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Traveling Salesman Problem (TSP)

Xavier Bresson 4

TSP : “Given a list of cities and the distances between each pair of cities, 
what is the shortest possible path that visits each city exactly once and 
returns to the origin city?” – First mathematical formulation by W. 
Hamilton 1805-1865.
TSP belongs to the class of routing problems which are used every day in 
industry (warehouse, transportation, supply chain, hardware design, 
manufacturing, etc).
TSP is NP-hard, exhaustive search has a complexity in O(n!).
TSP is the most popular and most studied combinatorial problem, starting 
with von Neumann (1951).
TSP has driven the discovery of several important optimization techniques : 
Cutting Planes[1], Branch-and-Bound[2], Local Search[3], Lagrangian
Relaxation[4], Simulated Annealing[5]. 

[1] Dantzig, Fulkerson, Johnson, 1954
[2] Bellman, Held, Karp, 1962
[3] Croes, A method for solving traveling-salesman problems, 1958
[4] Fisher, The Lagrangian Relaxation Method for Solving Integer Programming Problems, 1981
[5] Kirkpatrick, Gelatt, Vecchi, Optimization by Simulated Annealing, 1983
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Traditional TSP Solvers
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Two traditional approaches to tackle combinatorial problems :
Exact algorithms : Exhaustive search, Dynamic or Integer Programming. These algorithms 
are guaranteed to find optimal solutions, but they become intractable when n grows.
Approximate/heuristic algorithms : These algorithms trade optimality for computational 
efficiency. They are problem-specific, often designed by iteratively applying a simple man-
crafted rule, known as heuristic. Their complexity is polynomial and their quality depends 
on an approximate ratio that characterizes the (worst/average-case) error w.r.t the optimal 
solution.  
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Exact TSP Solvers
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Exact algorithms : 
Dynamic programming[1] : O(n2 2n), intractable for n>40.
Gurobi[2] : General purpose Integer Programming (IP) solver with Cutting Planes (CP) and 
Branch-and-Bound (BB).
Concorde[3] : Highly specialized linear IP+CP+BB for TSP. Concorde is widely regarded as 
the fastest exact TSP solver, for large instances, currently in existence. 
TSP can be formulated as Integer Linear Programming (ILP) problem :

[1] Held, Richard, A dynamic programming approach to sequencing problems, 1962
[2] Gu, Rothberg, Bixby, Gurobi, 2008
[3] Applegate, Bixby, Chvatal, Cook, The Traveling Salesman Problem: A Computational Study, 2006
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x

X

e2E

dexe s.t.

X

e2Cut({v},V�{v})

xe = 2 8v 2 V

X

e2Cut(S,Sc)

xe � 2 8S ⇢ V, S 6= ;, S 6= V

where Cut(A,Ac) = {evv0 s.t. v 2 A, v0 2 Ac}
xe 2 {0, 1} 8e 2 E
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Interpretation :

min
x

X

e2E

dexe s.t.

X

e2Cut({v},V�{v})

xe = 2 8v 2 V

X

e2Cut(S,Sc)

xe � 2 8S ⇢ V, S 6= ;, S 6= V

where Cut(A,Ac) = {evv0 s.t. v 2 A, v0 2 Ac}
xe 2 {0, 1} 8e 2 E
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Sub-contour constraints that 
guarantee a feasible tour.

Satisfied Not satisfied
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ILP problems are NP-hard because the space of optimization is binary xe ∈ {0,1}.
ILP can be relaxed as a Linear Programming (LP) problem[1] with xe ∈ [0,1] of the standard 
form : 

LP problems can be solved in O(n2.5) but all possible sets S makes the problem intractable. 
Candidates S that violate the sub-group constraint must be identified and added to the LP 
problem to get a valid tour.
This leads to the Cutting Planes technique[1], which iteratively solves LP problems by adding 
linear inequality constraints. 

[1] Dantzig, Fulkerson, Johnson, 1954

min
x

dTx s.t. Ax  b, x � 0
<latexit sha1_base64="sghtzCmElPcrhmPacQaQBcLesCU=">AAACHHicbZDLSgMxFIYz3q23qks3wSK4kGFGBV1W3LhUaKvQqSWTntZgkhmTM9Iy9EHc+CpuXCjixoXg25ipXXg7EPLx/+eQnD9OpbAYBB/exOTU9Mzs3HxpYXFpeaW8utawSWY41HkiE3MRMwtSaKijQAkXqQGmYgnn8fVx4Z/fgrEi0TUcpNBSrKdFV3CGTmqX9yIldLtPI9q5rNHijhD6aFROrY8+HdKjfiThhsY7tB/1HASldrkS+MGo6F8Ix1Ah4zptl9+iTsIzBRq5ZNY2wyDFVs4MCi5hWIoyCynj16wHTYeaKbCtfLTckG45pUO7iXFHIx2p3ydypqwdqNh1KoZX9rdXiP95zQy7h61c6DRD0PzroW4mKSa0SIp2hAGOcuCAcSPcXym/YoZxdHkWIYS/V/4LjV0/DPzwbL9S3R3HMUc2yCbZJiE5IFVyQk5JnXByRx7IE3n27r1H78V7/Wqd8MYz6+RHee+fo/afIQ==</latexit><latexit sha1_base64="sghtzCmElPcrhmPacQaQBcLesCU=">AAACHHicbZDLSgMxFIYz3q23qks3wSK4kGFGBV1W3LhUaKvQqSWTntZgkhmTM9Iy9EHc+CpuXCjixoXg25ipXXg7EPLx/+eQnD9OpbAYBB/exOTU9Mzs3HxpYXFpeaW8utawSWY41HkiE3MRMwtSaKijQAkXqQGmYgnn8fVx4Z/fgrEi0TUcpNBSrKdFV3CGTmqX9yIldLtPI9q5rNHijhD6aFROrY8+HdKjfiThhsY7tB/1HASldrkS+MGo6F8Ix1Ah4zptl9+iTsIzBRq5ZNY2wyDFVs4MCi5hWIoyCynj16wHTYeaKbCtfLTckG45pUO7iXFHIx2p3ydypqwdqNh1KoZX9rdXiP95zQy7h61c6DRD0PzroW4mKSa0SIp2hAGOcuCAcSPcXym/YoZxdHkWIYS/V/4LjV0/DPzwbL9S3R3HMUc2yCbZJiE5IFVyQk5JnXByRx7IE3n27r1H78V7/Wqd8MYz6+RHee+fo/afIQ==</latexit><latexit sha1_base64="sghtzCmElPcrhmPacQaQBcLesCU=">AAACHHicbZDLSgMxFIYz3q23qks3wSK4kGFGBV1W3LhUaKvQqSWTntZgkhmTM9Iy9EHc+CpuXCjixoXg25ipXXg7EPLx/+eQnD9OpbAYBB/exOTU9Mzs3HxpYXFpeaW8utawSWY41HkiE3MRMwtSaKijQAkXqQGmYgnn8fVx4Z/fgrEi0TUcpNBSrKdFV3CGTmqX9yIldLtPI9q5rNHijhD6aFROrY8+HdKjfiThhsY7tB/1HASldrkS+MGo6F8Ix1Ah4zptl9+iTsIzBRq5ZNY2wyDFVs4MCi5hWIoyCynj16wHTYeaKbCtfLTckG45pUO7iXFHIx2p3ydypqwdqNh1KoZX9rdXiP95zQy7h61c6DRD0PzroW4mKSa0SIp2hAGOcuCAcSPcXym/YoZxdHkWIYS/V/4LjV0/DPzwbL9S3R3HMUc2yCbZJiE5IFVyQk5JnXByRx7IE3n27r1H78V7/Wqd8MYz6+RHee+fo/afIQ==</latexit><latexit sha1_base64="sghtzCmElPcrhmPacQaQBcLesCU=">AAACHHicbZDLSgMxFIYz3q23qks3wSK4kGFGBV1W3LhUaKvQqSWTntZgkhmTM9Iy9EHc+CpuXCjixoXg25ipXXg7EPLx/+eQnD9OpbAYBB/exOTU9Mzs3HxpYXFpeaW8utawSWY41HkiE3MRMwtSaKijQAkXqQGmYgnn8fVx4Z/fgrEi0TUcpNBSrKdFV3CGTmqX9yIldLtPI9q5rNHijhD6aFROrY8+HdKjfiThhsY7tB/1HASldrkS+MGo6F8Ix1Ah4zptl9+iTsIzBRq5ZNY2wyDFVs4MCi5hWIoyCynj16wHTYeaKbCtfLTckG45pUO7iXFHIx2p3ydypqwdqNh1KoZX9rdXiP95zQy7h61c6DRD0PzroW4mKSa0SIp2hAGOcuCAcSPcXym/YoZxdHkWIYS/V/4LjV0/DPzwbL9S3R3HMUc2yCbZJiE5IFVyQk5JnXByRx7IE3n27r1H78V7/Wqd8MYz6+RHee+fo/afIQ==</latexit>

Polytope
Ax  b, x � 0

<latexit sha1_base64="oyZhIIQ55ToHcN1/qtyiSY+Zvm0=">AAAB+3icbZDLSsNAFIZPvNZ6i3XpZrAIXUhJRNBlxY3LCvYCTSiT6aQdOpnEmYm0hL6KGxeKuPVF3Pk2TtostPWHgY//nMM58wcJZ0o7zre1tr6xubVd2inv7u0fHNpHlbaKU0loi8Q8lt0AK8qZoC3NNKfdRFIcBZx2gvFtXu88UalYLB70NKF+hIeChYxgbay+XbmZeJw+ouAcTbyhAafct6tO3ZkLrYJbQBUKNfv2lzeISRpRoQnHSvVcJ9F+hqVmhNNZ2UsVTTAZ4yHtGRQ4osrP5rfP0JlxBiiMpXlCo7n7eyLDkVLTKDCdEdYjtVzLzf9qvVSH137GRJJqKshiUZhypGOUB4EGTFKi+dQAJpKZWxEZYYmJNnHlIbjLX16F9kXdderu/WW1USviKMEJnEINXLiCBtxBE1pAYALP8Apv1sx6sd6tj0XrmlXMHMMfWZ8/t8aS1Q==</latexit><latexit sha1_base64="oyZhIIQ55ToHcN1/qtyiSY+Zvm0=">AAAB+3icbZDLSsNAFIZPvNZ6i3XpZrAIXUhJRNBlxY3LCvYCTSiT6aQdOpnEmYm0hL6KGxeKuPVF3Pk2TtostPWHgY//nMM58wcJZ0o7zre1tr6xubVd2inv7u0fHNpHlbaKU0loi8Q8lt0AK8qZoC3NNKfdRFIcBZx2gvFtXu88UalYLB70NKF+hIeChYxgbay+XbmZeJw+ouAcTbyhAafct6tO3ZkLrYJbQBUKNfv2lzeISRpRoQnHSvVcJ9F+hqVmhNNZ2UsVTTAZ4yHtGRQ4osrP5rfP0JlxBiiMpXlCo7n7eyLDkVLTKDCdEdYjtVzLzf9qvVSH137GRJJqKshiUZhypGOUB4EGTFKi+dQAJpKZWxEZYYmJNnHlIbjLX16F9kXdderu/WW1USviKMEJnEINXLiCBtxBE1pAYALP8Apv1sx6sd6tj0XrmlXMHMMfWZ8/t8aS1Q==</latexit><latexit sha1_base64="oyZhIIQ55ToHcN1/qtyiSY+Zvm0=">AAAB+3icbZDLSsNAFIZPvNZ6i3XpZrAIXUhJRNBlxY3LCvYCTSiT6aQdOpnEmYm0hL6KGxeKuPVF3Pk2TtostPWHgY//nMM58wcJZ0o7zre1tr6xubVd2inv7u0fHNpHlbaKU0loi8Q8lt0AK8qZoC3NNKfdRFIcBZx2gvFtXu88UalYLB70NKF+hIeChYxgbay+XbmZeJw+ouAcTbyhAafct6tO3ZkLrYJbQBUKNfv2lzeISRpRoQnHSvVcJ9F+hqVmhNNZ2UsVTTAZ4yHtGRQ4osrP5rfP0JlxBiiMpXlCo7n7eyLDkVLTKDCdEdYjtVzLzf9qvVSH137GRJJqKshiUZhypGOUB4EGTFKi+dQAJpKZWxEZYYmJNnHlIbjLX16F9kXdderu/WW1USviKMEJnEINXLiCBtxBE1pAYALP8Apv1sx6sd6tj0XrmlXMHMMfWZ8/t8aS1Q==</latexit><latexit sha1_base64="oyZhIIQ55ToHcN1/qtyiSY+Zvm0=">AAAB+3icbZDLSsNAFIZPvNZ6i3XpZrAIXUhJRNBlxY3LCvYCTSiT6aQdOpnEmYm0hL6KGxeKuPVF3Pk2TtostPWHgY//nMM58wcJZ0o7zre1tr6xubVd2inv7u0fHNpHlbaKU0loi8Q8lt0AK8qZoC3NNKfdRFIcBZx2gvFtXu88UalYLB70NKF+hIeChYxgbay+XbmZeJw+ouAcTbyhAafct6tO3ZkLrYJbQBUKNfv2lzeISRpRoQnHSvVcJ9F+hqVmhNNZ2UsVTTAZ4yHtGRQ4osrP5rfP0JlxBiiMpXlCo7n7eyLDkVLTKDCdEdYjtVzLzf9qvVSH137GRJJqKshiUZhypGOUB4EGTFKi+dQAJpKZWxEZYYmJNnHlIbjLX16F9kXdderu/WW1USviKMEJnEINXLiCBtxBE1pAYALP8Apv1sx6sd6tj0XrmlXMHMMfWZ8/t8aS1Q==</latexit>

dTx
<latexit sha1_base64="n8AF9ZZi0CiRFfXeahXGYPdAX6Y=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSL0VBIR9Fjw4rFCv6CNZbPZtGs3u2F3I5bQ/+DFgyJe/T/e/Ddu2hy09cHA470ZZuYFCWfauO63s7a+sbm1Xdop7+7tHxxWjo47WqaK0DaRXKpegDXlTNC2YYbTXqIojgNOu8HkJve7j1RpJkXLTBPqx3gkWMQINlbqhPct9FQeVqpu3Z0DrRKvIFUo0BxWvgahJGlMhSEca9333MT4GVaGEU5n5UGqaYLJBI9o31KBY6r9bH7tDJ1bJUSRVLaEQXP190SGY62ncWA7Y2zGetnLxf+8fmqiaz9jIkkNFWSxKEo5MhLlr6OQKUoMn1qCiWL2VkTGWGFibEB5CN7yy6ukc1H33Lp3d1lt1Io4SnAKZ1ADD66gAbfQhDYQeIBneIU3RzovzrvzsWhdc4qZE/gD5/MHgTyOVA==</latexit><latexit sha1_base64="n8AF9ZZi0CiRFfXeahXGYPdAX6Y=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSL0VBIR9Fjw4rFCv6CNZbPZtGs3u2F3I5bQ/+DFgyJe/T/e/Ddu2hy09cHA470ZZuYFCWfauO63s7a+sbm1Xdop7+7tHxxWjo47WqaK0DaRXKpegDXlTNC2YYbTXqIojgNOu8HkJve7j1RpJkXLTBPqx3gkWMQINlbqhPct9FQeVqpu3Z0DrRKvIFUo0BxWvgahJGlMhSEca9333MT4GVaGEU5n5UGqaYLJBI9o31KBY6r9bH7tDJ1bJUSRVLaEQXP190SGY62ncWA7Y2zGetnLxf+8fmqiaz9jIkkNFWSxKEo5MhLlr6OQKUoMn1qCiWL2VkTGWGFibEB5CN7yy6ukc1H33Lp3d1lt1Io4SnAKZ1ADD66gAbfQhDYQeIBneIU3RzovzrvzsWhdc4qZE/gD5/MHgTyOVA==</latexit><latexit sha1_base64="n8AF9ZZi0CiRFfXeahXGYPdAX6Y=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSL0VBIR9Fjw4rFCv6CNZbPZtGs3u2F3I5bQ/+DFgyJe/T/e/Ddu2hy09cHA470ZZuYFCWfauO63s7a+sbm1Xdop7+7tHxxWjo47WqaK0DaRXKpegDXlTNC2YYbTXqIojgNOu8HkJve7j1RpJkXLTBPqx3gkWMQINlbqhPct9FQeVqpu3Z0DrRKvIFUo0BxWvgahJGlMhSEca9333MT4GVaGEU5n5UGqaYLJBI9o31KBY6r9bH7tDJ1bJUSRVLaEQXP190SGY62ncWA7Y2zGetnLxf+8fmqiaz9jIkkNFWSxKEo5MhLlr6OQKUoMn1qCiWL2VkTGWGFibEB5CN7yy6ukc1H33Lp3d1lt1Io4SnAKZ1ADD66gAbfQhDYQeIBneIU3RzovzrvzsWhdc4qZE/gD5/MHgTyOVA==</latexit><latexit sha1_base64="n8AF9ZZi0CiRFfXeahXGYPdAX6Y=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSL0VBIR9Fjw4rFCv6CNZbPZtGs3u2F3I5bQ/+DFgyJe/T/e/Ddu2hy09cHA470ZZuYFCWfauO63s7a+sbm1Xdop7+7tHxxWjo47WqaK0DaRXKpegDXlTNC2YYbTXqIojgNOu8HkJve7j1RpJkXLTBPqx3gkWMQINlbqhPct9FQeVqpu3Z0DrRKvIFUo0BxWvgahJGlMhSEca9333MT4GVaGEU5n5UGqaYLJBI9o31KBY6r9bH7tDJ1bJUSRVLaEQXP190SGY62ncWA7Y2zGetnLxf+8fmqiaz9jIkkNFWSxKEo5MhLlr6OQKUoMn1qCiWL2VkTGWGFibEB5CN7yy6ukc1H33Lp3d1lt1Io4SnAKZ1ADD66gAbfQhDYQeIBneIU3RzovzrvzsWhdc4qZE/gD5/MHgTyOVA==</latexit>

Solution

Polytope
Ax  b, x � 0

<latexit sha1_base64="oyZhIIQ55ToHcN1/qtyiSY+Zvm0=">AAAB+3icbZDLSsNAFIZPvNZ6i3XpZrAIXUhJRNBlxY3LCvYCTSiT6aQdOpnEmYm0hL6KGxeKuPVF3Pk2TtostPWHgY//nMM58wcJZ0o7zre1tr6xubVd2inv7u0fHNpHlbaKU0loi8Q8lt0AK8qZoC3NNKfdRFIcBZx2gvFtXu88UalYLB70NKF+hIeChYxgbay+XbmZeJw+ouAcTbyhAafct6tO3ZkLrYJbQBUKNfv2lzeISRpRoQnHSvVcJ9F+hqVmhNNZ2UsVTTAZ4yHtGRQ4osrP5rfP0JlxBiiMpXlCo7n7eyLDkVLTKDCdEdYjtVzLzf9qvVSH137GRJJqKshiUZhypGOUB4EGTFKi+dQAJpKZWxEZYYmJNnHlIbjLX16F9kXdderu/WW1USviKMEJnEINXLiCBtxBE1pAYALP8Apv1sx6sd6tj0XrmlXMHMMfWZ8/t8aS1Q==</latexit><latexit sha1_base64="oyZhIIQ55ToHcN1/qtyiSY+Zvm0=">AAAB+3icbZDLSsNAFIZPvNZ6i3XpZrAIXUhJRNBlxY3LCvYCTSiT6aQdOpnEmYm0hL6KGxeKuPVF3Pk2TtostPWHgY//nMM58wcJZ0o7zre1tr6xubVd2inv7u0fHNpHlbaKU0loi8Q8lt0AK8qZoC3NNKfdRFIcBZx2gvFtXu88UalYLB70NKF+hIeChYxgbay+XbmZeJw+ouAcTbyhAafct6tO3ZkLrYJbQBUKNfv2lzeISRpRoQnHSvVcJ9F+hqVmhNNZ2UsVTTAZ4yHtGRQ4osrP5rfP0JlxBiiMpXlCo7n7eyLDkVLTKDCdEdYjtVzLzf9qvVSH137GRJJqKshiUZhypGOUB4EGTFKi+dQAJpKZWxEZYYmJNnHlIbjLX16F9kXdderu/WW1USviKMEJnEINXLiCBtxBE1pAYALP8Apv1sx6sd6tj0XrmlXMHMMfWZ8/t8aS1Q==</latexit><latexit sha1_base64="oyZhIIQ55ToHcN1/qtyiSY+Zvm0=">AAAB+3icbZDLSsNAFIZPvNZ6i3XpZrAIXUhJRNBlxY3LCvYCTSiT6aQdOpnEmYm0hL6KGxeKuPVF3Pk2TtostPWHgY//nMM58wcJZ0o7zre1tr6xubVd2inv7u0fHNpHlbaKU0loi8Q8lt0AK8qZoC3NNKfdRFIcBZx2gvFtXu88UalYLB70NKF+hIeChYxgbay+XbmZeJw+ouAcTbyhAafct6tO3ZkLrYJbQBUKNfv2lzeISRpRoQnHSvVcJ9F+hqVmhNNZ2UsVTTAZ4yHtGRQ4osrP5rfP0JlxBiiMpXlCo7n7eyLDkVLTKDCdEdYjtVzLzf9qvVSH137GRJJqKshiUZhypGOUB4EGTFKi+dQAJpKZWxEZYYmJNnHlIbjLX16F9kXdderu/WW1USviKMEJnEINXLiCBtxBE1pAYALP8Apv1sx6sd6tj0XrmlXMHMMfWZ8/t8aS1Q==</latexit><latexit sha1_base64="oyZhIIQ55ToHcN1/qtyiSY+Zvm0=">AAAB+3icbZDLSsNAFIZPvNZ6i3XpZrAIXUhJRNBlxY3LCvYCTSiT6aQdOpnEmYm0hL6KGxeKuPVF3Pk2TtostPWHgY//nMM58wcJZ0o7zre1tr6xubVd2inv7u0fHNpHlbaKU0loi8Q8lt0AK8qZoC3NNKfdRFIcBZx2gvFtXu88UalYLB70NKF+hIeChYxgbay+XbmZeJw+ouAcTbyhAafct6tO3ZkLrYJbQBUKNfv2lzeISRpRoQnHSvVcJ9F+hqVmhNNZ2UsVTTAZ4yHtGRQ4osrP5rfP0JlxBiiMpXlCo7n7eyLDkVLTKDCdEdYjtVzLzf9qvVSH137GRJJqKshiUZhypGOUB4EGTFKi+dQAJpKZWxEZYYmJNnHlIbjLX16F9kXdderu/WW1USviKMEJnEINXLiCBtxBE1pAYALP8Apv1sx6sd6tj0XrmlXMHMMfWZ8/t8aS1Q==</latexit>

dTx
<latexit sha1_base64="n8AF9ZZi0CiRFfXeahXGYPdAX6Y=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSL0VBIR9Fjw4rFCv6CNZbPZtGs3u2F3I5bQ/+DFgyJe/T/e/Ddu2hy09cHA470ZZuYFCWfauO63s7a+sbm1Xdop7+7tHxxWjo47WqaK0DaRXKpegDXlTNC2YYbTXqIojgNOu8HkJve7j1RpJkXLTBPqx3gkWMQINlbqhPct9FQeVqpu3Z0DrRKvIFUo0BxWvgahJGlMhSEca9333MT4GVaGEU5n5UGqaYLJBI9o31KBY6r9bH7tDJ1bJUSRVLaEQXP190SGY62ncWA7Y2zGetnLxf+8fmqiaz9jIkkNFWSxKEo5MhLlr6OQKUoMn1qCiWL2VkTGWGFibEB5CN7yy6ukc1H33Lp3d1lt1Io4SnAKZ1ADD66gAbfQhDYQeIBneIU3RzovzrvzsWhdc4qZE/gD5/MHgTyOVA==</latexit><latexit sha1_base64="n8AF9ZZi0CiRFfXeahXGYPdAX6Y=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSL0VBIR9Fjw4rFCv6CNZbPZtGs3u2F3I5bQ/+DFgyJe/T/e/Ddu2hy09cHA470ZZuYFCWfauO63s7a+sbm1Xdop7+7tHxxWjo47WqaK0DaRXKpegDXlTNC2YYbTXqIojgNOu8HkJve7j1RpJkXLTBPqx3gkWMQINlbqhPct9FQeVqpu3Z0DrRKvIFUo0BxWvgahJGlMhSEca9333MT4GVaGEU5n5UGqaYLJBI9o31KBY6r9bH7tDJ1bJUSRVLaEQXP190SGY62ncWA7Y2zGetnLxf+8fmqiaz9jIkkNFWSxKEo5MhLlr6OQKUoMn1qCiWL2VkTGWGFibEB5CN7yy6ukc1H33Lp3d1lt1Io4SnAKZ1ADD66gAbfQhDYQeIBneIU3RzovzrvzsWhdc4qZE/gD5/MHgTyOVA==</latexit><latexit sha1_base64="n8AF9ZZi0CiRFfXeahXGYPdAX6Y=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSL0VBIR9Fjw4rFCv6CNZbPZtGs3u2F3I5bQ/+DFgyJe/T/e/Ddu2hy09cHA470ZZuYFCWfauO63s7a+sbm1Xdop7+7tHxxWjo47WqaK0DaRXKpegDXlTNC2YYbTXqIojgNOu8HkJve7j1RpJkXLTBPqx3gkWMQINlbqhPct9FQeVqpu3Z0DrRKvIFUo0BxWvgahJGlMhSEca9333MT4GVaGEU5n5UGqaYLJBI9o31KBY6r9bH7tDJ1bJUSRVLaEQXP190SGY62ncWA7Y2zGetnLxf+8fmqiaz9jIkkNFWSxKEo5MhLlr6OQKUoMn1qCiWL2VkTGWGFibEB5CN7yy6ukc1H33Lp3d1lt1Io4SnAKZ1ADD66gAbfQhDYQeIBneIU3RzovzrvzsWhdc4qZE/gD5/MHgTyOVA==</latexit><latexit sha1_base64="n8AF9ZZi0CiRFfXeahXGYPdAX6Y=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSL0VBIR9Fjw4rFCv6CNZbPZtGs3u2F3I5bQ/+DFgyJe/T/e/Ddu2hy09cHA470ZZuYFCWfauO63s7a+sbm1Xdop7+7tHxxWjo47WqaK0DaRXKpegDXlTNC2YYbTXqIojgNOu8HkJve7j1RpJkXLTBPqx3gkWMQINlbqhPct9FQeVqpu3Z0DrRKvIFUo0BxWvgahJGlMhSEca9333MT4GVaGEU5n5UGqaYLJBI9o31KBY6r9bH7tDJ1bJUSRVLaEQXP190SGY62ncWA7Y2zGetnLxf+8fmqiaz9jIkkNFWSxKEo5MhLlr6OQKUoMn1qCiWL2VkTGWGFibEB5CN7yy6ukc1H33Lp3d1lt1Io4SnAKZ1ADD66gAbfQhDYQeIBneIU3RzovzrvzsWhdc4qZE/gD5/MHgTyOVA==</latexit>

Solution

Polytope
Ax  b, x � 0

<latexit sha1_base64="oyZhIIQ55ToHcN1/qtyiSY+Zvm0=">AAAB+3icbZDLSsNAFIZPvNZ6i3XpZrAIXUhJRNBlxY3LCvYCTSiT6aQdOpnEmYm0hL6KGxeKuPVF3Pk2TtostPWHgY//nMM58wcJZ0o7zre1tr6xubVd2inv7u0fHNpHlbaKU0loi8Q8lt0AK8qZoC3NNKfdRFIcBZx2gvFtXu88UalYLB70NKF+hIeChYxgbay+XbmZeJw+ouAcTbyhAafct6tO3ZkLrYJbQBUKNfv2lzeISRpRoQnHSvVcJ9F+hqVmhNNZ2UsVTTAZ4yHtGRQ4osrP5rfP0JlxBiiMpXlCo7n7eyLDkVLTKDCdEdYjtVzLzf9qvVSH137GRJJqKshiUZhypGOUB4EGTFKi+dQAJpKZWxEZYYmJNnHlIbjLX16F9kXdderu/WW1USviKMEJnEINXLiCBtxBE1pAYALP8Apv1sx6sd6tj0XrmlXMHMMfWZ8/t8aS1Q==</latexit><latexit sha1_base64="oyZhIIQ55ToHcN1/qtyiSY+Zvm0=">AAAB+3icbZDLSsNAFIZPvNZ6i3XpZrAIXUhJRNBlxY3LCvYCTSiT6aQdOpnEmYm0hL6KGxeKuPVF3Pk2TtostPWHgY//nMM58wcJZ0o7zre1tr6xubVd2inv7u0fHNpHlbaKU0loi8Q8lt0AK8qZoC3NNKfdRFIcBZx2gvFtXu88UalYLB70NKF+hIeChYxgbay+XbmZeJw+ouAcTbyhAafct6tO3ZkLrYJbQBUKNfv2lzeISRpRoQnHSvVcJ9F+hqVmhNNZ2UsVTTAZ4yHtGRQ4osrP5rfP0JlxBiiMpXlCo7n7eyLDkVLTKDCdEdYjtVzLzf9qvVSH137GRJJqKshiUZhypGOUB4EGTFKi+dQAJpKZWxEZYYmJNnHlIbjLX16F9kXdderu/WW1USviKMEJnEINXLiCBtxBE1pAYALP8Apv1sx6sd6tj0XrmlXMHMMfWZ8/t8aS1Q==</latexit><latexit sha1_base64="oyZhIIQ55ToHcN1/qtyiSY+Zvm0=">AAAB+3icbZDLSsNAFIZPvNZ6i3XpZrAIXUhJRNBlxY3LCvYCTSiT6aQdOpnEmYm0hL6KGxeKuPVF3Pk2TtostPWHgY//nMM58wcJZ0o7zre1tr6xubVd2inv7u0fHNpHlbaKU0loi8Q8lt0AK8qZoC3NNKfdRFIcBZx2gvFtXu88UalYLB70NKF+hIeChYxgbay+XbmZeJw+ouAcTbyhAafct6tO3ZkLrYJbQBUKNfv2lzeISRpRoQnHSvVcJ9F+hqVmhNNZ2UsVTTAZ4yHtGRQ4osrP5rfP0JlxBiiMpXlCo7n7eyLDkVLTKDCdEdYjtVzLzf9qvVSH137GRJJqKshiUZhypGOUB4EGTFKi+dQAJpKZWxEZYYmJNnHlIbjLX16F9kXdderu/WW1USviKMEJnEINXLiCBtxBE1pAYALP8Apv1sx6sd6tj0XrmlXMHMMfWZ8/t8aS1Q==</latexit><latexit sha1_base64="oyZhIIQ55ToHcN1/qtyiSY+Zvm0=">AAAB+3icbZDLSsNAFIZPvNZ6i3XpZrAIXUhJRNBlxY3LCvYCTSiT6aQdOpnEmYm0hL6KGxeKuPVF3Pk2TtostPWHgY//nMM58wcJZ0o7zre1tr6xubVd2inv7u0fHNpHlbaKU0loi8Q8lt0AK8qZoC3NNKfdRFIcBZx2gvFtXu88UalYLB70NKF+hIeChYxgbay+XbmZeJw+ouAcTbyhAafct6tO3ZkLrYJbQBUKNfv2lzeISRpRoQnHSvVcJ9F+hqVmhNNZ2UsVTTAZ4yHtGRQ4osrP5rfP0JlxBiiMpXlCo7n7eyLDkVLTKDCdEdYjtVzLzf9qvVSH137GRJJqKshiUZhypGOUB4EGTFKi+dQAJpKZWxEZYYmJNnHlIbjLX16F9kXdderu/WW1USviKMEJnEINXLiCBtxBE1pAYALP8Apv1sx6sd6tj0XrmlXMHMMfWZ8/t8aS1Q==</latexit>

dTx
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Solution

+
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IP Solvers

Xavier Bresson 10

Solving a LP problem does not guarantee a discrete solution xe
∈ {0,1}, and continuous values lead to a choice to select or not 
the edge in the tour (hence changing the candidates S). This 
leads to a tree of possible solutions, and the branch-and-bound 
technique[1] discards branches of the search space that provably 
do not contain an optimal solution. 

Overall complexity for Concorde/Gurobi is O(n2.5 b(n)), with 
O(n2.5) for LP and O(b(n)) for the number of branches to 
explore. 

[2] Bellman, Held, Karp, 1962

Discarded solution with a 
upper bound solution (for 

discrete x) and lower bound 
(for continuous x).
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Concorde[1] Complexity

Xavier Bresson 11

Experimental complexity :

[1] Applegate, Bixby, Chvatal, Cook, The Traveling Salesman Problem, 2006

Polynomial complexity 
O(n2.72)

Exponential complexity 
O(e0.005n)
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Heuristic Solvers

Xavier Bresson 12

[1] Christofides, Worst-case analysis of a new heuristic for the travelling salesman problem, 1976
[2] Johnson, Local Optimization and the Traveling Salesman Problem, 1990
[3] Google OR-tools: Google's Operations Research tools, 2015

Approximate/heuristic algorithms :
Christofides algorithm[1] : Approximation based on minimum spanning tree. Polynomial-
time algorithm with O(n2 logn) that is guaranteed to find a solution within a factor 3/2 of 
the optimal solution.
Farthest/nearest/greedy insertion algorithm[2] : Complexity is O(n2) and the approximation 
ratio is 2.43 for farthest insertion (best insertion in practice). 
Google OR-Tools[3] : Highly optimized program that solves TSP and a larger set of vehicle 
routing problems. This program applies different heuristics s.a. Simulated Annealing, 
Greedy Descent, Tabu Search, to navigate in the search space, and refines the solution by 
Local Search techniques. 
+

Farthest
Insertion

+

Farthest
Insertion +

Farthest
Insertion
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Heuristic Solvers

Xavier Bresson 13

[1] Lin, Computer solutions of the traveling salesman problem, 1965
[2] Johnson, McGeoch, The traveling salesman problem: A case study in local optimization, 1995
[3] Blazinskas, Misevicius, Combining 2-Opt, 3-Opt and 4-Opt with K-SWAP-KICK perturbations for the traveling salesman problem, 2011
[4] Helsgaun, An Extension of the Lin-Kernighan-Helsgaun TSP Solver for Constrained Traveling Salesman and Vehicle Routing Problems, 2017
[5] Lin, Kernighan, An Effective Heuristic Algorithm for the Traveling-Salesman Problem, 1973
[6] Helsgaun, An Effective Implementation of the Lin-Kernighan Traveling Salesman Heuristic, 2000

Approximate/heuristic algorithms :
2-Opt algorithm[1,2] : Heuristic is based on a move that replaces two edges to reduce the 
tour length. Complexity is O(n2 m(n)), where n2 is the number of node pairs and m(n) is 
the number of times all pairs must be tested to reach a local minimum with worst-case 
being O(2n/2). The approximation ratio is then 4/√n. 
Extension to 3-Opt move (replacing 3 edges) and more[3].
LKH-3 algorithm[4] : Extension of the original LKH[5] and LKH-2[6]. It is the best heuristic 
for solving TSP. It is an extension of 2-Opt/3-Opt where edge candidates are estimated 
with a Minimum Spanning Tree[6]. It tackles various TSP-type problems.
+

2-Opt move

+

3-Opt move
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Traditional Solvers

Xavier Bresson 14

Hierarchy of traditional TSP algorithms : 

Exactness

Complexity

Exhaustive 
search

Dynamic
Programming[1]

Concorde[2]/
Gurobi[3]

2-Opt[4]

LKH-3[5]
Christofides[6]Farthest

Insertion[7]

O(n!) O(n2 2n)O(n2.5 b(n))O(n2 m(n))O(n2 logn)O(n2) 

0000 -4/√n3/22.43

Intractable for n>20

Intractable for n>40

Tractable (w/ 
one computer) 
up to n=2,000[1] Held, Richard, A dynamic programming approach to sequencing problems, 1962

[2] Applegate, Bixby, Chvatal, Cook, The Traveling Salesman Problem, 2006
[3] Gu, Rothberg, Bixby, Gurobi, 2008
[4] Johnson, McGeoch, The traveling salesman problem: A case study in local optimization, 1995
[5] Helsgaun, An Extension of the Lin-Kernighan-Helsgaun TSP Solver for Constrained Traveling Salesman and Vehicle Routing Problems, 2017
[6] Christofides, Worst-case analysis of a new heuristic for the travelling salesman problem, 1976
[7] Johnson, Local Optimization and the Traveling Salesman Problem, 1990
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Deep Learning for the TSP Combinatorial Problem

Xavier Bresson 16

DL has significantly improved Computer Vision, Natural Language Processing and Speech 
Recognition in the last decade by replacing hand-crafted visual/text/speech features by features 
learned from data[1,2].
For combinatorial problems, the main question is whether DL can learn better heuristics from 
data, i.e. replacing human-engineered heuristics? 

