPJWkCHosePFYwX5AGstmu22XbjZhd6KU0P/hxYMiXv0v3vw3btsctPWFhYd3ZpjZN0ykMOi6387a+sbm1nZhp7i7t39wWDo6bpk41Yw3WSxj3Qmp4VIo3kSBkncSzWkUSt4OxzezevuRayNidY+ThAcRHSoxEIyitR4qvke6KCJuyGVQ6ZXKbtWdi6yCl0MZcjV6pa9uP2ZpxBUySY3xPTfBIKMaBZN8WuymhieUjemQ+xYVtYuCbH71lJxbp08GsbZPIZm7vycyGhkziULbGVEcmeXazPyv5qc4uA4yoZIUuWKLRYNUEozJLALSF5ozlBMLlGlhbyVsRDVlaIMq2hC85S+vQqtW9Szf1cr1Wh5HAU7hDC7Agyuowy00oAkMNDzDK7w5T86L8+58LFrXnHzmBP7I+fwBa0WRFw==</latexit>

Encoding Encoding Encoding Encoding

1 2 3 4
[4⇥ 4]

<latexit sha1_base64="t0vBBJQHG1pyts/Wwe3QLMuVU1w=">AAAB9XicbZDLSgNBEEVr4ivGV9Slm8ZEcBVmQkCXATcuI5gHTMbQ0+lJmvQ86K5RwpD/cONCEbf+izv/xk4yC0280HC4VUVVXz+RQqNtf1uFjc2t7Z3ibmlv/+DwqHx80tFxqhhvs1jGqudTzaWIeBsFSt5LFKehL3nXn9zM691HrrSIo3ucJtwL6SgSgWAUjfVQdRukjyLkmjS86qBcsWv2QmQdnBwqkKs1KH/1hzFLQx4hk1Rr17ET9DKqUDDJZ6V+qnlC2YSOuGswomaRly2unpEL4wxJECvzIiQL9/dERkOtp6FvOkOKY71am5v/1dwUg2svE1GSIo/YclGQSoIxmUdAhkJxhnJqgDIlzK2EjamiDE1QJROCs/rldejUa47hu3qlWc/jKMIZnMMlOHAFTbiFFrSBgYJneIU368l6sd6tj2VrwcpnTuGPrM8fb/KRGg==</latexit><latexit sha1_base64="t0vBBJQHG1pyts/Wwe3QLMuVU1w=">AAAB9XicbZDLSgNBEEVr4ivGV9Slm8ZEcBVmQkCXATcuI5gHTMbQ0+lJmvQ86K5RwpD/cONCEbf+izv/xk4yC0280HC4VUVVXz+RQqNtf1uFjc2t7Z3ibmlv/+DwqHx80tFxqhhvs1jGqudTzaWIeBsFSt5LFKehL3nXn9zM691HrrSIo3ucJtwL6SgSgWAUjfVQdRukjyLkmjS86qBcsWv2QmQdnBwqkKs1KH/1hzFLQx4hk1Rr17ET9DKqUDDJZ6V+qnlC2YSOuGswomaRly2unpEL4wxJECvzIiQL9/dERkOtp6FvOkOKY71am5v/1dwUg2svE1GSIo/YclGQSoIxmUdAhkJxhnJqgDIlzK2EjamiDE1QJROCs/rldejUa47hu3qlWc/jKMIZnMMlOHAFTbiFFrSBgYJneIU368l6sd6tj2VrwcpnTuGPrM8fb/KRGg==</latexit><latexit sha1_base64="t0vBBJQHG1pyts/Wwe3QLMuVU1w=">AAAB9XicbZDLSgNBEEVr4ivGV9Slm8ZEcBVmQkCXATcuI5gHTMbQ0+lJmvQ86K5RwpD/cONCEbf+izv/xk4yC0280HC4VUVVXz+RQqNtf1uFjc2t7Z3ibmlv/+DwqHx80tFxqhhvs1jGqudTzaWIeBsFSt5LFKehL3nXn9zM691HrrSIo3ucJtwL6SgSgWAUjfVQdRukjyLkmjS86qBcsWv2QmQdnBwqkKs1KH/1hzFLQx4hk1Rr17ET9DKqUDDJZ6V+qnlC2YSOuGswomaRly2unpEL4wxJECvzIiQL9/dERkOtp6FvOkOKY71am5v/1dwUg2svE1GSIo/YclGQSoIxmUdAhkJxhnJqgDIlzK2EjamiDE1QJROCs/rldejUa47hu3qlWc/jKMIZnMMlOHAFTbiFFrSBgYJneIU368l6sd6tj2VrwcpnTuGPrM8fb/KRGg==</latexit><latexit sha1_base64="t0vBBJQHG1pyts/Wwe3QLMuVU1w=">AAAB9XicbZDLSgNBEEVr4ivGV9Slm8ZEcBVmQkCXATcuI5gHTMbQ0+lJmvQ86K5RwpD/cONCEbf+izv/xk4yC0280HC4VUVVXz+RQqNtf1uFjc2t7Z3ibmlv/+DwqHx80tFxqhhvs1jGqudTzaWIeBsFSt5LFKehL3nXn9zM691HrrSIo3ucJtwL6SgSgWAUjfVQdRukjyLkmjS86qBcsWv2QmQdnBwqkKs1KH/1hzFLQx4hk1Rr17ET9DKqUDDJZ6V+qnlC2YSOuGswomaRly2unpEL4wxJECvzIiQL9/dERkOtp6FvOkOKY71am5v/1dwUg2svE1GSIo/YclGQSoIxmUdAhkJxhnJqgDIlzK2EjamiDE1QJROCs/rldejUa47hu3qlWc/jKMIZnMMlOHAFTbiFFrSBgYJneIU368l6sd6tj2VrwcpnTuGPrM8fb/KRGg==</latexit>

1 2 5
[3⇥ 4]

<latexit sha1_base64="ZRWAUcQqUl4U4xlVrk2nk3hc1Vc=">AAAB9XicbZDLSgNBEEVr4ivGV9Slm8ZEcBVmoqDLgBuXEcwDJmPo6fQkTXoedNcoYch/uHGhiFv/xZ1/YyeZhSZeaDjcqqKqr59IodG2v63C2vrG5lZxu7Szu7d/UD48aus4VYy3WCxj1fWp5lJEvIUCJe8mitPQl7zjj29m9c4jV1rE0T1OEu6FdBiJQDCKxnqouhekhyLkmlx61X65YtfsucgqODlUIFezX/7qDWKWhjxCJqnWrmMn6GVUoWCST0u9VPOEsjEdctdgRM0iL5tfPSVnxhmQIFbmRUjm7u+JjIZaT0LfdIYUR3q5NjP/q7kpBtdeJqIkRR6xxaIglQRjMouADITiDOXEAGVKmFsJG1FFGZqgSiYEZ/nLq9Cu1xzDd/VKo57HUYQTOIVzcOAKGnALTWgBAwXP8Apv1pP1Yr1bH4vWgpXPHMMfWZ8/bmORGQ==</latexit><latexit sha1_base64="ZRWAUcQqUl4U4xlVrk2nk3hc1Vc=">AAAB9XicbZDLSgNBEEVr4ivGV9Slm8ZEcBVmoqDLgBuXEcwDJmPo6fQkTXoedNcoYch/uHGhiFv/xZ1/YyeZhSZeaDjcqqKqr59IodG2v63C2vrG5lZxu7Szu7d/UD48aus4VYy3WCxj1fWp5lJEvIUCJe8mitPQl7zjj29m9c4jV1rE0T1OEu6FdBiJQDCKxnqouhekhyLkmlx61X65YtfsucgqODlUIFezX/7qDWKWhjxCJqnWrmMn6GVUoWCST0u9VPOEsjEdctdgRM0iL5tfPSVnxhmQIFbmRUjm7u+JjIZaT0LfdIYUR3q5NjP/q7kpBtdeJqIkRR6xxaIglQRjMouADITiDOXEAGVKmFsJG1FFGZqgSiYEZ/nLq9Cu1xzDd/VKo57HUYQTOIVzcOAKGnALTWgBAwXP8Apv1pP1Yr1bH4vWgpXPHMMfWZ8/bmORGQ==</latexit><latexit sha1_base64="ZRWAUcQqUl4U4xlVrk2nk3hc1Vc=">AAAB9XicbZDLSgNBEEVr4ivGV9Slm8ZEcBVmoqDLgBuXEcwDJmPo6fQkTXoedNcoYch/uHGhiFv/xZ1/YyeZhSZeaDjcqqKqr59IodG2v63C2vrG5lZxu7Szu7d/UD48aus4VYy3WCxj1fWp5lJEvIUCJe8mitPQl7zjj29m9c4jV1rE0T1OEu6FdBiJQDCKxnqouhekhyLkmlx61X65YtfsucgqODlUIFezX/7qDWKWhjxCJqnWrmMn6GVUoWCST0u9VPOEsjEdctdgRM0iL5tfPSVnxhmQIFbmRUjm7u+JjIZaT0LfdIYUR3q5NjP/q7kpBtdeJqIkRR6xxaIglQRjMouADITiDOXEAGVKmFsJG1FFGZqgSiYEZ/nLq9Cu1xzDd/VKo57HUYQTOIVzcOAKGnALTWgBAwXP8Apv1pP1Yr1bH4vWgpXPHMMfWZ8/bmORGQ==</latexit><latexit sha1_base64="ZRWAUcQqUl4U4xlVrk2nk3hc1Vc=">AAAB9XicbZDLSgNBEEVr4ivGV9Slm8ZEcBVmoqDLgBuXEcwDJmPo6fQkTXoedNcoYch/uHGhiFv/xZ1/YyeZhSZeaDjcqqKqr59IodG2v63C2vrG5lZxu7Szu7d/UD48aus4VYy3WCxj1fWp5lJEvIUCJe8mitPQl7zjj29m9c4jV1rE0T1OEu6FdBiJQDCKxnqouhekhyLkmlx61X65YtfsucgqODlUIFezX/7qDWKWhjxCJqnWrmMn6GVUoWCST0u9VPOEsjEdctdgRM0iL5tfPSVnxhmQIFbmRUjm7u+JjIZaT0LfdIYUR3q5NjP/q7kpBtdeJqIkRR6xxaIglQRjMouADITiDOXEAGVKmFsJG1FFGZqgSiYEZ/nLq9Cu1xzDd/VKo57HUYQTOIVzcOAKGnALTWgBAwXP8Apv1pP1Yr1bH4vWgpXPHMMfWZ8/bmORGQ==</latexit>

1 3 6
[3⇥ 4]