This is appealing because developing algorithms to tackle efficiently NP-hard problems 
may require years of research (TSP has been actively studied for 70 years). Besides, many 
industry problems are combinatorial by nature.

The last five years have seen the emergence of promising techniques where (graph) neural 
networks have been capable to learn new combinatorial algorithms with supervised or 
reinforcement learning.

[1] LeCun, Bottou, Bengio, Haffner, Gradient Based Learning Applied to Document Recognition, 1998
[2] LeCun, Bengio, Hinton, Deep learning, 2015
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Neural Network Solvers

Xavier Bresson 17

Hopfield Nets[1] : First NN to solve (small) TSPs.
PointerNets[2] : Pioneer paper using modern DL to tackle TSP and combinatorial optimization 
problems. Combine recurrent networks to encode the cities and decode the node sequence of the 
tour (auto-regressive decoding), and attention mechanism[3] (similar idea than[4] that was 
applied to NLP with great success). Supervised learning with approximate TSP solutions. 

[1] Hopfield, Tank, Neural computation of decisions in optimization problems, 1985
[2] Vinyals, Fortunato, Jaitly, Pointer networks, 2015
[3] Bahdanau, Cho, Bengio, Neural machine translation by jointly learning to align and translate, 2014
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Neural Network Solvers

Xavier Bresson 18

PointerNets+RL[1] : Improve[2] with Reinforcement Learning (no TSP solutions required). Two 
RL approaches : A standard unbiased reinforce algorithm[3] and an active search algorithm that 
can explore more candidates. The tour length is used as the reward. 
Order-invariant PointerNets+RL[4] : Improve[2] which is not invariant by permutations of the 
order of the input cities (which is important for NLP but not for TSP). That requires[2] to 
randomly permute the input order to make the network learn this invariance.
S2V-DQN[5] : A graph network that takes a graph and a partial tour as input, and outputs a 
state-valued function Q to estimate the next node in the tour. Training is done by RL and 
memory replay[6], which allows intermediate rewards that encourage farthest node insertion 
heuristic.
Quadratic Assignment Problem[7] : TSP can be formulated as a QAP, which is NP-hard and 
hard to approximate. A graph network based on the powers of adjacency matrix of node 
distances is trained in supervised manner. The loss is the KL distance between the adjacency 
matrix of the ground truth cycle and its network prediction. A feasible tour is computed with 
beam search.

[1] Bello, Pham, Le, Norouzi, Bengio, Neural combinatorial optimization with reinforcement learning, 2016
[2] Vinyals, Fortunato, Jaitly, Pointer networks, 2015
[3] Williams, Simple statistical gradient-following algorithms for connectionist reinforcement learning, 1992
[4] Nazari, Oroojlooy, Takac, Snyder, Reinforcement Learning for Solving the Vehicle Routing Problem, 2018
[5] Dai, Khalil, Zhang, Dilkina, Song, Learning combinatorial optimization algorithms over graphs, 2017
[6] Mnih et al, Playing Atari with Deep Reinforcement Learning, 2013
[7] Nowak, Villar, Bandeira, Bruna, A Note on Learning Algorithms for Quadratic Assignment with Graph Neural Networks, 2017
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Neural Network Solvers

Xavier Bresson 19

Permutation-invariant Pooling Network[1] : Solve a variant of TSP with multiple salesmen. The 
network is trained by supervised learning and outputs a fractional solution, which is 
transformed into a feasible integer solution by beam search. Non-autoregressive approach.
Tranformer-encoder+2-Opt heuristic[2] : Use standard transformer to encode the cities and 
decode sequentially with a query composed of the last three cities (the cities before are 
ignored). Train with Actor-Critic RL, and solution is refined with a standard 2-Opt heuristic.
Tranformer-encoder+Attention-decoder[3] : Also use standard transformer to encode the cities 
and decode sequentially with a query composed of the first city, the last city in the partial tour 
and a global representation of all cities. Train with reinforce and a deterministic baseline.
GraphConvNet[4] : Learn a deep graph network by supervision to predict the probabilities of an 
edge to be in the TSP tour. A feasible tour is generated by beam search. Non-autoregressive 
approach.

[1] Kaempfer, Wolf, Learning the Multiple Traveling Salesmen Problem with Permutation Invariant Pooling Network, 2018
[2] Deudon, Cournut, Lacoste, Adulyasak, Rousseau, Learning Heuristics for the TSP by Policy Gradient, 2018
[3] Kool, Van Hoof, Welling, Attention, learn to solve routing problems!, 2018
[4] Joshi, Laurent, Bresson, An Efficient Graph Convolutional Network Technique for the Travelling Salesman Problem, 2019
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Neural Network Solvers

Xavier Bresson 20

2-Opt Learning[1] : Design transformer-based network to learn to select nodes for the 2-Opt 
heuristics (original 2-Opt may require O(2n/2) moves before stopping). Learn by RL and actor-
critic.
GNNs with Monte Carlo Tree Search[2] : Inspired by AlphaGo[3], augment graph network with 
MCTS to improve the search exploration of tours by evaluating multiple next node candidates 
in the tour (auto-regressive methods cannot go back to the selection of the nodes).

[1] Wu, Song, Cao, Zhang, Lim, Learning Improvement Heuristics for Solving Routing Problems, 2020
[2] Xing, Tu, A Graph Neural Network Assisted Monte Carlo Tree Search Approach to Traveling Salesman Problem, 2020
[3] D. Silver et al, Mastering the game of go with deep neural networks and tree search, 2016
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Our Approach

Xavier Bresson 22

We cast TSP as a “translation” problem :
Source is a set of 2D points.
Target is a tour (sequence of indices) with minimal length. 

Motivation : The translation problem has seen significant progress with Transformers[1]. 
We train by reinforcement learning, with the same setting as[2] for comparison.

The reward is the tour length and the baseline is simply updated if the train network 
improves it on a set of TSPs.

Input/source Output/target

+
[1] Vaswani et al, Attention is all you need, 2017
[2] Kool, Van Hoof, Welling, Attention, learn to solve routing problems!, 2018
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2

4henc
z

3

5

<latexit sha1_base64="Z7+cQeNEn/GHk506SrWeA8uYI2o="></latexit><latexit sha1_base64="Z7+cQeNEn/GHk506SrWeA8uYI2o="></latexit><latexit sha1_base64="Z7+cQeNEn/GHk506SrWeA8uYI2o="></latexit><latexit sha1_base64="Z7+cQeNEn/GHk506SrWeA8uYI2o="></latexit>

2

4 z

3

5

<latexit sha1_base64="y8lQcxw8lebffCfD1tN+Tgpo4D0="></latexit><latexit sha1_base64="y8lQcxw8lebffCfD1tN+Tgpo4D0="></latexit><latexit sha1_base64="y8lQcxw8lebffCfD1tN+Tgpo4D0="></latexit><latexit sha1_base64="y8lQcxw8lebffCfD1tN+Tgpo4D0="></latexit>

2

4hq
start

3

5

<latexit sha1_base64="u5t9eUJuIhBDNBCXinG6DlY3TC4="></latexit><latexit sha1_base64="u5t9eUJuIhBDNBCXinG6DlY3TC4="></latexit><latexit sha1_base64="u5t9eUJuIhBDNBCXinG6DlY3TC4="></latexit><latexit sha1_base64="u5t9eUJuIhBDNBCXinG6DlY3TC4="></latexit>

2

4hq
1

3

5

<latexit sha1_base64="F7+7jNm3H1oURcKfYl+MlaqzeYw="></latexit><latexit sha1_base64="F7+7jNm3H1oURcKfYl+MlaqzeYw="></latexit><latexit sha1_base64="F7+7jNm3H1oURcKfYl+MlaqzeYw="></latexit><latexit sha1_base64="F7+7jNm3H1oURcKfYl+MlaqzeYw="></latexit>

2

4hq
t

3

5

<latexit sha1_base64="ZThHFXJDVV+Fi++a7qctiyD5CXA="></latexit><latexit sha1_base64="ZThHFXJDVV+Fi++a7qctiyD5CXA="></latexit><latexit sha1_base64="ZThHFXJDVV+Fi++a7qctiyD5CXA="></latexit><latexit sha1_base64="ZThHFXJDVV+Fi++a7qctiyD5CXA="></latexit>

2

4hq
2

3

5

<latexit sha1_base64="9dlSUi1J4p45YUBTWAli2+ESLJA="></latexit><latexit sha1_base64="9dlSUi1J4p45YUBTWAli2+ESLJA="></latexit><latexit sha1_base64="9dlSUi1J4p45YUBTWAli2+ESLJA="></latexit><latexit sha1_base64="9dlSUi1J4p45YUBTWAli2+ESLJA="></latexit>

it+1
<latexit sha1_base64="j5Mmy6DjHDzP7hvaUDwedQrX67U=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBahIJREBD0WvHisYD+gDWWz3bRLN5uwOxFKyI/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkQKg6777ZQ2Nre2d8q7lb39g8Oj6vFJx8SpZrzNYhnrXkANl0LxNgqUvJdoTqNA8m4wvZv73SeujYjVI84S7kd0rEQoGEUrdcUww0svH1ZrbsNdgKwTryA1KNAaVr8Go5ilEVfIJDWm77kJ+hnVKJjkeWWQGp5QNqVj3rdU0YgbP1ucm5MLq4xIGGtbCslC/T2R0ciYWRTYzojixKx6c/E/r59ieOtnQiUpcsWWi8JUEozJ/HcyEpozlDNLKNPC3krYhGrK0CZUsSF4qy+vk85Vw3Mb3sN1rVkv4ijDGZxDHTy4gSbcQwvawGAKz/AKb07ivDjvzseyteQUM6fwB87nD/CZjzY=</latexit><latexit sha1_base64="j5Mmy6DjHDzP7hvaUDwedQrX67U=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBahIJREBD0WvHisYD+gDWWz3bRLN5uwOxFKyI/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkQKg6777ZQ2Nre2d8q7lb39g8Oj6vFJx8SpZrzNYhnrXkANl0LxNgqUvJdoTqNA8m4wvZv73SeujYjVI84S7kd0rEQoGEUrdcUww0svH1ZrbsNdgKwTryA1KNAaVr8Go5ilEVfIJDWm77kJ+hnVKJjkeWWQGp5QNqVj3rdU0YgbP1ucm5MLq4xIGGtbCslC/T2R0ciYWRTYzojixKx6c/E/r59ieOtnQiUpcsWWi8JUEozJ/HcyEpozlDNLKNPC3krYhGrK0CZUsSF4qy+vk85Vw3Mb3sN1rVkv4ijDGZxDHTy4gSbcQwvawGAKz/AKb07ivDjvzseyteQUM6fwB87nD/CZjzY=</latexit><latexit sha1_base64="j5Mmy6DjHDzP7hvaUDwedQrX67U=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBahIJREBD0WvHisYD+gDWWz3bRLN5uwOxFKyI/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkQKg6777ZQ2Nre2d8q7lb39g8Oj6vFJx8SpZrzNYhnrXkANl0LxNgqUvJdoTqNA8m4wvZv73SeujYjVI84S7kd0rEQoGEUrdcUww0svH1ZrbsNdgKwTryA1KNAaVr8Go5ilEVfIJDWm77kJ+hnVKJjkeWWQGp5QNqVj3rdU0YgbP1ucm5MLq4xIGGtbCslC/T2R0ciYWRTYzojixKx6c/E/r59ieOtnQiUpcsWWi8JUEozJ/HcyEpozlDNLKNPC3krYhGrK0CZUsSF4qy+vk85Vw3Mb3sN1rVkv4ijDGZxDHTy4gSbcQwvawGAKz/AKb07ivDjvzseyteQUM6fwB87nD/CZjzY=</latexit><latexit sha1_base64="j5Mmy6DjHDzP7hvaUDwedQrX67U=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBahIJREBD0WvHisYD+gDWWz3bRLN5uwOxFKyI/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkQKg6777ZQ2Nre2d8q7lb39g8Oj6vFJx8SpZrzNYhnrXkANl0LxNgqUvJdoTqNA8m4wvZv73SeujYjVI84S7kd0rEQoGEUrdcUww0svH1ZrbsNdgKwTryA1KNAaVr8Go5ilEVfIJDWm77kJ+hnVKJjkeWWQGp5QNqVj3rdU0YgbP1ucm5MLq4xIGGtbCslC/T2R0ciYWRTYzojixKx6c/E/r59ieOtnQiUpcsWWi8JUEozJ/HcyEpozlDNLKNPC3krYhGrK0CZUsSF4qy+vk85Vw3Mb3sN1rVkv4ijDGZxDHTy4gSbcQwvawGAKz/AKb07ivDjvzseyteQUM6fwB87nD/CZjzY=</latexit>

2

4hdec
t

3

5

+PEt
<latexit sha1_base64="Qj33P/8Mb9vOieB3zu2gAK7tqQ4="></latexit><latexit sha1_base64="Qj33P/8Mb9vOieB3zu2gAK7tqQ4="></latexit><latexit sha1_base64="Qj33P/8Mb9vOieB3zu2gAK7tqQ4="></latexit><latexit sha1_base64="Qj33P/8Mb9vOieB3zu2gAK7tqQ4="></latexit>

2

4ĥt

3

5

<latexit sha1_base64="u7JQCJdojNDHK696acJXZ/gTD7s="></latexit><latexit sha1_base64="u7JQCJdojNDHK696acJXZ/gTD7s="></latexit><latexit sha1_base64="u7JQCJdojNDHK696acJXZ/gTD7s="></latexit><latexit sha1_base64="u7JQCJdojNDHK696acJXZ/gTD7s="></latexit>

2

4ĥstart

3

5

<latexit sha1_base64="yDFzHs+SrqdNoUdMu/KwzB4MyKo="></latexit><latexit sha1_base64="yDFzHs+SrqdNoUdMu/KwzB4MyKo="></latexit><latexit sha1_base64="yDFzHs+SrqdNoUdMu/KwzB4MyKo="></latexit><latexit sha1_base64="yDFzHs+SrqdNoUdMu/KwzB4MyKo="></latexit>

2

4ĥ1

3

5

<latexit sha1_base64="tYgSjhJO1YjpbiG6WJbMWwQutZk="></latexit><latexit sha1_base64="tYgSjhJO1YjpbiG6WJbMWwQutZk="></latexit><latexit sha1_base64="tYgSjhJO1YjpbiG6WJbMWwQutZk="></latexit><latexit sha1_base64="tYgSjhJO1YjpbiG6WJbMWwQutZk="></latexit>

2

4ĥ2

3

5

<latexit sha1_base64="0f0vNO3tNj2h+f6vuYmObilytdk="></latexit><latexit sha1_base64="0f0vNO3tNj2h+f6vuYmObilytdk="></latexit><latexit sha1_base64="0f0vNO3tNj2h+f6vuYmObilytdk="></latexit><latexit sha1_base64="0f0vNO3tNj2h+f6vuYmObilytdk="></latexit>

2

4hdec
1

3

5

+PE1
<latexit sha1_base64="bhfl4evIlSxp+TTikhRvuaQE26M="></latexit><latexit sha1_base64="bhfl4evIlSxp+TTikhRvuaQE26M="></latexit><latexit sha1_base64="bhfl4evIlSxp+TTikhRvuaQE26M="></latexit><latexit sha1_base64="bhfl4evIlSxp+TTikhRvuaQE26M="></latexit>

2

4hdec
2

3

5

+PE2
<latexit sha1_base64="l2GDy1t89HsCkYVKQgeQnyRRkTs="></latexit><latexit sha1_base64="l2GDy1t89HsCkYVKQgeQnyRRkTs="></latexit><latexit sha1_base64="l2GDy1t89HsCkYVKQgeQnyRRkTs="></latexit><latexit sha1_base64="l2GDy1t89HsCkYVKQgeQnyRRkTs="></latexit>
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2

4hdec
start

3

5

+PE0
<latexit sha1_base64="99+ZtYgamOwe94E6PFv3qe0DZ6c="></latexit><latexit sha1_base64="99+ZtYgamOwe94E6PFv3qe0DZ6c="></latexit><latexit sha1_base64="99+ZtYgamOwe94E6PFv3qe0DZ6c="></latexit><latexit sha1_base64="99+ZtYgamOwe94E6PFv3qe0DZ6c="></latexit>

Self-Attention Layer applied to (hsdec, h1
dec, h2

dec,…,ht
dec)

Attention Layer between node t and Encoded Nodes

Final Attention Layer between ht and Encoded Nodes

2

4pdecstart

3

5

<latexit sha1_base64="V3bKQ0RHcKPKbGpD4/qVFcGaOM8="></latexit><latexit sha1_base64="V3bKQ0RHcKPKbGpD4/qVFcGaOM8="></latexit><latexit sha1_base64="V3bKQ0RHcKPKbGpD4/qVFcGaOM8="></latexit><latexit sha1_base64="V3bKQ0RHcKPKbGpD4/qVFcGaOM8="></latexit>

i1
<latexit sha1_base64="JE3vjixXl2QujfAemGy87IKQdpw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ64ANvUK25DXcBsk68gtSgQGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz1JJY9RBvjh1Ri6sMiRRomxJQxbq74mcxlpP49B2xtSM9ao3F//zepmJboKcyzQzKNlyUZQJYhIy/5sMuUJmxNQSyhS3txI2pooyY9Op2BC81ZfXSfuy4bkN7/6q1qwXcZThDM6hDh5cQxPuoAU+MBjBM7zCmyOcF+fd+Vi2lpxi5hT+wPn8Aez1jXc=</latexit><latexit sha1_base64="JE3vjixXl2QujfAemGy87IKQdpw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ64ANvUK25DXcBsk68gtSgQGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz1JJY9RBvjh1Ri6sMiRRomxJQxbq74mcxlpP49B2xtSM9ao3F//zepmJboKcyzQzKNlyUZQJYhIy/5sMuUJmxNQSyhS3txI2pooyY9Op2BC81ZfXSfuy4bkN7/6q1qwXcZThDM6hDh5cQxPuoAU+MBjBM7zCmyOcF+fd+Vi2lpxi5hT+wPn8Aez1jXc=</latexit><latexit sha1_base64="JE3vjixXl2QujfAemGy87IKQdpw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ64ANvUK25DXcBsk68gtSgQGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz1JJY9RBvjh1Ri6sMiRRomxJQxbq74mcxlpP49B2xtSM9ao3F//zepmJboKcyzQzKNlyUZQJYhIy/5sMuUJmxNQSyhS3txI2pooyY9Op2BC81ZfXSfuy4bkN7/6q1qwXcZThDM6hDh5cQxPuoAU+MBjBM7zCmyOcF+fd+Vi2lpxi5hT+wPn8Aez1jXc=</latexit><latexit sha1_base64="JE3vjixXl2QujfAemGy87IKQdpw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ64ANvUK25DXcBsk68gtSgQGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz1JJY9RBvjh1Ri6sMiRRomxJQxbq74mcxlpP49B2xtSM9ao3F//zepmJboKcyzQzKNlyUZQJYhIy/5sMuUJmxNQSyhS3txI2pooyY9Op2BC81ZfXSfuy4bkN7/6q1qwXcZThDM6hDh5cQxPuoAU+MBjBM7zCmyOcF+fd+Vi2lpxi5hT+wPn8Aez1jXc=</latexit>

2

4x1

3

5

<latexit sha1_base64="krRdki1CWcz6seesd53IZBH7Bf0=">AAACMnicbVBNS8NAEN34bfyqevSyWoSeSiKCHgUvelOwWmhC2Wwn7eJmE3YnYgn9TV78JYIHPSji1R/hpuagrW9ZeLw3M7vzokwKg5734szMzs0vLC4tuyura+sbtc2ta5PmmkOLpzLV7YgZkEJBCwVKaGcaWBJJuIluT0v/5g60Eam6wmEGYcL6SsSCM7RSt3YeSIix4wYR9IUqmNZsOCr4iLo0CNxgtzz0vutXrBTHBqheVewGWvQHGHZrda/pjUGniV+ROqlw0a09Bb2U5wko5JIZ0/G9DEM7FQWXYOfmBjLGb1kfOpYqloAJi/HKI7pvlR6NU22vQjpWf3cULDFmmES2MmE4MJNeKf7ndXKMj8NCqCxHUPznoTiXFFNa5kd7QgNHObSEcS3sXykfMM042pRdG4I/ufI0uT5o+l7TvzysnzSqOJbIDtkjDeKTI3JCzsgFaRFOHsgzeSPvzqPz6nw4nz+lM07Vs03+wPn6BpYEpzs=</latexit><latexit sha1_base64="krRdki1CWcz6seesd53IZBH7Bf0=">AAACMnicbVBNS8NAEN34bfyqevSyWoSeSiKCHgUvelOwWmhC2Wwn7eJmE3YnYgn9TV78JYIHPSji1R/hpuagrW9ZeLw3M7vzokwKg5734szMzs0vLC4tuyura+sbtc2ta5PmmkOLpzLV7YgZkEJBCwVKaGcaWBJJuIluT0v/5g60Eam6wmEGYcL6SsSCM7RSt3YeSIix4wYR9IUqmNZsOCr4iLo0CNxgtzz0vutXrBTHBqheVewGWvQHGHZrda/pjUGniV+ROqlw0a09Bb2U5wko5JIZ0/G9DEM7FQWXYOfmBjLGb1kfOpYqloAJi/HKI7pvlR6NU22vQjpWf3cULDFmmES2MmE4MJNeKf7ndXKMj8NCqCxHUPznoTiXFFNa5kd7QgNHObSEcS3sXykfMM042pRdG4I/ufI0uT5o+l7TvzysnzSqOJbIDtkjDeKTI3JCzsgFaRFOHsgzeSPvzqPz6nw4nz+lM07Vs03+wPn6BpYEpzs=</latexit><latexit sha1_base64="krRdki1CWcz6seesd53IZBH7Bf0=">AAACMnicbVBNS8NAEN34bfyqevSyWoSeSiKCHgUvelOwWmhC2Wwn7eJmE3YnYgn9TV78JYIHPSji1R/hpuagrW9ZeLw3M7vzokwKg5734szMzs0vLC4tuyura+sbtc2ta5PmmkOLpzLV7YgZkEJBCwVKaGcaWBJJuIluT0v/5g60Eam6wmEGYcL6SsSCM7RSt3YeSIix4wYR9IUqmNZsOCr4iLo0CNxgtzz0vutXrBTHBqheVewGWvQHGHZrda/pjUGniV+ROqlw0a09Bb2U5wko5JIZ0/G9DEM7FQWXYOfmBjLGb1kfOpYqloAJi/HKI7pvlR6NU22vQjpWf3cULDFmmES2MmE4MJNeKf7ndXKMj8NCqCxHUPznoTiXFFNa5kd7QgNHObSEcS3sXykfMM042pRdG4I/ufI0uT5o+l7TvzysnzSqOJbIDtkjDeKTI3JCzsgFaRFOHsgzeSPvzqPz6nw4nz+lM07Vs03+wPn6BpYEpzs=</latexit><latexit sha1_base64="krRdki1CWcz6seesd53IZBH7Bf0=">AAACMnicbVBNS8NAEN34bfyqevSyWoSeSiKCHgUvelOwWmhC2Wwn7eJmE3YnYgn9TV78JYIHPSji1R/hpuagrW9ZeLw3M7vzokwKg5734szMzs0vLC4tuyura+sbtc2ta5PmmkOLpzLV7YgZkEJBCwVKaGcaWBJJuIluT0v/5g60Eam6wmEGYcL6SsSCM7RSt3YeSIix4wYR9IUqmNZsOCr4iLo0CNxgtzz0vutXrBTHBqheVewGWvQHGHZrda/pjUGniV+ROqlw0a09Bb2U5wko5JIZ0/G9DEM7FQWXYOfmBjLGb1kfOpYqloAJi/HKI7pvlR6NU22vQjpWf3cULDFmmES2MmE4MJNeKf7ndXKMj8NCqCxHUPznoTiXFFNa5kd7QgNHObSEcS3sXykfMM042pRdG4I/ufI0uT5o+l7TvzysnzSqOJbIDtkjDeKTI3JCzsgFaRFOHsgzeSPvzqPz6nw4nz+lM07Vs03+wPn6BpYEpzs=</latexit>

2

4henc
1

3

5

<latexit sha1_base64="PoIB29rqE0CxUOtHzMQKksYMQGY="></latexit><latexit sha1_base64="PoIB29rqE0CxUOtHzMQKksYMQGY="></latexit><latexit sha1_base64="PoIB29rqE0CxUOtHzMQKksYMQGY="></latexit><latexit sha1_base64="PoIB29rqE0CxUOtHzMQKksYMQGY="></latexit>

Self-Attention Layer applied to (z,x1,x2,…,xn) × Lenc

2

4henc
2

3

5

<latexit sha1_base64="TTj4zrNbfdv7/dwNLotPg0pCx/k="></latexit><latexit sha1_base64="TTj4zrNbfdv7/dwNLotPg0pCx/k="></latexit><latexit sha1_base64="TTj4zrNbfdv7/dwNLotPg0pCx/k="></latexit><latexit sha1_base64="TTj4zrNbfdv7/dwNLotPg0pCx/k="></latexit>

2

4henc
n

3

5

<latexit sha1_base64="fU+SpqBrGlQZxlB311ZmA7MNptg="></latexit><latexit sha1_base64="fU+SpqBrGlQZxlB311ZmA7MNptg="></latexit><latexit sha1_base64="fU+SpqBrGlQZxlB311ZmA7MNptg="></latexit><latexit sha1_base64="fU+SpqBrGlQZxlB311ZmA7MNptg="></latexit>

2

4xn

3

5

<latexit sha1_base64="dgIDw3HDdY2zAto4tpn2iTQcX6o=">AAACMnicbVBNS8NAEN34bfyqevSyWoSeSiKCHgUvelOwWmhC2Wwn7eJmE3YnYgn9TV78JYIHPSji1R/hpuagrW9ZeLw3M7vzokwKg5734szMzs0vLC4tuyura+sbtc2ta5PmmkOLpzLV7YgZkEJBCwVKaGcaWBJJuIluT0v/5g60Eam6wmEGYcL6SsSCM7RSt3YeSIix4wYR9IUqmNZsOCr4iLo0CNxgtzz0vqsqVopjA1SvKnYDLfoDDLu1utf0xqDTxK9InVS46Naegl7K8wQUcsmM6fhehqGdioJLsHNzAxnjt6wPHUsVS8CExXjlEd23So/GqbZXIR2rvzsKlhgzTCJbmTAcmEmvFP/zOjnGx2EhVJYjKP7zUJxLiikt86M9oYGjHFrCuBb2r5QPmGYcbcquDcGfXHmaXB80fa/pXx7WTxpVHEtkh+yRBvHJETkhZ+SCtAgnD+SZvJF359F5dT6cz5/SGafq2SZ/4Hx9A/qSp3g=</latexit><latexit sha1_base64="dgIDw3HDdY2zAto4tpn2iTQcX6o=">AAACMnicbVBNS8NAEN34bfyqevSyWoSeSiKCHgUvelOwWmhC2Wwn7eJmE3YnYgn9TV78JYIHPSji1R/hpuagrW9ZeLw3M7vzokwKg5734szMzs0vLC4tuyura+sbtc2ta5PmmkOLpzLV7YgZkEJBCwVKaGcaWBJJuIluT0v/5g60Eam6wmEGYcL6SsSCM7RSt3YeSIix4wYR9IUqmNZsOCr4iLo0CNxgtzz0vqsqVopjA1SvKnYDLfoDDLu1utf0xqDTxK9InVS46Naegl7K8wQUcsmM6fhehqGdioJLsHNzAxnjt6wPHUsVS8CExXjlEd23So/GqbZXIR2rvzsKlhgzTCJbmTAcmEmvFP/zOjnGx2EhVJYjKP7zUJxLiikt86M9oYGjHFrCuBb2r5QPmGYcbcquDcGfXHmaXB80fa/pXx7WTxpVHEtkh+yRBvHJETkhZ+SCtAgnD+SZvJF359F5dT6cz5/SGafq2SZ/4Hx9A/qSp3g=</latexit><latexit sha1_base64="dgIDw3HDdY2zAto4tpn2iTQcX6o=">AAACMnicbVBNS8NAEN34bfyqevSyWoSeSiKCHgUvelOwWmhC2Wwn7eJmE3YnYgn9TV78JYIHPSji1R/hpuagrW9ZeLw3M7vzokwKg5734szMzs0vLC4tuyura+sbtc2ta5PmmkOLpzLV7YgZkEJBCwVKaGcaWBJJuIluT0v/5g60Eam6wmEGYcL6SsSCM7RSt3YeSIix4wYR9IUqmNZsOCr4iLo0CNxgtzz0vqsqVopjA1SvKnYDLfoDDLu1utf0xqDTxK9InVS46Naegl7K8wQUcsmM6fhehqGdioJLsHNzAxnjt6wPHUsVS8CExXjlEd23So/GqbZXIR2rvzsKlhgzTCJbmTAcmEmvFP/zOjnGx2EhVJYjKP7zUJxLiikt86M9oYGjHFrCuBb2r5QPmGYcbcquDcGfXHmaXB80fa/pXx7WTxpVHEtkh+yRBvHJETkhZ+SCtAgnD+SZvJF359F5dT6cz5/SGafq2SZ/4Hx9A/qSp3g=</latexit><latexit sha1_base64="dgIDw3HDdY2zAto4tpn2iTQcX6o=">AAACMnicbVBNS8NAEN34bfyqevSyWoSeSiKCHgUvelOwWmhC2Wwn7eJmE3YnYgn9TV78JYIHPSji1R/hpuagrW9ZeLw3M7vzokwKg5734szMzs0vLC4tuyura+sbtc2ta5PmmkOLpzLV7YgZkEJBCwVKaGcaWBJJuIluT0v/5g60Eam6wmEGYcL6SsSCM7RSt3YeSIix4wYR9IUqmNZsOCr4iLo0CNxgtzz0vqsqVopjA1SvKnYDLfoDDLu1utf0xqDTxK9InVS46Naegl7K8wQUcsmM6fhehqGdioJLsHNzAxnjt6wPHUsVS8CExXjlEd23So/GqbZXIR2rvzsKlhgzTCJbmTAcmEmvFP/zOjnGx2EhVJYjKP7zUJxLiikt86M9oYGjHFrCuBb2r5QPmGYcbcquDcGfXHmaXB80fa/pXx7WTxpVHEtkh+yRBvHJETkhZ+SCtAgnD+SZvJF359F5dT6cz5/SGafq2SZ/4Hx9A/qSp3g=</latexit>

2

4x2
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5

<latexit sha1_base64="ZW67iiK/Qx3+IfdmuahuRo+a4/o=">AAACMnicbVBNS8NAEN34bfyqevSyWoSeSiKCHgUvelOwWmhC2Wwn7eJmE3YnYgn9TV78JYIHPSji1R/hpuagrW9ZeLw3M7vzokwKg5734szMzs0vLC4tuyura+sbtc2ta5PmmkOLpzLV7YgZkEJBCwVKaGcaWBJJuIluT0v/5g60Eam6wmEGYcL6SsSCM7RSt3YeSIix4wYR9IUqmNZsOCr4iLo0CNxgtzz0vntQsVIcG6B6VbEbaNEfYNit1b2mNwadJn5F6qTCRbf2FPRSniegkEtmTMf3MgztVBRcgp2bG8gYv2V96FiqWAImLMYrj+i+VXo0TrW9CulY/d1RsMSYYRLZyoThwEx6pfif18kxPg4LobIcQfGfh+JcUkxpmR/tCQ0c5dASxrWwf6V8wDTjaFN2bQj+5MrT5Pqg6XtN//KwftKo4lgiO2SPNIhPjsgJOSMXpEU4eSDP5I28O4/Oq/PhfP6UzjhVzzb5A+frG5eqpzw=</latexit><latexit sha1_base64="ZW67iiK/Qx3+IfdmuahuRo+a4/o=">AAACMnicbVBNS8NAEN34bfyqevSyWoSeSiKCHgUvelOwWmhC2Wwn7eJmE3YnYgn9TV78JYIHPSji1R/hpuagrW9ZeLw3M7vzokwKg5734szMzs0vLC4tuyura+sbtc2ta5PmmkOLpzLV7YgZkEJBCwVKaGcaWBJJuIluT0v/5g60Eam6wmEGYcL6SsSCM7RSt3YeSIix4wYR9IUqmNZsOCr4iLo0CNxgtzz0vntQsVIcG6B6VbEbaNEfYNit1b2mNwadJn5F6qTCRbf2FPRSniegkEtmTMf3MgztVBRcgp2bG8gYv2V96FiqWAImLMYrj+i+VXo0TrW9CulY/d1RsMSYYRLZyoThwEx6pfif18kxPg4LobIcQfGfh+JcUkxpmR/tCQ0c5dASxrWwf6V8wDTjaFN2bQj+5MrT5Pqg6XtN//KwftKo4lgiO2SPNIhPjsgJOSMXpEU4eSDP5I28O4/Oq/PhfP6UzjhVzzb5A+frG5eqpzw=</latexit><latexit sha1_base64="ZW67iiK/Qx3+IfdmuahuRo+a4/o=">AAACMnicbVBNS8NAEN34bfyqevSyWoSeSiKCHgUvelOwWmhC2Wwn7eJmE3YnYgn9TV78JYIHPSji1R/hpuagrW9ZeLw3M7vzokwKg5734szMzs0vLC4tuyura+sbtc2ta5PmmkOLpzLV7YgZkEJBCwVKaGcaWBJJuIluT0v/5g60Eam6wmEGYcL6SsSCM7RSt3YeSIix4wYR9IUqmNZsOCr4iLo0CNxgtzz0vntQsVIcG6B6VbEbaNEfYNit1b2mNwadJn5F6qTCRbf2FPRSniegkEtmTMf3MgztVBRcgp2bG8gYv2V96FiqWAImLMYrj+i+VXo0TrW9CulY/d1RsMSYYRLZyoThwEx6pfif18kxPg4LobIcQfGfh+JcUkxpmR/tCQ0c5dASxrWwf6V8wDTjaFN2bQj+5MrT5Pqg6XtN//KwftKo4lgiO2SPNIhPjsgJOSMXpEU4eSDP5I28O4/Oq/PhfP6UzjhVzzb5A+frG5eqpzw=</latexit><latexit sha1_base64="ZW67iiK/Qx3+IfdmuahuRo+a4/o=">AAACMnicbVBNS8NAEN34bfyqevSyWoSeSiKCHgUvelOwWmhC2Wwn7eJmE3YnYgn9TV78JYIHPSji1R/hpuagrW9ZeLw3M7vzokwKg5734szMzs0vLC4tuyura+sbtc2ta5PmmkOLpzLV7YgZkEJBCwVKaGcaWBJJuIluT0v/5g60Eam6wmEGYcL6SsSCM7RSt3YeSIix4wYR9IUqmNZsOCr4iLo0CNxgtzz0vntQsVIcG6B6VbEbaNEfYNit1b2mNwadJn5F6qTCRbf2FPRSniegkEtmTMf3MgztVBRcgp2bG8gYv2V96FiqWAImLMYrj+i+VXo0TrW9CulY/d1RsMSYYRLZyoThwEx6pfif18kxPg4LobIcQfGfh+JcUkxpmR/tCQ0c5dASxrWwf6V8wDTjaFN2bQj+5MrT5Pqg6XtN//KwftKo4lgiO2SPNIhPjsgJOSMXpEU4eSDP5I28O4/Oq/PhfP6UzjhVzzb5A+frG5eqpzw=</latexit>
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5

<latexit sha1_base64="ov9icestKfidbiR21JNKvHaw1dE="></latexit><latexit sha1_base64="ov9icestKfidbiR21JNKvHaw1dE="></latexit><latexit sha1_base64="ov9icestKfidbiR21JNKvHaw1dE="></latexit><latexit sha1_base64="ov9icestKfidbiR21JNKvHaw1dE="></latexit>
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5