<latexit sha1_base64="ZRWAUcQqUl4U4xlVrk2nk3hc1Vc=">AAAB9XicbZDLSgNBEEVr4ivGV9Slm8ZEcBVmoqDLgBuXEcwDJmPo6fQkTXoedNcoYch/uHGhiFv/xZ1/YyeZhSZeaDjcqqKqr59IodG2v63C2vrG5lZxu7Szu7d/UD48aus4VYy3WCxj1fWp5lJEvIUCJe8mitPQl7zjj29m9c4jV1rE0T1OEu6FdBiJQDCKxnqouhekhyLkmlx61X65YtfsucgqODlUIFezX/7qDWKWhjxCJqnWrmMn6GVUoWCST0u9VPOEsjEdctdgRM0iL5tfPSVnxhmQIFbmRUjm7u+JjIZaT0LfdIYUR3q5NjP/q7kpBtdeJqIkRR6xxaIglQRjMouADITiDOXEAGVKmFsJG1FFGZqgSiYEZ/nLq9Cu1xzDd/VKo57HUYQTOIVzcOAKGnALTWgBAwXP8Apv1pP1Yr1bH4vWgpXPHMMfWZ8/bmORGQ==</latexit><latexit sha1_base64="ZRWAUcQqUl4U4xlVrk2nk3hc1Vc=">AAAB9XicbZDLSgNBEEVr4ivGV9Slm8ZEcBVmoqDLgBuXEcwDJmPo6fQkTXoedNcoYch/uHGhiFv/xZ1/YyeZhSZeaDjcqqKqr59IodG2v63C2vrG5lZxu7Szu7d/UD48aus4VYy3WCxj1fWp5lJEvIUCJe8mitPQl7zjj29m9c4jV1rE0T1OEu6FdBiJQDCKxnqouhekhyLkmlx61X65YtfsucgqODlUIFezX/7qDWKWhjxCJqnWrmMn6GVUoWCST0u9VPOEsjEdctdgRM0iL5tfPSVnxhmQIFbmRUjm7u+JjIZaT0LfdIYUR3q5NjP/q7kpBtdeJqIkRR6xxaIglQRjMouADITiDOXEAGVKmFsJG1FFGZqgSiYEZ/nLq9Cu1xzDd/VKo57HUYQTOIVzcOAKGnALTWgBAwXP8Apv1pP1Yr1bH4vWgpXPHMMfWZ8/bmORGQ==</latexit><latexit sha1_base64="ZRWAUcQqUl4U4xlVrk2nk3hc1Vc=">AAAB9XicbZDLSgNBEEVr4ivGV9Slm8ZEcBVmoqDLgBuXEcwDJmPo6fQkTXoedNcoYch/uHGhiFv/xZ1/YyeZhSZeaDjcqqKqr59IodG2v63C2vrG5lZxu7Szu7d/UD48aus4VYy3WCxj1fWp5lJEvIUCJe8mitPQl7zjj29m9c4jV1rE0T1OEu6FdBiJQDCKxnqouhekhyLkmlx61X65YtfsucgqODlUIFezX/7qDWKWhjxCJqnWrmMn6GVUoWCST0u9VPOEsjEdctdgRM0iL5tfPSVnxhmQIFbmRUjm7u+JjIZaT0LfdIYUR3q5NjP/q7kpBtdeJqIkRR6xxaIglQRjMouADITiDOXEAGVKmFsJG1FFGZqgSiYEZ/nLq9Cu1xzDd/VKo57HUYQTOIVzcOAKGnALTWgBAwXP8Apv1pP1Yr1bH4vWgpXPHMMfWZ8/bmORGQ==</latexit><latexit sha1_base64="ZRWAUcQqUl4U4xlVrk2nk3hc1Vc=">AAAB9XicbZDLSgNBEEVr4ivGV9Slm8ZEcBVmoqDLgBuXEcwDJmPo6fQkTXoedNcoYch/uHGhiFv/xZ1/YyeZhSZeaDjcqqKqr59IodG2v63C2vrG5lZxu7Szu7d/UD48aus4VYy3WCxj1fWp5lJEvIUCJe8mitPQl7zjj29m9c4jV1rE0T1OEu6FdBiJQDCKxnqouhekhyLkmlx61X65YtfsucgqODlUIFezX/7qDWKWhjxCJqnWrmMn6GVUoWCST0u9VPOEsjEdctdgRM0iL5tfPSVnxhmQIFbmRUjm7u+JjIZaT0LfdIYUR3q5NjP/q7kpBtdeJqIkRR6xxaIglQRjMouADITiDOXEAGVKmFsJG1FFGZqgSiYEZ/nLq9Cu1xzDd/VKo57HUYQTOIVzcOAKGnALTWgBAwXP8Apv1pP1Yr1bH4vWgpXPHMMfWZ8/bmORGQ==</latexit>

1 4
[2⇥ 4]

<latexit sha1_base64="gz9sTuEnDC8pCyixZBfR1XQG1ko=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYCJ4CruLoMeAF48RzAM2a5idzCZDZh/M9CphyX948aCIV//Fm3/jJNmDJhY0FFXddHcFqRQabfvbWlvf2NzaLu2Ud/f2Dw4rR8dtnWSK8RZLZKK6AdVcipi3UKDk3VRxGgWSd4LxzczvPHKlRRLf4yTlfkSHsQgFo2ikh5rnkh6KiGty6df6lapdt+cgq8QpSBUKNPuVr94gYVnEY2SSau05dop+ThUKJvm03Ms0Tykb0yH3DI2pWeTn86un5NwoAxImylSMZK7+nshppPUkCkxnRHGkl72Z+J/nZRhe+7mI0wx5zBaLwkwSTMgsAjIQijOUE0MoU8LcStiIKsrQBFU2ITjLL6+Stlt37Lpz51YbbhFHCU7hDC7AgStowC00oQUMFDzDK7xZT9aL9W59LFrXrGLmBP7A+vwBbNKRGA==</latexit><latexit sha1_base64="gz9sTuEnDC8pCyixZBfR1XQG1ko=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYCJ4CruLoMeAF48RzAM2a5idzCZDZh/M9CphyX948aCIV//Fm3/jJNmDJhY0FFXddHcFqRQabfvbWlvf2NzaLu2Ud/f2Dw4rR8dtnWSK8RZLZKK6AdVcipi3UKDk3VRxGgWSd4LxzczvPHKlRRLf4yTlfkSHsQgFo2ikh5rnkh6KiGty6df6lapdt+cgq8QpSBUKNPuVr94gYVnEY2SSau05dop+ThUKJvm03Ms0Tykb0yH3DI2pWeTn86un5NwoAxImylSMZK7+nshppPUkCkxnRHGkl72Z+J/nZRhe+7mI0wx5zBaLwkwSTMgsAjIQijOUE0MoU8LcStiIKsrQBFU2ITjLL6+Stlt37Lpz51YbbhFHCU7hDC7AgStowC00oQUMFDzDK7xZT9aL9W59LFrXrGLmBP7A+vwBbNKRGA==</latexit><latexit sha1_base64="gz9sTuEnDC8pCyixZBfR1XQG1ko=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYCJ4CruLoMeAF48RzAM2a5idzCZDZh/M9CphyX948aCIV//Fm3/jJNmDJhY0FFXddHcFqRQabfvbWlvf2NzaLu2Ud/f2Dw4rR8dtnWSK8RZLZKK6AdVcipi3UKDk3VRxGgWSd4LxzczvPHKlRRLf4yTlfkSHsQgFo2ikh5rnkh6KiGty6df6lapdt+cgq8QpSBUKNPuVr94gYVnEY2SSau05dop+ThUKJvm03Ms0Tykb0yH3DI2pWeTn86un5NwoAxImylSMZK7+nshppPUkCkxnRHGkl72Z+J/nZRhe+7mI0wx5zBaLwkwSTMgsAjIQijOUE0MoU8LcStiIKsrQBFU2ITjLL6+Stlt37Lpz51YbbhFHCU7hDC7AgStowC00oQUMFDzDK7xZT9aL9W59LFrXrGLmBP7A+vwBbNKRGA==</latexit><latexit sha1_base64="gz9sTuEnDC8pCyixZBfR1XQG1ko=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYCJ4CruLoMeAF48RzAM2a5idzCZDZh/M9CphyX948aCIV//Fm3/jJNmDJhY0FFXddHcFqRQabfvbWlvf2NzaLu2Ud/f2Dw4rR8dtnWSK8RZLZKK6AdVcipi3UKDk3VRxGgWSd4LxzczvPHKlRRLf4yTlfkSHsQgFo2ikh5rnkh6KiGty6df6lapdt+cgq8QpSBUKNPuVr94gYVnEY2SSau05dop+ThUKJvm03Ms0Tykb0yH3DI2pWeTn86un5NwoAxImylSMZK7+nshppPUkCkxnRHGkl72Z+J/nZRhe+7mI0wx5zBaLwkwSTMgsAjIQijOUE0MoU8LcStiIKsrQBFU2ITjLL6+Stlt37Lpz51YbbhFHCU7hDC7AgStowC00oQUMFDzDK7xZT9aL9W59LFrXrGLmBP7A+vwBbNKRGA==</latexit>

Aggregation Aggregation Aggregation Aggregation

d = 2
<latexit sha1_base64="jpxVY4aTErt9hJMB0trgCd4dSrA=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4ut4KkkvehFKHjxWMG2QhvKZrNpl242YXcilNAf4cWDIl79Pd78N27bHLT1hYWHd2bYmTdIpTDout9OaWNza3unvFvZ2z84PKoen3RNkmnGOyyRiX4MqOFSKN5BgZI/pprTOJC8F0xu5/XeE9dGJOoBpyn3YzpSIhKMorV69ZDckGZ9WK25DXchsg5eATUo1B5WvwZhwrKYK2SSGtP33BT9nGoUTPJZZZAZnlI2oSPet6hozI2fL9adkQvrhCRKtH0KycL9PZHT2JhpHNjOmOLYrNbm5n+1fobRtZ8LlWbIFVt+FGWSYELmt5NQaM5QTi1QpoXdlbAx1ZShTahiQ/BWT16HbrPhWb5v1lrNIo4ynME5XIIHV9CCO2hDBxhM4Ble4c1JnRfn3flYtpacYuYU/sj5/AEa744J</latexit><latexit sha1_base64="jpxVY4aTErt9hJMB0trgCd4dSrA=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4ut4KkkvehFKHjxWMG2QhvKZrNpl242YXcilNAf4cWDIl79Pd78N27bHLT1hYWHd2bYmTdIpTDout9OaWNza3unvFvZ2z84PKoen3RNkmnGOyyRiX4MqOFSKN5BgZI/pprTOJC8F0xu5/XeE9dGJOoBpyn3YzpSIhKMorV69ZDckGZ9WK25DXchsg5eATUo1B5WvwZhwrKYK2SSGtP33BT9nGoUTPJZZZAZnlI2oSPet6hozI2fL9adkQvrhCRKtH0KycL9PZHT2JhpHNjOmOLYrNbm5n+1fobRtZ8LlWbIFVt+FGWSYELmt5NQaM5QTi1QpoXdlbAx1ZShTahiQ/BWT16HbrPhWb5v1lrNIo4ynME5XIIHV9CCO2hDBxhM4Ble4c1JnRfn3flYtpacYuYU/sj5/AEa744J</latexit><latexit sha1_base64="jpxVY4aTErt9hJMB0trgCd4dSrA=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4ut4KkkvehFKHjxWMG2QhvKZrNpl242YXcilNAf4cWDIl79Pd78N27bHLT1hYWHd2bYmTdIpTDout9OaWNza3unvFvZ2z84PKoen3RNkmnGOyyRiX4MqOFSKN5BgZI/pprTOJC8F0xu5/XeE9dGJOoBpyn3YzpSIhKMorV69ZDckGZ9WK25DXchsg5eATUo1B5WvwZhwrKYK2SSGtP33BT9nGoUTPJZZZAZnlI2oSPet6hozI2fL9adkQvrhCRKtH0KycL9PZHT2JhpHNjOmOLYrNbm5n+1fobRtZ8LlWbIFVt+FGWSYELmt5NQaM5QTi1QpoXdlbAx1ZShTahiQ/BWT16HbrPhWb5v1lrNIo4ynME5XIIHV9CCO2hDBxhM4Ble4c1JnRfn3flYtpacYuYU/sj5/AEa744J</latexit><latexit sha1_base64="jpxVY4aTErt9hJMB0trgCd4dSrA=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4ut4KkkvehFKHjxWMG2QhvKZrNpl242YXcilNAf4cWDIl79Pd78N27bHLT1hYWHd2bYmTdIpTDout9OaWNza3unvFvZ2z84PKoen3RNkmnGOyyRiX4MqOFSKN5BgZI/pprTOJC8F0xu5/XeE9dGJOoBpyn3YzpSIhKMorV69ZDckGZ9WK25DXchsg5eATUo1B5WvwZhwrKYK2SSGtP33BT9nGoUTPJZZZAZnlI2oSPet6hozI2fL9adkQvrhCRKtH0KycL9PZHT2JhpHNjOmOLYrNbm5n+1fobRtZ8LlWbIFVt+FGWSYELmt5NQaM5QTi1QpoXdlbAx1ZShTahiQ/BWT16HbrPhWb5v1lrNIo4ynME5XIIHV9CCO2hDBxhM4Ble4c1JnRfn3flYtpacYuYU/sj5/AEa744J</latexit>

K2 = 128
<latexit sha1_base64="X6qJQxdJCNDB4/kqt0E4zH3odo8=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8FWcFVmZmM3QsGN4KaCvUg7lEyaaUOTzJBkhDL0Kdy4UMStj+POtzFtZ6GtPwQ+/nMOOecPE860cd1vp7CxubW9U9wt7e0fHB6Vj0/aOk4VoS0S81h1Q6wpZ5K2DDOcdhNFsQg57YSTm3m980SVZrF8MNOEBgKPJIsYwcZaj9W7gX/t+fXqoFxxa+5CaB28HCqQqzkof/WHMUkFlYZwrHXPcxMTZFgZRjidlfqppgkmEzyiPYsSC6qDbLHwDF1YZ4iiWNknDVq4vycyLLSeitB2CmzGerU2N/+r9VIT1YOMySQ1VJLlR1HKkYnR/Ho0ZIoSw6cWMFHM7orIGCtMjM2oZEPwVk9eh7Zf8yzf+5WGn8dRhDM4h0vw4AoacAtNaAEBAc/wCm+Ocl6cd+dj2Vpw8plT+CPn8wdc846+</latexit><latexit sha1_base64="X6qJQxdJCNDB4/kqt0E4zH3odo8=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8FWcFVmZmM3QsGN4KaCvUg7lEyaaUOTzJBkhDL0Kdy4UMStj+POtzFtZ6GtPwQ+/nMOOecPE860cd1vp7CxubW9U9wt7e0fHB6Vj0/aOk4VoS0S81h1Q6wpZ5K2DDOcdhNFsQg57YSTm3m980SVZrF8MNOEBgKPJIsYwcZaj9W7gX/t+fXqoFxxa+5CaB28HCqQqzkof/WHMUkFlYZwrHXPcxMTZFgZRjidlfqppgkmEzyiPYsSC6qDbLHwDF1YZ4iiWNknDVq4vycyLLSeitB2CmzGerU2N/+r9VIT1YOMySQ1VJLlR1HKkYnR/Ho0ZIoSw6cWMFHM7orIGCtMjM2oZEPwVk9eh7Zf8yzf+5WGn8dRhDM4h0vw4AoacAtNaAEBAc/wCm+Ocl6cd+dj2Vpw8plT+CPn8wdc846+</latexit><latexit sha1_base64="X6qJQxdJCNDB4/kqt0E4zH3odo8=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8FWcFVmZmM3QsGN4KaCvUg7lEyaaUOTzJBkhDL0Kdy4UMStj+POtzFtZ6GtPwQ+/nMOOecPE860cd1vp7CxubW9U9wt7e0fHB6Vj0/aOk4VoS0S81h1Q6wpZ5K2DDOcdhNFsQg57YSTm3m980SVZrF8MNOEBgKPJIsYwcZaj9W7gX/t+fXqoFxxa+5CaB28HCqQqzkof/WHMUkFlYZwrHXPcxMTZFgZRjidlfqppgkmEzyiPYsSC6qDbLHwDF1YZ4iiWNknDVq4vycyLLSeitB2CmzGerU2N/+r9VIT1YOMySQ1VJLlR1HKkYnR/Ho0ZIoSw6cWMFHM7orIGCtMjM2oZEPwVk9eh7Zf8yzf+5WGn8dRhDM4h0vw4AoacAtNaAEBAc/wCm+Ocl6cd+dj2Vpw8plT+CPn8wdc846+</latexit><latexit sha1_base64="X6qJQxdJCNDB4/kqt0E4zH3odo8=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8FWcFVmZmM3QsGN4KaCvUg7lEyaaUOTzJBkhDL0Kdy4UMStj+POtzFtZ6GtPwQ+/nMOOecPE860cd1vp7CxubW9U9wt7e0fHB6Vj0/aOk4VoS0S81h1Q6wpZ5K2DDOcdhNFsQg57YSTm3m980SVZrF8MNOEBgKPJIsYwcZaj9W7gX/t+fXqoFxxa+5CaB28HCqQqzkof/WHMUkFlYZwrHXPcxMTZFgZRjidlfqppgkmEzyiPYsSC6qDbLHwDF1YZ4iiWNknDVq4vycyLLSeitB2CmzGerU2N/+r9VIT1YOMySQ1VJLlR1HKkYnR/Ho0ZIoSw6cWMFHM7orIGCtMjM2oZEPwVk9eh7Zf8yzf+5WGn8dRhDM4h0vw4AoacAtNaAEBAc/wCm+Ocl6cd+dj2Vpw8plT+CPn8wdc846+</latexit>

d = 1
<latexit sha1_base64="q6zaCrIEPIh1Iyb0c1SQe3TZnL8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4ut4KkkvehFKHjxWMG2QhvKZjNpl242YXcjlNAf4cWDIl79Pd78N27bHLT1hYWHd2bYmTdIBdfGdb+d0sbm1vZOebeyt39weFQ9PunqJFMMOywRiXoMqEbBJXYMNwIfU4U0DgT2gsntvN57QqV5Ih/MNEU/piPJI86osVavHpIb4tWH1ZrbcBci6+AVUINC7WH1axAmLItRGiao1n3PTY2fU2U4EzirDDKNKWUTOsK+RUlj1H6+WHdGLqwTkihR9klDFu7viZzGWk/jwHbG1Iz1am1u/lfrZya69nMu08ygZMuPokwQk5D57STkCpkRUwuUKW53JWxMFWXGJlSxIXirJ69Dt9nwLN83a61mEUcZzuAcLsGDK2jBHbShAwwm8Ayv8Oakzovz7nwsW0tOMXMKf+R8/gAZao4I</latexit><latexit sha1_base64="q6zaCrIEPIh1Iyb0c1SQe3TZnL8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4ut4KkkvehFKHjxWMG2QhvKZjNpl242YXcjlNAf4cWDIl79Pd78N27bHLT1hYWHd2bYmTdIBdfGdb+d0sbm1vZOebeyt39weFQ9PunqJFMMOywRiXoMqEbBJXYMNwIfU4U0DgT2gsntvN57QqV5Ih/MNEU/piPJI86osVavHpIb4tWH1ZrbcBci6+AVUINC7WH1axAmLItRGiao1n3PTY2fU2U4EzirDDKNKWUTOsK+RUlj1H6+WHdGLqwTkihR9klDFu7viZzGWk/jwHbG1Iz1am1u/lfrZya69nMu08ygZMuPokwQk5D57STkCpkRUwuUKW53JWxMFWXGJlSxIXirJ69Dt9nwLN83a61mEUcZzuAcLsGDK2jBHbShAwwm8Ayv8Oakzovz7nwsW0tOMXMKf+R8/gAZao4I</latexit><latexit sha1_base64="q6zaCrIEPIh1Iyb0c1SQe3TZnL8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4ut4KkkvehFKHjxWMG2QhvKZjNpl242YXcjlNAf4cWDIl79Pd78N27bHLT1hYWHd2bYmTdIBdfGdb+d0sbm1vZOebeyt39weFQ9PunqJFMMOywRiXoMqEbBJXYMNwIfU4U0DgT2gsntvN57QqV5Ih/MNEU/piPJI86osVavHpIb4tWH1ZrbcBci6+AVUINC7WH1axAmLItRGiao1n3PTY2fU2U4EzirDDKNKWUTOsK+RUlj1H6+WHdGLqwTkihR9klDFu7viZzGWk/jwHbG1Iz1am1u/lfrZya69nMu08ygZMuPokwQk5D57STkCpkRUwuUKW53JWxMFWXGJlSxIXirJ69Dt9nwLN83a61mEUcZzuAcLsGDK2jBHbShAwwm8Ayv8Oakzovz7nwsW0tOMXMKf+R8/gAZao4I</latexit><latexit sha1_base64="q6zaCrIEPIh1Iyb0c1SQe3TZnL8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4ut4KkkvehFKHjxWMG2QhvKZjNpl242YXcjlNAf4cWDIl79Pd78N27bHLT1hYWHd2bYmTdIBdfGdb+d0sbm1vZOebeyt39weFQ9PunqJFMMOywRiXoMqEbBJXYMNwIfU4U0DgT2gsntvN57QqV5Ih/MNEU/piPJI86osVavHpIb4tWH1ZrbcBci6+AVUINC7WH1axAmLItRGiao1n3PTY2fU2U4EzirDDKNKWUTOsK+RUlj1H6+WHdGLqwTkihR9klDFu7viZzGWk/jwHbG1Iz1am1u/lfrZya69nMu08ygZMuPokwQk5D57STkCpkRUwuUKW53JWxMFWXGJlSxIXirJ69Dt9nwLN83a61mEUcZzuAcLsGDK2jBHbShAwwm8Ayv8Oakzovz7nwsW0tOMXMKf+R8/gAZao4I</latexit>

K1 = 64
<latexit sha1_base64="IHHu0N0VArtRsMtnZvyN3BWYoEM=">AAAB8XicbZBNSwMxEIZn/az1q+rRS7AVPJXdIupFKHgRvFSwH9guJZvOtqHZ7JJkhVL6L7x4UMSr/8ab/8a03YO2vhB4eGeGzLxBIrg2rvvtrKyurW9s5rby2zu7e/uFg8OGjlPFsM5iEatWQDUKLrFuuBHYShTSKBDYDIY303rzCZXmsXwwowT9iPYlDzmjxlqPpbuuR67JxXmpWyi6ZXcmsgxeBkXIVOsWvjq9mKURSsME1brtuYnxx1QZzgRO8p1UY0LZkPaxbVHSCLU/nm08IafW6ZEwVvZJQ2bu74kxjbQeRYHtjKgZ6MXa1Pyv1k5NeOWPuUxSg5LNPwpTQUxMpueTHlfIjBhZoExxuythA6ooMzakvA3BWzx5GRqVsmf5vlKsVrI4cnAMJ3AGHlxCFW6hBnVgIOEZXuHN0c6L8+58zFtXnGzmCP7I+fwBmIqO1g==</latexit><latexit sha1_base64="IHHu0N0VArtRsMtnZvyN3BWYoEM=">AAAB8XicbZBNSwMxEIZn/az1q+rRS7AVPJXdIupFKHgRvFSwH9guJZvOtqHZ7JJkhVL6L7x4UMSr/8ab/8a03YO2vhB4eGeGzLxBIrg2rvvtrKyurW9s5rby2zu7e/uFg8OGjlPFsM5iEatWQDUKLrFuuBHYShTSKBDYDIY303rzCZXmsXwwowT9iPYlDzmjxlqPpbuuR67JxXmpWyi6ZXcmsgxeBkXIVOsWvjq9mKURSsME1brtuYnxx1QZzgRO8p1UY0LZkPaxbVHSCLU/nm08IafW6ZEwVvZJQ2bu74kxjbQeRYHtjKgZ6MXa1Pyv1k5NeOWPuUxSg5LNPwpTQUxMpueTHlfIjBhZoExxuythA6ooMzakvA3BWzx5GRqVsmf5vlKsVrI4cnAMJ3AGHlxCFW6hBnVgIOEZXuHN0c6L8+58zFtXnGzmCP7I+fwBmIqO1g==</latexit><latexit sha1_base64="IHHu0N0VArtRsMtnZvyN3BWYoEM=">AAAB8XicbZBNSwMxEIZn/az1q+rRS7AVPJXdIupFKHgRvFSwH9guJZvOtqHZ7JJkhVL6L7x4UMSr/8ab/8a03YO2vhB4eGeGzLxBIrg2rvvtrKyurW9s5rby2zu7e/uFg8OGjlPFsM5iEatWQDUKLrFuuBHYShTSKBDYDIY303rzCZXmsXwwowT9iPYlDzmjxlqPpbuuR67JxXmpWyi6ZXcmsgxeBkXIVOsWvjq9mKURSsME1brtuYnxx1QZzgRO8p1UY0LZkPaxbVHSCLU/nm08IafW6ZEwVvZJQ2bu74kxjbQeRYHtjKgZ6MXa1Pyv1k5NeOWPuUxSg5LNPwpTQUxMpueTHlfIjBhZoExxuythA6ooMzakvA3BWzx5GRqVsmf5vlKsVrI4cnAMJ3AGHlxCFW6hBnVgIOEZXuHN0c6L8+58zFtXnGzmCP7I+fwBmIqO1g==</latexit><latexit sha1_base64="IHHu0N0VArtRsMtnZvyN3BWYoEM=">AAAB8XicbZBNSwMxEIZn/az1q+rRS7AVPJXdIupFKHgRvFSwH9guJZvOtqHZ7JJkhVL6L7x4UMSr/8ab/8a03YO2vhB4eGeGzLxBIrg2rvvtrKyurW9s5rby2zu7e/uFg8OGjlPFsM5iEatWQDUKLrFuuBHYShTSKBDYDIY303rzCZXmsXwwowT9iPYlDzmjxlqPpbuuR67JxXmpWyi6ZXcmsgxeBkXIVOsWvjq9mKURSsME1brtuYnxx1QZzgRO8p1UY0LZkPaxbVHSCLU/nm08IafW6ZEwVvZJQ2bu74kxjbQeRYHtjKgZ6MXa1Pyv1k5NeOWPuUxSg5LNPwpTQUxMpueTHlfIjBhZoExxuythA6ooMzakvA3BWzx5GRqVsmf5vlKsVrI4cnAMJ3AGHlxCFW6hBnVgIOEZXuHN0c6L8+58zFtXnGzmCP7I+fwBmIqO1g==</latexit>