<latexit sha1_base64="8cjQWy4QK4poqxZCd1zej0CIK2E="></latexit><latexit sha1_base64="8cjQWy4QK4poqxZCd1zej0CIK2E="></latexit><latexit sha1_base64="8cjQWy4QK4poqxZCd1zej0CIK2E="></latexit><latexit sha1_base64="8cjQWy4QK4poqxZCd1zej0CIK2E="></latexit>

i2
<latexit sha1_base64="ugEdQYy+aSmsy5vi41rLMf0xJEI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5IUoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSAx/Wh+WKW3OXIJvEy0kFcrSG5a/BKGZphNIwQbXue25i/Iwqw5nAeWmQakwom9Ix9i2VNELtZ8tT5+TKKiMSxsqWNGSp/p7IaKT1LApsZ0TNRK97C/E/r5+a8MbPuExSg5KtFoWpICYmi7/JiCtkRswsoUxxeythE6ooMzadkg3BW395k3TqNc+teffXlWY1j6MIF3AJVfCgAU24gxa0gcEYnuEV3hzhvDjvzseqteDkM+fwB87nD+55jXg=</latexit><latexit sha1_base64="ugEdQYy+aSmsy5vi41rLMf0xJEI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5IUoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSAx/Wh+WKW3OXIJvEy0kFcrSG5a/BKGZphNIwQbXue25i/Iwqw5nAeWmQakwom9Ix9i2VNELtZ8tT5+TKKiMSxsqWNGSp/p7IaKT1LApsZ0TNRK97C/E/r5+a8MbPuExSg5KtFoWpICYmi7/JiCtkRswsoUxxeythE6ooMzadkg3BW395k3TqNc+teffXlWY1j6MIF3AJVfCgAU24gxa0gcEYnuEV3hzhvDjvzseqteDkM+fwB87nD+55jXg=</latexit><latexit sha1_base64="ugEdQYy+aSmsy5vi41rLMf0xJEI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5IUoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSAx/Wh+WKW3OXIJvEy0kFcrSG5a/BKGZphNIwQbXue25i/Iwqw5nAeWmQakwom9Ix9i2VNELtZ8tT5+TKKiMSxsqWNGSp/p7IaKT1LApsZ0TNRK97C/E/r5+a8MbPuExSg5KtFoWpICYmi7/JiCtkRswsoUxxeythE6ooMzadkg3BW395k3TqNc+teffXlWY1j6MIF3AJVfCgAU24gxa0gcEYnuEV3hzhvDjvzseqteDkM+fwB87nD+55jXg=</latexit><latexit sha1_base64="ugEdQYy+aSmsy5vi41rLMf0xJEI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5IUoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSAx/Wh+WKW3OXIJvEy0kFcrSG5a/BKGZphNIwQbXue25i/Iwqw5nAeWmQakwom9Ix9i2VNELtZ8tT5+TKKiMSxsqWNGSp/p7IaKT1LApsZ0TNRK97C/E/r5+a8MbPuExSg5KtFoWpICYmi7/JiCtkRswsoUxxeythE6ooMzadkg3BW395k3TqNc+teffXlWY1j6MIF3AJVfCgAU24gxa0gcEYnuEV3hzhvDjvzseqteDkM+fwB87nD+55jXg=</latexit>

i3
<latexit sha1_base64="NrzW0kkEAHFmMa/UoP9u3LfSSRs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5JoQY8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD2JwNShX3Jq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uwxs/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbQva55b8+7rlUY1j6MIZ3AOVfDgGhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH+/9jXk=</latexit><latexit sha1_base64="NrzW0kkEAHFmMa/UoP9u3LfSSRs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5JoQY8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD2JwNShX3Jq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uwxs/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbQva55b8+7rlUY1j6MIZ3AOVfDgGhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH+/9jXk=</latexit><latexit sha1_base64="NrzW0kkEAHFmMa/UoP9u3LfSSRs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5JoQY8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD2JwNShX3Jq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uwxs/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbQva55b8+7rlUY1j6MIZ3AOVfDgGhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH+/9jXk=</latexit><latexit sha1_base64="NrzW0kkEAHFmMa/UoP9u3LfSSRs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5JoQY8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD2JwNShX3Jq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uwxs/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbQva55b8+7rlUY1j6MIZ3AOVfDgGhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH+/9jXk=</latexit>
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<latexit sha1_base64="PHP/FbKpr2TMJXoer1wCctQyKHI=">AAAB+HicbVBNS8NAEN34WetHox69LBahp5KIoMeClx4r2A9oa9lsN+3S3U3YnYg19Jd48aCIV3+KN/+Nm5iDtj4YeLw3w8y8IBbcgOd9OWvrG5tb26Wd8u7e/kHFPTzqmCjRlLVpJCLdC4hhgivWBg6C9WLNiAwE6waz68zv3jNteKRuYR6zoSQTxUNOCVhp5FaadwNgD6BlyhRdlEdu1at7OfAq8QtSRQVaI/dzMI5oIpkCKogxfd+LYZgSDZwKtigPEsNiQmdkwvqWKiKZGab54Qt8ZpUxDiNtSwHO1d8TKZHGzGVgOyWBqVn2MvE/r59AeDVMuYoTyN7KF4WJwBDhLAU85ppREHNLCNXc3orplGhCwWaVheAvv7xKOud136v7NxfVRq2Io4RO0CmqIR9dogZqohZqI4oS9IRe0Kvz6Dw7b877T+uaU8wcoz9wPr4BtIeTBQ==</latexit><latexit sha1_base64="PHP/FbKpr2TMJXoer1wCctQyKHI=">AAAB+HicbVBNS8NAEN34WetHox69LBahp5KIoMeClx4r2A9oa9lsN+3S3U3YnYg19Jd48aCIV3+KN/+Nm5iDtj4YeLw3w8y8IBbcgOd9OWvrG5tb26Wd8u7e/kHFPTzqmCjRlLVpJCLdC4hhgivWBg6C9WLNiAwE6waz68zv3jNteKRuYR6zoSQTxUNOCVhp5FaadwNgD6BlyhRdlEdu1at7OfAq8QtSRQVaI/dzMI5oIpkCKogxfd+LYZgSDZwKtigPEsNiQmdkwvqWKiKZGab54Qt8ZpUxDiNtSwHO1d8TKZHGzGVgOyWBqVn2MvE/r59AeDVMuYoTyN7KF4WJwBDhLAU85ppREHNLCNXc3orplGhCwWaVheAvv7xKOud136v7NxfVRq2Io4RO0CmqIR9dogZqohZqI4oS9IRe0Kvz6Dw7b877T+uaU8wcoz9wPr4BtIeTBQ==</latexit><latexit sha1_base64="PHP/FbKpr2TMJXoer1wCctQyKHI=">AAAB+HicbVBNS8NAEN34WetHox69LBahp5KIoMeClx4r2A9oa9lsN+3S3U3YnYg19Jd48aCIV3+KN/+Nm5iDtj4YeLw3w8y8IBbcgOd9OWvrG5tb26Wd8u7e/kHFPTzqmCjRlLVpJCLdC4hhgivWBg6C9WLNiAwE6waz68zv3jNteKRuYR6zoSQTxUNOCVhp5FaadwNgD6BlyhRdlEdu1at7OfAq8QtSRQVaI/dzMI5oIpkCKogxfd+LYZgSDZwKtigPEsNiQmdkwvqWKiKZGab54Qt8ZpUxDiNtSwHO1d8TKZHGzGVgOyWBqVn2MvE/r59AeDVMuYoTyN7KF4WJwBDhLAU85ppREHNLCNXc3orplGhCwWaVheAvv7xKOud136v7NxfVRq2Io4RO0CmqIR9dogZqohZqI4oS9IRe0Kvz6Dw7b877T+uaU8wcoz9wPr4BtIeTBQ==</latexit><latexit sha1_base64="PHP/FbKpr2TMJXoer1wCctQyKHI=">AAAB+HicbVBNS8NAEN34WetHox69LBahp5KIoMeClx4r2A9oa9lsN+3S3U3YnYg19Jd48aCIV3+KN/+Nm5iDtj4YeLw3w8y8IBbcgOd9OWvrG5tb26Wd8u7e/kHFPTzqmCjRlLVpJCLdC4hhgivWBg6C9WLNiAwE6waz68zv3jNteKRuYR6zoSQTxUNOCVhp5FaadwNgD6BlyhRdlEdu1at7OfAq8QtSRQVaI/dzMI5oIpkCKogxfd+LYZgSDZwKtigPEsNiQmdkwvqWKiKZGab54Qt8ZpUxDiNtSwHO1d8TKZHGzGVgOyWBqVn2MvE/r59AeDVMuYoTyN7KF4WJwBDhLAU85ppREHNLCNXc3orplGhCwWaVheAvv7xKOud136v7NxfVRq2Io4RO0CmqIR9dogZqohZqI4oS9IRe0Kvz6Dw7b877T+uaU8wcoz9wPr4BtIeTBQ==</latexit>
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5

<latexit sha1_base64="Xg28GT9fpRINVckxv24ArZbhTAE="></latexit><latexit sha1_base64="Xg28GT9fpRINVckxv24ArZbhTAE="></latexit><latexit sha1_base64="Xg28GT9fpRINVckxv24ArZbhTAE="></latexit><latexit sha1_base64="Xg28GT9fpRINVckxv24ArZbhTAE="></latexit>

Mt+1
<latexit sha1_base64="acy/puctVQMKCaOflU7M35FYwpA=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSIUhJKIoMuCGzdCBfuANoTJdNIOnUzCzEQsIb/ixoUibv0Rd/6NkzYLbT0wcDjnXu6ZEyScKe0439ba+sbm1nZlp7q7t39waB/VuipOJaEdEvNY9gOsKGeCdjTTnPYTSXEUcNoLpjeF33ukUrFYPOhZQr0IjwULGcHaSL5dG0ZYTwjm2V3uZ/rczau+XXeazhxolbglqUOJtm9/DUcxSSMqNOFYqYHrJNrLsNSMcJpXh6miCSZTPKYDQwWOqPKyefYcnRllhMJYmic0mqu/NzIcKTWLAjNZJFXLXiH+5w1SHV57GRNJqqkgi0NhypGOUVEEGjFJieYzQzCRzGRFZIIlJtrUVZTgLn95lXQvmq7TdO8v661GWUcFTuAUGuDCFbTgFtrQAQJP8Ayv8Gbl1ov1bn0sRtescucY/sD6/AFveZPx</latexit><latexit sha1_base64="acy/puctVQMKCaOflU7M35FYwpA=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSIUhJKIoMuCGzdCBfuANoTJdNIOnUzCzEQsIb/ixoUibv0Rd/6NkzYLbT0wcDjnXu6ZEyScKe0439ba+sbm1nZlp7q7t39waB/VuipOJaEdEvNY9gOsKGeCdjTTnPYTSXEUcNoLpjeF33ukUrFYPOhZQr0IjwULGcHaSL5dG0ZYTwjm2V3uZ/rczau+XXeazhxolbglqUOJtm9/DUcxSSMqNOFYqYHrJNrLsNSMcJpXh6miCSZTPKYDQwWOqPKyefYcnRllhMJYmic0mqu/NzIcKTWLAjNZJFXLXiH+5w1SHV57GRNJqqkgi0NhypGOUVEEGjFJieYzQzCRzGRFZIIlJtrUVZTgLn95lXQvmq7TdO8v661GWUcFTuAUGuDCFbTgFtrQAQJP8Ayv8Gbl1ov1bn0sRtescucY/sD6/AFveZPx</latexit><latexit sha1_base64="acy/puctVQMKCaOflU7M35FYwpA=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSIUhJKIoMuCGzdCBfuANoTJdNIOnUzCzEQsIb/ixoUibv0Rd/6NkzYLbT0wcDjnXu6ZEyScKe0439ba+sbm1nZlp7q7t39waB/VuipOJaEdEvNY9gOsKGeCdjTTnPYTSXEUcNoLpjeF33ukUrFYPOhZQr0IjwULGcHaSL5dG0ZYTwjm2V3uZ/rczau+XXeazhxolbglqUOJtm9/DUcxSSMqNOFYqYHrJNrLsNSMcJpXh6miCSZTPKYDQwWOqPKyefYcnRllhMJYmic0mqu/NzIcKTWLAjNZJFXLXiH+5w1SHV57GRNJqqkgi0NhypGOUVEEGjFJieYzQzCRzGRFZIIlJtrUVZTgLn95lXQvmq7TdO8v661GWUcFTuAUGuDCFbTgFtrQAQJP8Ayv8Gbl1ov1bn0sRtescucY/sD6/AFveZPx</latexit><latexit sha1_base64="acy/puctVQMKCaOflU7M35FYwpA=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSIUhJKIoMuCGzdCBfuANoTJdNIOnUzCzEQsIb/ixoUibv0Rd/6NkzYLbT0wcDjnXu6ZEyScKe0439ba+sbm1nZlp7q7t39waB/VuipOJaEdEvNY9gOsKGeCdjTTnPYTSXEUcNoLpjeF33ukUrFYPOhZQr0IjwULGcHaSL5dG0ZYTwjm2V3uZ/rczau+XXeazhxolbglqUOJtm9/DUcxSSMqNOFYqYHrJNrLsNSMcJpXh6miCSZTPKYDQwWOqPKyefYcnRllhMJYmic0mqu/NzIcKTWLAjNZJFXLXiH+5w1SHV57GRNJqqkgi0NhypGOUVEEGjFJieYzQzCRzGRFZIIlJtrUVZTgLn95lXQvmq7TdO8v661GWUcFTuAUGuDCFbTgFtrQAQJP8Ayv8Gbl1ov1bn0sRtescucY/sD6/AFveZPx</latexit>
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<latexit sha1_base64="Z7+cQeNEn/GHk506SrWeA8uYI2o="></latexit><latexit sha1_base64="Z7+cQeNEn/GHk506SrWeA8uYI2o="></latexit><latexit sha1_base64="Z7+cQeNEn/GHk506SrWeA8uYI2o="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="0M2xD9gti04hlOih272Mc53mjus="></latexit><latexit sha1_base64="0M2xD9gti04hlOih272Mc53mjus="></latexit><latexit sha1_base64="2v3G9cA7gRCyYGeqxSfvAPXj43U="></latexit><latexit sha1_base64="Z7+cQeNEn/GHk506SrWeA8uYI2o="></latexit><latexit sha1_base64="Z7+cQeNEn/GHk506SrWeA8uYI2o="></latexit><latexit sha1_base64="Z7+cQeNEn/GHk506SrWeA8uYI2o="></latexit><latexit sha1_base64="Z7+cQeNEn/GHk506SrWeA8uYI2o="></latexit><latexit sha1_base64="Z7+cQeNEn/GHk506SrWeA8uYI2o="></latexit><latexit sha1_base64="Z7+cQeNEn/GHk506SrWeA8uYI2o="></latexit>
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<latexit sha1_base64="y8lQcxw8lebffCfD1tN+Tgpo4D0="></latexit><latexit sha1_base64="y8lQcxw8lebffCfD1tN+Tgpo4D0="></latexit><latexit sha1_base64="y8lQcxw8lebffCfD1tN+Tgpo4D0="></latexit><latexit sha1_base64="y8lQcxw8lebffCfD1tN+Tgpo4D0="></latexit>
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5

<latexit sha1_base64="krRdki1CWcz6seesd53IZBH7Bf0=">AAACMnicbVBNS8NAEN34bfyqevSyWoSeSiKCHgUvelOwWmhC2Wwn7eJmE3YnYgn9TV78JYIHPSji1R/hpuagrW9ZeLw3M7vzokwKg5734szMzs0vLC4tuyura+sbtc2ta5PmmkOLpzLV7YgZkEJBCwVKaGcaWBJJuIluT0v/5g60Eam6wmEGYcL6SsSCM7RSt3YeSIix4wYR9IUqmNZsOCr4iLo0CNxgtzz0vutXrBTHBqheVewGWvQHGHZrda/pjUGniV+ROqlw0a09Bb2U5wko5JIZ0/G9DEM7FQWXYOfmBjLGb1kfOpYqloAJi/HKI7pvlR6NU22vQjpWf3cULDFmmES2MmE4MJNeKf7ndXKMj8NCqCxHUPznoTiXFFNa5kd7QgNHObSEcS3sXykfMM042pRdG4I/ufI0uT5o+l7TvzysnzSqOJbIDtkjDeKTI3JCzsgFaRFOHsgzeSPvzqPz6nw4nz+lM07Vs03+wPn6BpYEpzs=</latexit><latexit sha1_base64="krRdki1CWcz6seesd53IZBH7Bf0=">AAACMnicbVBNS8NAEN34bfyqevSyWoSeSiKCHgUvelOwWmhC2Wwn7eJmE3YnYgn9TV78JYIHPSji1R/hpuagrW9ZeLw3M7vzokwKg5734szMzs0vLC4tuyura+sbtc2ta5PmmkOLpzLV7YgZkEJBCwVKaGcaWBJJuIluT0v/5g60Eam6wmEGYcL6SsSCM7RSt3YeSIix4wYR9IUqmNZsOCr4iLo0CNxgtzz0vutXrBTHBqheVewGWvQHGHZrda/pjUGniV+ROqlw0a09Bb2U5wko5JIZ0/G9DEM7FQWXYOfmBjLGb1kfOpYqloAJi/HKI7pvlR6NU22vQjpWf3cULDFmmES2MmE4MJNeKf7ndXKMj8NCqCxHUPznoTiXFFNa5kd7QgNHObSEcS3sXykfMM042pRdG4I/ufI0uT5o+l7TvzysnzSqOJbIDtkjDeKTI3JCzsgFaRFOHsgzeSPvzqPz6nw4nz+lM07Vs03+wPn6BpYEpzs=</latexit><latexit sha1_base64="krRdki1CWcz6seesd53IZBH7Bf0=">AAACMnicbVBNS8NAEN34bfyqevSyWoSeSiKCHgUvelOwWmhC2Wwn7eJmE3YnYgn9TV78JYIHPSji1R/hpuagrW9ZeLw3M7vzokwKg5734szMzs0vLC4tuyura+sbtc2ta5PmmkOLpzLV7YgZkEJBCwVKaGcaWBJJuIluT0v/5g60Eam6wmEGYcL6SsSCM7RSt3YeSIix4wYR9IUqmNZsOCr4iLo0CNxgtzz0vutXrBTHBqheVewGWvQHGHZrda/pjUGniV+ROqlw0a09Bb2U5wko5JIZ0/G9DEM7FQWXYOfmBjLGb1kfOpYqloAJi/HKI7pvlR6NU22vQjpWf3cULDFmmES2MmE4MJNeKf7ndXKMj8NCqCxHUPznoTiXFFNa5kd7QgNHObSEcS3sXykfMM042pRdG4I/ufI0uT5o+l7TvzysnzSqOJbIDtkjDeKTI3JCzsgFaRFOHsgzeSPvzqPz6nw4nz+lM07Vs03+wPn6BpYEpzs=</latexit><latexit sha1_base64="krRdki1CWcz6seesd53IZBH7Bf0=">AAACMnicbVBNS8NAEN34bfyqevSyWoSeSiKCHgUvelOwWmhC2Wwn7eJmE3YnYgn9TV78JYIHPSji1R/hpuagrW9ZeLw3M7vzokwKg5734szMzs0vLC4tuyura+sbtc2ta5PmmkOLpzLV7YgZkEJBCwVKaGcaWBJJuIluT0v/5g60Eam6wmEGYcL6SsSCM7RSt3YeSIix4wYR9IUqmNZsOCr4iLo0CNxgtzz0vutXrBTHBqheVewGWvQHGHZrda/pjUGniV+ROqlw0a09Bb2U5wko5JIZ0/G9DEM7FQWXYOfmBjLGb1kfOpYqloAJi/HKI7pvlR6NU22vQjpWf3cULDFmmES2MmE4MJNeKf7ndXKMj8NCqCxHUPznoTiXFFNa5kd7QgNHObSEcS3sXykfMM042pRdG4I/ufI0uT5o+l7TvzysnzSqOJbIDtkjDeKTI3JCzsgFaRFOHsgzeSPvzqPz6nw4nz+lM07Vs03+wPn6BpYEpzs=</latexit>

2

4henc
1

3

5

<latexit sha1_base64="PoIB29rqE0CxUOtHzMQKksYMQGY="></latexit><latexit sha1_base64="PoIB29rqE0CxUOtHzMQKksYMQGY="></latexit><latexit sha1_base64="PoIB29rqE0CxUOtHzMQKksYMQGY="></latexit><latexit sha1_base64="PoIB29rqE0CxUOtHzMQKksYMQGY="></latexit>

Self-Attention Layer applied to (z,x1,x2,…,xn) × Lenc
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<latexit sha1_base64="TTj4zrNbfdv7/dwNLotPg0pCx/k="></latexit><latexit sha1_base64="TTj4zrNbfdv7/dwNLotPg0pCx/k="></latexit><latexit sha1_base64="TTj4zrNbfdv7/dwNLotPg0pCx/k="></latexit><latexit sha1_base64="TTj4zrNbfdv7/dwNLotPg0pCx/k="></latexit>
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<latexit sha1_base64="fU+SpqBrGlQZxlB311ZmA7MNptg="></latexit><latexit sha1_base64="fU+SpqBrGlQZxlB311ZmA7MNptg="></latexit><latexit sha1_base64="fU+SpqBrGlQZxlB311ZmA7MNptg="></latexit><latexit sha1_base64="fU+SpqBrGlQZxlB311ZmA7MNptg="></latexit>
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<latexit sha1_base64="dgIDw3HDdY2zAto4tpn2iTQcX6o=">AAACMnicbVBNS8NAEN34bfyqevSyWoSeSiKCHgUvelOwWmhC2Wwn7eJmE3YnYgn9TV78JYIHPSji1R/hpuagrW9ZeLw3M7vzokwKg5734szMzs0vLC4tuyura+sbtc2ta5PmmkOLpzLV7YgZkEJBCwVKaGcaWBJJuIluT0v/5g60Eam6wmEGYcL6SsSCM7RSt3YeSIix4wYR9IUqmNZsOCr4iLo0CNxgtzz0vqsqVopjA1SvKnYDLfoDDLu1utf0xqDTxK9InVS46Naegl7K8wQUcsmM6fhehqGdioJLsHNzAxnjt6wPHUsVS8CExXjlEd23So/GqbZXIR2rvzsKlhgzTCJbmTAcmEmvFP/zOjnGx2EhVJYjKP7zUJxLiikt86M9oYGjHFrCuBb2r5QPmGYcbcquDcGfXHmaXB80fa/pXx7WTxpVHEtkh+yRBvHJETkhZ+SCtAgnD+SZvJF359F5dT6cz5/SGafq2SZ/4Hx9A/qSp3g=</latexit><latexit sha1_base64="dgIDw3HDdY2zAto4tpn2iTQcX6o=">AAACMnicbVBNS8NAEN34bfyqevSyWoSeSiKCHgUvelOwWmhC2Wwn7eJmE3YnYgn9TV78JYIHPSji1R/hpuagrW9ZeLw3M7vzokwKg5734szMzs0vLC4tuyura+sbtc2ta5PmmkOLpzLV7YgZkEJBCwVKaGcaWBJJuIluT0v/5g60Eam6wmEGYcL6SsSCM7RSt3YeSIix4wYR9IUqmNZsOCr4iLo0CNxgtzz0vqsqVopjA1SvKnYDLfoDDLu1utf0xqDTxK9InVS46Naegl7K8wQUcsmM6fhehqGdioJLsHNzAxnjt6wPHUsVS8CExXjlEd23So/GqbZXIR2rvzsKlhgzTCJbmTAcmEmvFP/zOjnGx2EhVJYjKP7zUJxLiikt86M9oYGjHFrCuBb2r5QPmGYcbcquDcGfXHmaXB80fa/pXx7WTxpVHEtkh+yRBvHJETkhZ+SCtAgnD+SZvJF359F5dT6cz5/SGafq2SZ/4Hx9A/qSp3g=</latexit><latexit sha1_base64="dgIDw3HDdY2zAto4tpn2iTQcX6o=">AAACMnicbVBNS8NAEN34bfyqevSyWoSeSiKCHgUvelOwWmhC2Wwn7eJmE3YnYgn9TV78JYIHPSji1R/hpuagrW9ZeLw3M7vzokwKg5734szMzs0vLC4tuyura+sbtc2ta5PmmkOLpzLV7YgZkEJBCwVKaGcaWBJJuIluT0v/5g60Eam6wmEGYcL6SsSCM7RSt3YeSIix4wYR9IUqmNZsOCr4iLo0CNxgtzz0vqsqVopjA1SvKnYDLfoDDLu1utf0xqDTxK9InVS46Naegl7K8wQUcsmM6fhehqGdioJLsHNzAxnjt6wPHUsVS8CExXjlEd23So/GqbZXIR2rvzsKlhgzTCJbmTAcmEmvFP/zOjnGx2EhVJYjKP7zUJxLiikt86M9oYGjHFrCuBb2r5QPmGYcbcquDcGfXHmaXB80fa/pXx7WTxpVHEtkh+yRBvHJETkhZ+SCtAgnD+SZvJF359F5dT6cz5/SGafq2SZ/4Hx9A/qSp3g=</latexit><latexit sha1_base64="dgIDw3HDdY2zAto4tpn2iTQcX6o=">AAACMnicbVBNS8NAEN34bfyqevSyWoSeSiKCHgUvelOwWmhC2Wwn7eJmE3YnYgn9TV78JYIHPSji1R/hpuagrW9ZeLw3M7vzokwKg5734szMzs0vLC4tuyura+sbtc2ta5PmmkOLpzLV7YgZkEJBCwVKaGcaWBJJuIluT0v/5g60Eam6wmEGYcL6SsSCM7RSt3YeSIix4wYR9IUqmNZsOCr4iLo0CNxgtzz0vqsqVopjA1SvKnYDLfoDDLu1utf0xqDTxK9InVS46Naegl7K8wQUcsmM6fhehqGdioJLsHNzAxnjt6wPHUsVS8CExXjlEd23So/GqbZXIR2rvzsKlhgzTCJbmTAcmEmvFP/zOjnGx2EhVJYjKP7zUJxLiikt86M9oYGjHFrCuBb2r5QPmGYcbcquDcGfXHmaXB80fa/pXx7WTxpVHEtkh+yRBvHJETkhZ+SCtAgnD+SZvJF359F5dT6cz5/SGafq2SZ/4Hx9A/qSp3g=</latexit>
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<latexit sha1_base64="ZW67iiK/Qx3+IfdmuahuRo+a4/o=">AAACMnicbVBNS8NAEN34bfyqevSyWoSeSiKCHgUvelOwWmhC2Wwn7eJmE3YnYgn9TV78JYIHPSji1R/hpuagrW9ZeLw3M7vzokwKg5734szMzs0vLC4tuyura+sbtc2ta5PmmkOLpzLV7YgZkEJBCwVKaGcaWBJJuIluT0v/5g60Eam6wmEGYcL6SsSCM7RSt3YeSIix4wYR9IUqmNZsOCr4iLo0CNxgtzz0vntQsVIcG6B6VbEbaNEfYNit1b2mNwadJn5F6qTCRbf2FPRSniegkEtmTMf3MgztVBRcgp2bG8gYv2V96FiqWAImLMYrj+i+VXo0TrW9CulY/d1RsMSYYRLZyoThwEx6pfif18kxPg4LobIcQfGfh+JcUkxpmR/tCQ0c5dASxrWwf6V8wDTjaFN2bQj+5MrT5Pqg6XtN//KwftKo4lgiO2SPNIhPjsgJOSMXpEU4eSDP5I28O4/Oq/PhfP6UzjhVzzb5A+frG5eqpzw=</latexit><latexit sha1_base64="ZW67iiK/Qx3+IfdmuahuRo+a4/o=">AAACMnicbVBNS8NAEN34bfyqevSyWoSeSiKCHgUvelOwWmhC2Wwn7eJmE3YnYgn9TV78JYIHPSji1R/hpuagrW9ZeLw3M7vzokwKg5734szMzs0vLC4tuyura+sbtc2ta5PmmkOLpzLV7YgZkEJBCwVKaGcaWBJJuIluT0v/5g60Eam6wmEGYcL6SsSCM7RSt3YeSIix4wYR9IUqmNZsOCr4iLo0CNxgtzz0vntQsVIcG6B6VbEbaNEfYNit1b2mNwadJn5F6qTCRbf2FPRSniegkEtmTMf3MgztVBRcgp2bG8gYv2V96FiqWAImLMYrj+i+VXo0TrW9CulY/d1RsMSYYRLZyoThwEx6pfif18kxPg4LobIcQfGfh+JcUkxpmR/tCQ0c5dASxrWwf6V8wDTjaFN2bQj+5MrT5Pqg6XtN//KwftKo4lgiO2SPNIhPjsgJOSMXpEU4eSDP5I28O4/Oq/PhfP6UzjhVzzb5A+frG5eqpzw=</latexit><latexit sha1_base64="ZW67iiK/Qx3+IfdmuahuRo+a4/o=">AAACMnicbVBNS8NAEN34bfyqevSyWoSeSiKCHgUvelOwWmhC2Wwn7eJmE3YnYgn9TV78JYIHPSji1R/hpuagrW9ZeLw3M7vzokwKg5734szMzs0vLC4tuyura+sbtc2ta5PmmkOLpzLV7YgZkEJBCwVKaGcaWBJJuIluT0v/5g60Eam6wmEGYcL6SsSCM7RSt3YeSIix4wYR9IUqmNZsOCr4iLo0CNxgtzz0vntQsVIcG6B6VbEbaNEfYNit1b2mNwadJn5F6qTCRbf2FPRSniegkEtmTMf3MgztVBRcgp2bG8gYv2V96FiqWAImLMYrj+i+VXo0TrW9CulY/d1RsMSYYRLZyoThwEx6pfif18kxPg4LobIcQfGfh+JcUkxpmR/tCQ0c5dASxrWwf6V8wDTjaFN2bQj+5MrT5Pqg6XtN//KwftKo4lgiO2SPNIhPjsgJOSMXpEU4eSDP5I28O4/Oq/PhfP6UzjhVzzb5A+frG5eqpzw=</latexit><latexit sha1_base64="ZW67iiK/Qx3+IfdmuahuRo+a4/o=">AAACMnicbVBNS8NAEN34bfyqevSyWoSeSiKCHgUvelOwWmhC2Wwn7eJmE3YnYgn9TV78JYIHPSji1R/hpuagrW9ZeLw3M7vzokwKg5734szMzs0vLC4tuyura+sbtc2ta5PmmkOLpzLV7YgZkEJBCwVKaGcaWBJJuIluT0v/5g60Eam6wmEGYcL6SsSCM7RSt3YeSIix4wYR9IUqmNZsOCr4iLo0CNxgtzz0vntQsVIcG6B6VbEbaNEfYNit1b2mNwadJn5F6qTCRbf2FPRSniegkEtmTMf3MgztVBRcgp2bG8gYv2V96FiqWAImLMYrj+i+VXo0TrW9CulY/d1RsMSYYRLZyoThwEx6pfif18kxPg4LobIcQfGfh+JcUkxpmR/tCQ0c5dASxrWwf6V8wDTjaFN2bQj+5MrT5Pqg6XtN//KwftKo4lgiO2SPNIhPjsgJOSMXpEU4eSDP5I28O4/Oq/PhfP6UzjhVzzb5A+frG5eqpzw=</latexit>

…

…

Encoded Nodes H
enc

<latexit sha1_base64="PHP/FbKpr2TMJXoer1wCctQyKHI=">AAAB+HicbVBNS8NAEN34WetHox69LBahp5KIoMeClx4r2A9oa9lsN+3S3U3YnYg19Jd48aCIV3+KN/+Nm5iDtj4YeLw3w8y8IBbcgOd9OWvrG5tb26Wd8u7e/kHFPTzqmCjRlLVpJCLdC4hhgivWBg6C9WLNiAwE6waz68zv3jNteKRuYR6zoSQTxUNOCVhp5FaadwNgD6BlyhRdlEdu1at7OfAq8QtSRQVaI/dzMI5oIpkCKogxfd+LYZgSDZwKtigPEsNiQmdkwvqWKiKZGab54Qt8ZpUxDiNtSwHO1d8TKZHGzGVgOyWBqVn2MvE/r59AeDVMuYoTyN7KF4WJwBDhLAU85ppREHNLCNXc3orplGhCwWaVheAvv7xKOud136v7NxfVRq2Io4RO0CmqIR9dogZqohZqI4oS9IRe0Kvz6Dw7b877T+uaU8wcoz9wPr4BtIeTBQ==</latexit><latexit sha1_base64="PHP/FbKpr2TMJXoer1wCctQyKHI=">AAAB+HicbVBNS8NAEN34WetHox69LBahp5KIoMeClx4r2A9oa9lsN+3S3U3YnYg19Jd48aCIV3+KN/+Nm5iDtj4YeLw3w8y8IBbcgOd9OWvrG5tb26Wd8u7e/kHFPTzqmCjRlLVpJCLdC4hhgivWBg6C9WLNiAwE6waz68zv3jNteKRuYR6zoSQTxUNOCVhp5FaadwNgD6BlyhRdlEdu1at7OfAq8QtSRQVaI/dzMI5oIpkCKogxfd+LYZgSDZwKtigPEsNiQmdkwvqWKiKZGab54Qt8ZpUxDiNtSwHO1d8TKZHGzGVgOyWBqVn2MvE/r59AeDVMuYoTyN7KF4WJwBDhLAU85ppREHNLCNXc3orplGhCwWaVheAvv7xKOud136v7NxfVRq2Io4RO0CmqIR9dogZqohZqI4oS9IRe0Kvz6Dw7b877T+uaU8wcoz9wPr4BtIeTBQ==</latexit><latexit sha1_base64="PHP/FbKpr2TMJXoer1wCctQyKHI=">AAAB+HicbVBNS8NAEN34WetHox69LBahp5KIoMeClx4r2A9oa9lsN+3S3U3YnYg19Jd48aCIV3+KN/+Nm5iDtj4YeLw3w8y8IBbcgOd9OWvrG5tb26Wd8u7e/kHFPTzqmCjRlLVpJCLdC4hhgivWBg6C9WLNiAwE6waz68zv3jNteKRuYR6zoSQTxUNOCVhp5FaadwNgD6BlyhRdlEdu1at7OfAq8QtSRQVaI/dzMI5oIpkCKogxfd+LYZgSDZwKtigPEsNiQmdkwvqWKiKZGab54Qt8ZpUxDiNtSwHO1d8TKZHGzGVgOyWBqVn2MvE/r59AeDVMuYoTyN7KF4WJwBDhLAU85ppREHNLCNXc3orplGhCwWaVheAvv7xKOud136v7NxfVRq2Io4RO0CmqIR9dogZqohZqI4oS9IRe0Kvz6Dw7b877T+uaU8wcoz9wPr4BtIeTBQ==</latexit><latexit sha1_base64="PHP/FbKpr2TMJXoer1wCctQyKHI=">AAAB+HicbVBNS8NAEN34WetHox69LBahp5KIoMeClx4r2A9oa9lsN+3S3U3YnYg19Jd48aCIV3+KN/+Nm5iDtj4YeLw3w8y8IBbcgOd9OWvrG5tb26Wd8u7e/kHFPTzqmCjRlLVpJCLdC4hhgivWBg6C9WLNiAwE6waz68zv3jNteKRuYR6zoSQTxUNOCVhp5FaadwNgD6BlyhRdlEdu1at7OfAq8QtSRQVaI/dzMI5oIpkCKogxfd+LYZgSDZwKtigPEsNiQmdkwvqWKiKZGab54Qt8ZpUxDiNtSwHO1d8TKZHGzGVgOyWBqVn2MvE/r59AeDVMuYoTyN7KF4WJwBDhLAU85ppREHNLCNXc3orplGhCwWaVheAvv7xKOud136v7NxfVRq2Io4RO0CmqIR9dogZqohZqI4oS9IRe0Kvz6Dw7b877T+uaU8wcoz9wPr4BtIeTBQ==</latexit>

Encoder
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Standard Transformer encoder : 
Multi-head attention, residual 
connection, batch normalization are 
used.
Memory/speed complexity is O(n2).