Node Embedding
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• Neighborhood overlap leads to duplicated computation→ poor scalability.

• Transform weighted summation to matrix multiplication.

• Potential issue: adjacency matrix is too large.

• Fact: adjacency matrix is highly sparse! It can be stored using compressed format.

2

6

1

3

4

5
Gd = A · Ed−1 =

1 2 3 4 5 6






1 1 w1 w1 w1 0 0
2 w2 1 0 0 w1 0
3 w2 0 1 0 0 w2

4 w2 0 0 1 0 0
5 0 w2 0 0 1 0
6 0 0 w1 0 0 1

×







e(1)d−1

e(2)d−1

e(3)d−1

e(4)d−1

e(5)d−1

e(6)d−1

Efficient Inference
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• Adjacency matrix cannot be split as conventional way.

• A variant of conventional data-parallel scheme.

- Each GPU process one graph instead of one "chunk";
- Gather all to calculate the gradient.

Training data:

Output Evaluate

Gradient
GPU1 GPU2

Output

Efficient Training
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• Industrial designs under 12nm technology node.

• Each graph contains > 1M nodes and > 2M edges.

Design #Nodes #Edges #POS #NEG

B1 1384264 2102622 8894 1375370
B2 1456453 2182639 9755 1446698
B3 1416382 2137364 9043 1407338
B4 1397586 2124516 8978 1388608

Benchmarks
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• Baselines: classical learning models with feature engineering in industry;

• GCN outperforms other classical learning algorithms.

B1 B2 B3 B4 Average
0.7

0.8

0.9

1

A
cc

ur
ac

y

LR SVM RF MLP GCN

Classification Results Comparison
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• Without loss on fault coverage, 11% reduction on test points inserted and 6%
reduction on test pattern count are achieved.

Design
Industrial Tool GCN-Flow

#OPs #PAs Coverage #OPs #PAs Coverage

B1 6063 1991 99.31% 5801 1687 99.31%
B2 6513 2009 99.39% 5736 2215 99.38%
B3 6063 2026 99.29% 4585 1845 99.29%
B4 6063 2083 99.30% 5896 1854 99.31%

Average 6176 2027 99.32% 5505 1900 99.32%
Ratio 1.00 1.00 1.00 0.89 0.94 1.00

Testability Results Comparison

59/69



Index Instance …  dvtlin(HCI+BTI,V)
1        M5    …     1.265e-02
2        M4    …     1.238e-02
3        M0    …     1.224e-02
4        M3    …     1.193e-02
5        M7    …     1.185e-02
6        M1    …     1.172e-02
7        M2    …     1.159e-02
8        M6    …     1.153e-02

Device Degradation

INPUT SIMULATION OUTPUT

INPUT ESTIMATION OUTPUT

Circuit Netlist

Fresh Simulation

Stress Simulation

Aging Simulation

Device Aging Information

Device Aging Information

Dynamic Stress

Static Stress

Circuit Netlist

Static Stress

Device Degradation

Normal Parameters

Aging Parameters

Example 2: Aging Degradation Estimation
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M1 M2

M3 M4
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Vdd
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n2 n3
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M1 M2
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M1 M2

R

Vdd
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M1 M2

R

Vdd

M3 M4
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M1 M2

R

Vdd

M3 M4

GND

M1 M2

R

6B;m`2 jXj � ?2i2`Q;2M2Qmb /B`2+i2/ KmHiB;`�T? rBi? KmHiB@ivT2/ 2/;2bX
6`QK H27i iQ `B;?i, /`�BM- ;�i2- bQm`+2 �M/ Qi?2` +QMM2+iBQMbX




M1 M2 M3 M4 R V dd GND

M1 0 1 0 0 0 0 0

M2 1 0 0 0 0 0 0

M3 1 0 1 1 0 0 0

M4 1 0 2 0 0 0 0

R 0 0 0 0 0 0 0

V dd 0 0 0 0 0 0 0

GND 0 0 0 0 0 0 0




. UjXRV

AM bmKK�`v- �M �M�HQ; A* M2iHBbi +�M #2 `2T`2b2Mi2/ �b � ?2i@
2`Q;2M2Qmb /B`2+i2/ KmHiB;`�T?X h?2 iQTQHQ;v Q7 ?2i2`Q;2M2Qmb
/B`2+i2/ KmHiB;`�T? Bb 2M+Q/2/ �b KmHiBTH2 �/D�+2M+v K�i`B+2b-
r?2`2 2�+? QM2 2M+Q/2b QM2 ivT2 Q7 +QMM2+iBQMX AM i?2 M2ti
b2+iBQM- r2 rBHH T`QTQb2 �M >@:*L KQ/2H QM i?2 ?2i2`Q;2M2Qmb
/B`2+i2/ KmHiB;`�T? iQ 2biBK�i2 /piHBM #v i�FBM; KmHiBTH2 �/@
D�+2M+v K�i`B+2b �M/ i?2 /2bB;M T�`�K2i2`b Q7 �HH ivT2/ /2pB+2b

Vdd

M3 M4

GND

M1 M2

R

Vdd

M3 M4

GND

M1 M2

R

Vdd

M3 M4

GND

M1 M2

R

Vdd

M3 M4

GND

M1 M2

R

13
T. Chen, Q. Sun, C. Zhan, C. Liu, H. Yu and B. Yu, "Analog IC Aging-induced Degradation Estimation via Heterogeneous Graph Convolutional

Networks", ASPDAC’21.

Heterogeneous Graph Representation[ASPDAC’21]13
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Unified Latent Space Mapping

F(0) =
∑

t∈OVhmg

Xt ·Ut ∈ R|Vhmg|×τ .

Heterogeneous embedding generation

F(l) = σ
(
CONCAT

(
Ã · F(l−1),F(l−1)

)
·W(l)

)
, Ã ,

∑

r∈REhmg

wrÃr.

Heterogeneous GCN [ASPDAC’21]
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Embedding Generation

Embedding Generation

Embedding Generation

FC layers

f (0)
<latexit sha1_base64="01kYmEfmWWHCmM/Zmew4Pu5QuV4=">AAAB+3icbVC7TsMwFL0pr1JeoYwsFi1SWaqEBTYqsTAWiT6ktlSO67RWHSeyHUSJ8issDCDECD/Cxsif4LQdoOVIlo7OuVf3+HgRZ0o7zpeVW1ldW9/Ibxa2tnd29+z9YlOFsSS0QUIeyraHFeVM0IZmmtN2JCkOPE5b3vgy81t3VCoWihs9iWgvwEPBfEawNlLfLpa7AdYjz0/89DapOCdpuW+XnKozBVom7pyULt4fvmsAUO/bn91BSOKACk04VqrjOpHuJVhqRjhNC91Y0QiTMR7SjqECB1T1kmn2FB0bZYD8UJonNJqqvzcSHCg1CTwzmQVVi14m/ud1Yu2f9xImolhTQWaH/JgjHaKsCDRgkhLNJ4ZgIpnJisgIS0y0qatgSnAXv7xMmqdV16m6126p5sAMeTiEI6iAC2dQgyuoQwMI3MMjPMOLlVpP1qv1NhvNWfOdA/gD6+MHTPGWIw==</latexit><latexit sha1_base64="ftAIRboy9yFLuSDYG49jhEIYmNg=">AAAB+3icbVC7TsMwFL0pr1JeoYwsES1SWSqHBcZKLIxFog+pDZXjOq1Vx4lsB1FF+RUWBhBi5UfY+BucNgO0HMnS0Tn36h4fP+ZMaYS+rdLG5tb2Tnm3srd/cHhkH1e7KkokoR0S8Uj2fawoZ4J2NNOc9mNJcehz2vNnN7nfe6RSsUjc63lMvRBPBAsYwdpII7taH4ZYT/0gDbKHtIEusvrIrqEmWsBZJ25BalCgPbK/huOIJCEVmnCs1MBFsfZSLDUjnGaVYaJojMkMT+jAUIFDqrx0kT1zzo0ydoJImie0s1B/b6Q4VGoe+mYyD6pWvVz8zxskOrj2UibiRFNBloeChDs6cvIinDGTlGg+NwQTyUxWh0yxxESbuiqmBHf1y+uke9l0UdO9c2stVNRRhlM4gwa4cAUtuIU2dIDAEzzDK7xZmfVivVsfy9GSVeycwB9Ynz/Y+JOV</latexit>f (0)
<latexit sha1_base64="01kYmEfmWWHCmM/Zmew4Pu5QuV4=">AAAB+3icbVC7TsMwFL0pr1JeoYwsFi1SWaqEBTYqsTAWiT6ktlSO67RWHSeyHUSJ8issDCDECD/Cxsif4LQdoOVIlo7OuVf3+HgRZ0o7zpeVW1ldW9/Ibxa2tnd29+z9YlOFsSS0QUIeyraHFeVM0IZmmtN2JCkOPE5b3vgy81t3VCoWihs9iWgvwEPBfEawNlLfLpa7AdYjz0/89DapOCdpuW+XnKozBVom7pyULt4fvmsAUO/bn91BSOKACk04VqrjOpHuJVhqRjhNC91Y0QiTMR7SjqECB1T1kmn2FB0bZYD8UJonNJqqvzcSHCg1CTwzmQVVi14m/ud1Yu2f9xImolhTQWaH/JgjHaKsCDRgkhLNJ4ZgIpnJisgIS0y0qatgSnAXv7xMmqdV16m6126p5sAMeTiEI6iAC2dQgyuoQwMI3MMjPMOLlVpP1qv1NhvNWfOdA/gD6+MHTPGWIw==</latexit><latexit sha1_base64="ftAIRboy9yFLuSDYG49jhEIYmNg=">AAAB+3icbVC7TsMwFL0pr1JeoYwsES1SWSqHBcZKLIxFog+pDZXjOq1Vx4lsB1FF+RUWBhBi5UfY+BucNgO0HMnS0Tn36h4fP+ZMaYS+rdLG5tb2Tnm3srd/cHhkH1e7KkokoR0S8Uj2fawoZ4J2NNOc9mNJcehz2vNnN7nfe6RSsUjc63lMvRBPBAsYwdpII7taH4ZYT/0gDbKHtIEusvrIrqEmWsBZJ25BalCgPbK/huOIJCEVmnCs1MBFsfZSLDUjnGaVYaJojMkMT+jAUIFDqrx0kT1zzo0ydoJImie0s1B/b6Q4VGoe+mYyD6pWvVz8zxskOrj2UibiRFNBloeChDs6cvIinDGTlGg+NwQTyUxWh0yxxESbuiqmBHf1y+uke9l0UdO9c2stVNRRhlM4gwa4cAUtuIU2dIDAEzzDK7xZmfVivVsfy9GSVeycwB9Ynz/Y+JOV</latexit>

f (1)
<latexit sha1_base64="4KeUOrCwNGuZn8jxahGxy3yVW/I=">AAAB+3icbVC7TgJBFL2LL8TXiqXNRDDBhuzYaCeJjSUm8kgAyewwCxNmH5mZNeJmf8XGQmMs9UfsLP0TZ4FCwZNMcnLOvblnjhsJrrTjfFm5ldW19Y38ZmFre2d3z94vNlUYS8oaNBShbLtEMcED1tBcC9aOJCO+K1jLHV9mfuuOScXD4EZPItbzyTDgHqdEG6lvF8tdn+iR6yVeeptU8Ela7tslp+pMgZYJnpPSxfvDdw0A6n37szsIaeyzQFNBlOpgJ9K9hEjNqWBpoRsrFhE6JkPWMTQgPlO9ZJo9RcdGGSAvlOYFGk3V3xsJ8ZWa+K6ZzIKqRS8T//M6sfbOewkPolizgM4OebFAOkRZEWjAJaNaTAwhVHKTFdERkYRqU1fBlIAXv7xMmqdV7FTxNS7VHJghD4dwBBXAcAY1uII6NIDCPTzCM7xYqfVkvVpvs9GcNd85gD+wPn4ATniWJA==</latexit><latexit sha1_base64="8aVIph/resdB5Rzxbc0N5vb5upU=">AAAB+3icbVC7TsMwFL0pr1JeoYwsES1SWaqYBcZKLIxFog+pDZXjOq1Vx4lsB1FF+RUWBhBi5UfY+BucNgO0HMnS0Tn36h4fP+ZMadf9tkobm1vbO+Xdyt7+weGRfVztqiiRhHZIxCPZ97GinAna0Uxz2o8lxaHPac+f3eR+75FKxSJxr+cx9UI8ESxgBGsjjexqfRhiPfWDNMge0ga6yOoju+Y23QWcdYIKUoMC7ZH9NRxHJAmp0IRjpQbIjbWXYqkZ4TSrDBNFY0xmeEIHhgocUuWli+yZc26UsRNE0jyhnYX6eyPFoVLz0DeTeVC16uXif94g0cG1lzIRJ5oKsjwUJNzRkZMX4YyZpETzuSGYSGayOmSKJSba1FUxJaDVL6+T7mUTuU10h2ott6ijDKdwBg1AcAUtuIU2dIDAEzzDK7xZmfVivVsfy9GSVeycwB9Ynz/af5OW</latexit>f (1)
<latexit sha1_base64="4KeUOrCwNGuZn8jxahGxy3yVW/I=">AAAB+3icbVC7TgJBFL2LL8TXiqXNRDDBhuzYaCeJjSUm8kgAyewwCxNmH5mZNeJmf8XGQmMs9UfsLP0TZ4FCwZNMcnLOvblnjhsJrrTjfFm5ldW19Y38ZmFre2d3z94vNlUYS8oaNBShbLtEMcED1tBcC9aOJCO+K1jLHV9mfuuOScXD4EZPItbzyTDgHqdEG6lvF8tdn+iR6yVeeptU8Ela7tslp+pMgZYJnpPSxfvDdw0A6n37szsIaeyzQFNBlOpgJ9K9hEjNqWBpoRsrFhE6JkPWMTQgPlO9ZJo9RcdGGSAvlOYFGk3V3xsJ8ZWa+K6ZzIKqRS8T//M6sfbOewkPolizgM4OebFAOkRZEWjAJaNaTAwhVHKTFdERkYRqU1fBlIAXv7xMmqdV7FTxNS7VHJghD4dwBBXAcAY1uII6NIDCPTzCM7xYqfVkvVpvs9GcNd85gD+wPn4ATniWJA==</latexit><latexit sha1_base64="8aVIph/resdB5Rzxbc0N5vb5upU=">AAAB+3icbVC7TsMwFL0pr1JeoYwsES1SWaqYBcZKLIxFog+pDZXjOq1Vx4lsB1FF+RUWBhBi5UfY+BucNgO0HMnS0Tn36h4fP+ZMadf9tkobm1vbO+Xdyt7+weGRfVztqiiRhHZIxCPZ97GinAna0Uxz2o8lxaHPac+f3eR+75FKxSJxr+cx9UI8ESxgBGsjjexqfRhiPfWDNMge0ga6yOoju+Y23QWcdYIKUoMC7ZH9NRxHJAmp0IRjpQbIjbWXYqkZ4TSrDBNFY0xmeEIHhgocUuWli+yZc26UsRNE0jyhnYX6eyPFoVLz0DeTeVC16uXif94g0cG1lzIRJ5oKsjwUJNzRkZMX4YyZpETzuSGYSGayOmSKJSba1FUxJaDVL6+T7mUTuU10h2ott6ijDKdwBg1AcAUtuIU2dIDAEzzDK7xZmfVivVsfy9GSVeycwB9Ynz/af5OW</latexit>

f (2)
<latexit sha1_base64="niq5yl/17n812HQUavcJKkeBJ+o=">AAAB+3icbVC7TsMwFL3hWcorlJHFokUqS5V0gY1KLIxFog+pLZXjOq1Vx4lsB1Gi/AoLAwgxwo+wMfInOG0HaDmSpaNz7tU9Pl7EmdKO82WtrK6tb2zmtvLbO7t7+/ZBoanCWBLaICEPZdvDinImaEMzzWk7khQHHqctb3yZ+a07KhULxY2eRLQX4KFgPiNYG6lvF0rdAOuR5yd+epuUq6dpqW8XnYozBVom7pwUL94fvmsAUO/bn91BSOKACk04VqrjOpHuJVhqRjhN891Y0QiTMR7SjqECB1T1kmn2FJ0YZYD8UJonNJqqvzcSHCg1CTwzmQVVi14m/ud1Yu2f9xImolhTQWaH/JgjHaKsCDRgkhLNJ4ZgIpnJisgIS0y0qStvSnAXv7xMmtWK61Tca7dYc2CGHBzBMZTBhTOowRXUoQEE7uERnuHFSq0n69V6m42uWPOdQ/gD6+MHT/+WJQ==</latexit><latexit sha1_base64="WpPULzMSyAPyTqAwWzZRKtW8tK8=">AAAB+3icbVC7TsMwFL3hWcorlJHFokUqS5V0gbESC2OR6ENqQ+W4TmvVcSLbQVRRfoWFAYRY+RE2/ganzQAtR7J0dM69usfHjzlT2nG+rY3Nre2d3dJeef/g8OjYPql0VZRIQjsk4pHs+1hRzgTtaKY57ceS4tDntOfPbnK/90ilYpG41/OYeiGeCBYwgrWRRnalNgyxnvpBGmQPab15mdVGdtVpOAugdeIWpAoF2iP7aziOSBJSoQnHSg1cJ9ZeiqVmhNOsPEwUjTGZ4QkdGCpwSJWXLrJn6MIoYxRE0jyh0UL9vZHiUKl56JvJPKha9XLxP2+Q6ODaS5mIE00FWR4KEo50hPIi0JhJSjSfG4KJZCYrIlMsMdGmrrIpwV398jrpNhuu03Dv3GrLKeoowRmcQx1cuIIW3EIbOkDgCZ7hFd6szHqx3q2P5eiGVeycwh9Ynz/cBpOX</latexit>f (2)
<latexit sha1_base64="niq5yl/17n812HQUavcJKkeBJ+o=">AAAB+3icbVC7TsMwFL3hWcorlJHFokUqS5V0gY1KLIxFog+pLZXjOq1Vx4lsB1Gi/AoLAwgxwo+wMfInOG0HaDmSpaNz7tU9Pl7EmdKO82WtrK6tb2zmtvLbO7t7+/ZBoanCWBLaICEPZdvDinImaEMzzWk7khQHHqctb3yZ+a07KhULxY2eRLQX4KFgPiNYG6lvF0rdAOuR5yd+epuUq6dpqW8XnYozBVom7pwUL94fvmsAUO/bn91BSOKACk04VqrjOpHuJVhqRjhN891Y0QiTMR7SjqECB1T1kmn2FJ0YZYD8UJonNJqqvzcSHCg1CTwzmQVVi14m/ud1Yu2f9xImolhTQWaH/JgjHaKsCDRgkhLNJ4ZgIpnJisgIS0y0qStvSnAXv7xMmtWK61Tca7dYc2CGHBzBMZTBhTOowRXUoQEE7uERnuHFSq0n69V6m42uWPOdQ/gD6+MHT/+WJQ==</latexit><latexit sha1_base64="WpPULzMSyAPyTqAwWzZRKtW8tK8=">AAAB+3icbVC7TsMwFL3hWcorlJHFokUqS5V0gbESC2OR6ENqQ+W4TmvVcSLbQVRRfoWFAYRY+RE2/ganzQAtR7J0dM69usfHjzlT2nG+rY3Nre2d3dJeef/g8OjYPql0VZRIQjsk4pHs+1hRzgTtaKY57ceS4tDntOfPbnK/90ilYpG41/OYeiGeCBYwgrWRRnalNgyxnvpBGmQPab15mdVGdtVpOAugdeIWpAoF2iP7aziOSBJSoQnHSg1cJ9ZeiqVmhNOsPEwUjTGZ4QkdGCpwSJWXLrJn6MIoYxRE0jyh0UL9vZHiUKl56JvJPKha9XLxP2+Q6ODaS5mIE00FWR4KEo50hPIi0JhJSjSfG4KJZCYrIlMsMdGmrrIpwV398jrpNhuu03Dv3GrLKeoowRmcQx1cuIIW3EIbOkDgCZ7hFd6szHqx3q2P5eiGVeycwh9Ynz/cBpOX</latexit>