Encoder 
of all cities 
(single pass)

+

X
<latexit sha1_base64="JjMgfklKqg3ZU9SkV929tD9VsOo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZqdQfVmlt3FyDrxCtIDQo0B9Wv/jBhWYzSMEG17nluaoKcKsOZwFmln2lMKZvQEfYslTRGHeSLQ2fkwipDEiXKljRkof6eyGms9TQObWdMzVivenPxP6+Xmeg2yLlMM4OSLRdFmSAmIfOvyZArZEZMLaFMcXsrYWOqKDM2m4oNwVt9eZ20r+qeW/da17WGW8RRhjM4h0vw4AYacA9N8IEBwjO8wpvz6Lw4787HsrXkFDOn8AfO5w+wT4zK</latexit><latexit sha1_base64="JjMgfklKqg3ZU9SkV929tD9VsOo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZqdQfVmlt3FyDrxCtIDQo0B9Wv/jBhWYzSMEG17nluaoKcKsOZwFmln2lMKZvQEfYslTRGHeSLQ2fkwipDEiXKljRkof6eyGms9TQObWdMzVivenPxP6+Xmeg2yLlMM4OSLRdFmSAmIfOvyZArZEZMLaFMcXsrYWOqKDM2m4oNwVt9eZ20r+qeW/da17WGW8RRhjM4h0vw4AYacA9N8IEBwjO8wpvz6Lw4787HsrXkFDOn8AfO5w+wT4zK</latexit><latexit sha1_base64="JjMgfklKqg3ZU9SkV929tD9VsOo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZqdQfVmlt3FyDrxCtIDQo0B9Wv/jBhWYzSMEG17nluaoKcKsOZwFmln2lMKZvQEfYslTRGHeSLQ2fkwipDEiXKljRkof6eyGms9TQObWdMzVivenPxP6+Xmeg2yLlMM4OSLRdFmSAmIfOvyZArZEZMLaFMcXsrYWOqKDM2m4oNwVt9eZ20r+qeW/da17WGW8RRhjM4h0vw4AYacA9N8IEBwjO8wpvz6Lw4787HsrXkFDOn8AfO5w+wT4zK</latexit><latexit sha1_base64="JjMgfklKqg3ZU9SkV929tD9VsOo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZqdQfVmlt3FyDrxCtIDQo0B9Wv/jBhWYzSMEG17nluaoKcKsOZwFmln2lMKZvQEfYslTRGHeSLQ2fkwipDEiXKljRkof6eyGms9TQObWdMzVivenPxP6+Xmeg2yLlMM4OSLRdFmSAmIfOvyZArZEZMLaFMcXsrYWOqKDM2m4oNwVt9eZ20r+qeW/da17WGW8RRhjM4h0vw4AYacA9N8IEBwjO8wpvz6Lw4787HsrXkFDOn8AfO5w+wT4zK</latexit> H

enc
<latexit sha1_base64="PFZwVGbIHYUx2H2aps5IO52/BXU=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPBS48V7Ae0adlsN+3S3U3Ynagl9H948aCIV/+LN/+Nm5iDtj4YeLw3w8y8IBbcgOt+OaW19Y3NrfJ2ZWd3b/+genjUMVGiKWvTSES6FxDDBFesDRwE68WaERkI1g1mN5nfvWfa8EjdwTxmviQTxUNOCVhp2BwOgD2ClilTdDGq1ty6mwOvEq8gNVSgNap+DsYRTSRTQAUxpu+5Mfgp0cCpYIvKIDEsJnRGJqxvqSKSGT/Nr17gM6uMcRhpWwpwrv6eSIk0Zi4D2ykJTM2yl4n/ef0Ewms/5SpOIPsqXxQmAkOEswjwmGtGQcwtIVRzeyumU6IJBRtUxYbgLb+8SjoXdc+te7eXtYZbxFFGJ+gUnSMPXaEGaqIWaiOKNHpCL+jVeXCenTfn/ae15BQzx+gPnI9vBUCSyA==</latexit><latexit sha1_base64="PFZwVGbIHYUx2H2aps5IO52/BXU=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPBS48V7Ae0adlsN+3S3U3Ynagl9H948aCIV/+LN/+Nm5iDtj4YeLw3w8y8IBbcgOt+OaW19Y3NrfJ2ZWd3b/+genjUMVGiKWvTSES6FxDDBFesDRwE68WaERkI1g1mN5nfvWfa8EjdwTxmviQTxUNOCVhp2BwOgD2ClilTdDGq1ty6mwOvEq8gNVSgNap+DsYRTSRTQAUxpu+5Mfgp0cCpYIvKIDEsJnRGJqxvqSKSGT/Nr17gM6uMcRhpWwpwrv6eSIk0Zi4D2ykJTM2yl4n/ef0Ewms/5SpOIPsqXxQmAkOEswjwmGtGQcwtIVRzeyumU6IJBRtUxYbgLb+8SjoXdc+te7eXtYZbxFFGJ+gUnSMPXaEGaqIWaiOKNHpCL+jVeXCenTfn/ae15BQzx+gPnI9vBUCSyA==</latexit><latexit sha1_base64="PFZwVGbIHYUx2H2aps5IO52/BXU=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPBS48V7Ae0adlsN+3S3U3Ynagl9H948aCIV/+LN/+Nm5iDtj4YeLw3w8y8IBbcgOt+OaW19Y3NrfJ2ZWd3b/+genjUMVGiKWvTSES6FxDDBFesDRwE68WaERkI1g1mN5nfvWfa8EjdwTxmviQTxUNOCVhp2BwOgD2ClilTdDGq1ty6mwOvEq8gNVSgNap+DsYRTSRTQAUxpu+5Mfgp0cCpYIvKIDEsJnRGJqxvqSKSGT/Nr17gM6uMcRhpWwpwrv6eSIk0Zi4D2ykJTM2yl4n/ef0Ewms/5SpOIPsqXxQmAkOEswjwmGtGQcwtIVRzeyumU6IJBRtUxYbgLb+8SjoXdc+te7eXtYZbxFFGJ+gUnSMPXaEGaqIWaiOKNHpCL+jVeXCenTfn/ae15BQzx+gPnI9vBUCSyA==</latexit><latexit sha1_base64="PFZwVGbIHYUx2H2aps5IO52/BXU=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPBS48V7Ae0adlsN+3S3U3Ynagl9H948aCIV/+LN/+Nm5iDtj4YeLw3w8y8IBbcgOt+OaW19Y3NrfJ2ZWd3b/+genjUMVGiKWvTSES6FxDDBFesDRwE68WaERkI1g1mN5nfvWfa8EjdwTxmviQTxUNOCVhp2BwOgD2ClilTdDGq1ty6mwOvEq8gNVSgNap+DsYRTSRTQAUxpu+5Mfgp0cCpYIvKIDEsJnRGJqxvqSKSGT/Nr17gM6uMcRhpWwpwrv6eSIk0Zi4D2ykJTM2yl4n/ef0Ewms/5SpOIPsqXxQmAkOEswjwmGtGQcwtIVRzeyumU6IJBRtUxYbgLb+8SjoXdc+te7eXtYZbxFFGJ+gUnSMPXaEGaqIWaiOKNHpCL+jVeXCenTfn/ae15BQzx+gPnI9vBUCSyA==</latexit>

henc
1

<latexit sha1_base64="jQ2xPtXG1j7G9H1qK+C7/Xfy8MI=">AAAB/nicbVBNS8NAEN3Urxq/ouLJS7AKnkoigh4LXjxWsB/QxrDZbtqlu5uwOxFLCPhXvHhQxKu/w5v/xiTmoK0PBh7vzTAzL4g50+A4X0ZtaXllda2+bm5sbm3vWLt7XR0litAOiXik+gHWlDNJO8CA036sKBYBp71gelX4vXuqNIvkLcxi6gk8lixkBEMu+dbB5G4I9AGUSKkkmZ+6mWmavtVwmk4Je5G4FWmgCm3f+hyOIpIIKoFwrPXAdWLwUqyAEU4zc5hoGmMyxWM6yKnEgmovLc/P7JNcGdlhpPKSYJfq74kUC61nIsg7BYaJnvcK8T9vkEB46aVMxgkUz5WLwoTbENlFFvaIKUqAz3KCiWL5rTaZYIUJ5IkVIbjzLy+S7lnTdZruzXmjdVzFUUeH6AidIhddoBa6Rm3UQQSl6Am9oFfj0Xg23oz3n9aaUc3soz8wPr4BX8mU+Q==</latexit><latexit sha1_base64="jQ2xPtXG1j7G9H1qK+C7/Xfy8MI=">AAAB/nicbVBNS8NAEN3Urxq/ouLJS7AKnkoigh4LXjxWsB/QxrDZbtqlu5uwOxFLCPhXvHhQxKu/w5v/xiTmoK0PBh7vzTAzL4g50+A4X0ZtaXllda2+bm5sbm3vWLt7XR0litAOiXik+gHWlDNJO8CA036sKBYBp71gelX4vXuqNIvkLcxi6gk8lixkBEMu+dbB5G4I9AGUSKkkmZ+6mWmavtVwmk4Je5G4FWmgCm3f+hyOIpIIKoFwrPXAdWLwUqyAEU4zc5hoGmMyxWM6yKnEgmovLc/P7JNcGdlhpPKSYJfq74kUC61nIsg7BYaJnvcK8T9vkEB46aVMxgkUz5WLwoTbENlFFvaIKUqAz3KCiWL5rTaZYIUJ5IkVIbjzLy+S7lnTdZruzXmjdVzFUUeH6AidIhddoBa6Rm3UQQSl6Am9oFfj0Xg23oz3n9aaUc3soz8wPr4BX8mU+Q==</latexit><latexit sha1_base64="jQ2xPtXG1j7G9H1qK+C7/Xfy8MI=">AAAB/nicbVBNS8NAEN3Urxq/ouLJS7AKnkoigh4LXjxWsB/QxrDZbtqlu5uwOxFLCPhXvHhQxKu/w5v/xiTmoK0PBh7vzTAzL4g50+A4X0ZtaXllda2+bm5sbm3vWLt7XR0litAOiXik+gHWlDNJO8CA036sKBYBp71gelX4vXuqNIvkLcxi6gk8lixkBEMu+dbB5G4I9AGUSKkkmZ+6mWmavtVwmk4Je5G4FWmgCm3f+hyOIpIIKoFwrPXAdWLwUqyAEU4zc5hoGmMyxWM6yKnEgmovLc/P7JNcGdlhpPKSYJfq74kUC61nIsg7BYaJnvcK8T9vkEB46aVMxgkUz5WLwoTbENlFFvaIKUqAz3KCiWL5rTaZYIUJ5IkVIbjzLy+S7lnTdZruzXmjdVzFUUeH6AidIhddoBa6Rm3UQQSl6Am9oFfj0Xg23oz3n9aaUc3soz8wPr4BX8mU+Q==</latexit><latexit sha1_base64="jQ2xPtXG1j7G9H1qK+C7/Xfy8MI=">AAAB/nicbVBNS8NAEN3Urxq/ouLJS7AKnkoigh4LXjxWsB/QxrDZbtqlu5uwOxFLCPhXvHhQxKu/w5v/xiTmoK0PBh7vzTAzL4g50+A4X0ZtaXllda2+bm5sbm3vWLt7XR0litAOiXik+gHWlDNJO8CA036sKBYBp71gelX4vXuqNIvkLcxi6gk8lixkBEMu+dbB5G4I9AGUSKkkmZ+6mWmavtVwmk4Je5G4FWmgCm3f+hyOIpIIKoFwrPXAdWLwUqyAEU4zc5hoGmMyxWM6yKnEgmovLc/P7JNcGdlhpPKSYJfq74kUC61nIsg7BYaJnvcK8T9vkEB46aVMxgkUz5WLwoTbENlFFvaIKUqAz3KCiWL5rTaZYIUJ5IkVIbjzLy+S7lnTdZruzXmjdVzFUUeH6AidIhddoBa6Rm3UQQSl6Am9oFfj0Xg23oz3n9aaUc3soz8wPr4BX8mU+Q==</latexit>

henc
2

<latexit sha1_base64="dGX45dj1cH59/pvztbPWHlwZ4cU=">AAAB/nicbVBNS8NAEN34WeNXVDx5CVbBU0mKoMeCF48V7Ae0MWy2m3bpZhN2J2IJAf+KFw+KePV3ePPfuIk5aOuDgcd7M8zMCxLOFDjOl7G0vLK6tl7bMDe3tnd2rb39ropTSWiHxDyW/QArypmgHWDAaT+RFEcBp71gelX4vXsqFYvFLcwS6kV4LFjICAYt+dbh5G4I9AFklFFBcj9r5qZp+lbdaTgl7EXiVqSOKrR963M4ikkaUQGEY6UGrpOAl2EJjHCam8NU0QSTKR7TgaYCR1R5WXl+bp9qZWSHsdQlwC7V3xMZjpSaRYHujDBM1LxXiP95gxTCSy9jIkmheK5cFKbchtgusrBHTFICfKYJJpLpW20ywRIT0IkVIbjzLy+SbrPhOg335rzeOqniqKEjdIzOkIsuUAtdozbqIIIy9IRe0KvxaDwbb8b7T+uSUc0coD8wPr4BYVGU+g==</latexit><latexit sha1_base64="dGX45dj1cH59/pvztbPWHlwZ4cU=">AAAB/nicbVBNS8NAEN34WeNXVDx5CVbBU0mKoMeCF48V7Ae0MWy2m3bpZhN2J2IJAf+KFw+KePV3ePPfuIk5aOuDgcd7M8zMCxLOFDjOl7G0vLK6tl7bMDe3tnd2rb39ropTSWiHxDyW/QArypmgHWDAaT+RFEcBp71gelX4vXsqFYvFLcwS6kV4LFjICAYt+dbh5G4I9AFklFFBcj9r5qZp+lbdaTgl7EXiVqSOKrR963M4ikkaUQGEY6UGrpOAl2EJjHCam8NU0QSTKR7TgaYCR1R5WXl+bp9qZWSHsdQlwC7V3xMZjpSaRYHujDBM1LxXiP95gxTCSy9jIkmheK5cFKbchtgusrBHTFICfKYJJpLpW20ywRIT0IkVIbjzLy+SbrPhOg335rzeOqniqKEjdIzOkIsuUAtdozbqIIIy9IRe0KvxaDwbb8b7T+uSUc0coD8wPr4BYVGU+g==</latexit><latexit sha1_base64="dGX45dj1cH59/pvztbPWHlwZ4cU=">AAAB/nicbVBNS8NAEN34WeNXVDx5CVbBU0mKoMeCF48V7Ae0MWy2m3bpZhN2J2IJAf+KFw+KePV3ePPfuIk5aOuDgcd7M8zMCxLOFDjOl7G0vLK6tl7bMDe3tnd2rb39ropTSWiHxDyW/QArypmgHWDAaT+RFEcBp71gelX4vXsqFYvFLcwS6kV4LFjICAYt+dbh5G4I9AFklFFBcj9r5qZp+lbdaTgl7EXiVqSOKrR963M4ikkaUQGEY6UGrpOAl2EJjHCam8NU0QSTKR7TgaYCR1R5WXl+bp9qZWSHsdQlwC7V3xMZjpSaRYHujDBM1LxXiP95gxTCSy9jIkmheK5cFKbchtgusrBHTFICfKYJJpLpW20ywRIT0IkVIbjzLy+SbrPhOg335rzeOqniqKEjdIzOkIsuUAtdozbqIIIy9IRe0KvxaDwbb8b7T+uSUc0coD8wPr4BYVGU+g==</latexit><latexit sha1_base64="dGX45dj1cH59/pvztbPWHlwZ4cU=">AAAB/nicbVBNS8NAEN34WeNXVDx5CVbBU0mKoMeCF48V7Ae0MWy2m3bpZhN2J2IJAf+KFw+KePV3ePPfuIk5aOuDgcd7M8zMCxLOFDjOl7G0vLK6tl7bMDe3tnd2rb39ropTSWiHxDyW/QArypmgHWDAaT+RFEcBp71gelX4vXsqFYvFLcwS6kV4LFjICAYt+dbh5G4I9AFklFFBcj9r5qZp+lbdaTgl7EXiVqSOKrR963M4ikkaUQGEY6UGrpOAl2EJjHCam8NU0QSTKR7TgaYCR1R5WXl+bp9qZWSHsdQlwC7V3xMZjpSaRYHujDBM1LxXiP95gxTCSy9jIkmheK5cFKbchtgusrBHTFICfKYJJpLpW20ywRIT0IkVIbjzLy+SbrPhOg335rzeOqniqKEjdIzOkIsuUAtdozbqIIIy9IRe0KvxaDwbb8b7T+uSUc0coD8wPr4BYVGU+g==</latexit>

henc
n

<latexit sha1_base64="V/DO1ochkjkRhUQ5VdDNEFFflqk=">AAAB/nicbVBNS8NAEN3Urxq/ouLJS7AKnkoigh4LXjxWsB/QxrDZbtqlu5uwOxFLCPhXvHhQxKu/w5v/xiTmoK0PBh7vzTAzL4g50+A4X0ZtaXllda2+bm5sbm3vWLt7XR0litAOiXik+gHWlDNJO8CA036sKBYBp71gelX4vXuqNIvkLcxi6gk8lixkBEMu+dbB5G4I9AGUSKkkmZ/KzDRN32o4TaeEvUjcijRQhbZvfQ5HEUkElUA41nrgOjF4KVbACKeZOUw0jTGZ4jEd5FRiQbWXludn9kmujOwwUnlJsEv190SKhdYzEeSdAsNEz3uF+J83SCC89FIm4wSK58pFYcJtiOwiC3vEFCXAZznBRLH8VptMsMIE8sSKENz5lxdJ96zpOk335rzROq7iqKNDdIROkYsuUAtdozbqIIJS9IRe0KvxaDwbb8b7T2vNqGb20R8YH9+9MZU2</latexit><latexit sha1_base64="V/DO1ochkjkRhUQ5VdDNEFFflqk=">AAAB/nicbVBNS8NAEN3Urxq/ouLJS7AKnkoigh4LXjxWsB/QxrDZbtqlu5uwOxFLCPhXvHhQxKu/w5v/xiTmoK0PBh7vzTAzL4g50+A4X0ZtaXllda2+bm5sbm3vWLt7XR0litAOiXik+gHWlDNJO8CA036sKBYBp71gelX4vXuqNIvkLcxi6gk8lixkBEMu+dbB5G4I9AGUSKkkmZ/KzDRN32o4TaeEvUjcijRQhbZvfQ5HEUkElUA41nrgOjF4KVbACKeZOUw0jTGZ4jEd5FRiQbWXludn9kmujOwwUnlJsEv190SKhdYzEeSdAsNEz3uF+J83SCC89FIm4wSK58pFYcJtiOwiC3vEFCXAZznBRLH8VptMsMIE8sSKENz5lxdJ96zpOk335rzROq7iqKNDdIROkYsuUAtdozbqIIJS9IRe0KvxaDwbb8b7T2vNqGb20R8YH9+9MZU2</latexit><latexit sha1_base64="V/DO1ochkjkRhUQ5VdDNEFFflqk=">AAAB/nicbVBNS8NAEN3Urxq/ouLJS7AKnkoigh4LXjxWsB/QxrDZbtqlu5uwOxFLCPhXvHhQxKu/w5v/xiTmoK0PBh7vzTAzL4g50+A4X0ZtaXllda2+bm5sbm3vWLt7XR0litAOiXik+gHWlDNJO8CA036sKBYBp71gelX4vXuqNIvkLcxi6gk8lixkBEMu+dbB5G4I9AGUSKkkmZ/KzDRN32o4TaeEvUjcijRQhbZvfQ5HEUkElUA41nrgOjF4KVbACKeZOUw0jTGZ4jEd5FRiQbWXludn9kmujOwwUnlJsEv190SKhdYzEeSdAsNEz3uF+J83SCC89FIm4wSK58pFYcJtiOwiC3vEFCXAZznBRLH8VptMsMIE8sSKENz5lxdJ96zpOk335rzROq7iqKNDdIROkYsuUAtdozbqIIJS9IRe0KvxaDwbb8b7T2vNqGb20R8YH9+9MZU2</latexit><latexit sha1_base64="V/DO1ochkjkRhUQ5VdDNEFFflqk=">AAAB/nicbVBNS8NAEN3Urxq/ouLJS7AKnkoigh4LXjxWsB/QxrDZbtqlu5uwOxFLCPhXvHhQxKu/w5v/xiTmoK0PBh7vzTAzL4g50+A4X0ZtaXllda2+bm5sbm3vWLt7XR0litAOiXik+gHWlDNJO8CA036sKBYBp71gelX4vXuqNIvkLcxi6gk8lixkBEMu+dbB5G4I9AGUSKkkmZ/KzDRN32o4TaeEvUjcijRQhbZvfQ5HEUkElUA41nrgOjF4KVbACKeZOUw0jTGZ4jEd5FRiQbWXludn9kmujOwwUnlJsEv190SKhdYzEeSdAsNEz3uF+J83SCC89FIm4wSK58pFYcJtiOwiC3vEFCXAZznBRLH8VptMsMIE8sSKENz5lxdJ96zpOk335rzROq7iqKNDdIROkYsuUAtdozbqIIJS9IRe0KvxaDwbb8b7T2vNqGb20R8YH9+9MZU2</latexit>

x1
<latexit sha1_base64="OzuWvJTSW3xZ3PPTw6+fpICibGU=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LFbBU0mkoMeCF48V7Ae0oWy2m3btZjfsbsQS+h+8eFDEq//Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Vtd2d3b/+gcnjU1jJVhLaI5FJ1Q6wpZ4K2DDOcdhNFcRxy2gknN7nfeaRKMynuzTShQYxHgkWMYGOl9tPAd113UKl6NW8OtEr8glShQHNQ+eoPJUljKgzhWOue7yUmyLAyjHA6c/uppgkmEzyiPUsFjqkOsvm1M3RulSGKpLIlDJqrvycyHGs9jUPbGWMz1steLv7n9VITXQcZE0lqqCCLRVHKkZEofx0NmaLE8KklmChmb0VkjBUmxgaUh+Avv7xK2pc136v5d/Vq46yIowwncAoX4MMVNOAWmtACAg/wDK/w5kjnxXl3PhatJaeYOYY/cD5/AKIWjb4=</latexit><latexit sha1_base64="OzuWvJTSW3xZ3PPTw6+fpICibGU=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LFbBU0mkoMeCF48V7Ae0oWy2m3btZjfsbsQS+h+8eFDEq//Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Vtd2d3b/+gcnjU1jJVhLaI5FJ1Q6wpZ4K2DDOcdhNFcRxy2gknN7nfeaRKMynuzTShQYxHgkWMYGOl9tPAd113UKl6NW8OtEr8glShQHNQ+eoPJUljKgzhWOue7yUmyLAyjHA6c/uppgkmEzyiPUsFjqkOsvm1M3RulSGKpLIlDJqrvycyHGs9jUPbGWMz1steLv7n9VITXQcZE0lqqCCLRVHKkZEofx0NmaLE8KklmChmb0VkjBUmxgaUh+Avv7xK2pc136v5d/Vq46yIowwncAoX4MMVNOAWmtACAg/wDK/w5kjnxXl3PhatJaeYOYY/cD5/AKIWjb4=</latexit><latexit sha1_base64="OzuWvJTSW3xZ3PPTw6+fpICibGU=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LFbBU0mkoMeCF48V7Ae0oWy2m3btZjfsbsQS+h+8eFDEq//Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Vtd2d3b/+gcnjU1jJVhLaI5FJ1Q6wpZ4K2DDOcdhNFcRxy2gknN7nfeaRKMynuzTShQYxHgkWMYGOl9tPAd113UKl6NW8OtEr8glShQHNQ+eoPJUljKgzhWOue7yUmyLAyjHA6c/uppgkmEzyiPUsFjqkOsvm1M3RulSGKpLIlDJqrvycyHGs9jUPbGWMz1steLv7n9VITXQcZE0lqqCCLRVHKkZEofx0NmaLE8KklmChmb0VkjBUmxgaUh+Avv7xK2pc136v5d/Vq46yIowwncAoX4MMVNOAWmtACAg/wDK/w5kjnxXl3PhatJaeYOYY/cD5/AKIWjb4=</latexit><latexit sha1_base64="OzuWvJTSW3xZ3PPTw6+fpICibGU=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LFbBU0mkoMeCF48V7Ae0oWy2m3btZjfsbsQS+h+8eFDEq//Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Vtd2d3b/+gcnjU1jJVhLaI5FJ1Q6wpZ4K2DDOcdhNFcRxy2gknN7nfeaRKMynuzTShQYxHgkWMYGOl9tPAd113UKl6NW8OtEr8glShQHNQ+eoPJUljKgzhWOue7yUmyLAyjHA6c/uppgkmEzyiPUsFjqkOsvm1M3RulSGKpLIlDJqrvycyHGs9jUPbGWMz1steLv7n9VITXQcZE0lqqCCLRVHKkZEofx0NmaLE8KklmChmb0VkjBUmxgaUh+Avv7xK2pc136v5d/Vq46yIowwncAoX4MMVNOAWmtACAg/wDK/w5kjnxXl3PhatJaeYOYY/cD5/AKIWjb4=</latexit>

x2
<latexit sha1_base64="oa6ZEdPX1V1DU5jlk38WkQ5ylQ0=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy2m3btZjfsbsQS+h+8eFDEq//Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Vtd2d3b/+gcnjU1jJVhLaI5FJ1Q6wpZ4K2DDOcdhNFcRxy2gknN7nfeaRKMynuzTShQYxHgkWMYGOl9tOg7rruoFL1at4caJX4BalCgeag8tUfSpLGVBjCsdY930tMkGFlGOF05vZTTRNMJnhEe5YKHFMdZPNrZ+jcKkMUSWVLGDRXf09kONZ6Goe2M8ZmrJe9XPzP66Umug4yJpLUUEEWi6KUIyNR/joaMkWJ4VNLMFHM3orIGCtMjA0oD8FffnmVtOs136v5d5fVxlkRRxlO4BQuwIcraMAtNKEFBB7gGV7hzZHOi/PufCxaS04xcwx/4Hz+AKOdjb8=</latexit><latexit sha1_base64="oa6ZEdPX1V1DU5jlk38WkQ5ylQ0=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy2m3btZjfsbsQS+h+8eFDEq//Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Vtd2d3b/+gcnjU1jJVhLaI5FJ1Q6wpZ4K2DDOcdhNFcRxy2gknN7nfeaRKMynuzTShQYxHgkWMYGOl9tOg7rruoFL1at4caJX4BalCgeag8tUfSpLGVBjCsdY930tMkGFlGOF05vZTTRNMJnhEe5YKHFMdZPNrZ+jcKkMUSWVLGDRXf09kONZ6Goe2M8ZmrJe9XPzP66Umug4yJpLUUEEWi6KUIyNR/joaMkWJ4VNLMFHM3orIGCtMjA0oD8FffnmVtOs136v5d5fVxlkRRxlO4BQuwIcraMAtNKEFBB7gGV7hzZHOi/PufCxaS04xcwx/4Hz+AKOdjb8=</latexit><latexit sha1_base64="oa6ZEdPX1V1DU5jlk38WkQ5ylQ0=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy2m3btZjfsbsQS+h+8eFDEq//Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Vtd2d3b/+gcnjU1jJVhLaI5FJ1Q6wpZ4K2DDOcdhNFcRxy2gknN7nfeaRKMynuzTShQYxHgkWMYGOl9tOg7rruoFL1at4caJX4BalCgeag8tUfSpLGVBjCsdY930tMkGFlGOF05vZTTRNMJnhEe5YKHFMdZPNrZ+jcKkMUSWVLGDRXf09kONZ6Goe2M8ZmrJe9XPzP66Umug4yJpLUUEEWi6KUIyNR/joaMkWJ4VNLMFHM3orIGCtMjA0oD8FffnmVtOs136v5d5fVxlkRRxlO4BQuwIcraMAtNKEFBB7gGV7hzZHOi/PufCxaS04xcwx/4Hz+AKOdjb8=</latexit><latexit sha1_base64="oa6ZEdPX1V1DU5jlk38WkQ5ylQ0=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy2m3btZjfsbsQS+h+8eFDEq//Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Vtd2d3b/+gcnjU1jJVhLaI5FJ1Q6wpZ4K2DDOcdhNFcRxy2gknN7nfeaRKMynuzTShQYxHgkWMYGOl9tOg7rruoFL1at4caJX4BalCgeag8tUfSpLGVBjCsdY930tMkGFlGOF05vZTTRNMJnhEe5YKHFMdZPNrZ+jcKkMUSWVLGDRXf09kONZ6Goe2M8ZmrJe9XPzP66Umug4yJpLUUEEWi6KUIyNR/joaMkWJ4VNLMFHM3orIGCtMjA0oD8FffnmVtOs136v5d5fVxlkRRxlO4BQuwIcraMAtNKEFBB7gGV7hzZHOi/PufCxaS04xcwx/4Hz+AKOdjb8=</latexit>

xn
<latexit sha1_base64="E66Pgo32n55ujB4nyzFzv981yUM=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LFbBU0mkoMeCF48V7Ae0oWy2m3btZjfsbsQS+h+8eFDEq//Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Vtd2d3b/+gcnjU1jJVhLaI5FJ1Q6wpZ4K2DDOcdhNFcRxy2gknN7nfeaRKMynuzTShQYxHgkWMYGOl9tNAuK47qFS9mjcHWiV+QapQoDmofPWHkqQxFYZwrHXP9xITZFgZRjiduf1U0wSTCR7RnqUCx1QH2fzaGTq3yhBFUtkSBs3V3xMZjrWexqHtjLEZ62UvF//zeqmJroOMiSQ1VJDFoijlyEiUv46GTFFi+NQSTBSztyIyxgoTYwPKQ/CXX14l7cua79X8u3q1cVbEUYYTOIUL8OEKGnALTWgBgQd4hld4c6Tz4rw7H4vWklPMHMMfOJ8//0GN+w==</latexit><latexit sha1_base64="E66Pgo32n55ujB4nyzFzv981yUM=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LFbBU0mkoMeCF48V7Ae0oWy2m3btZjfsbsQS+h+8eFDEq//Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Vtd2d3b/+gcnjU1jJVhLaI5FJ1Q6wpZ4K2DDOcdhNFcRxy2gknN7nfeaRKMynuzTShQYxHgkWMYGOl9tNAuK47qFS9mjcHWiV+QapQoDmofPWHkqQxFYZwrHXP9xITZFgZRjiduf1U0wSTCR7RnqUCx1QH2fzaGTq3yhBFUtkSBs3V3xMZjrWexqHtjLEZ62UvF//zeqmJroOMiSQ1VJDFoijlyEiUv46GTFFi+NQSTBSztyIyxgoTYwPKQ/CXX14l7cua79X8u3q1cVbEUYYTOIUL8OEKGnALTWgBgQd4hld4c6Tz4rw7H4vWklPMHMMfOJ8//0GN+w==</latexit><latexit sha1_base64="E66Pgo32n55ujB4nyzFzv981yUM=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LFbBU0mkoMeCF48V7Ae0oWy2m3btZjfsbsQS+h+8eFDEq//Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Vtd2d3b/+gcnjU1jJVhLaI5FJ1Q6wpZ4K2DDOcdhNFcRxy2gknN7nfeaRKMynuzTShQYxHgkWMYGOl9tNAuK47qFS9mjcHWiV+QapQoDmofPWHkqQxFYZwrHXP9xITZFgZRjiduf1U0wSTCR7RnqUCx1QH2fzaGTq3yhBFUtkSBs3V3xMZjrWexqHtjLEZ62UvF//zeqmJroOMiSQ1VJDFoijlyEiUv46GTFFi+NQSTBSztyIyxgoTYwPKQ/CXX14l7cua79X8u3q1cVbEUYYTOIUL8OEKGnALTWgBgQd4hld4c6Tz4rw7H4vWklPMHMMfOJ8//0GN+w==</latexit><latexit sha1_base64="E66Pgo32n55ujB4nyzFzv981yUM=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LFbBU0mkoMeCF48V7Ae0oWy2m3btZjfsbsQS+h+8eFDEq//Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Vtd2d3b/+gcnjU1jJVhLaI5FJ1Q6wpZ4K2DDOcdhNFcRxy2gknN7nfeaRKMynuzTShQYxHgkWMYGOl9tNAuK47qFS9mjcHWiV+QapQoDmofPWHkqQxFYZwrHXP9xITZFgZRjiduf1U0wSTCR7RnqUCx1QH2fzaGTq3yhBFUtkSBs3V3xMZjrWexqHtjLEZ62UvF//zeqmJroOMiSQ1VJDFoijlyEiUv46GTFFi+NQSTBSztyIyxgoTYwPKQ/CXX14l7cua79X8u3q1cVbEUYYTOIUL8OEKGnALTWgBgQd4hld4c6Tz4rw7H4vWklPMHMMfOJ8//0GN+w==</latexit>
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<latexit sha1_base64="GngsE/HIiG69nPd6qRX8mTqcFss="></latexit><latexit sha1_base64="GngsE/HIiG69nPd6qRX8mTqcFss="></latexit><latexit sha1_base64="GngsE/HIiG69nPd6qRX8mTqcFss="></latexit><latexit sha1_base64="GngsE/HIiG69nPd6qRX8mTqcFss="></latexit>

Start token, 
initialized at random.

z
<latexit sha1_base64="khG9Yim7aOcJOIfLVtz7aW4Bcs8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cW7Ae0oWy2k3btZhN2N0IN/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52Sc6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqx6btVrXFVqZ3kcRTiBU7gAD66hBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB4DuM4A==</latexit><latexit sha1_base64="khG9Yim7aOcJOIfLVtz7aW4Bcs8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cW7Ae0oWy2k3btZhN2N0IN/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52Sc6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqx6btVrXFVqZ3kcRTiBU7gAD66hBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB4DuM4A==</latexit><latexit sha1_base64="khG9Yim7aOcJOIfLVtz7aW4Bcs8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cW7Ae0oWy2k3btZhN2N0IN/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52Sc6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqx6btVrXFVqZ3kcRTiBU7gAD66hBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB4DuM4A==</latexit><latexit sha1_base64="khG9Yim7aOcJOIfLVtz7aW4Bcs8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cW7Ae0oWy2k3btZhN2N0IN/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52Sc6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqx6btVrXFVqZ3kcRTiBU7gAD66hBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB4DuM4A==</latexit>

henc
z

<latexit sha1_base64="ptN0UJJogeIfxjkMXHo1SG83vVg=">AAACAnicbVDLSsNAFJ34rPUVdSVuglVwVRIRdFlw47KCfUAbw2Q6aYdOJmHmRqwhuPFX3LhQxK1f4c6/cRIjaOuBgTPn3MvMOX7MmQLb/jTm5hcWl5YrK9XVtfWNTXNru62iRBLaIhGPZNfHinImaAsYcNqNJcWhz2nHH5/nfueGSsUicQWTmLohHgoWMIJBS565O7ruA70FGaZUkMz7udxlnlmz63YBa5Y4JamhEk3P/OgPIpKEVADhWKmeY8fgplgCI5xm1X6iaIzJGA9pT1OBQ6rctIiQWYdaGVhBJPURYBXq740Uh0pNQl9PhhhGatrLxf+8XgLBmZsyESeQByweChJuQWTlfVgDJikBPtEEE8n0Xy0ywhIT0K1VdQnOdORZ0j6uO3bduTypNQ7KOipoD+2jI+SgU9RAF6iJWoige/SIntGL8WA8Ga/G2/fonFHu7KA/MN6/AOm2mEw=</latexit><latexit sha1_base64="ptN0UJJogeIfxjkMXHo1SG83vVg=">AAACAnicbVDLSsNAFJ34rPUVdSVuglVwVRIRdFlw47KCfUAbw2Q6aYdOJmHmRqwhuPFX3LhQxK1f4c6/cRIjaOuBgTPn3MvMOX7MmQLb/jTm5hcWl5YrK9XVtfWNTXNru62iRBLaIhGPZNfHinImaAsYcNqNJcWhz2nHH5/nfueGSsUicQWTmLohHgoWMIJBS565O7ruA70FGaZUkMz7udxlnlmz63YBa5Y4JamhEk3P/OgPIpKEVADhWKmeY8fgplgCI5xm1X6iaIzJGA9pT1OBQ6rctIiQWYdaGVhBJPURYBXq740Uh0pNQl9PhhhGatrLxf+8XgLBmZsyESeQByweChJuQWTlfVgDJikBPtEEE8n0Xy0ywhIT0K1VdQnOdORZ0j6uO3bduTypNQ7KOipoD+2jI+SgU9RAF6iJWoige/SIntGL8WA8Ga/G2/fonFHu7KA/MN6/AOm2mEw=</latexit><latexit sha1_base64="ptN0UJJogeIfxjkMXHo1SG83vVg=">AAACAnicbVDLSsNAFJ34rPUVdSVuglVwVRIRdFlw47KCfUAbw2Q6aYdOJmHmRqwhuPFX3LhQxK1f4c6/cRIjaOuBgTPn3MvMOX7MmQLb/jTm5hcWl5YrK9XVtfWNTXNru62iRBLaIhGPZNfHinImaAsYcNqNJcWhz2nHH5/nfueGSsUicQWTmLohHgoWMIJBS565O7ruA70FGaZUkMz7udxlnlmz63YBa5Y4JamhEk3P/OgPIpKEVADhWKmeY8fgplgCI5xm1X6iaIzJGA9pT1OBQ6rctIiQWYdaGVhBJPURYBXq740Uh0pNQl9PhhhGatrLxf+8XgLBmZsyESeQByweChJuQWTlfVgDJikBPtEEE8n0Xy0ywhIT0K1VdQnOdORZ0j6uO3bduTypNQ7KOipoD+2jI+SgU9RAF6iJWoige/SIntGL8WA8Ga/G2/fonFHu7KA/MN6/AOm2mEw=</latexit><latexit sha1_base64="ptN0UJJogeIfxjkMXHo1SG83vVg=">AAACAnicbVDLSsNAFJ34rPUVdSVuglVwVRIRdFlw47KCfUAbw2Q6aYdOJmHmRqwhuPFX3LhQxK1f4c6/cRIjaOuBgTPn3MvMOX7MmQLb/jTm5hcWl5YrK9XVtfWNTXNru62iRBLaIhGPZNfHinImaAsYcNqNJcWhz2nHH5/nfueGSsUicQWTmLohHgoWMIJBS565O7ruA70FGaZUkMz7udxlnlmz63YBa5Y4JamhEk3P/OgPIpKEVADhWKmeY8fgplgCI5xm1X6iaIzJGA9pT1OBQ6rctIiQWYdaGVhBJPURYBXq740Uh0pNQl9PhhhGatrLxf+8XgLBmZsyESeQByweChJuQWTlfVgDJikBPtEEE8n0Xy0ywhIT0K1VdQnOdORZ0j6uO3bduTypNQ7KOipoD+2jI+SgU9RAF6iJWoige/SIntGL8WA8Ga/G2/fonFHu7KA/MN6/AOm2mEw=</latexit>
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The decoding is auto-regressive, one city 
at a time.
Suppose we have decoded the first t cities 
in the tour, and we want to predict the 
next city.
The decoding process has four steps :

Part 1 : Start with encoding of the it
city + positional encoding.
Part 2 : Encode tth city with the 
partial tour using self-attention.
Part 3 : Query the next city with the 
non-visited cities using multi-head 
attention.
Part 4 : Final query using a single-
head attention + index sampling.

2

4hq
start

3

5

<latexit sha1_base64="u5t9eUJuIhBDNBCXinG6DlY3TC4="></latexit><latexit sha1_base64="u5t9eUJuIhBDNBCXinG6DlY3TC4="></latexit><latexit sha1_base64="u5t9eUJuIhBDNBCXinG6DlY3TC4="></latexit><latexit sha1_base64="u5t9eUJuIhBDNBCXinG6DlY3TC4="></latexit>

2

4hq
1

3

5

<latexit sha1_base64="F7+7jNm3H1oURcKfYl+MlaqzeYw="></latexit><latexit sha1_base64="F7+7jNm3H1oURcKfYl+MlaqzeYw="></latexit><latexit sha1_base64="F7+7jNm3H1oURcKfYl+MlaqzeYw="></latexit><latexit sha1_base64="F7+7jNm3H1oURcKfYl+MlaqzeYw="></latexit>

2

4hq
t

3

5

<latexit sha1_base64="ZThHFXJDVV+Fi++a7qctiyD5CXA="></latexit><latexit sha1_base64="ZThHFXJDVV+Fi++a7qctiyD5CXA="></latexit><latexit sha1_base64="ZThHFXJDVV+Fi++a7qctiyD5CXA="></latexit><latexit sha1_base64="ZThHFXJDVV+Fi++a7qctiyD5CXA="></latexit>

2

4hq
2

3

5

<latexit sha1_base64="9dlSUi1J4p45YUBTWAli2+ESLJA="></latexit><latexit sha1_base64="9dlSUi1J4p45YUBTWAli2+ESLJA="></latexit><latexit sha1_base64="9dlSUi1J4p45YUBTWAli2+ESLJA="></latexit><latexit sha1_base64="9dlSUi1J4p45YUBTWAli2+ESLJA="></latexit>

2

4hdec
t

3

5

+PEt
<latexit sha1_base64="Qj33P/8Mb9vOieB3zu2gAK7tqQ4="></latexit><latexit sha1_base64="Qj33P/8Mb9vOieB3zu2gAK7tqQ4="></latexit><latexit sha1_base64="Qj33P/8Mb9vOieB3zu2gAK7tqQ4="></latexit><latexit sha1_base64="Qj33P/8Mb9vOieB3zu2gAK7tqQ4="></latexit>

2

4ĥt

3

5

<latexit sha1_base64="u7JQCJdojNDHK696acJXZ/gTD7s="></latexit><latexit sha1_base64="u7JQCJdojNDHK696acJXZ/gTD7s="></latexit><latexit sha1_base64="u7JQCJdojNDHK696acJXZ/gTD7s="></latexit><latexit sha1_base64="u7JQCJdojNDHK696acJXZ/gTD7s="></latexit>

2

4ĥstart

3

5

<latexit sha1_base64="yDFzHs+SrqdNoUdMu/KwzB4MyKo="></latexit><latexit sha1_base64="yDFzHs+SrqdNoUdMu/KwzB4MyKo="></latexit><latexit sha1_base64="yDFzHs+SrqdNoUdMu/KwzB4MyKo="></latexit><latexit sha1_base64="yDFzHs+SrqdNoUdMu/KwzB4MyKo="></latexit>

2

4ĥ1

3

5

<latexit sha1_base64="tYgSjhJO1YjpbiG6WJbMWwQutZk="></latexit><latexit sha1_base64="tYgSjhJO1YjpbiG6WJbMWwQutZk="></latexit><latexit sha1_base64="tYgSjhJO1YjpbiG6WJbMWwQutZk="></latexit><latexit sha1_base64="tYgSjhJO1YjpbiG6WJbMWwQutZk="></latexit>

2

4ĥ2

3

5

<latexit sha1_base64="0f0vNO3tNj2h+f6vuYmObilytdk="></latexit><latexit sha1_base64="0f0vNO3tNj2h+f6vuYmObilytdk="></latexit><latexit sha1_base64="0f0vNO3tNj2h+f6vuYmObilytdk="></latexit><latexit sha1_base64="0f0vNO3tNj2h+f6vuYmObilytdk="></latexit>

2

4hdec
1

3

5

+PE1
<latexit sha1_base64="bhfl4evIlSxp+TTikhRvuaQE26M="></latexit><latexit sha1_base64="bhfl4evIlSxp+TTikhRvuaQE26M="></latexit><latexit sha1_base64="bhfl4evIlSxp+TTikhRvuaQE26M="></latexit><latexit sha1_base64="bhfl4evIlSxp+TTikhRvuaQE26M="></latexit>

2

4hdec
2

3

5

+PE2
<latexit sha1_base64="l2GDy1t89HsCkYVKQgeQnyRRkTs="></latexit><latexit sha1_base64="l2GDy1t89HsCkYVKQgeQnyRRkTs="></latexit><latexit sha1_base64="l2GDy1t89HsCkYVKQgeQnyRRkTs="></latexit><latexit sha1_base64="l2GDy1t89HsCkYVKQgeQnyRRkTs="></latexit>

2

4hdec
start

3

5

+PE0
<latexit sha1_base64="99+ZtYgamOwe94E6PFv3qe0DZ6c="></latexit><latexit sha1_base64="99+ZtYgamOwe94E6PFv3qe0DZ6c="></latexit><latexit sha1_base64="99+ZtYgamOwe94E6PFv3qe0DZ6c="></latexit><latexit sha1_base64="99+ZtYgamOwe94E6PFv3qe0DZ6c="></latexit>

Self-Attention Layer applied to (hsdec, h1
dec,h2

dec,…,ht
dec)

Attention Layer between node t and Encoded Nodes

Final Attention Layer between ht and Encoded Nodes

2

4pdecstart

3

5

<latexit sha1_base64="V3bKQ0RHcKPKbGpD4/qVFcGaOM8="></latexit><latexit sha1_base64="V3bKQ0RHcKPKbGpD4/qVFcGaOM8="></latexit><latexit sha1_base64="V3bKQ0RHcKPKbGpD4/qVFcGaOM8="></latexit><latexit sha1_base64="V3bKQ0RHcKPKbGpD4/qVFcGaOM8="></latexit>

i1
<latexit sha1_base64="JE3vjixXl2QujfAemGy87IKQdpw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ64ANvUK25DXcBsk68gtSgQGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz1JJY9RBvjh1Ri6sMiRRomxJQxbq74mcxlpP49B2xtSM9ao3F//zepmJboKcyzQzKNlyUZQJYhIy/5sMuUJmxNQSyhS3txI2pooyY9Op2BC81ZfXSfuy4bkN7/6q1qwXcZThDM6hDh5cQxPuoAU+MBjBM7zCmyOcF+fd+Vi2lpxi5hT+wPn8Aez1jXc=</latexit><latexit sha1_base64="JE3vjixXl2QujfAemGy87IKQdpw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ64ANvUK25DXcBsk68gtSgQGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz1JJY9RBvjh1Ri6sMiRRomxJQxbq74mcxlpP49B2xtSM9ao3F//zepmJboKcyzQzKNlyUZQJYhIy/5sMuUJmxNQSyhS3txI2pooyY9Op2BC81ZfXSfuy4bkN7/6q1qwXcZThDM6hDh5cQxPuoAU+MBjBM7zCmyOcF+fd+Vi2lpxi5hT+wPn8Aez1jXc=</latexit><latexit sha1_base64="JE3vjixXl2QujfAemGy87IKQdpw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ64ANvUK25DXcBsk68gtSgQGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz1JJY9RBvjh1Ri6sMiRRomxJQxbq74mcxlpP49B2xtSM9ao3F//zepmJboKcyzQzKNlyUZQJYhIy/5sMuUJmxNQSyhS3txI2pooyY9Op2BC81ZfXSfuy4bkN7/6q1qwXcZThDM6hDh5cQxPuoAU+MBjBM7zCmyOcF+fd+Vi2lpxi5hT+wPn8Aez1jXc=</latexit><latexit sha1_base64="JE3vjixXl2QujfAemGy87IKQdpw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ64ANvUK25DXcBsk68gtSgQGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz1JJY9RBvjh1Ri6sMiRRomxJQxbq74mcxlpP49B2xtSM9ao3F//zepmJboKcyzQzKNlyUZQJYhIy/5sMuUJmxNQSyhS3txI2pooyY9Op2BC81ZfXSfuy4bkN7/6q1qwXcZThDM6hDh5cQxPuoAU+MBjBM7zCmyOcF+fd+Vi2lpxi5hT+wPn8Aez1jXc=</latexit>

2

4pdec1

3

5

<latexit sha1_base64="ov9icestKfidbiR21JNKvHaw1dE="></latexit><latexit sha1_base64="ov9icestKfidbiR21JNKvHaw1dE="></latexit><latexit sha1_base64="ov9icestKfidbiR21JNKvHaw1dE="></latexit><latexit sha1_base64="ov9icestKfidbiR21JNKvHaw1dE="></latexit>

2

4pdec2

3

5

<latexit sha1_base64="8cjQWy4QK4poqxZCd1zej0CIK2E="></latexit><latexit sha1_base64="8cjQWy4QK4poqxZCd1zej0CIK2E="></latexit><latexit sha1_base64="8cjQWy4QK4poqxZCd1zej0CIK2E="></latexit><latexit sha1_base64="8cjQWy4QK4poqxZCd1zej0CIK2E="></latexit>

i2
<latexit sha1_base64="ugEdQYy+aSmsy5vi41rLMf0xJEI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5IUoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSAx/Wh+WKW3OXIJvEy0kFcrSG5a/BKGZphNIwQbXue25i/Iwqw5nAeWmQakwom9Ix9i2VNELtZ8tT5+TKKiMSxsqWNGSp/p7IaKT1LApsZ0TNRK97C/E/r5+a8MbPuExSg5KtFoWpICYmi7/JiCtkRswsoUxxeythE6ooMzadkg3BW395k3TqNc+teffXlWY1j6MIF3AJVfCgAU24gxa0gcEYnuEV3hzhvDjvzseqteDkM+fwB87nD+55jXg=</latexit><latexit sha1_base64="ugEdQYy+aSmsy5vi41rLMf0xJEI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5IUoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSAx/Wh+WKW3OXIJvEy0kFcrSG5a/BKGZphNIwQbXue25i/Iwqw5nAeWmQakwom9Ix9i2VNELtZ8tT5+TKKiMSxsqWNGSp/p7IaKT1LApsZ0TNRK97C/E/r5+a8MbPuExSg5KtFoWpICYmi7/JiCtkRswsoUxxeythE6ooMzadkg3BW395k3TqNc+teffXlWY1j6MIF3AJVfCgAU24gxa0gcEYnuEV3hzhvDjvzseqteDkM+fwB87nD+55jXg=</latexit><latexit sha1_base64="ugEdQYy+aSmsy5vi41rLMf0xJEI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5IUoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSAx/Wh+WKW3OXIJvEy0kFcrSG5a/BKGZphNIwQbXue25i/Iwqw5nAeWmQakwom9Ix9i2VNELtZ8tT5+TKKiMSxsqWNGSp/p7IaKT1LApsZ0TNRK97C/E/r5+a8MbPuExSg5KtFoWpICYmi7/JiCtkRswsoUxxeythE6ooMzadkg3BW395k3TqNc+teffXlWY1j6MIF3AJVfCgAU24gxa0gcEYnuEV3hzhvDjvzseqteDkM+fwB87nD+55jXg=</latexit><latexit sha1_base64="ugEdQYy+aSmsy5vi41rLMf0xJEI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5IUoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSAx/Wh+WKW3OXIJvEy0kFcrSG5a/BKGZphNIwQbXue25i/Iwqw5nAeWmQakwom9Ix9i2VNELtZ8tT5+TKKiMSxsqWNGSp/p7IaKT1LApsZ0TNRK97C/E/r5+a8MbPuExSg5KtFoWpICYmi7/JiCtkRswsoUxxeythE6ooMzadkg3BW395k3TqNc+teffXlWY1j6MIF3AJVfCgAU24gxa0gcEYnuEV3hzhvDjvzseqteDkM+fwB87nD+55jXg=</latexit>

i3
<latexit sha1_base64="NrzW0kkEAHFmMa/UoP9u3LfSSRs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5JoQY8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD2JwNShX3Jq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uwxs/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbQva55b8+7rlUY1j6MIZ3AOVfDgGhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH+/9jXk=</latexit><latexit sha1_base64="NrzW0kkEAHFmMa/UoP9u3LfSSRs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5JoQY8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD2JwNShX3Jq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uwxs/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbQva55b8+7rlUY1j6MIZ3AOVfDgGhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH+/9jXk=</latexit><latexit sha1_base64="NrzW0kkEAHFmMa/UoP9u3LfSSRs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5JoQY8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD2JwNShX3Jq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uwxs/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbQva55b8+7rlUY1j6MIZ3AOVfDgGhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH+/9jXk=</latexit><latexit sha1_base64="NrzW0kkEAHFmMa/UoP9u3LfSSRs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5JoQY8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD2JwNShX3Jq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uwxs/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbQva55b8+7rlUY1j6MIZ3AOVfDgGhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH+/9jXk=</latexit>

…

…

…

…

Decoder

Index
Sampling

Decoding is auto-
regressive, one node 

at a time.

× Ldec

H
enc

<latexit sha1_base64="PHP/FbKpr2TMJXoer1wCctQyKHI=">AAAB+HicbVBNS8NAEN34WetHox69LBahp5KIoMeClx4r2A9oa9lsN+3S3U3YnYg19Jd48aCIV3+KN/+Nm5iDtj4YeLw3w8y8IBbcgOd9OWvrG5tb26Wd8u7e/kHFPTzqmCjRlLVpJCLdC4hhgivWBg6C9WLNiAwE6waz68zv3jNteKRuYR6zoSQTxUNOCVhp5FaadwNgD6BlyhRdlEdu1at7OfAq8QtSRQVaI/dzMI5oIpkCKogxfd+LYZgSDZwKtigPEsNiQmdkwvqWKiKZGab54Qt8ZpUxDiNtSwHO1d8TKZHGzGVgOyWBqVn2MvE/r59AeDVMuYoTyN7KF4WJwBDhLAU85ppREHNLCNXc3orplGhCwWaVheAvv7xKOud136v7NxfVRq2Io4RO0CmqIR9dogZqohZqI4oS9IRe0Kvz6Dw7b877T+uaU8wcoz9wPr4BtIeTBQ==</latexit><latexit sha1_base64="PHP/FbKpr2TMJXoer1wCctQyKHI=">AAAB+HicbVBNS8NAEN34WetHox69LBahp5KIoMeClx4r2A9oa9lsN+3S3U3YnYg19Jd48aCIV3+KN/+Nm5iDtj4YeLw3w8y8IBbcgOd9OWvrG5tb26Wd8u7e/kHFPTzqmCjRlLVpJCLdC4hhgivWBg6C9WLNiAwE6waz68zv3jNteKRuYR6zoSQTxUNOCVhp5FaadwNgD6BlyhRdlEdu1at7OfAq8QtSRQVaI/dzMI5oIpkCKogxfd+LYZgSDZwKtigPEsNiQmdkwvqWKiKZGab54Qt8ZpUxDiNtSwHO1d8TKZHGzGVgOyWBqVn2MvE/r59AeDVMuYoTyN7KF4WJwBDhLAU85ppREHNLCNXc3orplGhCwWaVheAvv7xKOud136v7NxfVRq2Io4RO0CmqIR9dogZqohZqI4oS9IRe0Kvz6Dw7b877T+uaU8wcoz9wPr4BtIeTBQ==</latexit><latexit sha1_base64="PHP/FbKpr2TMJXoer1wCctQyKHI=">AAAB+HicbVBNS8NAEN34WetHox69LBahp5KIoMeClx4r2A9oa9lsN+3S3U3YnYg19Jd48aCIV3+KN/+Nm5iDtj4YeLw3w8y8IBbcgOd9OWvrG5tb26Wd8u7e/kHFPTzqmCjRlLVpJCLdC4hhgivWBg6C9WLNiAwE6waz68zv3jNteKRuYR6zoSQTxUNOCVhp5FaadwNgD6BlyhRdlEdu1at7OfAq8QtSRQVaI/dzMI5oIpkCKogxfd+LYZgSDZwKtigPEsNiQmdkwvqWKiKZGab54Qt8ZpUxDiNtSwHO1d8TKZHGzGVgOyWBqVn2MvE/r59AeDVMuYoTyN7KF4WJwBDhLAU85ppREHNLCNXc3orplGhCwWaVheAvv7xKOud136v7NxfVRq2Io4RO0CmqIR9dogZqohZqI4oS9IRe0Kvz6Dw7b877T+uaU8wcoz9wPr4BtIeTBQ==</latexit><latexit sha1_base64="PHP/FbKpr2TMJXoer1wCctQyKHI=">AAAB+HicbVBNS8NAEN34WetHox69LBahp5KIoMeClx4r2A9oa9lsN+3S3U3YnYg19Jd48aCIV3+KN/+Nm5iDtj4YeLw3w8y8IBbcgOd9OWvrG5tb26Wd8u7e/kHFPTzqmCjRlLVpJCLdC4hhgivWBg6C9WLNiAwE6waz68zv3jNteKRuYR6zoSQTxUNOCVhp5FaadwNgD6BlyhRdlEdu1at7OfAq8QtSRQVaI/dzMI5oIpkCKogxfd+LYZgSDZwKtigPEsNiQmdkwvqWKiKZGab54Qt8ZpUxDiNtSwHO1d8TKZHGzGVgOyWBqVn2MvE/r59AeDVMuYoTyN7KF4WJwBDhLAU85ppREHNLCNXc3orplGhCwWaVheAvv7xKOud136v7NxfVRq2Io4RO0CmqIR9dogZqohZqI4oS9IRe0Kvz6Dw7b877T+uaU8wcoz9wPr4BtIeTBQ==</latexit>

2

4pdect

3

5

<latexit sha1_base64="Xg28GT9fpRINVckxv24ArZbhTAE="></latexit><latexit sha1_base64="Xg28GT9fpRINVckxv24ArZbhTAE="></latexit><latexit sha1_base64="Xg28GT9fpRINVckxv24ArZbhTAE="></latexit><latexit sha1_base64="Xg28GT9fpRINVckxv24ArZbhTAE="></latexit>

H
enc

<latexit sha1_base64="PHP/FbKpr2TMJXoer1wCctQyKHI=">AAAB+HicbVBNS8NAEN34WetHox69LBahp5KIoMeClx4r2A9oa9lsN+3S3U3YnYg19Jd48aCIV3+KN/+Nm5iDtj4YeLw3w8y8IBbcgOd9OWvrG5tb26Wd8u7e/kHFPTzqmCjRlLVpJCLdC4hhgivWBg6C9WLNiAwE6waz68zv3jNteKRuYR6zoSQTxUNOCVhp5FaadwNgD6BlyhRdlEdu1at7OfAq8QtSRQVaI/dzMI5oIpkCKogxfd+LYZgSDZwKtigPEsNiQmdkwvqWKiKZGab54Qt8ZpUxDiNtSwHO1d8TKZHGzGVgOyWBqVn2MvE/r59AeDVMuYoTyN7KF4WJwBDhLAU85ppREHNLCNXc3orplGhCwWaVheAvv7xKOud136v7NxfVRq2Io4RO0CmqIR9dogZqohZqI4oS9IRe0Kvz6Dw7b877T+uaU8wcoz9wPr4BtIeTBQ==</latexit><latexit sha1_base64="PHP/FbKpr2TMJXoer1wCctQyKHI=">AAAB+HicbVBNS8NAEN34WetHox69LBahp5KIoMeClx4r2A9oa9lsN+3S3U3YnYg19Jd48aCIV3+KN/+Nm5iDtj4YeLw3w8y8IBbcgOd9OWvrG5tb26Wd8u7e/kHFPTzqmCjRlLVpJCLdC4hhgivWBg6C9WLNiAwE6waz68zv3jNteKRuYR6zoSQTxUNOCVhp5FaadwNgD6BlyhRdlEdu1at7OfAq8QtSRQVaI/dzMI5oIpkCKogxfd+LYZgSDZwKtigPEsNiQmdkwvqWKiKZGab54Qt8ZpUxDiNtSwHO1d8TKZHGzGVgOyWBqVn2MvE/r59AeDVMuYoTyN7KF4WJwBDhLAU85ppREHNLCNXc3orplGhCwWaVheAvv7xKOud136v7NxfVRq2Io4RO0CmqIR9dogZqohZqI4oS9IRe0Kvz6Dw7b877T+uaU8wcoz9wPr4BtIeTBQ==</latexit><latexit sha1_base64="PHP/FbKpr2TMJXoer1wCctQyKHI=">AAAB+HicbVBNS8NAEN34WetHox69LBahp5KIoMeClx4r2A9oa9lsN+3S3U3YnYg19Jd48aCIV3+KN/+Nm5iDtj4YeLw3w8y8IBbcgOd9OWvrG5tb26Wd8u7e/kHFPTzqmCjRlLVpJCLdC4hhgivWBg6C9WLNiAwE6waz68zv3jNteKRuYR6zoSQTxUNOCVhp5FaadwNgD6BlyhRdlEdu1at7OfAq8QtSRQVaI/dzMI5oIpkCKogxfd+LYZgSDZwKtigPEsNiQmdkwvqWKiKZGab54Qt8ZpUxDiNtSwHO1d8TKZHGzGVgOyWBqVn2MvE/r59AeDVMuYoTyN7KF4WJwBDhLAU85ppREHNLCNXc3orplGhCwWaVheAvv7xKOud136v7NxfVRq2Io4RO0CmqIR9dogZqohZqI4oS9IRe0Kvz6Dw7b877T+uaU8wcoz9wPr4BtIeTBQ==</latexit><latexit sha1_base64="PHP/FbKpr2TMJXoer1wCctQyKHI=">AAAB+HicbVBNS8NAEN34WetHox69LBahp5KIoMeClx4r2A9oa9lsN+3S3U3YnYg19Jd48aCIV3+KN/+Nm5iDtj4YeLw3w8y8IBbcgOd9OWvrG5tb26Wd8u7e/kHFPTzqmCjRlLVpJCLdC4hhgivWBg6C9WLNiAwE6waz68zv3jNteKRuYR6zoSQTxUNOCVhp5FaadwNgD6BlyhRdlEdu1at7OfAq8QtSRQVaI/dzMI5oIpkCKogxfd+LYZgSDZwKtigPEsNiQmdkwvqWKiKZGab54Qt8ZpUxDiNtSwHO1d8TKZHGzGVgOyWBqVn2MvE/r59AeDVMuYoTyN7KF4WJwBDhLAU85ppREHNLCNXc3orplGhCwWaVheAvv7xKOud136v7NxfVRq2Io4RO0CmqIR9dogZqohZqI4oS9IRe0Kvz6Dw7b877T+uaU8wcoz9wPr4BtIeTBQ==</latexit>

it+1
<latexit sha1_base64="j5Mmy6DjHDzP7hvaUDwedQrX67U=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBahIJREBD0WvHisYD+gDWWz3bRLN5uwOxFKyI/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkQKg6777ZQ2Nre2d8q7lb39g8Oj6vFJx8SpZrzNYhnrXkANl0LxNgqUvJdoTqNA8m4wvZv73SeujYjVI84S7kd0rEQoGEUrdcUww0svH1ZrbsNdgKwTryA1KNAaVr8Go5ilEVfIJDWm77kJ+hnVKJjkeWWQGp5QNqVj3rdU0YgbP1ucm5MLq4xIGGtbCslC/T2R0ciYWRTYzojixKx6c/E/r59ieOtnQiUpcsWWi8JUEozJ/HcyEpozlDNLKNPC3krYhGrK0CZUsSF4qy+vk85Vw3Mb3sN1rVkv4ijDGZxDHTy4gSbcQwvawGAKz/AKb07ivDjvzseyteQUM6fwB87nD/CZjzY=</latexit><latexit sha1_base64="j5Mmy6DjHDzP7hvaUDwedQrX67U=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBahIJREBD0WvHisYD+gDWWz3bRLN5uwOxFKyI/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkQKg6777ZQ2Nre2d8q7lb39g8Oj6vFJx8SpZrzNYhnrXkANl0LxNgqUvJdoTqNA8m4wvZv73SeujYjVI84S7kd0rEQoGEUrdcUww0svH1ZrbsNdgKwTryA1KNAaVr8Go5ilEVfIJDWm77kJ+hnVKJjkeWWQGp5QNqVj3rdU0YgbP1ucm5MLq4xIGGtbCslC/T2R0ciYWRTYzojixKx6c/E/r59ieOtnQiUpcsWWi8JUEozJ/HcyEpozlDNLKNPC3krYhGrK0CZUsSF4qy+vk85Vw3Mb3sN1rVkv4ijDGZxDHTy4gSbcQwvawGAKz/AKb07ivDjvzseyteQUM6fwB87nD/CZjzY=</latexit><latexit sha1_base64="j5Mmy6DjHDzP7hvaUDwedQrX67U=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBahIJREBD0WvHisYD+gDWWz3bRLN5uwOxFKyI/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkQKg6777ZQ2Nre2d8q7lb39g8Oj6vFJx8SpZrzNYhnrXkANl0LxNgqUvJdoTqNA8m4wvZv73SeujYjVI84S7kd0rEQoGEUrdcUww0svH1ZrbsNdgKwTryA1KNAaVr8Go5ilEVfIJDWm77kJ+hnVKJjkeWWQGp5QNqVj3rdU0YgbP1ucm5MLq4xIGGtbCslC/T2R0ciYWRTYzojixKx6c/E/r59ieOtnQiUpcsWWi8JUEozJ/HcyEpozlDNLKNPC3krYhGrK0CZUsSF4qy+vk85Vw3Mb3sN1rVkv4ijDGZxDHTy4gSbcQwvawGAKz/AKb07ivDjvzseyteQUM6fwB87nD/CZjzY=</latexit><latexit sha1_base64="j5Mmy6DjHDzP7hvaUDwedQrX67U=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBahIJREBD0WvHisYD+gDWWz3bRLN5uwOxFKyI/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkQKg6777ZQ2Nre2d8q7lb39g8Oj6vFJx8SpZrzNYhnrXkANl0LxNgqUvJdoTqNA8m4wvZv73SeujYjVI84S7kd0rEQoGEUrdcUww0svH1ZrbsNdgKwTryA1KNAaVr8Go5ilEVfIJDWm77kJ+hnVKJjkeWWQGp5QNqVj3rdU0YgbP1ucm5MLq4xIGGtbCslC/T2R0ciYWRTYzojixKx6c/E/r59ieOtnQiUpcsWWi8JUEozJ/HcyEpozlDNLKNPC3krYhGrK0CZUsSF4qy+vk85Vw3Mb3sN1rVkv4ijDGZxDHTy4gSbcQwvawGAKz/AKb07ivDjvzseyteQUM6fwB87nD/CZjzY=</latexit>

Mask of Visited 
Nodes dMt+1

<latexit sha1_base64="acy/puctVQMKCaOflU7M35FYwpA=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSIUhJKIoMuCGzdCBfuANoTJdNIOnUzCzEQsIb/ixoUibv0Rd/6NkzYLbT0wcDjnXu6ZEyScKe0439ba+sbm1nZlp7q7t39waB/VuipOJaEdEvNY9gOsKGeCdjTTnPYTSXEUcNoLpjeF33ukUrFYPOhZQr0IjwULGcHaSL5dG0ZYTwjm2V3uZ/rczau+XXeazhxolbglqUOJtm9/DUcxSSMqNOFYqYHrJNrLsNSMcJpXh6miCSZTPKYDQwWOqPKyefYcnRllhMJYmic0mqu/NzIcKTWLAjNZJFXLXiH+5w1SHV57GRNJqqkgi0NhypGOUVEEGjFJieYzQzCRzGRFZIIlJtrUVZTgLn95lXQvmq7TdO8v661GWUcFTuAUGuDCFbTgFtrQAQJP8Ayv8Gbl1ov1bn0sRtescucY/sD6/AFveZPx</latexit><latexit sha1_base64="acy/puctVQMKCaOflU7M35FYwpA=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSIUhJKIoMuCGzdCBfuANoTJdNIOnUzCzEQsIb/ixoUibv0Rd/6NkzYLbT0wcDjnXu6ZEyScKe0439ba+sbm1nZlp7q7t39waB/VuipOJaEdEvNY9gOsKGeCdjTTnPYTSXEUcNoLpjeF33ukUrFYPOhZQr0IjwULGcHaSL5dG0ZYTwjm2V3uZ/rczau+XXeazhxolbglqUOJtm9/DUcxSSMqNOFYqYHrJNrLsNSMcJpXh6miCSZTPKYDQwWOqPKyefYcnRllhMJYmic0mqu/NzIcKTWLAjNZJFXLXiH+5w1SHV57GRNJqqkgi0NhypGOUVEEGjFJieYzQzCRzGRFZIIlJtrUVZTgLn95lXQvmq7TdO8v661GWUcFTuAUGuDCFbTgFtrQAQJP8Ayv8Gbl1ov1bn0sRtescucY/sD6/AFveZPx</latexit><latexit sha1_base64="acy/puctVQMKCaOflU7M35FYwpA=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSIUhJKIoMuCGzdCBfuANoTJdNIOnUzCzEQsIb/ixoUibv0Rd/6NkzYLbT0wcDjnXu6ZEyScKe0439ba+sbm1nZlp7q7t39waB/VuipOJaEdEvNY9gOsKGeCdjTTnPYTSXEUcNoLpjeF33ukUrFYPOhZQr0IjwULGcHaSL5dG0ZYTwjm2V3uZ/rczau+XXeazhxolbglqUOJtm9/DUcxSSMqNOFYqYHrJNrLsNSMcJpXh6miCSZTPKYDQwWOqPKyefYcnRllhMJYmic0mqu/NzIcKTWLAjNZJFXLXiH+5w1SHV57GRNJqqkgi0NhypGOUVEEGjFJieYzQzCRzGRFZIIlJtrUVZTgLn95lXQvmq7TdO8v661GWUcFTuAUGuDCFbTgFtrQAQJP8Ayv8Gbl1ov1bn0sRtescucY/sD6/AFveZPx</latexit><latexit sha1_base64="acy/puctVQMKCaOflU7M35FYwpA=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSIUhJKIoMuCGzdCBfuANoTJdNIOnUzCzEQsIb/ixoUibv0Rd/6NkzYLbT0wcDjnXu6ZEyScKe0439ba+sbm1nZlp7q7t39waB/VuipOJaEdEvNY9gOsKGeCdjTTnPYTSXEUcNoLpjeF33ukUrFYPOhZQr0IjwULGcHaSL5dG0ZYTwjm2V3uZ/rczau+XXeazhxolbglqUOJtm9/DUcxSSMqNOFYqYHrJNrLsNSMcJpXh6miCSZTPKYDQwWOqPKyefYcnRllhMJYmic0mqu/NzIcKTWLAjNZJFXLXiH+5w1SHV57GRNJqqkgi0NhypGOUVEEGjFJieYzQzCRzGRFZIIlJtrUVZTgLn95lXQvmq7TdO8v661GWUcFTuAUGuDCFbTgFtrQAQJP8Ayv8Gbl1ov1bn0sRtescucY/sD6/AFveZPx</latexit>
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henc
1