f (3)
<latexit sha1_base64="a8+04bJ+6HZjVBk+cUGsguoLf2I=">AAAB+3icbVC7TsMwFL3hWcorlJHFokUqS5XAABuVWBiLRB9SWyrHdVqrjhPZDqJE+RUWBhBihB9hY+RPcNoO0HIkS0fn3Kt7fLyIM6Ud58taWl5ZXVvPbeQ3t7Z3du29QkOFsSS0TkIeypaHFeVM0LpmmtNWJCkOPE6b3ugy85t3VCoWihs9jmg3wAPBfEawNlLPLpQ6AdZDz0/89DYpnx6npZ5ddCrOBGiRuDNSvHh/+K4CQK1nf3b6IYkDKjThWKm260S6m2CpGeE0zXdiRSNMRnhA24YKHFDVTSbZU3RklD7yQ2me0Gii/t5IcKDUOPDMZBZUzXuZ+J/XjrV/3k2YiGJNBZke8mOOdIiyIlCfSUo0HxuCiWQmKyJDLDHRpq68KcGd//IiaZxUXKfiXrvFqgNT5OAADqEMLpxBFa6gBnUgcA+P8AwvVmo9Wa/W23R0yZrt7MMfWB8/UYaWJg==</latexit><latexit sha1_base64="gkemCoEcwOxFnw0nZryOve4HX1Q=">AAAB+3icbVC7TsMwFL3hWcorlJHFokUqS5XAAGMlFsYi0YfUhspxndaq40S2g6ii/AoLAwix8iNs/A1OmwFajmTp6Jx7dY+PH3OmtON8W2vrG5tb26Wd8u7e/sGhfVTpqCiRhLZJxCPZ87GinAna1kxz2oslxaHPadef3uR+95FKxSJxr2cx9UI8FixgBGsjDe1KbRBiPfGDNMge0vrleVYb2lWn4cyBVolbkCoUaA3tr8EoIklIhSYcK9V3nVh7KZaaEU6z8iBRNMZkise0b6jAIVVeOs+eoTOjjFAQSfOERnP190aKQ6VmoW8m86Bq2cvF/7x+ooNrL2UiTjQVZHEoSDjSEcqLQCMmKdF8ZggmkpmsiEywxESbusqmBHf5y6ukc9FwnYZ751abTlFHCU7gFOrgwhU04RZa0AYCT/AMr/BmZdaL9W59LEbXrGLnGP7A+vwB3Y2TmA==</latexit>f (3)
<latexit sha1_base64="a8+04bJ+6HZjVBk+cUGsguoLf2I=">AAAB+3icbVC7TsMwFL3hWcorlJHFokUqS5XAABuVWBiLRB9SWyrHdVqrjhPZDqJE+RUWBhBihB9hY+RPcNoO0HIkS0fn3Kt7fLyIM6Ud58taWl5ZXVvPbeQ3t7Z3du29QkOFsSS0TkIeypaHFeVM0LpmmtNWJCkOPE6b3ugy85t3VCoWihs9jmg3wAPBfEawNlLPLpQ6AdZDz0/89DYpnx6npZ5ddCrOBGiRuDNSvHh/+K4CQK1nf3b6IYkDKjThWKm260S6m2CpGeE0zXdiRSNMRnhA24YKHFDVTSbZU3RklD7yQ2me0Gii/t5IcKDUOPDMZBZUzXuZ+J/XjrV/3k2YiGJNBZke8mOOdIiyIlCfSUo0HxuCiWQmKyJDLDHRpq68KcGd//IiaZxUXKfiXrvFqgNT5OAADqEMLpxBFa6gBnUgcA+P8AwvVmo9Wa/W23R0yZrt7MMfWB8/UYaWJg==</latexit><latexit sha1_base64="gkemCoEcwOxFnw0nZryOve4HX1Q=">AAAB+3icbVC7TsMwFL3hWcorlJHFokUqS5XAAGMlFsYi0YfUhspxndaq40S2g6ii/AoLAwix8iNs/A1OmwFajmTp6Jx7dY+PH3OmtON8W2vrG5tb26Wd8u7e/sGhfVTpqCiRhLZJxCPZ87GinAna1kxz2oslxaHPadef3uR+95FKxSJxr2cx9UI8FixgBGsjDe1KbRBiPfGDNMge0vrleVYb2lWn4cyBVolbkCoUaA3tr8EoIklIhSYcK9V3nVh7KZaaEU6z8iBRNMZkise0b6jAIVVeOs+eoTOjjFAQSfOERnP190aKQ6VmoW8m86Bq2cvF/7x+ooNrL2UiTjQVZHEoSDjSEcqLQCMmKdF8ZggmkpmsiEywxESbusqmBHf5y6ukc9FwnYZ751abTlFHCU7gFOrgwhU04RZa0AYCT/AMr/BmZdaL9W59LEbXrGLnGP7A+vwB3Y2TmA==</latexit>

f (final)
<latexit sha1_base64="kXuhYoMNZoTyrinORsh5r+eRX8o=">AAAB/3icbVC7TsMwFL3hWcorgMTCYtEilaVKWGCjEgtjkehDakPluE5r1XEi20EqoQO/wsIAQgws/AYbI3+C03aAliNZOjrnXt3j48ecKe04X9bC4tLyympuLb++sbm1be/s1lWUSEJrJOKRbPpYUc4ErWmmOW3GkuLQ57ThDy4yv3FLpWKRuNbDmHoh7gkWMIK1kTr2frEdYt33gzQY3aSlgAnMj0fFjl1wys4YaJ64U1I4f7/7rgBAtWN/trsRSUIqNOFYqZbrxNpLsdSMcDrKtxNFY0wGuEdbhgocUuWl4/wjdGSULgoiaZ7QaKz+3khxqNQw9M1kFlbNepn4n9dKdHDmpUzEiaaCTA4FCUc6QlkZqMskJZoPDcFEMpMVkT6WmGhTWd6U4M5+eZ7UT8quU3av3ELFgQlycACHUAIXTqECl1CFGhC4h0d4hhfrwXqyXq23yeiCNd3Zgz+wPn4AzwiYJQ==</latexit><latexit sha1_base64="ChPmWuJBrYF8URt8q/pLoxfhHoc=">AAAB/3icbVA9T8MwFHwpX6V8BZBYWCxapLJUCQuMlVgYi0RbpDZUjuu0Vh0nsh2kKmTgr7AwgBArf4ONf4PTZoCWkyyd7t7TO58fc6a043xbpZXVtfWN8mZla3tnd8/eP+ioKJGEtknEI3nnY0U5E7Stmeb0LpYUhz6nXX9ylfvdByoVi8StnsbUC/FIsIARrI00sI9q/RDrsR+kQXaf1gMmMD/LagO76jScGdAycQtShQKtgf3VH0YkCanQhGOleq4Tay/FUjPCaVbpJ4rGmEzwiPYMFTikyktn+TN0apQhCiJpntBopv7eSHGo1DT0zWQeVi16ufif10t0cOmlTMSJpoLMDwUJRzpCeRloyCQlmk8NwUQykxWRMZaYaFNZxZTgLn55mXTOG67TcG/catMp6ijDMZxAHVy4gCZcQwvaQOARnuEV3qwn68V6tz7moyWr2DmEP7A+fwBbHpWX</latexit>f (final)
<latexit sha1_base64="kXuhYoMNZoTyrinORsh5r+eRX8o=">AAAB/3icbVC7TsMwFL3hWcorgMTCYtEilaVKWGCjEgtjkehDakPluE5r1XEi20EqoQO/wsIAQgws/AYbI3+C03aAliNZOjrnXt3j48ecKe04X9bC4tLyympuLb++sbm1be/s1lWUSEJrJOKRbPpYUc4ErWmmOW3GkuLQ57ThDy4yv3FLpWKRuNbDmHoh7gkWMIK1kTr2frEdYt33gzQY3aSlgAnMj0fFjl1wys4YaJ64U1I4f7/7rgBAtWN/trsRSUIqNOFYqZbrxNpLsdSMcDrKtxNFY0wGuEdbhgocUuWl4/wjdGSULgoiaZ7QaKz+3khxqNQw9M1kFlbNepn4n9dKdHDmpUzEiaaCTA4FCUc6QlkZqMskJZoPDcFEMpMVkT6WmGhTWd6U4M5+eZ7UT8quU3av3ELFgQlycACHUAIXTqECl1CFGhC4h0d4hhfrwXqyXq23yeiCNd3Zgz+wPn4AzwiYJQ==</latexit><latexit sha1_base64="ChPmWuJBrYF8URt8q/pLoxfhHoc=">AAAB/3icbVA9T8MwFHwpX6V8BZBYWCxapLJUCQuMlVgYi0RbpDZUjuu0Vh0nsh2kKmTgr7AwgBArf4ONf4PTZoCWkyyd7t7TO58fc6a043xbpZXVtfWN8mZla3tnd8/eP+ioKJGEtknEI3nnY0U5E7Stmeb0LpYUhz6nXX9ylfvdByoVi8StnsbUC/FIsIARrI00sI9q/RDrsR+kQXaf1gMmMD/LagO76jScGdAycQtShQKtgf3VH0YkCanQhGOleq4Tay/FUjPCaVbpJ4rGmEzwiPYMFTikyktn+TN0apQhCiJpntBopv7eSHGo1DT0zWQeVi16ufif10t0cOmlTMSJpoLMDwUJRzpCeRloyCQlmk8NwUQykxWRMZaYaFNZxZTgLn55mXTOG67TcG/catMp6ijDMZxAHVy4gCZcQwvaQOARnuEV3qwn68V6tz7moyWr2DmEP7A+fwBbHpWX</latexit>
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FC layers

f (0)
<latexit sha1_base64="01kYmEfmWWHCmM/Zmew4Pu5QuV4=">AAAB+3icbVC7TsMwFL0pr1JeoYwsFi1SWaqEBTYqsTAWiT6ktlSO67RWHSeyHUSJ8issDCDECD/Cxsif4LQdoOVIlo7OuVf3+HgRZ0o7zpeVW1ldW9/Ibxa2tnd29+z9YlOFsSS0QUIeyraHFeVM0IZmmtN2JCkOPE5b3vgy81t3VCoWihs9iWgvwEPBfEawNlLfLpa7AdYjz0/89DapOCdpuW+XnKozBVom7pyULt4fvmsAUO/bn91BSOKACk04VqrjOpHuJVhqRjhNC91Y0QiTMR7SjqECB1T1kmn2FB0bZYD8UJonNJqqvzcSHCg1CTwzmQVVi14m/ud1Yu2f9xImolhTQWaH/JgjHaKsCDRgkhLNJ4ZgIpnJisgIS0y0qatgSnAXv7xMmqdV16m6126p5sAMeTiEI6iAC2dQgyuoQwMI3MMjPMOLlVpP1qv1NhvNWfOdA/gD6+MHTPGWIw==</latexit><latexit sha1_base64="ftAIRboy9yFLuSDYG49jhEIYmNg=">AAAB+3icbVC7TsMwFL0pr1JeoYwsES1SWSqHBcZKLIxFog+pDZXjOq1Vx4lsB1FF+RUWBhBi5UfY+BucNgO0HMnS0Tn36h4fP+ZMaYS+rdLG5tb2Tnm3srd/cHhkH1e7KkokoR0S8Uj2fawoZ4J2NNOc9mNJcehz2vNnN7nfe6RSsUjc63lMvRBPBAsYwdpII7taH4ZYT/0gDbKHtIEusvrIrqEmWsBZJ25BalCgPbK/huOIJCEVmnCs1MBFsfZSLDUjnGaVYaJojMkMT+jAUIFDqrx0kT1zzo0ydoJImie0s1B/b6Q4VGoe+mYyD6pWvVz8zxskOrj2UibiRFNBloeChDs6cvIinDGTlGg+NwQTyUxWh0yxxESbuiqmBHf1y+uke9l0UdO9c2stVNRRhlM4gwa4cAUtuIU2dIDAEzzDK7xZmfVivVsfy9GSVeycwB9Ynz/Y+JOV</latexit>f (0)
<latexit sha1_base64="01kYmEfmWWHCmM/Zmew4Pu5QuV4=">AAAB+3icbVC7TsMwFL0pr1JeoYwsFi1SWaqEBTYqsTAWiT6ktlSO67RWHSeyHUSJ8issDCDECD/Cxsif4LQdoOVIlo7OuVf3+HgRZ0o7zpeVW1ldW9/Ibxa2tnd29+z9YlOFsSS0QUIeyraHFeVM0IZmmtN2JCkOPE5b3vgy81t3VCoWihs9iWgvwEPBfEawNlLfLpa7AdYjz0/89DapOCdpuW+XnKozBVom7pyULt4fvmsAUO/bn91BSOKACk04VqrjOpHuJVhqRjhNC91Y0QiTMR7SjqECB1T1kmn2FB0bZYD8UJonNJqqvzcSHCg1CTwzmQVVi14m/ud1Yu2f9xImolhTQWaH/JgjHaKsCDRgkhLNJ4ZgIpnJisgIS0y0qatgSnAXv7xMmqdV16m6126p5sAMeTiEI6iAC2dQgyuoQwMI3MMjPMOLlVpP1qv1NhvNWfOdA/gD6+MHTPGWIw==</latexit><latexit sha1_base64="ftAIRboy9yFLuSDYG49jhEIYmNg=">AAAB+3icbVC7TsMwFL0pr1JeoYwsES1SWSqHBcZKLIxFog+pDZXjOq1Vx4lsB1FF+RUWBhBi5UfY+BucNgO0HMnS0Tn36h4fP+ZMaYS+rdLG5tb2Tnm3srd/cHhkH1e7KkokoR0S8Uj2fawoZ4J2NNOc9mNJcehz2vNnN7nfe6RSsUjc63lMvRBPBAsYwdpII7taH4ZYT/0gDbKHtIEusvrIrqEmWsBZJ25BalCgPbK/huOIJCEVmnCs1MBFsfZSLDUjnGaVYaJojMkMT+jAUIFDqrx0kT1zzo0ydoJImie0s1B/b6Q4VGoe+mYyD6pWvVz8zxskOrj2UibiRFNBloeChDs6cvIinDGTlGg+NwQTyUxWh0yxxESbuiqmBHf1y+uke9l0UdO9c2stVNRRhlM4gwa4cAUtuIU2dIDAEzzDK7xZmfVivVsfy9GSVeycwB9Ynz/Y+JOV</latexit>