<latexit sha1_base64="jQ2xPtXG1j7G9H1qK+C7/Xfy8MI=">AAAB/nicbVBNS8NAEN3Urxq/ouLJS7AKnkoigh4LXjxWsB/QxrDZbtqlu5uwOxFLCPhXvHhQxKu/w5v/xiTmoK0PBh7vzTAzL4g50+A4X0ZtaXllda2+bm5sbm3vWLt7XR0litAOiXik+gHWlDNJO8CA036sKBYBp71gelX4vXuqNIvkLcxi6gk8lixkBEMu+dbB5G4I9AGUSKkkmZ+6mWmavtVwmk4Je5G4FWmgCm3f+hyOIpIIKoFwrPXAdWLwUqyAEU4zc5hoGmMyxWM6yKnEgmovLc/P7JNcGdlhpPKSYJfq74kUC61nIsg7BYaJnvcK8T9vkEB46aVMxgkUz5WLwoTbENlFFvaIKUqAz3KCiWL5rTaZYIUJ5IkVIbjzLy+S7lnTdZruzXmjdVzFUUeH6AidIhddoBa6Rm3UQQSl6Am9oFfj0Xg23oz3n9aaUc3soz8wPr4BX8mU+Q==</latexit><latexit sha1_base64="jQ2xPtXG1j7G9H1qK+C7/Xfy8MI=">AAAB/nicbVBNS8NAEN3Urxq/ouLJS7AKnkoigh4LXjxWsB/QxrDZbtqlu5uwOxFLCPhXvHhQxKu/w5v/xiTmoK0PBh7vzTAzL4g50+A4X0ZtaXllda2+bm5sbm3vWLt7XR0litAOiXik+gHWlDNJO8CA036sKBYBp71gelX4vXuqNIvkLcxi6gk8lixkBEMu+dbB5G4I9AGUSKkkmZ+6mWmavtVwmk4Je5G4FWmgCm3f+hyOIpIIKoFwrPXAdWLwUqyAEU4zc5hoGmMyxWM6yKnEgmovLc/P7JNcGdlhpPKSYJfq74kUC61nIsg7BYaJnvcK8T9vkEB46aVMxgkUz5WLwoTbENlFFvaIKUqAz3KCiWL5rTaZYIUJ5IkVIbjzLy+S7lnTdZruzXmjdVzFUUeH6AidIhddoBa6Rm3UQQSl6Am9oFfj0Xg23oz3n9aaUc3soz8wPr4BX8mU+Q==</latexit><latexit sha1_base64="jQ2xPtXG1j7G9H1qK+C7/Xfy8MI=">AAAB/nicbVBNS8NAEN3Urxq/ouLJS7AKnkoigh4LXjxWsB/QxrDZbtqlu5uwOxFLCPhXvHhQxKu/w5v/xiTmoK0PBh7vzTAzL4g50+A4X0ZtaXllda2+bm5sbm3vWLt7XR0litAOiXik+gHWlDNJO8CA036sKBYBp71gelX4vXuqNIvkLcxi6gk8lixkBEMu+dbB5G4I9AGUSKkkmZ+6mWmavtVwmk4Je5G4FWmgCm3f+hyOIpIIKoFwrPXAdWLwUqyAEU4zc5hoGmMyxWM6yKnEgmovLc/P7JNcGdlhpPKSYJfq74kUC61nIsg7BYaJnvcK8T9vkEB46aVMxgkUz5WLwoTbENlFFvaIKUqAz3KCiWL5rTaZYIUJ5IkVIbjzLy+S7lnTdZruzXmjdVzFUUeH6AidIhddoBa6Rm3UQQSl6Am9oFfj0Xg23oz3n9aaUc3soz8wPr4BX8mU+Q==</latexit><latexit sha1_base64="jQ2xPtXG1j7G9H1qK+C7/Xfy8MI=">AAAB/nicbVBNS8NAEN3Urxq/ouLJS7AKnkoigh4LXjxWsB/QxrDZbtqlu5uwOxFLCPhXvHhQxKu/w5v/xiTmoK0PBh7vzTAzL4g50+A4X0ZtaXllda2+bm5sbm3vWLt7XR0litAOiXik+gHWlDNJO8CA036sKBYBp71gelX4vXuqNIvkLcxi6gk8lixkBEMu+dbB5G4I9AGUSKkkmZ+6mWmavtVwmk4Je5G4FWmgCm3f+hyOIpIIKoFwrPXAdWLwUqyAEU4zc5hoGmMyxWM6yKnEgmovLc/P7JNcGdlhpPKSYJfq74kUC61nIsg7BYaJnvcK8T9vkEB46aVMxgkUz5WLwoTbENlFFvaIKUqAz3KCiWL5rTaZYIUJ5IkVIbjzLy+S7lnTdZruzXmjdVzFUUeH6AidIhddoBa6Rm3UQQSl6Am9oFfj0Xg23oz3n9aaUc3soz8wPr4BX8mU+Q==</latexit>

henc
2

<latexit sha1_base64="dGX45dj1cH59/pvztbPWHlwZ4cU=">AAAB/nicbVBNS8NAEN34WeNXVDx5CVbBU0mKoMeCF48V7Ae0MWy2m3bpZhN2J2IJAf+KFw+KePV3ePPfuIk5aOuDgcd7M8zMCxLOFDjOl7G0vLK6tl7bMDe3tnd2rb39ropTSWiHxDyW/QArypmgHWDAaT+RFEcBp71gelX4vXsqFYvFLcwS6kV4LFjICAYt+dbh5G4I9AFklFFBcj9r5qZp+lbdaTgl7EXiVqSOKrR963M4ikkaUQGEY6UGrpOAl2EJjHCam8NU0QSTKR7TgaYCR1R5WXl+bp9qZWSHsdQlwC7V3xMZjpSaRYHujDBM1LxXiP95gxTCSy9jIkmheK5cFKbchtgusrBHTFICfKYJJpLpW20ywRIT0IkVIbjzLy+SbrPhOg335rzeOqniqKEjdIzOkIsuUAtdozbqIIIy9IRe0KvxaDwbb8b7T+uSUc0coD8wPr4BYVGU+g==</latexit><latexit sha1_base64="dGX45dj1cH59/pvztbPWHlwZ4cU=">AAAB/nicbVBNS8NAEN34WeNXVDx5CVbBU0mKoMeCF48V7Ae0MWy2m3bpZhN2J2IJAf+KFw+KePV3ePPfuIk5aOuDgcd7M8zMCxLOFDjOl7G0vLK6tl7bMDe3tnd2rb39ropTSWiHxDyW/QArypmgHWDAaT+RFEcBp71gelX4vXsqFYvFLcwS6kV4LFjICAYt+dbh5G4I9AFklFFBcj9r5qZp+lbdaTgl7EXiVqSOKrR963M4ikkaUQGEY6UGrpOAl2EJjHCam8NU0QSTKR7TgaYCR1R5WXl+bp9qZWSHsdQlwC7V3xMZjpSaRYHujDBM1LxXiP95gxTCSy9jIkmheK5cFKbchtgusrBHTFICfKYJJpLpW20ywRIT0IkVIbjzLy+SbrPhOg335rzeOqniqKEjdIzOkIsuUAtdozbqIIIy9IRe0KvxaDwbb8b7T+uSUc0coD8wPr4BYVGU+g==</latexit><latexit sha1_base64="dGX45dj1cH59/pvztbPWHlwZ4cU=">AAAB/nicbVBNS8NAEN34WeNXVDx5CVbBU0mKoMeCF48V7Ae0MWy2m3bpZhN2J2IJAf+KFw+KePV3ePPfuIk5aOuDgcd7M8zMCxLOFDjOl7G0vLK6tl7bMDe3tnd2rb39ropTSWiHxDyW/QArypmgHWDAaT+RFEcBp71gelX4vXsqFYvFLcwS6kV4LFjICAYt+dbh5G4I9AFklFFBcj9r5qZp+lbdaTgl7EXiVqSOKrR963M4ikkaUQGEY6UGrpOAl2EJjHCam8NU0QSTKR7TgaYCR1R5WXl+bp9qZWSHsdQlwC7V3xMZjpSaRYHujDBM1LxXiP95gxTCSy9jIkmheK5cFKbchtgusrBHTFICfKYJJpLpW20ywRIT0IkVIbjzLy+SbrPhOg335rzeOqniqKEjdIzOkIsuUAtdozbqIIIy9IRe0KvxaDwbb8b7T+uSUc0coD8wPr4BYVGU+g==</latexit><latexit sha1_base64="dGX45dj1cH59/pvztbPWHlwZ4cU=">AAAB/nicbVBNS8NAEN34WeNXVDx5CVbBU0mKoMeCF48V7Ae0MWy2m3bpZhN2J2IJAf+KFw+KePV3ePPfuIk5aOuDgcd7M8zMCxLOFDjOl7G0vLK6tl7bMDe3tnd2rb39ropTSWiHxDyW/QArypmgHWDAaT+RFEcBp71gelX4vXsqFYvFLcwS6kV4LFjICAYt+dbh5G4I9AFklFFBcj9r5qZp+lbdaTgl7EXiVqSOKrR963M4ikkaUQGEY6UGrpOAl2EJjHCam8NU0QSTKR7TgaYCR1R5WXl+bp9qZWSHsdQlwC7V3xMZjpSaRYHujDBM1LxXiP95gxTCSy9jIkmheK5cFKbchtgusrBHTFICfKYJJpLpW20ywRIT0IkVIbjzLy+SbrPhOg335rzeOqniqKEjdIzOkIsuUAtdozbqIIIy9IRe0KvxaDwbb8b7T+uSUc0coD8wPr4BYVGU+g==</latexit>

henc
n

<latexit sha1_base64="V/DO1ochkjkRhUQ5VdDNEFFflqk=">AAAB/nicbVBNS8NAEN3Urxq/ouLJS7AKnkoigh4LXjxWsB/QxrDZbtqlu5uwOxFLCPhXvHhQxKu/w5v/xiTmoK0PBh7vzTAzL4g50+A4X0ZtaXllda2+bm5sbm3vWLt7XR0litAOiXik+gHWlDNJO8CA036sKBYBp71gelX4vXuqNIvkLcxi6gk8lixkBEMu+dbB5G4I9AGUSKkkmZ/KzDRN32o4TaeEvUjcijRQhbZvfQ5HEUkElUA41nrgOjF4KVbACKeZOUw0jTGZ4jEd5FRiQbWXludn9kmujOwwUnlJsEv190SKhdYzEeSdAsNEz3uF+J83SCC89FIm4wSK58pFYcJtiOwiC3vEFCXAZznBRLH8VptMsMIE8sSKENz5lxdJ96zpOk335rzROq7iqKNDdIROkYsuUAtdozbqIIJS9IRe0KvxaDwbb8b7T2vNqGb20R8YH9+9MZU2</latexit><latexit sha1_base64="V/DO1ochkjkRhUQ5VdDNEFFflqk=">AAAB/nicbVBNS8NAEN3Urxq/ouLJS7AKnkoigh4LXjxWsB/QxrDZbtqlu5uwOxFLCPhXvHhQxKu/w5v/xiTmoK0PBh7vzTAzL4g50+A4X0ZtaXllda2+bm5sbm3vWLt7XR0litAOiXik+gHWlDNJO8CA036sKBYBp71gelX4vXuqNIvkLcxi6gk8lixkBEMu+dbB5G4I9AGUSKkkmZ/KzDRN32o4TaeEvUjcijRQhbZvfQ5HEUkElUA41nrgOjF4KVbACKeZOUw0jTGZ4jEd5FRiQbWXludn9kmujOwwUnlJsEv190SKhdYzEeSdAsNEz3uF+J83SCC89FIm4wSK58pFYcJtiOwiC3vEFCXAZznBRLH8VptMsMIE8sSKENz5lxdJ96zpOk335rzROq7iqKNDdIROkYsuUAtdozbqIIJS9IRe0KvxaDwbb8b7T2vNqGb20R8YH9+9MZU2</latexit><latexit sha1_base64="V/DO1ochkjkRhUQ5VdDNEFFflqk=">AAAB/nicbVBNS8NAEN3Urxq/ouLJS7AKnkoigh4LXjxWsB/QxrDZbtqlu5uwOxFLCPhXvHhQxKu/w5v/xiTmoK0PBh7vzTAzL4g50+A4X0ZtaXllda2+bm5sbm3vWLt7XR0litAOiXik+gHWlDNJO8CA036sKBYBp71gelX4vXuqNIvkLcxi6gk8lixkBEMu+dbB5G4I9AGUSKkkmZ/KzDRN32o4TaeEvUjcijRQhbZvfQ5HEUkElUA41nrgOjF4KVbACKeZOUw0jTGZ4jEd5FRiQbWXludn9kmujOwwUnlJsEv190SKhdYzEeSdAsNEz3uF+J83SCC89FIm4wSK58pFYcJtiOwiC3vEFCXAZznBRLH8VptMsMIE8sSKENz5lxdJ96zpOk335rzROq7iqKNDdIROkYsuUAtdozbqIIJS9IRe0KvxaDwbb8b7T2vNqGb20R8YH9+9MZU2</latexit><latexit sha1_base64="V/DO1ochkjkRhUQ5VdDNEFFflqk=">AAAB/nicbVBNS8NAEN3Urxq/ouLJS7AKnkoigh4LXjxWsB/QxrDZbtqlu5uwOxFLCPhXvHhQxKu/w5v/xiTmoK0PBh7vzTAzL4g50+A4X0ZtaXllda2+bm5sbm3vWLt7XR0litAOiXik+gHWlDNJO8CA036sKBYBp71gelX4vXuqNIvkLcxi6gk8lixkBEMu+dbB5G4I9AGUSKkkmZ/KzDRN32o4TaeEvUjcijRQhbZvfQ5HEUkElUA41nrgOjF4KVbACKeZOUw0jTGZ4jEd5FRiQbWXludn9kmujOwwUnlJsEv190SKhdYzEeSdAsNEz3uF+J83SCC89FIm4wSK58pFYcJtiOwiC3vEFCXAZznBRLH8VptMsMIE8sSKENz5lxdJ96zpOk335rzROq7iqKNDdIROkYsuUAtdozbqIIJS9IRe0KvxaDwbb8b7T2vNqGb20R8YH9+9MZU2</latexit>

henc
z

<latexit sha1_base64="ptN0UJJogeIfxjkMXHo1SG83vVg=">AAACAnicbVDLSsNAFJ34rPUVdSVuglVwVRIRdFlw47KCfUAbw2Q6aYdOJmHmRqwhuPFX3LhQxK1f4c6/cRIjaOuBgTPn3MvMOX7MmQLb/jTm5hcWl5YrK9XVtfWNTXNru62iRBLaIhGPZNfHinImaAsYcNqNJcWhz2nHH5/nfueGSsUicQWTmLohHgoWMIJBS565O7ruA70FGaZUkMz7udxlnlmz63YBa5Y4JamhEk3P/OgPIpKEVADhWKmeY8fgplgCI5xm1X6iaIzJGA9pT1OBQ6rctIiQWYdaGVhBJPURYBXq740Uh0pNQl9PhhhGatrLxf+8XgLBmZsyESeQByweChJuQWTlfVgDJikBPtEEE8n0Xy0ywhIT0K1VdQnOdORZ0j6uO3bduTypNQ7KOipoD+2jI+SgU9RAF6iJWoige/SIntGL8WA8Ga/G2/fonFHu7KA/MN6/AOm2mEw=</latexit><latexit sha1_base64="ptN0UJJogeIfxjkMXHo1SG83vVg=">AAACAnicbVDLSsNAFJ34rPUVdSVuglVwVRIRdFlw47KCfUAbw2Q6aYdOJmHmRqwhuPFX3LhQxK1f4c6/cRIjaOuBgTPn3MvMOX7MmQLb/jTm5hcWl5YrK9XVtfWNTXNru62iRBLaIhGPZNfHinImaAsYcNqNJcWhz2nHH5/nfueGSsUicQWTmLohHgoWMIJBS565O7ruA70FGaZUkMz7udxlnlmz63YBa5Y4JamhEk3P/OgPIpKEVADhWKmeY8fgplgCI5xm1X6iaIzJGA9pT1OBQ6rctIiQWYdaGVhBJPURYBXq740Uh0pNQl9PhhhGatrLxf+8XgLBmZsyESeQByweChJuQWTlfVgDJikBPtEEE8n0Xy0ywhIT0K1VdQnOdORZ0j6uO3bduTypNQ7KOipoD+2jI+SgU9RAF6iJWoige/SIntGL8WA8Ga/G2/fonFHu7KA/MN6/AOm2mEw=</latexit><latexit sha1_base64="ptN0UJJogeIfxjkMXHo1SG83vVg=">AAACAnicbVDLSsNAFJ34rPUVdSVuglVwVRIRdFlw47KCfUAbw2Q6aYdOJmHmRqwhuPFX3LhQxK1f4c6/cRIjaOuBgTPn3MvMOX7MmQLb/jTm5hcWl5YrK9XVtfWNTXNru62iRBLaIhGPZNfHinImaAsYcNqNJcWhz2nHH5/nfueGSsUicQWTmLohHgoWMIJBS565O7ruA70FGaZUkMz7udxlnlmz63YBa5Y4JamhEk3P/OgPIpKEVADhWKmeY8fgplgCI5xm1X6iaIzJGA9pT1OBQ6rctIiQWYdaGVhBJPURYBXq740Uh0pNQl9PhhhGatrLxf+8XgLBmZsyESeQByweChJuQWTlfVgDJikBPtEEE8n0Xy0ywhIT0K1VdQnOdORZ0j6uO3bduTypNQ7KOipoD+2jI+SgU9RAF6iJWoige/SIntGL8WA8Ga/G2/fonFHu7KA/MN6/AOm2mEw=</latexit><latexit sha1_base64="ptN0UJJogeIfxjkMXHo1SG83vVg=">AAACAnicbVDLSsNAFJ34rPUVdSVuglVwVRIRdFlw47KCfUAbw2Q6aYdOJmHmRqwhuPFX3LhQxK1f4c6/cRIjaOuBgTPn3MvMOX7MmQLb/jTm5hcWl5YrK9XVtfWNTXNru62iRBLaIhGPZNfHinImaAsYcNqNJcWhz2nHH5/nfueGSsUicQWTmLohHgoWMIJBS565O7ruA70FGaZUkMz7udxlnlmz63YBa5Y4JamhEk3P/OgPIpKEVADhWKmeY8fgplgCI5xm1X6iaIzJGA9pT1OBQ6rctIiQWYdaGVhBJPURYBXq740Uh0pNQl9PhhhGatrLxf+8XgLBmZsyESeQByweChJuQWTlfVgDJikBPtEEE8n0Xy0ywhIT0K1VdQnOdORZ0j6uO3bduTypNQ7KOipoD+2jI+SgU9RAF6iJWoige/SIntGL8WA8Ga/G2/fonFHu7KA/MN6/AOm2mEw=</latexit>
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Part 1 : Start decoding with the encoding 
of the previously selected it city : 

Add positional encoding (PE) to order the 
nodes in the tour :

2

4hdec
t

3

5

+PEt
<latexit sha1_base64="Qj33P/8Mb9vOieB3zu2gAK7tqQ4="></latexit><latexit sha1_base64="Qj33P/8Mb9vOieB3zu2gAK7tqQ4="></latexit><latexit sha1_base64="Qj33P/8Mb9vOieB3zu2gAK7tqQ4="></latexit><latexit sha1_base64="Qj33P/8Mb9vOieB3zu2gAK7tqQ4="></latexit>

2

4hdec
1

3

5

+PE1
<latexit sha1_base64="bhfl4evIlSxp+TTikhRvuaQE26M="></latexit><latexit sha1_base64="bhfl4evIlSxp+TTikhRvuaQE26M="></latexit><latexit sha1_base64="bhfl4evIlSxp+TTikhRvuaQE26M="></latexit><latexit sha1_base64="bhfl4evIlSxp+TTikhRvuaQE26M="></latexit>

2

4hdec
2

3

5

+PE2
<latexit sha1_base64="l2GDy1t89HsCkYVKQgeQnyRRkTs="></latexit><latexit sha1_base64="l2GDy1t89HsCkYVKQgeQnyRRkTs="></latexit><latexit sha1_base64="l2GDy1t89HsCkYVKQgeQnyRRkTs="></latexit><latexit sha1_base64="l2GDy1t89HsCkYVKQgeQnyRRkTs="></latexit>

2

4hdec
start

3

5

+PE0
<latexit sha1_base64="99+ZtYgamOwe94E6PFv3qe0DZ6c="></latexit><latexit sha1_base64="99+ZtYgamOwe94E6PFv3qe0DZ6c="></latexit><latexit sha1_base64="99+ZtYgamOwe94E6PFv3qe0DZ6c="></latexit><latexit sha1_base64="99+ZtYgamOwe94E6PFv3qe0DZ6c="></latexit>

…

Decoder

Decoding is auto-
regressive, one node 

at a time.

PEt 2 Rd

PEt,i =

⇢
sin(2⇡fit) if i is even,
cos(2⇡fit) if i is odd,

with fi =
10, 000

d
b2ic

2⇡
.

<latexit sha1_base64="FQOBowQyRO0+UN1LUGTDquLNyjM="></latexit><latexit sha1_base64="FQOBowQyRO0+UN1LUGTDquLNyjM="></latexit><latexit sha1_base64="FQOBowQyRO0+UN1LUGTDquLNyjM="></latexit><latexit sha1_base64="FQOBowQyRO0+UN1LUGTDquLNyjM="></latexit>

Start with 
previously 

selected city 
+ add PE 

+

H
enc

<latexit sha1_base64="PFZwVGbIHYUx2H2aps5IO52/BXU=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPBS48V7Ae0adlsN+3S3U3Ynagl9H948aCIV/+LN/+Nm5iDtj4YeLw3w8y8IBbcgOt+OaW19Y3NrfJ2ZWd3b/+genjUMVGiKWvTSES6FxDDBFesDRwE68WaERkI1g1mN5nfvWfa8EjdwTxmviQTxUNOCVhp2BwOgD2ClilTdDGq1ty6mwOvEq8gNVSgNap+DsYRTSRTQAUxpu+5Mfgp0cCpYIvKIDEsJnRGJqxvqSKSGT/Nr17gM6uMcRhpWwpwrv6eSIk0Zi4D2ykJTM2yl4n/ef0Ewms/5SpOIPsqXxQmAkOEswjwmGtGQcwtIVRzeyumU6IJBRtUxYbgLb+8SjoXdc+te7eXtYZbxFFGJ+gUnSMPXaEGaqIWaiOKNHpCL+jVeXCenTfn/ae15BQzx+gPnI9vBUCSyA==</latexit><latexit sha1_base64="PFZwVGbIHYUx2H2aps5IO52/BXU=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPBS48V7Ae0adlsN+3S3U3Ynagl9H948aCIV/+LN/+Nm5iDtj4YeLw3w8y8IBbcgOt+OaW19Y3NrfJ2ZWd3b/+genjUMVGiKWvTSES6FxDDBFesDRwE68WaERkI1g1mN5nfvWfa8EjdwTxmviQTxUNOCVhp2BwOgD2ClilTdDGq1ty6mwOvEq8gNVSgNap+DsYRTSRTQAUxpu+5Mfgp0cCpYIvKIDEsJnRGJqxvqSKSGT/Nr17gM6uMcRhpWwpwrv6eSIk0Zi4D2ykJTM2yl4n/ef0Ewms/5SpOIPsqXxQmAkOEswjwmGtGQcwtIVRzeyumU6IJBRtUxYbgLb+8SjoXdc+te7eXtYZbxFFGJ+gUnSMPXaEGaqIWaiOKNHpCL+jVeXCenTfn/ae15BQzx+gPnI9vBUCSyA==</latexit><latexit sha1_base64="PFZwVGbIHYUx2H2aps5IO52/BXU=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPBS48V7Ae0adlsN+3S3U3Ynagl9H948aCIV/+LN/+Nm5iDtj4YeLw3w8y8IBbcgOt+OaW19Y3NrfJ2ZWd3b/+genjUMVGiKWvTSES6FxDDBFesDRwE68WaERkI1g1mN5nfvWfa8EjdwTxmviQTxUNOCVhp2BwOgD2ClilTdDGq1ty6mwOvEq8gNVSgNap+DsYRTSRTQAUxpu+5Mfgp0cCpYIvKIDEsJnRGJqxvqSKSGT/Nr17gM6uMcRhpWwpwrv6eSIk0Zi4D2ykJTM2yl4n/ef0Ewms/5SpOIPsqXxQmAkOEswjwmGtGQcwtIVRzeyumU6IJBRtUxYbgLb+8SjoXdc+te7eXtYZbxFFGJ+gUnSMPXaEGaqIWaiOKNHpCL+jVeXCenTfn/ae15BQzx+gPnI9vBUCSyA==</latexit><latexit sha1_base64="PFZwVGbIHYUx2H2aps5IO52/BXU=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPBS48V7Ae0adlsN+3S3U3Ynagl9H948aCIV/+LN/+Nm5iDtj4YeLw3w8y8IBbcgOt+OaW19Y3NrfJ2ZWd3b/+genjUMVGiKWvTSES6FxDDBFesDRwE68WaERkI1g1mN5nfvWfa8EjdwTxmviQTxUNOCVhp2BwOgD2ClilTdDGq1ty6mwOvEq8gNVSgNap+DsYRTSRTQAUxpu+5Mfgp0cCpYIvKIDEsJnRGJqxvqSKSGT/Nr17gM6uMcRhpWwpwrv6eSIk0Zi4D2ykJTM2yl4n/ef0Ewms/5SpOIPsqXxQmAkOEswjwmGtGQcwtIVRzeyumU6IJBRtUxYbgLb+8SjoXdc+te7eXtYZbxFFGJ+gUnSMPXaEGaqIWaiOKNHpCL+jVeXCenTfn/ae15BQzx+gPnI9vBUCSyA==</latexit>

1, hdec
1 = henc

i1
<latexit sha1_base64="/7V/XfxP1ONzVnudu6klaldxXcg=">AAACGHicbVDLSsNAFJ34Nr6qLt0MVsGF1IwIuhEKblwq2Ae0MUwmt+3g5MHMjVhCPsONv+LGhSJuu/NvTGoX9XFg4HDOvdw5x0+UNOg4n9bM7Nz8wuLSsr2yura+Udncapo41QIaIlaxbvvcgJIRNFCignaigYe+gpZ/d1H6rXvQRsbRDQ4TcEPej2RPCo6F5FWO2CEd3HYRHlCHWQAi9zKW0/MpEaJSlB7Lbdv2KlWn5oxB/xI2IVUywZVXGXWDWKQhRCgUN6bDnATdjGuUQkFud1MDCRd3vA+dgkY8BONm42A53S+UgPZiXbwI6Vid3sh4aMww9IvJkOPA/PZK8T+vk2LvzM1klKRYxhsf6qWKYkzLlmggNQhUw4JwoWXxVyoGXHOBRZdlCex35L+keVxjTo1dn1Tre5M6lsgO2SUHhJFTUieX5Io0iCCP5Jm8kjfryXqx3q2P79EZa7KzTX7AGn0BUYSfMQ==</latexit><latexit sha1_base64="/7V/XfxP1ONzVnudu6klaldxXcg=">AAACGHicbVDLSsNAFJ34Nr6qLt0MVsGF1IwIuhEKblwq2Ae0MUwmt+3g5MHMjVhCPsONv+LGhSJuu/NvTGoX9XFg4HDOvdw5x0+UNOg4n9bM7Nz8wuLSsr2yura+Udncapo41QIaIlaxbvvcgJIRNFCignaigYe+gpZ/d1H6rXvQRsbRDQ4TcEPej2RPCo6F5FWO2CEd3HYRHlCHWQAi9zKW0/MpEaJSlB7Lbdv2KlWn5oxB/xI2IVUywZVXGXWDWKQhRCgUN6bDnATdjGuUQkFud1MDCRd3vA+dgkY8BONm42A53S+UgPZiXbwI6Vid3sh4aMww9IvJkOPA/PZK8T+vk2LvzM1klKRYxhsf6qWKYkzLlmggNQhUw4JwoWXxVyoGXHOBRZdlCex35L+keVxjTo1dn1Tre5M6lsgO2SUHhJFTUieX5Io0iCCP5Jm8kjfryXqx3q2P79EZa7KzTX7AGn0BUYSfMQ==</latexit><latexit sha1_base64="/7V/XfxP1ONzVnudu6klaldxXcg=">AAACGHicbVDLSsNAFJ34Nr6qLt0MVsGF1IwIuhEKblwq2Ae0MUwmt+3g5MHMjVhCPsONv+LGhSJuu/NvTGoX9XFg4HDOvdw5x0+UNOg4n9bM7Nz8wuLSsr2yura+Udncapo41QIaIlaxbvvcgJIRNFCignaigYe+gpZ/d1H6rXvQRsbRDQ4TcEPej2RPCo6F5FWO2CEd3HYRHlCHWQAi9zKW0/MpEaJSlB7Lbdv2KlWn5oxB/xI2IVUywZVXGXWDWKQhRCgUN6bDnATdjGuUQkFud1MDCRd3vA+dgkY8BONm42A53S+UgPZiXbwI6Vid3sh4aMww9IvJkOPA/PZK8T+vk2LvzM1klKRYxhsf6qWKYkzLlmggNQhUw4JwoWXxVyoGXHOBRZdlCex35L+keVxjTo1dn1Tre5M6lsgO2SUHhJFTUieX5Io0iCCP5Jm8kjfryXqx3q2P79EZa7KzTX7AGn0BUYSfMQ==</latexit><latexit sha1_base64="/7V/XfxP1ONzVnudu6klaldxXcg=">AAACGHicbVDLSsNAFJ34Nr6qLt0MVsGF1IwIuhEKblwq2Ae0MUwmt+3g5MHMjVhCPsONv+LGhSJuu/NvTGoX9XFg4HDOvdw5x0+UNOg4n9bM7Nz8wuLSsr2yura+Udncapo41QIaIlaxbvvcgJIRNFCignaigYe+gpZ/d1H6rXvQRsbRDQ4TcEPej2RPCo6F5FWO2CEd3HYRHlCHWQAi9zKW0/MpEaJSlB7Lbdv2KlWn5oxB/xI2IVUywZVXGXWDWKQhRCgUN6bDnATdjGuUQkFud1MDCRd3vA+dgkY8BONm42A53S+UgPZiXbwI6Vid3sh4aMww9IvJkOPA/PZK8T+vk2LvzM1klKRYxhsf6qWKYkzLlmggNQhUw4JwoWXxVyoGXHOBRZdlCex35L+keVxjTo1dn1Tre5M6lsgO2SUHhJFTUieX5Io0iCCP5Jm8kjfryXqx3q2P79EZa7KzTX7AGn0BUYSfMQ==</latexit>

2, hdec
2 = henc

i2
<latexit sha1_base64="zNO7FJe8HW1D+ccgS2ifN/f3bIA=">AAACGHicbVDLSsNAFJ3UV42vqks3g1VwITUJgm6EghuXFewD2hom09t2cPJg5kYsIZ/hxl9x40IRt935Nya1i9p6YOBwzr3cOceLpNBoWd9GYWl5ZXWtuG5ubG5t75R29xo6jBWHOg9lqFoe0yBFAHUUKKEVKWC+J6HpPVznfvMRlBZhcIejCLo+GwSiLzjDTHJLZ84pHd53EJ5Q+UkPeOomTkqvZkQIclG4TmqaplsqWxVrArpI7Ckpkylqbmnc6YU89iFALpnWbduKsJswhYJLSM1OrCFi/IENoJ3RgPmgu8kkWEqPM6VH+6HKXoB0os5uJMzXeuR72aTPcKjnvVz8z2vH2L/sJiKIYszjTQ71Y0kxpHlLtCcUcJSjjDCuRPZXyodMMY5Zl3kJ9nzkRdJwKrZVsW/Py9WjaR1FckAOyQmxyQWpkhtSI3XCyTN5Je/kw3gx3oxP4+t3tGBMd/bJHxjjH1ZdnzQ=</latexit><latexit sha1_base64="zNO7FJe8HW1D+ccgS2ifN/f3bIA=">AAACGHicbVDLSsNAFJ3UV42vqks3g1VwITUJgm6EghuXFewD2hom09t2cPJg5kYsIZ/hxl9x40IRt935Nya1i9p6YOBwzr3cOceLpNBoWd9GYWl5ZXWtuG5ubG5t75R29xo6jBWHOg9lqFoe0yBFAHUUKKEVKWC+J6HpPVznfvMRlBZhcIejCLo+GwSiLzjDTHJLZ84pHd53EJ5Q+UkPeOomTkqvZkQIclG4TmqaplsqWxVrArpI7Ckpkylqbmnc6YU89iFALpnWbduKsJswhYJLSM1OrCFi/IENoJ3RgPmgu8kkWEqPM6VH+6HKXoB0os5uJMzXeuR72aTPcKjnvVz8z2vH2L/sJiKIYszjTQ71Y0kxpHlLtCcUcJSjjDCuRPZXyodMMY5Zl3kJ9nzkRdJwKrZVsW/Py9WjaR1FckAOyQmxyQWpkhtSI3XCyTN5Je/kw3gx3oxP4+t3tGBMd/bJHxjjH1ZdnzQ=</latexit><latexit sha1_base64="zNO7FJe8HW1D+ccgS2ifN/f3bIA=">AAACGHicbVDLSsNAFJ3UV42vqks3g1VwITUJgm6EghuXFewD2hom09t2cPJg5kYsIZ/hxl9x40IRt935Nya1i9p6YOBwzr3cOceLpNBoWd9GYWl5ZXWtuG5ubG5t75R29xo6jBWHOg9lqFoe0yBFAHUUKKEVKWC+J6HpPVznfvMRlBZhcIejCLo+GwSiLzjDTHJLZ84pHd53EJ5Q+UkPeOomTkqvZkQIclG4TmqaplsqWxVrArpI7Ckpkylqbmnc6YU89iFALpnWbduKsJswhYJLSM1OrCFi/IENoJ3RgPmgu8kkWEqPM6VH+6HKXoB0os5uJMzXeuR72aTPcKjnvVz8z2vH2L/sJiKIYszjTQ71Y0kxpHlLtCcUcJSjjDCuRPZXyodMMY5Zl3kJ9nzkRdJwKrZVsW/Py9WjaR1FckAOyQmxyQWpkhtSI3XCyTN5Je/kw3gx3oxP4+t3tGBMd/bJHxjjH1ZdnzQ=</latexit><latexit sha1_base64="zNO7FJe8HW1D+ccgS2ifN/f3bIA=">AAACGHicbVDLSsNAFJ3UV42vqks3g1VwITUJgm6EghuXFewD2hom09t2cPJg5kYsIZ/hxl9x40IRt935Nya1i9p6YOBwzr3cOceLpNBoWd9GYWl5ZXWtuG5ubG5t75R29xo6jBWHOg9lqFoe0yBFAHUUKKEVKWC+J6HpPVznfvMRlBZhcIejCLo+GwSiLzjDTHJLZ84pHd53EJ5Q+UkPeOomTkqvZkQIclG4TmqaplsqWxVrArpI7Ckpkylqbmnc6YU89iFALpnWbduKsJswhYJLSM1OrCFi/IENoJ3RgPmgu8kkWEqPM6VH+6HKXoB0os5uJMzXeuR72aTPcKjnvVz8z2vH2L/sJiKIYszjTQ71Y0kxpHlLtCcUcJSjjDCuRPZXyodMMY5Zl3kJ9nzkRdJwKrZVsW/Py9WjaR1FckAOyQmxyQWpkhtSI3XCyTN5Je/kw3gx3oxP4+t3tGBMd/bJHxjjH1ZdnzQ=</latexit>

3, hdec
3 = henc

i3
<latexit sha1_base64="LhaBx8/VSNKLqPG+RkWTgy56ZP0=">AAACGHicbVC7SgNBFJ2Nr7i+opY2g1GwkLhrBG2EgI1lBPOAJC6zk5tkyOyDmbtiWPYzbPwVGwtFbNP5N+7GFDHxwMDhnHu5c44bSqHRsr6N3NLyyupaft3c2Nza3ins7tV1ECkONR7IQDVdpkEKH2ooUEIzVMA8V0LDHd5kfuMRlBaBf4+jEDoe6/uiJzjDVHIKZ+VTOnhoIzyh8uIu8MSJywm9nhHBz0ThlBPTNJ1C0SpZE9BFYk9JkUxRdQrjdjfgkQc+csm0btlWiJ2YKRRcQmK2Iw0h40PWh1ZKfeaB7sSTYAk9TpUu7QUqfT7SiTq7ETNP65HnppMew4Ge9zLxP68VYe+qEws/jDCLNznUiyTFgGYt0a5QwFGOUsK4EulfKR8wxTimXWYl2PORF0n9vGRbJfvuolg5mtaRJwfkkJwQm1ySCrklVVIjnDyTV/JOPowX4834NL5+R3PGdGef/IEx/gFbNp83</latexit><latexit sha1_base64="LhaBx8/VSNKLqPG+RkWTgy56ZP0=">AAACGHicbVC7SgNBFJ2Nr7i+opY2g1GwkLhrBG2EgI1lBPOAJC6zk5tkyOyDmbtiWPYzbPwVGwtFbNP5N+7GFDHxwMDhnHu5c44bSqHRsr6N3NLyyupaft3c2Nza3ins7tV1ECkONR7IQDVdpkEKH2ooUEIzVMA8V0LDHd5kfuMRlBaBf4+jEDoe6/uiJzjDVHIKZ+VTOnhoIzyh8uIu8MSJywm9nhHBz0ThlBPTNJ1C0SpZE9BFYk9JkUxRdQrjdjfgkQc+csm0btlWiJ2YKRRcQmK2Iw0h40PWh1ZKfeaB7sSTYAk9TpUu7QUqfT7SiTq7ETNP65HnppMew4Ge9zLxP68VYe+qEws/jDCLNznUiyTFgGYt0a5QwFGOUsK4EulfKR8wxTimXWYl2PORF0n9vGRbJfvuolg5mtaRJwfkkJwQm1ySCrklVVIjnDyTV/JOPowX4834NL5+R3PGdGef/IEx/gFbNp83</latexit><latexit sha1_base64="LhaBx8/VSNKLqPG+RkWTgy56ZP0=">AAACGHicbVC7SgNBFJ2Nr7i+opY2g1GwkLhrBG2EgI1lBPOAJC6zk5tkyOyDmbtiWPYzbPwVGwtFbNP5N+7GFDHxwMDhnHu5c44bSqHRsr6N3NLyyupaft3c2Nza3ins7tV1ECkONR7IQDVdpkEKH2ooUEIzVMA8V0LDHd5kfuMRlBaBf4+jEDoe6/uiJzjDVHIKZ+VTOnhoIzyh8uIu8MSJywm9nhHBz0ThlBPTNJ1C0SpZE9BFYk9JkUxRdQrjdjfgkQc+csm0btlWiJ2YKRRcQmK2Iw0h40PWh1ZKfeaB7sSTYAk9TpUu7QUqfT7SiTq7ETNP65HnppMew4Ge9zLxP68VYe+qEws/jDCLNznUiyTFgGYt0a5QwFGOUsK4EulfKR8wxTimXWYl2PORF0n9vGRbJfvuolg5mtaRJwfkkJwQm1ySCrklVVIjnDyTV/JOPowX4834NL5+R3PGdGef/IEx/gFbNp83</latexit><latexit sha1_base64="LhaBx8/VSNKLqPG+RkWTgy56ZP0=">AAACGHicbVC7SgNBFJ2Nr7i+opY2g1GwkLhrBG2EgI1lBPOAJC6zk5tkyOyDmbtiWPYzbPwVGwtFbNP5N+7GFDHxwMDhnHu5c44bSqHRsr6N3NLyyupaft3c2Nza3ins7tV1ECkONR7IQDVdpkEKH2ooUEIzVMA8V0LDHd5kfuMRlBaBf4+jEDoe6/uiJzjDVHIKZ+VTOnhoIzyh8uIu8MSJywm9nhHBz0ThlBPTNJ1C0SpZE9BFYk9JkUxRdQrjdjfgkQc+csm0btlWiJ2YKRRcQmK2Iw0h40PWh1ZKfeaB7sSTYAk9TpUu7QUqfT7SiTq7ETNP65HnppMew4Ge9zLxP68VYe+qEws/jDCLNznUiyTFgGYt0a5QwFGOUsK4EulfKR8wxTimXWYl2PORF0n9vGRbJfvuolg5mtaRJwfkkJwQm1ySCrklVVIjnDyTV/JOPowX4834NL5+R3PGdGef/IEx/gFbNp83</latexit>

4, hdec
4 = henc

i4
<latexit sha1_base64="yz1n+o0aDmJNgD009/7V0Kd0n3A=">AAACGHicbVDLSsNAFJ3UV42vqks3g1VwITWRgG6EghuXFewD2hom09t2cPJg5kYsIZ/hxl9x40IRt935Nya1i9p6YOBwzr3cOceLpNBoWd9GYWl5ZXWtuG5ubG5t75R29xo6jBWHOg9lqFoe0yBFAHUUKKEVKWC+J6HpPVznfvMRlBZhcIejCLo+GwSiLzjDTHJLZ84pHd53EJ5Q+UkPeOomTkqvZkQIclG4TmqaplsqWxVrArpI7Ckpkylqbmnc6YU89iFALpnWbduKsJswhYJLSM1OrCFi/IENoJ3RgPmgu8kkWEqPM6VH+6HKXoB0os5uJMzXeuR72aTPcKjnvVz8z2vH2L/sJiKIYszjTQ71Y0kxpHlLtCcUcJSjjDCuRPZXyodMMY5Zl3kJ9nzkRdI4r9hWxb51ytWjaR1FckAOyQmxyQWpkhtSI3XCyTN5Je/kw3gx3oxP4+t3tGBMd/bJHxjjH2APnzo=</latexit><latexit sha1_base64="yz1n+o0aDmJNgD009/7V0Kd0n3A=">AAACGHicbVDLSsNAFJ3UV42vqks3g1VwITWRgG6EghuXFewD2hom09t2cPJg5kYsIZ/hxl9x40IRt935Nya1i9p6YOBwzr3cOceLpNBoWd9GYWl5ZXWtuG5ubG5t75R29xo6jBWHOg9lqFoe0yBFAHUUKKEVKWC+J6HpPVznfvMRlBZhcIejCLo+GwSiLzjDTHJLZ84pHd53EJ5Q+UkPeOomTkqvZkQIclG4TmqaplsqWxVrArpI7Ckpkylqbmnc6YU89iFALpnWbduKsJswhYJLSM1OrCFi/IENoJ3RgPmgu8kkWEqPM6VH+6HKXoB0os5uJMzXeuR72aTPcKjnvVz8z2vH2L/sJiKIYszjTQ71Y0kxpHlLtCcUcJSjjDCuRPZXyodMMY5Zl3kJ9nzkRdI4r9hWxb51ytWjaR1FckAOyQmxyQWpkhtSI3XCyTN5Je/kw3gx3oxP4+t3tGBMd/bJHxjjH2APnzo=</latexit><latexit sha1_base64="yz1n+o0aDmJNgD009/7V0Kd0n3A=">AAACGHicbVDLSsNAFJ3UV42vqks3g1VwITWRgG6EghuXFewD2hom09t2cPJg5kYsIZ/hxl9x40IRt935Nya1i9p6YOBwzr3cOceLpNBoWd9GYWl5ZXWtuG5ubG5t75R29xo6jBWHOg9lqFoe0yBFAHUUKKEVKWC+J6HpPVznfvMRlBZhcIejCLo+GwSiLzjDTHJLZ84pHd53EJ5Q+UkPeOomTkqvZkQIclG4TmqaplsqWxVrArpI7Ckpkylqbmnc6YU89iFALpnWbduKsJswhYJLSM1OrCFi/IENoJ3RgPmgu8kkWEqPM6VH+6HKXoB0os5uJMzXeuR72aTPcKjnvVz8z2vH2L/sJiKIYszjTQ71Y0kxpHlLtCcUcJSjjDCuRPZXyodMMY5Zl3kJ9nzkRdI4r9hWxb51ytWjaR1FckAOyQmxyQWpkhtSI3XCyTN5Je/kw3gx3oxP4+t3tGBMd/bJHxjjH2APnzo=</latexit><latexit sha1_base64="yz1n+o0aDmJNgD009/7V0Kd0n3A=">AAACGHicbVDLSsNAFJ3UV42vqks3g1VwITWRgG6EghuXFewD2hom09t2cPJg5kYsIZ/hxl9x40IRt935Nya1i9p6YOBwzr3cOceLpNBoWd9GYWl5ZXWtuG5ubG5t75R29xo6jBWHOg9lqFoe0yBFAHUUKKEVKWC+J6HpPVznfvMRlBZhcIejCLo+GwSiLzjDTHJLZ84pHd53EJ5Q+UkPeOomTkqvZkQIclG4TmqaplsqWxVrArpI7Ckpkylqbmnc6YU89iFALpnWbduKsJswhYJLSM1OrCFi/IENoJ3RgPmgu8kkWEqPM6VH+6HKXoB0os5uJMzXeuR72aTPcKjnvVz8z2vH2L/sJiKIYszjTQ71Y0kxpHlLtCcUcJSjjDCuRPZXyodMMY5Zl3kJ9nzkRdI4r9hWxb51ytWjaR1FckAOyQmxyQWpkhtSI3XCyTN5Je/kw3gx3oxP4+t3tGBMd/bJHxjjH2APnzo=</latexit>

t, hdec
t = henc

it
<latexit sha1_base64="+C9XYqQReRaXbQf/UE/L4CRCf/Q=">AAACGHicbVDLSsNAFJ3UV42vqEs3g1VwITURQTdCwY3LCvYBbQ2T6W07dPJg5kYsIZ/hxl9x40IRt935Nya1i9p6YOBwzr3cOceLpNBo299GYWl5ZXWtuG5ubG5t71i7e3UdxopDjYcyVE2PaZAigBoKlNCMFDDfk9Dwhje533gEpUUY3OMogo7P+oHoCc4wk1zrDE/p4KGN8ITKT7rAUzfBlF7PiBDkonAxNU3TtUp22Z6ALhJnSkpkiqprjdvdkMc+BMgl07rl2BF2EqZQcAmp2Y41RIwPWR9aGQ2YD7qTTIKl9DhTurQXquwFSCfq7EbCfK1HvpdN+gwHet7Lxf+8Voy9q04igijGPN7kUC+WFEOat0S7QgFHOcoI40pkf6V8wBTjmHWZl+DMR14k9fOyY5edu4tS5WhaR5EckENyQhxySSrkllRJjXDyTF7JO/kwXow349P4+h0tGNOdffIHxvgHll6f+g==</latexit><latexit sha1_base64="+C9XYqQReRaXbQf/UE/L4CRCf/Q=">AAACGHicbVDLSsNAFJ3UV42vqEs3g1VwITURQTdCwY3LCvYBbQ2T6W07dPJg5kYsIZ/hxl9x40IRt935Nya1i9p6YOBwzr3cOceLpNBo299GYWl5ZXWtuG5ubG5t71i7e3UdxopDjYcyVE2PaZAigBoKlNCMFDDfk9Dwhje533gEpUUY3OMogo7P+oHoCc4wk1zrDE/p4KGN8ITKT7rAUzfBlF7PiBDkonAxNU3TtUp22Z6ALhJnSkpkiqprjdvdkMc+BMgl07rl2BF2EqZQcAmp2Y41RIwPWR9aGQ2YD7qTTIKl9DhTurQXquwFSCfq7EbCfK1HvpdN+gwHet7Lxf+8Voy9q04igijGPN7kUC+WFEOat0S7QgFHOcoI40pkf6V8wBTjmHWZl+DMR14k9fOyY5edu4tS5WhaR5EckENyQhxySSrkllRJjXDyTF7JO/kwXow349P4+h0tGNOdffIHxvgHll6f+g==</latexit><latexit sha1_base64="+C9XYqQReRaXbQf/UE/L4CRCf/Q=">AAACGHicbVDLSsNAFJ3UV42vqEs3g1VwITURQTdCwY3LCvYBbQ2T6W07dPJg5kYsIZ/hxl9x40IRt935Nya1i9p6YOBwzr3cOceLpNBo299GYWl5ZXWtuG5ubG5t71i7e3UdxopDjYcyVE2PaZAigBoKlNCMFDDfk9Dwhje533gEpUUY3OMogo7P+oHoCc4wk1zrDE/p4KGN8ITKT7rAUzfBlF7PiBDkonAxNU3TtUp22Z6ALhJnSkpkiqprjdvdkMc+BMgl07rl2BF2EqZQcAmp2Y41RIwPWR9aGQ2YD7qTTIKl9DhTurQXquwFSCfq7EbCfK1HvpdN+gwHet7Lxf+8Voy9q04igijGPN7kUC+WFEOat0S7QgFHOcoI40pkf6V8wBTjmHWZl+DMR14k9fOyY5edu4tS5WhaR5EckENyQhxySSrkllRJjXDyTF7JO/kwXow349P4+h0tGNOdffIHxvgHll6f+g==</latexit><latexit sha1_base64="+C9XYqQReRaXbQf/UE/L4CRCf/Q=">AAACGHicbVDLSsNAFJ3UV42vqEs3g1VwITURQTdCwY3LCvYBbQ2T6W07dPJg5kYsIZ/hxl9x40IRt935Nya1i9p6YOBwzr3cOceLpNBo299GYWl5ZXWtuG5ubG5t71i7e3UdxopDjYcyVE2PaZAigBoKlNCMFDDfk9Dwhje533gEpUUY3OMogo7P+oHoCc4wk1zrDE/p4KGN8ITKT7rAUzfBlF7PiBDkonAxNU3TtUp22Z6ALhJnSkpkiqprjdvdkMc+BMgl07rl2BF2EqZQcAmp2Y41RIwPWR9aGQ2YD7qTTIKl9DhTurQXquwFSCfq7EbCfK1HvpdN+gwHet7Lxf+8Voy9q04igijGPN7kUC+WFEOat0S7QgFHOcoI40pkf6V8wBTjmHWZl+DMR14k9fOyY5edu4tS5WhaR5EckENyQhxySSrkllRJjXDyTF7JO/kwXow349P4+h0tGNOdffIHxvgHll6f+g==</latexit>

hdec
t + PEt

<latexit sha1_base64="wyA9hN3PVt+Db0lEvSgPOKpoib0=">AAACCnicbVDJSgNBEO2JWxy3qEcvrUEQhDAjgh4DIniMYBZIYujpqUma9Cx014hhyNmLv+LFgyJe/QJv/o2dRdDEBw2v3quiup6XSKHRcb6s3MLi0vJKftVeW9/Y3Cps79R0nCoOVR7LWDU8pkGKCKooUEIjUcBCT0Ld61+M/PodKC3i6AYHCbRD1o1EIDhDI3UK+73bFsI9qjDzgQ87ePxTVi5NZdt2p1B0Ss4YdJ64U1IkU1Q6hc+WH/M0hAi5ZFo3XSfBdsYUCi5haLdSDQnjfdaFpqERC0G3s/EpQ3poFJ8GsTIvQjpWf09kLNR6EHqmM2TY07PeSPzPa6YYnLczESUpQsQni4JUUozpKBfqCwUc5cAQxpUwf6W8xxTjaNIbheDOnjxPaicl1ym516fFsjONI0/2yAE5Ii45I2VyRSqkSjh5IE/khbxaj9az9Wa9T1pz1nRml/yB9fEN6SiaSQ==</latexit><latexit sha1_base64="wyA9hN3PVt+Db0lEvSgPOKpoib0=">AAACCnicbVDJSgNBEO2JWxy3qEcvrUEQhDAjgh4DIniMYBZIYujpqUma9Cx014hhyNmLv+LFgyJe/QJv/o2dRdDEBw2v3quiup6XSKHRcb6s3MLi0vJKftVeW9/Y3Cps79R0nCoOVR7LWDU8pkGKCKooUEIjUcBCT0Ld61+M/PodKC3i6AYHCbRD1o1EIDhDI3UK+73bFsI9qjDzgQ87ePxTVi5NZdt2p1B0Ss4YdJ64U1IkU1Q6hc+WH/M0hAi5ZFo3XSfBdsYUCi5haLdSDQnjfdaFpqERC0G3s/EpQ3poFJ8GsTIvQjpWf09kLNR6EHqmM2TY07PeSPzPa6YYnLczESUpQsQni4JUUozpKBfqCwUc5cAQxpUwf6W8xxTjaNIbheDOnjxPaicl1ym516fFsjONI0/2yAE5Ii45I2VyRSqkSjh5IE/khbxaj9az9Wa9T1pz1nRml/yB9fEN6SiaSQ==</latexit><latexit sha1_base64="wyA9hN3PVt+Db0lEvSgPOKpoib0=">AAACCnicbVDJSgNBEO2JWxy3qEcvrUEQhDAjgh4DIniMYBZIYujpqUma9Cx014hhyNmLv+LFgyJe/QJv/o2dRdDEBw2v3quiup6XSKHRcb6s3MLi0vJKftVeW9/Y3Cps79R0nCoOVR7LWDU8pkGKCKooUEIjUcBCT0Ld61+M/PodKC3i6AYHCbRD1o1EIDhDI3UK+73bFsI9qjDzgQ87ePxTVi5NZdt2p1B0Ss4YdJ64U1IkU1Q6hc+WH/M0hAi5ZFo3XSfBdsYUCi5haLdSDQnjfdaFpqERC0G3s/EpQ3poFJ8GsTIvQjpWf09kLNR6EHqmM2TY07PeSPzPa6YYnLczESUpQsQni4JUUozpKBfqCwUc5cAQxpUwf6W8xxTjaNIbheDOnjxPaicl1ym516fFsjONI0/2yAE5Ii45I2VyRSqkSjh5IE/khbxaj9az9Wa9T1pz1nRml/yB9fEN6SiaSQ==</latexit><latexit sha1_base64="wyA9hN3PVt+Db0lEvSgPOKpoib0=">AAACCnicbVDJSgNBEO2JWxy3qEcvrUEQhDAjgh4DIniMYBZIYujpqUma9Cx014hhyNmLv+LFgyJe/QJv/o2dRdDEBw2v3quiup6XSKHRcb6s3MLi0vJKftVeW9/Y3Cps79R0nCoOVR7LWDU8pkGKCKooUEIjUcBCT0Ld61+M/PodKC3i6AYHCbRD1o1EIDhDI3UK+73bFsI9qjDzgQ87ePxTVi5NZdt2p1B0Ss4YdJ64U1IkU1Q6hc+WH/M0hAi5ZFo3XSfBdsYUCi5haLdSDQnjfdaFpqERC0G3s/EpQ3poFJ8GsTIvQjpWf09kLNR6EHqmM2TY07PeSPzPa6YYnLczESUpQsQni4JUUozpKBfqCwUc5cAQxpUwf6W8xxTjaNIbheDOnjxPaicl1ym516fFsjONI0/2yAE5Ii45I2VyRSqkSjh5IE/khbxaj9az9Wa9T1pz1nRml/yB9fEN6SiaSQ==</latexit>

hdec
t = henc

it + PEt 2 Rd

hdec
t=0 = hdec

start + PEt=0 2 Rd, with hdec
start = henc

z
<latexit sha1_base64="szNrkMg2cA8Z4+oW35B4wy7OmK0="></latexit><latexit sha1_base64="szNrkMg2cA8Z4+oW35B4wy7OmK0="></latexit><latexit sha1_base64="szNrkMg2cA8Z4+oW35B4wy7OmK0="></latexit><latexit sha1_base64="szNrkMg2cA8Z4+oW35B4wy7OmK0="></latexit>

0, hdec
0 = henc

z
<latexit sha1_base64="F2iJhReYdem9PdSqP0P1ulsjaIc=">AAACG3icbVDLSgMxFM3UV62vqks3wSq4kDJTBN0IBTcuK9gHtLVk0ts2NPMguSPWYf7Djb/ixoUirgQX/o2ZWqG2HgicnHMvyTluKIVG2/6yMguLS8sr2dXc2vrG5lZ+e6emg0hxqPJABqrhMg1S+FBFgRIaoQLmuRLq7vAi9eu3oLQI/GschdD2WN8XPcEZGqmTL9nHdHDTQrhD5cVd4EknthN6PiWCb8Tfy32S6+QLdtEeg84TZ0IKZIJKJ//R6gY88sBHLpnWTccOsR0zhYJLSHKtSEPI+JD1oWmozzzQ7XicLaGHRunSXqDM8ZGO1emNmHlajzzXTHoMB3rWS8X/vGaEvbN2LPwwwjTh+KFeJCkGNC2KdoUCjnJkCONKmL9SPmCKcTR1piU4s5HnSa1UdOyic3VSKB9M6siSPbJPjohDTkmZXJIKqRJOHsgTeSGv1qP1bL1Z7z+jGWuys0v+wPr8BqWaobo=</latexit><latexit sha1_base64="F2iJhReYdem9PdSqP0P1ulsjaIc=">AAACG3icbVDLSgMxFM3UV62vqks3wSq4kDJTBN0IBTcuK9gHtLVk0ts2NPMguSPWYf7Djb/ixoUirgQX/o2ZWqG2HgicnHMvyTluKIVG2/6yMguLS8sr2dXc2vrG5lZ+e6emg0hxqPJABqrhMg1S+FBFgRIaoQLmuRLq7vAi9eu3oLQI/GschdD2WN8XPcEZGqmTL9nHdHDTQrhD5cVd4EknthN6PiWCb8Tfy32S6+QLdtEeg84TZ0IKZIJKJ//R6gY88sBHLpnWTccOsR0zhYJLSHKtSEPI+JD1oWmozzzQ7XicLaGHRunSXqDM8ZGO1emNmHlajzzXTHoMB3rWS8X/vGaEvbN2LPwwwjTh+KFeJCkGNC2KdoUCjnJkCONKmL9SPmCKcTR1piU4s5HnSa1UdOyic3VSKB9M6siSPbJPjohDTkmZXJIKqRJOHsgTeSGv1qP1bL1Z7z+jGWuys0v+wPr8BqWaobo=</latexit><latexit sha1_base64="F2iJhReYdem9PdSqP0P1ulsjaIc=">AAACG3icbVDLSgMxFM3UV62vqks3wSq4kDJTBN0IBTcuK9gHtLVk0ts2NPMguSPWYf7Djb/ixoUirgQX/o2ZWqG2HgicnHMvyTluKIVG2/6yMguLS8sr2dXc2vrG5lZ+e6emg0hxqPJABqrhMg1S+FBFgRIaoQLmuRLq7vAi9eu3oLQI/GschdD2WN8XPcEZGqmTL9nHdHDTQrhD5cVd4EknthN6PiWCb8Tfy32S6+QLdtEeg84TZ0IKZIJKJ//R6gY88sBHLpnWTccOsR0zhYJLSHKtSEPI+JD1oWmozzzQ7XicLaGHRunSXqDM8ZGO1emNmHlajzzXTHoMB3rWS8X/vGaEvbN2LPwwwjTh+KFeJCkGNC2KdoUCjnJkCONKmL9SPmCKcTR1piU4s5HnSa1UdOyic3VSKB9M6siSPbJPjohDTkmZXJIKqRJOHsgTeSGv1qP1bL1Z7z+jGWuys0v+wPr8BqWaobo=</latexit><latexit sha1_base64="F2iJhReYdem9PdSqP0P1ulsjaIc=">AAACG3icbVDLSgMxFM3UV62vqks3wSq4kDJTBN0IBTcuK9gHtLVk0ts2NPMguSPWYf7Djb/ixoUirgQX/o2ZWqG2HgicnHMvyTluKIVG2/6yMguLS8sr2dXc2vrG5lZ+e6emg0hxqPJABqrhMg1S+FBFgRIaoQLmuRLq7vAi9eu3oLQI/GschdD2WN8XPcEZGqmTL9nHdHDTQrhD5cVd4EknthN6PiWCb8Tfy32S6+QLdtEeg84TZ0IKZIJKJ//R6gY88sBHLpnWTccOsR0zhYJLSHKtSEPI+JD1oWmozzzQ7XicLaGHRunSXqDM8ZGO1emNmHlajzzXTHoMB3rWS8X/vGaEvbN2LPwwwjTh+KFeJCkGNC2KdoUCjnJkCONKmL9SPmCKcTR1piU4s5HnSa1UdOyic3VSKB9M6siSPbJPjohDTkmZXJIKqRJOHsgTeSGv1qP1bL1Z7z+jGWuys0v+wPr8BqWaobo=</latexit>
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Part 2 : Encode tth city with the partial 
tour using self-attention.

Multi-head attention, residual 
connection, layer normalization are 
used. 
Memory/speed complexity is O(t) at 
each recursive step.

2

4hdec
t

3

5

+PEt
<latexit sha1_base64="Qj33P/8Mb9vOieB3zu2gAK7tqQ4="></latexit><latexit sha1_base64="Qj33P/8Mb9vOieB3zu2gAK7tqQ4="></latexit><latexit sha1_base64="Qj33P/8Mb9vOieB3zu2gAK7tqQ4="></latexit><latexit sha1_base64="Qj33P/8Mb9vOieB3zu2gAK7tqQ4="></latexit>

2

4ĥt

3

5

<latexit sha1_base64="u7JQCJdojNDHK696acJXZ/gTD7s="></latexit><latexit sha1_base64="u7JQCJdojNDHK696acJXZ/gTD7s="></latexit><latexit sha1_base64="u7JQCJdojNDHK696acJXZ/gTD7s="></latexit><latexit sha1_base64="u7JQCJdojNDHK696acJXZ/gTD7s="></latexit>

2

4ĥstart

3

5

<latexit sha1_base64="yDFzHs+SrqdNoUdMu/KwzB4MyKo="></latexit><latexit sha1_base64="yDFzHs+SrqdNoUdMu/KwzB4MyKo="></latexit><latexit sha1_base64="yDFzHs+SrqdNoUdMu/KwzB4MyKo="></latexit><latexit sha1_base64="yDFzHs+SrqdNoUdMu/KwzB4MyKo="></latexit>

2

4ĥ1

3

5

<latexit sha1_base64="tYgSjhJO1YjpbiG6WJbMWwQutZk="></latexit><latexit sha1_base64="tYgSjhJO1YjpbiG6WJbMWwQutZk="></latexit><latexit sha1_base64="tYgSjhJO1YjpbiG6WJbMWwQutZk="></latexit><latexit sha1_base64="tYgSjhJO1YjpbiG6WJbMWwQutZk="></latexit>

2

4ĥ2

3

5

<latexit sha1_base64="0f0vNO3tNj2h+f6vuYmObilytdk="></latexit><latexit sha1_base64="0f0vNO3tNj2h+f6vuYmObilytdk="></latexit><latexit sha1_base64="0f0vNO3tNj2h+f6vuYmObilytdk="></latexit><latexit sha1_base64="0f0vNO3tNj2h+f6vuYmObilytdk="></latexit>

2

4hdec
1

3

5

+PE1
<latexit sha1_base64="bhfl4evIlSxp+TTikhRvuaQE26M="></latexit><latexit sha1_base64="bhfl4evIlSxp+TTikhRvuaQE26M="></latexit><latexit sha1_base64="bhfl4evIlSxp+TTikhRvuaQE26M="></latexit><latexit sha1_base64="bhfl4evIlSxp+TTikhRvuaQE26M="></latexit>

2

4hdec
2

3

5

+PE2
<latexit sha1_base64="l2GDy1t89HsCkYVKQgeQnyRRkTs="></latexit><latexit sha1_base64="l2GDy1t89HsCkYVKQgeQnyRRkTs="></latexit><latexit sha1_base64="l2GDy1t89HsCkYVKQgeQnyRRkTs="></latexit><latexit sha1_base64="l2GDy1t89HsCkYVKQgeQnyRRkTs="></latexit>

2

4hdec
start

3

5

+PE0
<latexit sha1_base64="99+ZtYgamOwe94E6PFv3qe0DZ6c="></latexit><latexit sha1_base64="99+ZtYgamOwe94E6PFv3qe0DZ6c="></latexit><latexit sha1_base64="99+ZtYgamOwe94E6PFv3qe0DZ6c="></latexit><latexit sha1_base64="99+ZtYgamOwe94E6PFv3qe0DZ6c="></latexit>

Self-Attention Layer applied to (hsdec, h1
dec,h2

dec,…,ht
dec)

…

…

Decoder

Decoding is auto-
regressive, one node 

at a time.

× Ldec

Encode the new 
city with the 
partial tour

+

hdec
t + PEt

<latexit sha1_base64="wyA9hN3PVt+Db0lEvSgPOKpoib0=">AAACCnicbVDJSgNBEO2JWxy3qEcvrUEQhDAjgh4DIniMYBZIYujpqUma9Cx014hhyNmLv+LFgyJe/QJv/o2dRdDEBw2v3quiup6XSKHRcb6s3MLi0vJKftVeW9/Y3Cps79R0nCoOVR7LWDU8pkGKCKooUEIjUcBCT0Ld61+M/PodKC3i6AYHCbRD1o1EIDhDI3UK+73bFsI9qjDzgQ87ePxTVi5NZdt2p1B0Ss4YdJ64U1IkU1Q6hc+WH/M0hAi5ZFo3XSfBdsYUCi5haLdSDQnjfdaFpqERC0G3s/EpQ3poFJ8GsTIvQjpWf09kLNR6EHqmM2TY07PeSPzPa6YYnLczESUpQsQni4JUUozpKBfqCwUc5cAQxpUwf6W8xxTjaNIbheDOnjxPaicl1ym516fFsjONI0/2yAE5Ii45I2VyRSqkSjh5IE/khbxaj9az9Wa9T1pz1nRml/yB9fEN6SiaSQ==</latexit><latexit sha1_base64="wyA9hN3PVt+Db0lEvSgPOKpoib0=">AAACCnicbVDJSgNBEO2JWxy3qEcvrUEQhDAjgh4DIniMYBZIYujpqUma9Cx014hhyNmLv+LFgyJe/QJv/o2dRdDEBw2v3quiup6XSKHRcb6s3MLi0vJKftVeW9/Y3Cps79R0nCoOVR7LWDU8pkGKCKooUEIjUcBCT0Ld61+M/PodKC3i6AYHCbRD1o1EIDhDI3UK+73bFsI9qjDzgQ87ePxTVi5NZdt2p1B0Ss4YdJ64U1IkU1Q6hc+WH/M0hAi5ZFo3XSfBdsYUCi5haLdSDQnjfdaFpqERC0G3s/EpQ3poFJ8GsTIvQjpWf09kLNR6EHqmM2TY07PeSPzPa6YYnLczESUpQsQni4JUUozpKBfqCwUc5cAQxpUwf6W8xxTjaNIbheDOnjxPaicl1ym516fFsjONI0/2yAE5Ii45I2VyRSqkSjh5IE/khbxaj9az9Wa9T1pz1nRml/yB9fEN6SiaSQ==</latexit><latexit sha1_base64="wyA9hN3PVt+Db0lEvSgPOKpoib0=">AAACCnicbVDJSgNBEO2JWxy3qEcvrUEQhDAjgh4DIniMYBZIYujpqUma9Cx014hhyNmLv+LFgyJe/QJv/o2dRdDEBw2v3quiup6XSKHRcb6s3MLi0vJKftVeW9/Y3Cps79R0nCoOVR7LWDU8pkGKCKooUEIjUcBCT0Ld61+M/PodKC3i6AYHCbRD1o1EIDhDI3UK+73bFsI9qjDzgQ87ePxTVi5NZdt2p1B0Ss4YdJ64U1IkU1Q6hc+WH/M0hAi5ZFo3XSfBdsYUCi5haLdSDQnjfdaFpqERC0G3s/EpQ3poFJ8GsTIvQjpWf09kLNR6EHqmM2TY07PeSPzPa6YYnLczESUpQsQni4JUUozpKBfqCwUc5cAQxpUwf6W8xxTjaNIbheDOnjxPaicl1ym516fFsjONI0/2yAE5Ii45I2VyRSqkSjh5IE/khbxaj9az9Wa9T1pz1nRml/yB9fEN6SiaSQ==</latexit><latexit sha1_base64="wyA9hN3PVt+Db0lEvSgPOKpoib0=">AAACCnicbVDJSgNBEO2JWxy3qEcvrUEQhDAjgh4DIniMYBZIYujpqUma9Cx014hhyNmLv+LFgyJe/QJv/o2dRdDEBw2v3quiup6XSKHRcb6s3MLi0vJKftVeW9/Y3Cps79R0nCoOVR7LWDU8pkGKCKooUEIjUcBCT0Ld61+M/PodKC3i6AYHCbRD1o1EIDhDI3UK+73bFsI9qjDzgQ87ePxTVi5NZdt2p1B0Ss4YdJ64U1IkU1Q6hc+WH/M0hAi5ZFo3XSfBdsYUCi5haLdSDQnjfdaFpqERC0G3s/EpQ3poFJ8GsTIvQjpWf09kLNR6EHqmM2TY07PeSPzPa6YYnLczESUpQsQni4JUUozpKBfqCwUc5cAQxpUwf6W8xxTjaNIbheDOnjxPaicl1ym516fFsjONI0/2yAE5Ii45I2VyRSqkSjh5IE/khbxaj9az9Wa9T1pz1nRml/yB9fEN6SiaSQ==</latexit>

1
<latexit sha1_base64="W0FtBn+zZlJLkhk92DH6GReF6Ek=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lE0GPBi8cKthbaUDbbTbt0dxN2J0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTKSw6HnfTmVtfWNzq7rt7uzu7R/UDo86Nk4N420Wy9h0Q2q5FJq3UaDk3cRwqkLJH8PJbeE/PnFjRawfcJrwQNGRFpFgFAvJd113UKt7DW8Oskr8ktShRGtQ++oPY5YqrpFJam3P9xIMMmpQMMlnbj+1PKFsQke8l1NNFbdBNr91Rs5zZUii2OSlkczV3xMZVdZOVZh3Kopju+wV4n9eL8XoJsiETlLkmi0WRakkGJPicTIUhjOU05xQZkR+K2FjaijDPJ4iBH/55VXSuWz4XsO/v6o3z8o4qnACp3ABPlxDE+6gBW1gMIZneIU3RzkvzrvzsWitOOXMMfyB8/kDDoGM0w==</latexit><latexit sha1_base64="W0FtBn+zZlJLkhk92DH6GReF6Ek=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lE0GPBi8cKthbaUDbbTbt0dxN2J0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTKSw6HnfTmVtfWNzq7rt7uzu7R/UDo86Nk4N420Wy9h0Q2q5FJq3UaDk3cRwqkLJH8PJbeE/PnFjRawfcJrwQNGRFpFgFAvJd113UKt7DW8Oskr8ktShRGtQ++oPY5YqrpFJam3P9xIMMmpQMMlnbj+1PKFsQke8l1NNFbdBNr91Rs5zZUii2OSlkczV3xMZVdZOVZh3Kopju+wV4n9eL8XoJsiETlLkmi0WRakkGJPicTIUhjOU05xQZkR+K2FjaijDPJ4iBH/55VXSuWz4XsO/v6o3z8o4qnACp3ABPlxDE+6gBW1gMIZneIU3RzkvzrvzsWitOOXMMfyB8/kDDoGM0w==</latexit><latexit sha1_base64="W0FtBn+zZlJLkhk92DH6GReF6Ek=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lE0GPBi8cKthbaUDbbTbt0dxN2J0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTKSw6HnfTmVtfWNzq7rt7uzu7R/UDo86Nk4N420Wy9h0Q2q5FJq3UaDk3cRwqkLJH8PJbeE/PnFjRawfcJrwQNGRFpFgFAvJd113UKt7DW8Oskr8ktShRGtQ++oPY5YqrpFJam3P9xIMMmpQMMlnbj+1PKFsQke8l1NNFbdBNr91Rs5zZUii2OSlkczV3xMZVdZOVZh3Kopju+wV4n9eL8XoJsiETlLkmi0WRakkGJPicTIUhjOU05xQZkR+K2FjaijDPJ4iBH/55VXSuWz4XsO/v6o3z8o4qnACp3ABPlxDE+6gBW1gMIZneIU3RzkvzrvzsWitOOXMMfyB8/kDDoGM0w==</latexit><latexit sha1_base64="W0FtBn+zZlJLkhk92DH6GReF6Ek=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lE0GPBi8cKthbaUDbbTbt0dxN2J0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTKSw6HnfTmVtfWNzq7rt7uzu7R/UDo86Nk4N420Wy9h0Q2q5FJq3UaDk3cRwqkLJH8PJbeE/PnFjRawfcJrwQNGRFpFgFAvJd113UKt7DW8Oskr8ktShRGtQ++oPY5YqrpFJam3P9xIMMmpQMMlnbj+1PKFsQke8l1NNFbdBNr91Rs5zZUii2OSlkczV3xMZVdZOVZh3Kopju+wV4n9eL8XoJsiETlLkmi0WRakkGJPicTIUhjOU05xQZkR+K2FjaijDPJ4iBH/55VXSuWz4XsO/v6o3z8o4qnACp3ABPlxDE+6gBW1gMIZneIU3RzkvzrvzsWitOOXMMfyB8/kDDoGM0w==</latexit>

2
<latexit sha1_base64="nawBDJXWygC7FyvWYlLJ1OOCU3o=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy223bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeGEth0fO+ndLG5tb2TnnX3ds/ODyqHJ+0bZQYxlsskpHphtRyKTRvoUDJu7HhVIWSd8LpXe53nrixItKPOIt5oOhYi5FgFHOp7rruoFL1at4CZJ34BalCgeag8tUfRixRXCOT1Nqe78UYpNSgYJLP3X5ieUzZlI55L6OaKm6DdHHrnFxmypCMIpOVRrJQf0+kVFk7U2HWqShO7KqXi/95vQRHt0EqdJwg12y5aJRIghHJHydDYThDOcsIZUZktxI2oYYyzOLJQ/BXX14n7XrN92r+w3W1cVHEUYYzOIcr8OEGGnAPTWgBgwk8wyu8Ocp5cd6dj2VrySlmTuEPnM8fEAiM1A==</latexit><latexit sha1_base64="nawBDJXWygC7FyvWYlLJ1OOCU3o=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy223bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeGEth0fO+ndLG5tb2TnnX3ds/ODyqHJ+0bZQYxlsskpHphtRyKTRvoUDJu7HhVIWSd8LpXe53nrixItKPOIt5oOhYi5FgFHOp7rruoFL1at4CZJ34BalCgeag8tUfRixRXCOT1Nqe78UYpNSgYJLP3X5ieUzZlI55L6OaKm6DdHHrnFxmypCMIpOVRrJQf0+kVFk7U2HWqShO7KqXi/95vQRHt0EqdJwg12y5aJRIghHJHydDYThDOcsIZUZktxI2oYYyzOLJQ/BXX14n7XrN92r+w3W1cVHEUYYzOIcr8OEGGnAPTWgBgwk8wyu8Ocp5cd6dj2VrySlmTuEPnM8fEAiM1A==</latexit><latexit sha1_base64="nawBDJXWygC7FyvWYlLJ1OOCU3o=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy223bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeGEth0fO+ndLG5tb2TnnX3ds/ODyqHJ+0bZQYxlsskpHphtRyKTRvoUDJu7HhVIWSd8LpXe53nrixItKPOIt5oOhYi5FgFHOp7rruoFL1at4CZJ34BalCgeag8tUfRixRXCOT1Nqe78UYpNSgYJLP3X5ieUzZlI55L6OaKm6DdHHrnFxmypCMIpOVRrJQf0+kVFk7U2HWqShO7KqXi/95vQRHt0EqdJwg12y5aJRIghHJHydDYThDOcsIZUZktxI2oYYyzOLJQ/BXX14n7XrN92r+w3W1cVHEUYYzOIcr8OEGGnAPTWgBgwk8wyu8Ocp5cd6dj2VrySlmTuEPnM8fEAiM1A==</latexit><latexit sha1_base64="nawBDJXWygC7FyvWYlLJ1OOCU3o=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy223bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeGEth0fO+ndLG5tb2TnnX3ds/ODyqHJ+0bZQYxlsskpHphtRyKTRvoUDJu7HhVIWSd8LpXe53nrixItKPOIt5oOhYi5FgFHOp7rruoFL1at4CZJ34BalCgeag8tUfRixRXCOT1Nqe78UYpNSgYJLP3X5ieUzZlI55L6OaKm6DdHHrnFxmypCMIpOVRrJQf0+kVFk7U2HWqShO7KqXi/95vQRHt0EqdJwg12y5aJRIghHJHydDYThDOcsIZUZktxI2oYYyzOLJQ/BXX14n7XrN92r+w3W1cVHEUYYzOIcr8OEGGnAPTWgBgwk8wyu8Ocp5cd6dj2VrySlmTuEPnM8fEAiM1A==</latexit>