f (1)
<latexit sha1_base64="4KeUOrCwNGuZn8jxahGxy3yVW/I=">AAAB+3icbVC7TgJBFL2LL8TXiqXNRDDBhuzYaCeJjSUm8kgAyewwCxNmH5mZNeJmf8XGQmMs9UfsLP0TZ4FCwZNMcnLOvblnjhsJrrTjfFm5ldW19Y38ZmFre2d3z94vNlUYS8oaNBShbLtEMcED1tBcC9aOJCO+K1jLHV9mfuuOScXD4EZPItbzyTDgHqdEG6lvF8tdn+iR6yVeeptU8Ela7tslp+pMgZYJnpPSxfvDdw0A6n37szsIaeyzQFNBlOpgJ9K9hEjNqWBpoRsrFhE6JkPWMTQgPlO9ZJo9RcdGGSAvlOYFGk3V3xsJ8ZWa+K6ZzIKqRS8T//M6sfbOewkPolizgM4OebFAOkRZEWjAJaNaTAwhVHKTFdERkYRqU1fBlIAXv7xMmqdV7FTxNS7VHJghD4dwBBXAcAY1uII6NIDCPTzCM7xYqfVkvVpvs9GcNd85gD+wPn4ATniWJA==</latexit><latexit sha1_base64="8aVIph/resdB5Rzxbc0N5vb5upU=">AAAB+3icbVC7TsMwFL0pr1JeoYwsES1SWaqYBcZKLIxFog+pDZXjOq1Vx4lsB1FF+RUWBhBi5UfY+BucNgO0HMnS0Tn36h4fP+ZMadf9tkobm1vbO+Xdyt7+weGRfVztqiiRhHZIxCPZ97GinAna0Uxz2o8lxaHPac+f3eR+75FKxSJxr+cx9UI8ESxgBGsjjexqfRhiPfWDNMge0ga6yOoju+Y23QWcdYIKUoMC7ZH9NRxHJAmp0IRjpQbIjbWXYqkZ4TSrDBNFY0xmeEIHhgocUuWli+yZc26UsRNE0jyhnYX6eyPFoVLz0DeTeVC16uXif94g0cG1lzIRJ5oKsjwUJNzRkZMX4YyZpETzuSGYSGayOmSKJSba1FUxJaDVL6+T7mUTuU10h2ott6ijDKdwBg1AcAUtuIU2dIDAEzzDK7xZmfVivVsfy9GSVeycwB9Ynz/af5OW</latexit>f (1)
<latexit sha1_base64="4KeUOrCwNGuZn8jxahGxy3yVW/I=">AAAB+3icbVC7TgJBFL2LL8TXiqXNRDDBhuzYaCeJjSUm8kgAyewwCxNmH5mZNeJmf8XGQmMs9UfsLP0TZ4FCwZNMcnLOvblnjhsJrrTjfFm5ldW19Y38ZmFre2d3z94vNlUYS8oaNBShbLtEMcED1tBcC9aOJCO+K1jLHV9mfuuOScXD4EZPItbzyTDgHqdEG6lvF8tdn+iR6yVeeptU8Ela7tslp+pMgZYJnpPSxfvDdw0A6n37szsIaeyzQFNBlOpgJ9K9hEjNqWBpoRsrFhE6JkPWMTQgPlO9ZJo9RcdGGSAvlOYFGk3V3xsJ8ZWa+K6ZzIKqRS8T//M6sfbOewkPolizgM4OebFAOkRZEWjAJaNaTAwhVHKTFdERkYRqU1fBlIAXv7xMmqdV7FTxNS7VHJghD4dwBBXAcAY1uII6NIDCPTzCM7xYqfVkvVpvs9GcNd85gD+wPn4ATniWJA==</latexit><latexit sha1_base64="8aVIph/resdB5Rzxbc0N5vb5upU=">AAAB+3icbVC7TsMwFL0pr1JeoYwsES1SWaqYBcZKLIxFog+pDZXjOq1Vx4lsB1FF+RUWBhBi5UfY+BucNgO0HMnS0Tn36h4fP+ZMadf9tkobm1vbO+Xdyt7+weGRfVztqiiRhHZIxCPZ97GinAna0Uxz2o8lxaHPac+f3eR+75FKxSJxr+cx9UI8ESxgBGsjjexqfRhiPfWDNMge0ga6yOoju+Y23QWcdYIKUoMC7ZH9NRxHJAmp0IRjpQbIjbWXYqkZ4TSrDBNFY0xmeEIHhgocUuWli+yZc26UsRNE0jyhnYX6eyPFoVLz0DeTeVC16uXif94g0cG1lzIRJ5oKsjwUJNzRkZMX4YyZpETzuSGYSGayOmSKJSba1FUxJaDVL6+T7mUTuU10h2ott6ijDKdwBg1AcAUtuIU2dIDAEzzDK7xZmfVivVsfy9GSVeycwB9Ynz/af5OW</latexit>

f (2)
<latexit sha1_base64="niq5yl/17n812HQUavcJKkeBJ+o=">AAAB+3icbVC7TsMwFL3hWcorlJHFokUqS5V0gY1KLIxFog+pLZXjOq1Vx4lsB1Gi/AoLAwgxwo+wMfInOG0HaDmSpaNz7tU9Pl7EmdKO82WtrK6tb2zmtvLbO7t7+/ZBoanCWBLaICEPZdvDinImaEMzzWk7khQHHqctb3yZ+a07KhULxY2eRLQX4KFgPiNYG6lvF0rdAOuR5yd+epuUq6dpqW8XnYozBVom7pwUL94fvmsAUO/bn91BSOKACk04VqrjOpHuJVhqRjhN891Y0QiTMR7SjqECB1T1kmn2FJ0YZYD8UJonNJqqvzcSHCg1CTwzmQVVi14m/ud1Yu2f9xImolhTQWaH/JgjHaKsCDRgkhLNJ4ZgIpnJisgIS0y0qStvSnAXv7xMmtWK61Tca7dYc2CGHBzBMZTBhTOowRXUoQEE7uERnuHFSq0n69V6m42uWPOdQ/gD6+MHT/+WJQ==</latexit><latexit sha1_base64="WpPULzMSyAPyTqAwWzZRKtW8tK8=">AAAB+3icbVC7TsMwFL3hWcorlJHFokUqS5V0gbESC2OR6ENqQ+W4TmvVcSLbQVRRfoWFAYRY+RE2/ganzQAtR7J0dM69usfHjzlT2nG+rY3Nre2d3dJeef/g8OjYPql0VZRIQjsk4pHs+1hRzgTtaKY57ceS4tDntOfPbnK/90ilYpG41/OYeiGeCBYwgrWRRnalNgyxnvpBGmQPab15mdVGdtVpOAugdeIWpAoF2iP7aziOSBJSoQnHSg1cJ9ZeiqVmhNOsPEwUjTGZ4QkdGCpwSJWXLrJn6MIoYxRE0jyh0UL9vZHiUKl56JvJPKha9XLxP2+Q6ODaS5mIE00FWR4KEo50hPIi0JhJSjSfG4KJZCYrIlMsMdGmrrIpwV398jrpNhuu03Dv3GrLKeoowRmcQx1cuIIW3EIbOkDgCZ7hFd6szHqx3q2P5eiGVeycwh9Ynz/cBpOX</latexit>f (2)
<latexit sha1_base64="niq5yl/17n812HQUavcJKkeBJ+o=">AAAB+3icbVC7TsMwFL3hWcorlJHFokUqS5V0gY1KLIxFog+pLZXjOq1Vx4lsB1Gi/AoLAwgxwo+wMfInOG0HaDmSpaNz7tU9Pl7EmdKO82WtrK6tb2zmtvLbO7t7+/ZBoanCWBLaICEPZdvDinImaEMzzWk7khQHHqctb3yZ+a07KhULxY2eRLQX4KFgPiNYG6lvF0rdAOuR5yd+epuUq6dpqW8XnYozBVom7pwUL94fvmsAUO/bn91BSOKACk04VqrjOpHuJVhqRjhN891Y0QiTMR7SjqECB1T1kmn2FJ0YZYD8UJonNJqqvzcSHCg1CTwzmQVVi14m/ud1Yu2f9xImolhTQWaH/JgjHaKsCDRgkhLNJ4ZgIpnJisgIS0y0qStvSnAXv7xMmtWK61Tca7dYc2CGHBzBMZTBhTOowRXUoQEE7uERnuHFSq0n69V6m42uWPOdQ/gD6+MHT/+WJQ==</latexit><latexit sha1_base64="WpPULzMSyAPyTqAwWzZRKtW8tK8=">AAAB+3icbVC7TsMwFL3hWcorlJHFokUqS5V0gbESC2OR6ENqQ+W4TmvVcSLbQVRRfoWFAYRY+RE2/ganzQAtR7J0dM69usfHjzlT2nG+rY3Nre2d3dJeef/g8OjYPql0VZRIQjsk4pHs+1hRzgTtaKY57ceS4tDntOfPbnK/90ilYpG41/OYeiGeCBYwgrWRRnalNgyxnvpBGmQPab15mdVGdtVpOAugdeIWpAoF2iP7aziOSBJSoQnHSg1cJ9ZeiqVmhNOsPEwUjTGZ4QkdGCpwSJWXLrJn6MIoYxRE0jyh0UL9vZHiUKl56JvJPKha9XLxP2+Q6ODaS5mIE00FWR4KEo50hPIi0JhJSjSfG4KJZCYrIlMsMdGmrrIpwV398jrpNhuu03Dv3GrLKeoowRmcQx1cuIIW3EIbOkDgCZ7hFd6szHqx3q2P5eiGVeycwh9Ynz/cBpOX</latexit>

f (3)
<latexit sha1_base64="a8+04bJ+6HZjVBk+cUGsguoLf2I=">AAAB+3icbVC7TsMwFL3hWcorlJHFokUqS5XAABuVWBiLRB9SWyrHdVqrjhPZDqJE+RUWBhBihB9hY+RPcNoO0HIkS0fn3Kt7fLyIM6Ud58taWl5ZXVvPbeQ3t7Z3du29QkOFsSS0TkIeypaHFeVM0LpmmtNWJCkOPE6b3ugy85t3VCoWihs9jmg3wAPBfEawNlLPLpQ6AdZDz0/89DYpnx6npZ5ddCrOBGiRuDNSvHh/+K4CQK1nf3b6IYkDKjThWKm260S6m2CpGeE0zXdiRSNMRnhA24YKHFDVTSbZU3RklD7yQ2me0Gii/t5IcKDUOPDMZBZUzXuZ+J/XjrV/3k2YiGJNBZke8mOOdIiyIlCfSUo0HxuCiWQmKyJDLDHRpq68KcGd//IiaZxUXKfiXrvFqgNT5OAADqEMLpxBFa6gBnUgcA+P8AwvVmo9Wa/W23R0yZrt7MMfWB8/UYaWJg==</latexit><latexit sha1_base64="gkemCoEcwOxFnw0nZryOve4HX1Q=">AAAB+3icbVC7TsMwFL3hWcorlJHFokUqS5XAAGMlFsYi0YfUhspxndaq40S2g6ii/AoLAwix8iNs/A1OmwFajmTp6Jx7dY+PH3OmtON8W2vrG5tb26Wd8u7e/sGhfVTpqCiRhLZJxCPZ87GinAna1kxz2oslxaHPadef3uR+95FKxSJxr2cx9UI8FixgBGsjDe1KbRBiPfGDNMge0vrleVYb2lWn4cyBVolbkCoUaA3tr8EoIklIhSYcK9V3nVh7KZaaEU6z8iBRNMZkise0b6jAIVVeOs+eoTOjjFAQSfOERnP190aKQ6VmoW8m86Bq2cvF/7x+ooNrL2UiTjQVZHEoSDjSEcqLQCMmKdF8ZggmkpmsiEywxESbusqmBHf5y6ukc9FwnYZ751abTlFHCU7gFOrgwhU04RZa0AYCT/AMr/BmZdaL9W59LEbXrGLnGP7A+vwB3Y2TmA==</latexit>f (3)
<latexit sha1_base64="a8+04bJ+6HZjVBk+cUGsguoLf2I=">AAAB+3icbVC7TsMwFL3hWcorlJHFokUqS5XAABuVWBiLRB9SWyrHdVqrjhPZDqJE+RUWBhBihB9hY+RPcNoO0HIkS0fn3Kt7fLyIM6Ud58taWl5ZXVvPbeQ3t7Z3du29QkOFsSS0TkIeypaHFeVM0LpmmtNWJCkOPE6b3ugy85t3VCoWihs9jmg3wAPBfEawNlLPLpQ6AdZDz0/89DYpnx6npZ5ddCrOBGiRuDNSvHh/+K4CQK1nf3b6IYkDKjThWKm260S6m2CpGeE0zXdiRSNMRnhA24YKHFDVTSbZU3RklD7yQ2me0Gii/t5IcKDUOPDMZBZUzXuZ+J/XjrV/3k2YiGJNBZke8mOOdIiyIlCfSUo0HxuCiWQmKyJDLDHRpq68KcGd//IiaZxUXKfiXrvFqgNT5OAADqEMLpxBFa6gBnUgcA+P8AwvVmo9Wa/W23R0yZrt7MMfWB8/UYaWJg==</latexit><latexit sha1_base64="gkemCoEcwOxFnw0nZryOve4HX1Q=">AAAB+3icbVC7TsMwFL3hWcorlJHFokUqS5XAAGMlFsYi0YfUhspxndaq40S2g6ii/AoLAwix8iNs/A1OmwFajmTp6Jx7dY+PH3OmtON8W2vrG5tb26Wd8u7e/sGhfVTpqCiRhLZJxCPZ87GinAna1kxz2oslxaHPadef3uR+95FKxSJxr2cx9UI8FixgBGsjDe1KbRBiPfGDNMge0vrleVYb2lWn4cyBVolbkCoUaA3tr8EoIklIhSYcK9V3nVh7KZaaEU6z8iBRNMZkise0b6jAIVVeOs+eoTOjjFAQSfOERnP190aKQ6VmoW8m86Bq2cvF/7x+ooNrL2UiTjQVZHEoSDjSEcqLQCMmKdF8ZggmkpmsiEywxESbusqmBHf5y6ukc9FwnYZ751abTlFHCU7gFOrgwhU04RZa0AYCT/AMr/BmZdaL9W59LEbXrGLnGP7A+vwB3Y2TmA==</latexit>

f (final)
<latexit sha1_base64="kXuhYoMNZoTyrinORsh5r+eRX8o=">AAAB/3icbVC7TsMwFL3hWcorgMTCYtEilaVKWGCjEgtjkehDakPluE5r1XEi20EqoQO/wsIAQgws/AYbI3+C03aAliNZOjrnXt3j48ecKe04X9bC4tLyympuLb++sbm1be/s1lWUSEJrJOKRbPpYUc4ErWmmOW3GkuLQ57ThDy4yv3FLpWKRuNbDmHoh7gkWMIK1kTr2frEdYt33gzQY3aSlgAnMj0fFjl1wys4YaJ64U1I4f7/7rgBAtWN/trsRSUIqNOFYqZbrxNpLsdSMcDrKtxNFY0wGuEdbhgocUuWl4/wjdGSULgoiaZ7QaKz+3khxqNQw9M1kFlbNepn4n9dKdHDmpUzEiaaCTA4FCUc6QlkZqMskJZoPDcFEMpMVkT6WmGhTWd6U4M5+eZ7UT8quU3av3ELFgQlycACHUAIXTqECl1CFGhC4h0d4hhfrwXqyXq23yeiCNd3Zgz+wPn4AzwiYJQ==</latexit><latexit sha1_base64="ChPmWuJBrYF8URt8q/pLoxfhHoc=">AAAB/3icbVA9T8MwFHwpX6V8BZBYWCxapLJUCQuMlVgYi0RbpDZUjuu0Vh0nsh2kKmTgr7AwgBArf4ONf4PTZoCWkyyd7t7TO58fc6a043xbpZXVtfWN8mZla3tnd8/eP+ioKJGEtknEI3nnY0U5E7Stmeb0LpYUhz6nXX9ylfvdByoVi8StnsbUC/FIsIARrI00sI9q/RDrsR+kQXaf1gMmMD/LagO76jScGdAycQtShQKtgf3VH0YkCanQhGOleq4Tay/FUjPCaVbpJ4rGmEzwiPYMFTikyktn+TN0apQhCiJpntBopv7eSHGo1DT0zWQeVi16ufif10t0cOmlTMSJpoLMDwUJRzpCeRloyCQlmk8NwUQykxWRMZaYaFNZxZTgLn55mXTOG67TcG/catMp6ijDMZxAHVy4gCZcQwvaQOARnuEV3qwn68V6tz7moyWr2DmEP7A+fwBbHpWX</latexit>f (final)
<latexit sha1_base64="kXuhYoMNZoTyrinORsh5r+eRX8o=">AAAB/3icbVC7TsMwFL3hWcorgMTCYtEilaVKWGCjEgtjkehDakPluE5r1XEi20EqoQO/wsIAQgws/AYbI3+C03aAliNZOjrnXt3j48ecKe04X9bC4tLyympuLb++sbm1be/s1lWUSEJrJOKRbPpYUc4ErWmmOW3GkuLQ57ThDy4yv3FLpWKRuNbDmHoh7gkWMIK1kTr2frEdYt33gzQY3aSlgAnMj0fFjl1wys4YaJ64U1I4f7/7rgBAtWN/trsRSUIqNOFYqZbrxNpLsdSMcDrKtxNFY0wGuEdbhgocUuWl4/wjdGSULgoiaZ7QaKz+3khxqNQw9M1kFlbNepn4n9dKdHDmpUzEiaaCTA4FCUc6QlkZqMskJZoPDcFEMpMVkT6WmGhTWd6U4M5+eZ7UT8quU3av3ELFgQlycACHUAIXTqECl1CFGhC4h0d4hhfrwXqyXq23yeiCNd3Zgz+wPn4AzwiYJQ==</latexit><latexit sha1_base64="ChPmWuJBrYF8URt8q/pLoxfhHoc=">AAAB/3icbVA9T8MwFHwpX6V8BZBYWCxapLJUCQuMlVgYi0RbpDZUjuu0Vh0nsh2kKmTgr7AwgBArf4ONf4PTZoCWkyyd7t7TO58fc6a043xbpZXVtfWN8mZla3tnd8/eP+ioKJGEtknEI3nnY0U5E7Stmeb0LpYUhz6nXX9ylfvdByoVi8StnsbUC/FIsIARrI00sI9q/RDrsR+kQXaf1gMmMD/LagO76jScGdAycQtShQKtgf3VH0YkCanQhGOleq4Tay/FUjPCaVbpJ4rGmEzwiPYMFTikyktn+TN0apQhCiJpntBopv7eSHGo1DT0zWQeVi16ufif10t0cOmlTMSJpoLMDwUJRzpCeRloyCQlmk8NwUQykxWRMZaYaFNZxZTgLn55mXTOG67TcG/catMp6ijDMZxAHVy4gCZcQwvaQOARnuEV3qwn68V6tz7moyWr2DmEP7A+fwBbHpWX</latexit>

Deep heterogeneous embedding generation

F(l) = σ
(
CONCAT

(
Ã · F(l−1),F(l−1),F(0)

)
·W(l)

)
,W(l) ← (1− βl)I + βlW(l).

14
T. Chen, Q. Sun, C. Zhan, C. Liu, H. Yu and B. Yu, "Deep H-GCN: Fast Analog IC Aging-induced Degradation Estimation", TCAD’21.

Deep H-GCN [TCAD’21]14
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Table: Statistics of Designs (industrial 5nm PLL design)

Design #trans. #device #net
1 4,348 99,009 18,155
2 4,382 99,696 18,299
3 3,999 179,758 31,303
4 3,998 185,480 33,819
5 4,980 692,480 111,308
6 523 31,279 6,002
7 6,398 452,109 76,807
8 1,998 96,749 16,006

Table: Device Type

Type #Param.

MOS 51
MOS spice 75
DIO/ESD 8

Cap 12
R 6

VSource 1

Experimental results: benchmarks

64/69



Table: Accuracy

Design
DFR tool (static) GCN 15 GCNII 16 H-GCN 13 Deep H-GCN 14

MAE r2 Score MAE r2 Score MAE r2 Score MAE r2 Score MAE r2 Score

1 4.009 0.181 1.316 0.703 1.332 0.691 0.914 0.821 0.824 0.843
2 4.072 0.194 1.389 0.596 1.339 0.619 0.893 0.814 0.856 0.839
3 4.543 0.327 4.070 0.588 4.166 0.599 2.302 0.817 2.012 0.840
4 4.515 0.332 4.111 0.588 4.177 0.551 2.575 0.746 2.350 0.815
5 4.160 0.277 3.750 0.521 4.021 0.354 2.525 0.787 2.454 0.816
6 3.962 0.395 2.077 0.802 2.092 0.802 1.661 0.834 1.541 0.865
7 4.319 0.266 3.166 0.685 3.168 0.689 2.889 0.826 2.704 0.874
8 4.594 0.224 3.491 0.637 3.748 0.610 2.670 0.786 2.503 0.840

D1 D2 D3 D4 D5 D6 D7 D8 Ave.

102
103
104
105

R
u
n
ti
m
e
(s
)

DFR-D DFR-S Deep H-GCN

15
Hamilton+,"Inductive representation learning on large graphs", NIPS’17.

16
Chen+, "Simple and deep graph convolutional networks", ICML’20.

13
T. Chen, Q. Sun, C. Zhan, C. Liu, H. Yu and B. Yu, "Analog IC Aging-induced Degradation Estimation via Heterogeneous Graph Convolutional

Networks", ASPDAC’21.
14

T. Chen, Q. Sun, C. Zhan, C. Liu, H. Yu and B. Yu, "Deep H-GCN: Fast Analog IC Aging-induced Degradation Estimation", TCAD’21.

Results
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• Active learning leverages the gap between two different design spaces

• Extention: parameter tuning?

• Enable Deep Learning in back-end phase

• Extension: Integrated in Global/Detailed Placement

• A GCN-based methodology is proposed for netlist representation;

• GCN shows superior performance to classical learning models in test points insertion
problem and circuit reliability analysis.

Conclusion
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Rethinking: “ImageHotspot” v.s. ImageNet
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