3
<latexit sha1_base64="NlIpzxTka1HQGrXMy19OJzMPNhw=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lU0GPBi8cK9gPaUDbbSbt0dxN2N0Ip/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTAQ31vO+ndLa+sbmVnnb3dnd2z+oHB61TJxqhk0Wi1h3QmpQcIVNy63ATqKRylBgOxzf5X77CbXhsXq0kwQDSYeKR5xRm0tXruv2K1Wv5s1BVolfkCoUaPQrX71BzFKJyjJBjen6XmKDKdWWM4Ezt5caTCgb0yF2M6qoRBNM57fOyHmmDEgU66yUJXP198SUSmMmMsw6JbUjs+zl4n9eN7XRbTDlKkktKrZYFKWC2Jjkj5MB18ismGSEMs2zWwkbUU2ZzeLJQ/CXX14lrcua79X8h+tq/ayIowwncAoX4MMN1OEeGtAEBiN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/EY+M1Q==</latexit><latexit sha1_base64="NlIpzxTka1HQGrXMy19OJzMPNhw=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lU0GPBi8cK9gPaUDbbSbt0dxN2N0Ip/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTAQ31vO+ndLa+sbmVnnb3dnd2z+oHB61TJxqhk0Wi1h3QmpQcIVNy63ATqKRylBgOxzf5X77CbXhsXq0kwQDSYeKR5xRm0tXruv2K1Wv5s1BVolfkCoUaPQrX71BzFKJyjJBjen6XmKDKdWWM4Ezt5caTCgb0yF2M6qoRBNM57fOyHmmDEgU66yUJXP198SUSmMmMsw6JbUjs+zl4n9eN7XRbTDlKkktKrZYFKWC2Jjkj5MB18ismGSEMs2zWwkbUU2ZzeLJQ/CXX14lrcua79X8h+tq/ayIowwncAoX4MMN1OEeGtAEBiN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/EY+M1Q==</latexit><latexit sha1_base64="NlIpzxTka1HQGrXMy19OJzMPNhw=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lU0GPBi8cK9gPaUDbbSbt0dxN2N0Ip/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTAQ31vO+ndLa+sbmVnnb3dnd2z+oHB61TJxqhk0Wi1h3QmpQcIVNy63ATqKRylBgOxzf5X77CbXhsXq0kwQDSYeKR5xRm0tXruv2K1Wv5s1BVolfkCoUaPQrX71BzFKJyjJBjen6XmKDKdWWM4Ezt5caTCgb0yF2M6qoRBNM57fOyHmmDEgU66yUJXP198SUSmMmMsw6JbUjs+zl4n9eN7XRbTDlKkktKrZYFKWC2Jjkj5MB18ismGSEMs2zWwkbUU2ZzeLJQ/CXX14lrcua79X8h+tq/ayIowwncAoX4MMN1OEeGtAEBiN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/EY+M1Q==</latexit><latexit sha1_base64="NlIpzxTka1HQGrXMy19OJzMPNhw=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lU0GPBi8cK9gPaUDbbSbt0dxN2N0Ip/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTAQ31vO+ndLa+sbmVnnb3dnd2z+oHB61TJxqhk0Wi1h3QmpQcIVNy63ATqKRylBgOxzf5X77CbXhsXq0kwQDSYeKR5xRm0tXruv2K1Wv5s1BVolfkCoUaPQrX71BzFKJyjJBjen6XmKDKdWWM4Ezt5caTCgb0yF2M6qoRBNM57fOyHmmDEgU66yUJXP198SUSmMmMsw6JbUjs+zl4n9eN7XRbTDlKkktKrZYFKWC2Jjkj5MB18ismGSEMs2zWwkbUU2ZzeLJQ/CXX14lrcua79X8h+tq/ayIowwncAoX4MMN1OEeGtAEBiN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/EY+M1Q==</latexit>

4
<latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="KzxSFFq+fFel01NpGmQYdZepG/Q=">AAAB3nicbZDNSgMxFIXv1L9aq1a3boJFcFVmRNCl4MZlFVsL7VAy6Z02NJMZkjtCGfoGblwo4mO5821MfxbaeiDwcU5C7j1RpqQl3//2ShubW9s75d3KXnX/4LB2VG3bNDcCWyJVqelE3KKSGlskSWEnM8iTSOFTNL6d5U/PaKxM9SNNMgwTPtQyloKTsx4uK/1a3W/4c7F1CJZQh6Wa/dpXb5CKPEFNQnFru4GfUVhwQ1IonFZ6ucWMizEfYteh5gnasJhPOmVnzhmwODXuaGJz9/eLgifWTpLI3Uw4jexqNjP/y7o5xddhIXWWE2qx+CjOFaOUzdZmA2lQkJo44MJINysTI264IFfOrIRgdeV1aF80Ar8R3PtQhhM4hXMI4Apu4A6a0AIBMbzAG7x7Y+/V+1jUVfKWvR3DH3mfP6EBi3g=</latexit><latexit sha1_base64="KzxSFFq+fFel01NpGmQYdZepG/Q=">AAAB3nicbZDNSgMxFIXv1L9aq1a3boJFcFVmRNCl4MZlFVsL7VAy6Z02NJMZkjtCGfoGblwo4mO5821MfxbaeiDwcU5C7j1RpqQl3//2ShubW9s75d3KXnX/4LB2VG3bNDcCWyJVqelE3KKSGlskSWEnM8iTSOFTNL6d5U/PaKxM9SNNMgwTPtQyloKTsx4uK/1a3W/4c7F1CJZQh6Wa/dpXb5CKPEFNQnFru4GfUVhwQ1IonFZ6ucWMizEfYteh5gnasJhPOmVnzhmwODXuaGJz9/eLgifWTpLI3Uw4jexqNjP/y7o5xddhIXWWE2qx+CjOFaOUzdZmA2lQkJo44MJINysTI264IFfOrIRgdeV1aF80Ar8R3PtQhhM4hXMI4Apu4A6a0AIBMbzAG7x7Y+/V+1jUVfKWvR3DH3mfP6EBi3g=</latexit><latexit sha1_base64="wDW4RYNl7b9TaptjjfeLsvoe8Uo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrp4aoyqNbcujsHWSVeQWpQoDmofvWHMUsjrpBJakzPcxP0M6pRMMlnlX5qeELZhI54z1JFI278bH7pjJxbZUjCWNtSSObq74mMRsZMo8B2RhTHZtnLxf+8XorhjZ8JlaTIFVssClNJMCb522QoNGcop5ZQpoW9lbAx1ZShDScPwVt+eZW0L+ueW/fu3VrjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8AqSOMqg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit>

t, hdec
t

<latexit sha1_base64="zmtgFAiF27MKq+Gaj0dbS+HOkNU=">AAAB/XicbVDLSsNQEL2prxpf8bFzE6yCCymJCLosuHFZwT6gjeHmZtJeevPg3olYQ/FX3LhQxK3/4c6/MWmz0OqBgcM5M8zM8RLBFVrWl1ZZWFxaXqmu6mvrG5tbxvZOW8WpZNBisYhl16MKBI+ghRwFdBMJNPQEdLzRZeF37kAqHkc3OE7ACekg4gFnFHPJNfbwZHjbR7hHGWY+sImLuu4aNatuTWH+JXZJaqRE0zU++37M0hAiZIIq1bOtBJ2MSuRMwETvpwoSykZ0AL2cRjQE5WTT6yfmUa74ZhDLvCI0p+rPiYyGSo1DL+8MKQ7VvFeI/3m9FIMLJ+NRkiJEbLYoSIWJsVlEYfpcAkMxzgllkue3mmxIJWWYB1aEYM+//Je0T+u2Vbevz2qNwzKOKtknB+SY2OScNMgVaZIWYeSBPJEX8qo9as/am/Y+a61o5cwu+QXt4xvxHZTG</latexit><latexit sha1_base64="zmtgFAiF27MKq+Gaj0dbS+HOkNU=">AAAB/XicbVDLSsNQEL2prxpf8bFzE6yCCymJCLosuHFZwT6gjeHmZtJeevPg3olYQ/FX3LhQxK3/4c6/MWmz0OqBgcM5M8zM8RLBFVrWl1ZZWFxaXqmu6mvrG5tbxvZOW8WpZNBisYhl16MKBI+ghRwFdBMJNPQEdLzRZeF37kAqHkc3OE7ACekg4gFnFHPJNfbwZHjbR7hHGWY+sImLuu4aNatuTWH+JXZJaqRE0zU++37M0hAiZIIq1bOtBJ2MSuRMwETvpwoSykZ0AL2cRjQE5WTT6yfmUa74ZhDLvCI0p+rPiYyGSo1DL+8MKQ7VvFeI/3m9FIMLJ+NRkiJEbLYoSIWJsVlEYfpcAkMxzgllkue3mmxIJWWYB1aEYM+//Je0T+u2Vbevz2qNwzKOKtknB+SY2OScNMgVaZIWYeSBPJEX8qo9as/am/Y+a61o5cwu+QXt4xvxHZTG</latexit><latexit sha1_base64="zmtgFAiF27MKq+Gaj0dbS+HOkNU=">AAAB/XicbVDLSsNQEL2prxpf8bFzE6yCCymJCLosuHFZwT6gjeHmZtJeevPg3olYQ/FX3LhQxK3/4c6/MWmz0OqBgcM5M8zM8RLBFVrWl1ZZWFxaXqmu6mvrG5tbxvZOW8WpZNBisYhl16MKBI+ghRwFdBMJNPQEdLzRZeF37kAqHkc3OE7ACekg4gFnFHPJNfbwZHjbR7hHGWY+sImLuu4aNatuTWH+JXZJaqRE0zU++37M0hAiZIIq1bOtBJ2MSuRMwETvpwoSykZ0AL2cRjQE5WTT6yfmUa74ZhDLvCI0p+rPiYyGSo1DL+8MKQ7VvFeI/3m9FIMLJ+NRkiJEbLYoSIWJsVlEYfpcAkMxzgllkue3mmxIJWWYB1aEYM+//Je0T+u2Vbevz2qNwzKOKtknB+SY2OScNMgVaZIWYeSBPJEX8qo9as/am/Y+a61o5cwu+QXt4xvxHZTG</latexit><latexit sha1_base64="zmtgFAiF27MKq+Gaj0dbS+HOkNU=">AAAB/XicbVDLSsNQEL2prxpf8bFzE6yCCymJCLosuHFZwT6gjeHmZtJeevPg3olYQ/FX3LhQxK3/4c6/MWmz0OqBgcM5M8zM8RLBFVrWl1ZZWFxaXqmu6mvrG5tbxvZOW8WpZNBisYhl16MKBI+ghRwFdBMJNPQEdLzRZeF37kAqHkc3OE7ACekg4gFnFHPJNfbwZHjbR7hHGWY+sImLuu4aNatuTWH+JXZJaqRE0zU++37M0hAiZIIq1bOtBJ2MSuRMwETvpwoSykZ0AL2cRjQE5WTT6yfmUa74ZhDLvCI0p+rPiYyGSo1DL+8MKQ7VvFeI/3m9FIMLJ+NRkiJEbLYoSIWJsVlEYfpcAkMxzgllkue3mmxIJWWYB1aEYM+//Je0T+u2Vbevz2qNwzKOKtknB+SY2OScNMgVaZIWYeSBPJEX8qo9as/am/Y+a61o5cwu+QXt4xvxHZTG</latexit>

t, ĥt
<latexit sha1_base64="Eygw2YDJC00YpXvFJZKQUVEW8w4=">AAAB9HicbVBNS8NAEJ3Urxq/qh69BKvgQUoigh4LXjxWsB/QhrLZbtqlm03cnRRK6O/w4kERr/4Yb/4bN20O2vpg4PHeDDPzgkRwja77bZXW1jc2t8rb9s7u3v5B5fCopeNUUdaksYhVJyCaCS5ZEzkK1kkUI1EgWDsY3+V+e8KU5rF8xGnC/IgMJQ85JWgkHy97I4LZaNZH2+5Xqm7NncNZJV5BqlCg0a989QYxTSMmkQqidddzE/QzopBTwWZ2L9UsIXRMhqxrqCQR0342P3rmnBtl4ISxMiXRmau/JzISaT2NAtMZERzpZS8X//O6KYa3fsZlkiKTdLEoTIWDsZMn4Ay4YhTF1BBCFTe3OnREFKFocspD8JZfXiWtq5rn1ryH62r9rIijDCdwChfgwQ3U4R4a0AQKT/AMr/BmTawX6936WLSWrGLmGP7A+vwB0rSRXg==</latexit><latexit sha1_base64="Eygw2YDJC00YpXvFJZKQUVEW8w4=">AAAB9HicbVBNS8NAEJ3Urxq/qh69BKvgQUoigh4LXjxWsB/QhrLZbtqlm03cnRRK6O/w4kERr/4Yb/4bN20O2vpg4PHeDDPzgkRwja77bZXW1jc2t8rb9s7u3v5B5fCopeNUUdaksYhVJyCaCS5ZEzkK1kkUI1EgWDsY3+V+e8KU5rF8xGnC/IgMJQ85JWgkHy97I4LZaNZH2+5Xqm7NncNZJV5BqlCg0a989QYxTSMmkQqidddzE/QzopBTwWZ2L9UsIXRMhqxrqCQR0342P3rmnBtl4ISxMiXRmau/JzISaT2NAtMZERzpZS8X//O6KYa3fsZlkiKTdLEoTIWDsZMn4Ay4YhTF1BBCFTe3OnREFKFocspD8JZfXiWtq5rn1ryH62r9rIijDCdwChfgwQ3U4R4a0AQKT/AMr/BmTawX6936WLSWrGLmGP7A+vwB0rSRXg==</latexit><latexit sha1_base64="Eygw2YDJC00YpXvFJZKQUVEW8w4=">AAAB9HicbVBNS8NAEJ3Urxq/qh69BKvgQUoigh4LXjxWsB/QhrLZbtqlm03cnRRK6O/w4kERr/4Yb/4bN20O2vpg4PHeDDPzgkRwja77bZXW1jc2t8rb9s7u3v5B5fCopeNUUdaksYhVJyCaCS5ZEzkK1kkUI1EgWDsY3+V+e8KU5rF8xGnC/IgMJQ85JWgkHy97I4LZaNZH2+5Xqm7NncNZJV5BqlCg0a989QYxTSMmkQqidddzE/QzopBTwWZ2L9UsIXRMhqxrqCQR0342P3rmnBtl4ISxMiXRmau/JzISaT2NAtMZERzpZS8X//O6KYa3fsZlkiKTdLEoTIWDsZMn4Ay4YhTF1BBCFTe3OnREFKFocspD8JZfXiWtq5rn1ryH62r9rIijDCdwChfgwQ3U4R4a0AQKT/AMr/BmTawX6936WLSWrGLmGP7A+vwB0rSRXg==</latexit><latexit sha1_base64="Eygw2YDJC00YpXvFJZKQUVEW8w4=">AAAB9HicbVBNS8NAEJ3Urxq/qh69BKvgQUoigh4LXjxWsB/QhrLZbtqlm03cnRRK6O/w4kERr/4Yb/4bN20O2vpg4PHeDDPzgkRwja77bZXW1jc2t8rb9s7u3v5B5fCopeNUUdaksYhVJyCaCS5ZEzkK1kkUI1EgWDsY3+V+e8KU5rF8xGnC/IgMJQ85JWgkHy97I4LZaNZH2+5Xqm7NncNZJV5BqlCg0a989QYxTSMmkQqidddzE/QzopBTwWZ2L9UsIXRMhqxrqCQR0342P3rmnBtl4ISxMiXRmau/JzISaT2NAtMZERzpZS8X//O6KYa3fsZlkiKTdLEoTIWDsZMn4Ay4YhTF1BBCFTe3OnREFKFocspD8JZfXiWtq5rn1ryH62r9rIijDCdwChfgwQ3U4R4a0AQKT/AMr/BmTawX6936WLSWrGLmGP7A+vwB0rSRXg==</latexit>

ĥt
<latexit sha1_base64="/Oj3scvJ/KKMXtIY3E0YhJrP6sE=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYxnBJEpyhL3NXrJkd+/YnRPCkV9hY6GIrT/Hzn/jJrlCEx8MPN6bYWZelEph0fe/vdLa+sbmVnm7srO7t39QPTxq2yQzjLdYIhPzEFHLpdC8hQIlf0gNpyqSvBONb2Z+54kbKxJ9j5OUh4oOtYgFo+ikx96IYj6a9rFfrfl1fw6ySoKC1KBAs1/96g0SlimukUlqbTfwUwxzalAwyaeVXmZ5StmYDnnXUU0Vt2E+P3hKzpwyIHFiXGkkc/X3RE6VtRMVuU5FcWSXvZn4n9fNML4Oc6HTDLlmi0VxJgkmZPY9GQjDGcqJI5QZ4W4lbEQNZegyqrgQguWXV0n7oh749eDustbwizjKcAKncA4BXEEDbqEJLWCg4Ble4c0z3ov37n0sWkteMXMMf+B9/gAin5CO</latexit><latexit sha1_base64="/Oj3scvJ/KKMXtIY3E0YhJrP6sE=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYxnBJEpyhL3NXrJkd+/YnRPCkV9hY6GIrT/Hzn/jJrlCEx8MPN6bYWZelEph0fe/vdLa+sbmVnm7srO7t39QPTxq2yQzjLdYIhPzEFHLpdC8hQIlf0gNpyqSvBONb2Z+54kbKxJ9j5OUh4oOtYgFo+ikx96IYj6a9rFfrfl1fw6ySoKC1KBAs1/96g0SlimukUlqbTfwUwxzalAwyaeVXmZ5StmYDnnXUU0Vt2E+P3hKzpwyIHFiXGkkc/X3RE6VtRMVuU5FcWSXvZn4n9fNML4Oc6HTDLlmi0VxJgkmZPY9GQjDGcqJI5QZ4W4lbEQNZegyqrgQguWXV0n7oh749eDustbwizjKcAKncA4BXEEDbqEJLWCg4Ble4c0z3ov37n0sWkteMXMMf+B9/gAin5CO</latexit><latexit sha1_base64="/Oj3scvJ/KKMXtIY3E0YhJrP6sE=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYxnBJEpyhL3NXrJkd+/YnRPCkV9hY6GIrT/Hzn/jJrlCEx8MPN6bYWZelEph0fe/vdLa+sbmVnm7srO7t39QPTxq2yQzjLdYIhPzEFHLpdC8hQIlf0gNpyqSvBONb2Z+54kbKxJ9j5OUh4oOtYgFo+ikx96IYj6a9rFfrfl1fw6ySoKC1KBAs1/96g0SlimukUlqbTfwUwxzalAwyaeVXmZ5StmYDnnXUU0Vt2E+P3hKzpwyIHFiXGkkc/X3RE6VtRMVuU5FcWSXvZn4n9fNML4Oc6HTDLlmi0VxJgkmZPY9GQjDGcqJI5QZ4W4lbEQNZegyqrgQguWXV0n7oh749eDustbwizjKcAKncA4BXEEDbqEJLWCg4Ble4c0z3ov37n0sWkteMXMMf+B9/gAin5CO</latexit><latexit sha1_base64="/Oj3scvJ/KKMXtIY3E0YhJrP6sE=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYxnBJEpyhL3NXrJkd+/YnRPCkV9hY6GIrT/Hzn/jJrlCEx8MPN6bYWZelEph0fe/vdLa+sbmVnm7srO7t39QPTxq2yQzjLdYIhPzEFHLpdC8hQIlf0gNpyqSvBONb2Z+54kbKxJ9j5OUh4oOtYgFo+ikx96IYj6a9rFfrfl1fw6ySoKC1KBAs1/96g0SlimukUlqbTfwUwxzalAwyaeVXmZ5StmYDnnXUU0Vt2E+P3hKzpwyIHFiXGkkc/X3RE6VtRMVuU5FcWSXvZn4n9fNML4Oc6HTDLlmi0VxJgkmZPY9GQjDGcqJI5QZ4W4lbEQNZegyqrgQguWXV0n7oh749eDustbwizjKcAKncA4BXEEDbqEJLWCg4Ble4c0z3ov37n0sWkteMXMMf+B9/gAin5CO</latexit>
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<latexit sha1_base64="zBRItItZAH8bgF6v+eCCNTPAyME="></latexit><latexit sha1_base64="zBRItItZAH8bgF6v+eCCNTPAyME="></latexit><latexit sha1_base64="zBRItItZAH8bgF6v+eCCNTPAyME="></latexit><latexit sha1_base64="zBRItItZAH8bgF6v+eCCNTPAyME="></latexit>

0
<latexit sha1_base64="p1yAOt7sRNV0k235L9KKlHiX7/k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrpwa0MqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/m186I+dWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXty7rn1r37q1rjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8ApE+Mqg==</latexit><latexit sha1_base64="p1yAOt7sRNV0k235L9KKlHiX7/k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrpwa0MqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/m186I+dWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXty7rn1r37q1rjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8ApE+Mqg==</latexit><latexit sha1_base64="p1yAOt7sRNV0k235L9KKlHiX7/k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrpwa0MqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/m186I+dWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXty7rn1r37q1rjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8ApE+Mqg==</latexit><latexit sha1_base64="p1yAOt7sRNV0k235L9KKlHiX7/k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrpwa0MqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/m186I+dWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXty7rn1r37q1rjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8ApE+Mqg==</latexit>

1
<latexit sha1_base64="W0FtBn+zZlJLkhk92DH6GReF6Ek=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lE0GPBi8cKthbaUDbbTbt0dxN2J0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTKSw6HnfTmVtfWNzq7rt7uzu7R/UDo86Nk4N420Wy9h0Q2q5FJq3UaDk3cRwqkLJH8PJbeE/PnFjRawfcJrwQNGRFpFgFAvJd113UKt7DW8Oskr8ktShRGtQ++oPY5YqrpFJam3P9xIMMmpQMMlnbj+1PKFsQke8l1NNFbdBNr91Rs5zZUii2OSlkczV3xMZVdZOVZh3Kopju+wV4n9eL8XoJsiETlLkmi0WRakkGJPicTIUhjOU05xQZkR+K2FjaijDPJ4iBH/55VXSuWz4XsO/v6o3z8o4qnACp3ABPlxDE+6gBW1gMIZneIU3RzkvzrvzsWitOOXMMfyB8/kDDoGM0w==</latexit><latexit sha1_base64="W0FtBn+zZlJLkhk92DH6GReF6Ek=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lE0GPBi8cKthbaUDbbTbt0dxN2J0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTKSw6HnfTmVtfWNzq7rt7uzu7R/UDo86Nk4N420Wy9h0Q2q5FJq3UaDk3cRwqkLJH8PJbeE/PnFjRawfcJrwQNGRFpFgFAvJd113UKt7DW8Oskr8ktShRGtQ++oPY5YqrpFJam3P9xIMMmpQMMlnbj+1PKFsQke8l1NNFbdBNr91Rs5zZUii2OSlkczV3xMZVdZOVZh3Kopju+wV4n9eL8XoJsiETlLkmi0WRakkGJPicTIUhjOU05xQZkR+K2FjaijDPJ4iBH/55VXSuWz4XsO/v6o3z8o4qnACp3ABPlxDE+6gBW1gMIZneIU3RzkvzrvzsWitOOXMMfyB8/kDDoGM0w==</latexit><latexit sha1_base64="W0FtBn+zZlJLkhk92DH6GReF6Ek=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lE0GPBi8cKthbaUDbbTbt0dxN2J0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTKSw6HnfTmVtfWNzq7rt7uzu7R/UDo86Nk4N420Wy9h0Q2q5FJq3UaDk3cRwqkLJH8PJbeE/PnFjRawfcJrwQNGRFpFgFAvJd113UKt7DW8Oskr8ktShRGtQ++oPY5YqrpFJam3P9xIMMmpQMMlnbj+1PKFsQke8l1NNFbdBNr91Rs5zZUii2OSlkczV3xMZVdZOVZh3Kopju+wV4n9eL8XoJsiETlLkmi0WRakkGJPicTIUhjOU05xQZkR+K2FjaijDPJ4iBH/55VXSuWz4XsO/v6o3z8o4qnACp3ABPlxDE+6gBW1gMIZneIU3RzkvzrvzsWitOOXMMfyB8/kDDoGM0w==</latexit><latexit sha1_base64="W0FtBn+zZlJLkhk92DH6GReF6Ek=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lE0GPBi8cKthbaUDbbTbt0dxN2J0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTKSw6HnfTmVtfWNzq7rt7uzu7R/UDo86Nk4N420Wy9h0Q2q5FJq3UaDk3cRwqkLJH8PJbeE/PnFjRawfcJrwQNGRFpFgFAvJd113UKt7DW8Oskr8ktShRGtQ++oPY5YqrpFJam3P9xIMMmpQMMlnbj+1PKFsQke8l1NNFbdBNr91Rs5zZUii2OSlkczV3xMZVdZOVZh3Kopju+wV4n9eL8XoJsiETlLkmi0WRakkGJPicTIUhjOU05xQZkR+K2FjaijDPJ4iBH/55VXSuWz4XsO/v6o3z8o4qnACp3ABPlxDE+6gBW1gMIZneIU3RzkvzrvzsWitOOXMMfyB8/kDDoGM0w==</latexit>

2
<latexit sha1_base64="nawBDJXWygC7FyvWYlLJ1OOCU3o=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy223bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeGEth0fO+ndLG5tb2TnnX3ds/ODyqHJ+0bZQYxlsskpHphtRyKTRvoUDJu7HhVIWSd8LpXe53nrixItKPOIt5oOhYi5FgFHOp7rruoFL1at4CZJ34BalCgeag8tUfRixRXCOT1Nqe78UYpNSgYJLP3X5ieUzZlI55L6OaKm6DdHHrnFxmypCMIpOVRrJQf0+kVFk7U2HWqShO7KqXi/95vQRHt0EqdJwg12y5aJRIghHJHydDYThDOcsIZUZktxI2oYYyzOLJQ/BXX14n7XrN92r+w3W1cVHEUYYzOIcr8OEGGnAPTWgBgwk8wyu8Ocp5cd6dj2VrySlmTuEPnM8fEAiM1A==</latexit><latexit sha1_base64="nawBDJXWygC7FyvWYlLJ1OOCU3o=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy223bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeGEth0fO+ndLG5tb2TnnX3ds/ODyqHJ+0bZQYxlsskpHphtRyKTRvoUDJu7HhVIWSd8LpXe53nrixItKPOIt5oOhYi5FgFHOp7rruoFL1at4CZJ34BalCgeag8tUfRixRXCOT1Nqe78UYpNSgYJLP3X5ieUzZlI55L6OaKm6DdHHrnFxmypCMIpOVRrJQf0+kVFk7U2HWqShO7KqXi/95vQRHt0EqdJwg12y5aJRIghHJHydDYThDOcsIZUZktxI2oYYyzOLJQ/BXX14n7XrN92r+w3W1cVHEUYYzOIcr8OEGGnAPTWgBgwk8wyu8Ocp5cd6dj2VrySlmTuEPnM8fEAiM1A==</latexit><latexit sha1_base64="nawBDJXWygC7FyvWYlLJ1OOCU3o=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy223bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeGEth0fO+ndLG5tb2TnnX3ds/ODyqHJ+0bZQYxlsskpHphtRyKTRvoUDJu7HhVIWSd8LpXe53nrixItKPOIt5oOhYi5FgFHOp7rruoFL1at4CZJ34BalCgeag8tUfRixRXCOT1Nqe78UYpNSgYJLP3X5ieUzZlI55L6OaKm6DdHHrnFxmypCMIpOVRrJQf0+kVFk7U2HWqShO7KqXi/95vQRHt0EqdJwg12y5aJRIghHJHydDYThDOcsIZUZktxI2oYYyzOLJQ/BXX14n7XrN92r+w3W1cVHEUYYzOIcr8OEGGnAPTWgBgwk8wyu8Ocp5cd6dj2VrySlmTuEPnM8fEAiM1A==</latexit><latexit sha1_base64="nawBDJXWygC7FyvWYlLJ1OOCU3o=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy223bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeGEth0fO+ndLG5tb2TnnX3ds/ODyqHJ+0bZQYxlsskpHphtRyKTRvoUDJu7HhVIWSd8LpXe53nrixItKPOIt5oOhYi5FgFHOp7rruoFL1at4CZJ34BalCgeag8tUfRixRXCOT1Nqe78UYpNSgYJLP3X5ieUzZlI55L6OaKm6DdHHrnFxmypCMIpOVRrJQf0+kVFk7U2HWqShO7KqXi/95vQRHt0EqdJwg12y5aJRIghHJHydDYThDOcsIZUZktxI2oYYyzOLJQ/BXX14n7XrN92r+w3W1cVHEUYYzOIcr8OEGGnAPTWgBgwk8wyu8Ocp5cd6dj2VrySlmTuEPnM8fEAiM1A==</latexit>

3
<latexit sha1_base64="NlIpzxTka1HQGrXMy19OJzMPNhw=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lU0GPBi8cK9gPaUDbbSbt0dxN2N0Ip/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTAQ31vO+ndLa+sbmVnnb3dnd2z+oHB61TJxqhk0Wi1h3QmpQcIVNy63ATqKRylBgOxzf5X77CbXhsXq0kwQDSYeKR5xRm0tXruv2K1Wv5s1BVolfkCoUaPQrX71BzFKJyjJBjen6XmKDKdWWM4Ezt5caTCgb0yF2M6qoRBNM57fOyHmmDEgU66yUJXP198SUSmMmMsw6JbUjs+zl4n9eN7XRbTDlKkktKrZYFKWC2Jjkj5MB18ismGSEMs2zWwkbUU2ZzeLJQ/CXX14lrcua79X8h+tq/ayIowwncAoX4MMN1OEeGtAEBiN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/EY+M1Q==</latexit><latexit sha1_base64="NlIpzxTka1HQGrXMy19OJzMPNhw=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lU0GPBi8cK9gPaUDbbSbt0dxN2N0Ip/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTAQ31vO+ndLa+sbmVnnb3dnd2z+oHB61TJxqhk0Wi1h3QmpQcIVNy63ATqKRylBgOxzf5X77CbXhsXq0kwQDSYeKR5xRm0tXruv2K1Wv5s1BVolfkCoUaPQrX71BzFKJyjJBjen6XmKDKdWWM4Ezt5caTCgb0yF2M6qoRBNM57fOyHmmDEgU66yUJXP198SUSmMmMsw6JbUjs+zl4n9eN7XRbTDlKkktKrZYFKWC2Jjkj5MB18ismGSEMs2zWwkbUU2ZzeLJQ/CXX14lrcua79X8h+tq/ayIowwncAoX4MMN1OEeGtAEBiN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/EY+M1Q==</latexit><latexit sha1_base64="NlIpzxTka1HQGrXMy19OJzMPNhw=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lU0GPBi8cK9gPaUDbbSbt0dxN2N0Ip/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTAQ31vO+ndLa+sbmVnnb3dnd2z+oHB61TJxqhk0Wi1h3QmpQcIVNy63ATqKRylBgOxzf5X77CbXhsXq0kwQDSYeKR5xRm0tXruv2K1Wv5s1BVolfkCoUaPQrX71BzFKJyjJBjen6XmKDKdWWM4Ezt5caTCgb0yF2M6qoRBNM57fOyHmmDEgU66yUJXP198SUSmMmMsw6JbUjs+zl4n9eN7XRbTDlKkktKrZYFKWC2Jjkj5MB18ismGSEMs2zWwkbUU2ZzeLJQ/CXX14lrcua79X8h+tq/ayIowwncAoX4MMN1OEeGtAEBiN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/EY+M1Q==</latexit><latexit sha1_base64="NlIpzxTka1HQGrXMy19OJzMPNhw=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lU0GPBi8cK9gPaUDbbSbt0dxN2N0Ip/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTAQ31vO+ndLa+sbmVnnb3dnd2z+oHB61TJxqhk0Wi1h3QmpQcIVNy63ATqKRylBgOxzf5X77CbXhsXq0kwQDSYeKR5xRm0tXruv2K1Wv5s1BVolfkCoUaPQrX71BzFKJyjJBjen6XmKDKdWWM4Ezt5caTCgb0yF2M6qoRBNM57fOyHmmDEgU66yUJXP198SUSmMmMsw6JbUjs+zl4n9eN7XRbTDlKkktKrZYFKWC2Jjkj5MB18ismGSEMs2zWwkbUU2ZzeLJQ/CXX14lrcua79X8h+tq/ayIowwncAoX4MMN1OEeGtAEBiN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/EY+M1Q==</latexit>

4
<latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="KzxSFFq+fFel01NpGmQYdZepG/Q=">AAAB3nicbZDNSgMxFIXv1L9aq1a3boJFcFVmRNCl4MZlFVsL7VAy6Z02NJMZkjtCGfoGblwo4mO5821MfxbaeiDwcU5C7j1RpqQl3//2ShubW9s75d3KXnX/4LB2VG3bNDcCWyJVqelE3KKSGlskSWEnM8iTSOFTNL6d5U/PaKxM9SNNMgwTPtQyloKTsx4uK/1a3W/4c7F1CJZQh6Wa/dpXb5CKPEFNQnFru4GfUVhwQ1IonFZ6ucWMizEfYteh5gnasJhPOmVnzhmwODXuaGJz9/eLgifWTpLI3Uw4jexqNjP/y7o5xddhIXWWE2qx+CjOFaOUzdZmA2lQkJo44MJINysTI264IFfOrIRgdeV1aF80Ar8R3PtQhhM4hXMI4Apu4A6a0AIBMbzAG7x7Y+/V+1jUVfKWvR3DH3mfP6EBi3g=</latexit><latexit sha1_base64="KzxSFFq+fFel01NpGmQYdZepG/Q=">AAAB3nicbZDNSgMxFIXv1L9aq1a3boJFcFVmRNCl4MZlFVsL7VAy6Z02NJMZkjtCGfoGblwo4mO5821MfxbaeiDwcU5C7j1RpqQl3//2ShubW9s75d3KXnX/4LB2VG3bNDcCWyJVqelE3KKSGlskSWEnM8iTSOFTNL6d5U/PaKxM9SNNMgwTPtQyloKTsx4uK/1a3W/4c7F1CJZQh6Wa/dpXb5CKPEFNQnFru4GfUVhwQ1IonFZ6ucWMizEfYteh5gnasJhPOmVnzhmwODXuaGJz9/eLgifWTpLI3Uw4jexqNjP/y7o5xddhIXWWE2qx+CjOFaOUzdZmA2lQkJo44MJINysTI264IFfOrIRgdeV1aF80Ar8R3PtQhhM4hXMI4Apu4A6a0AIBMbzAG7x7Y+/V+1jUVfKWvR3DH3mfP6EBi3g=</latexit><latexit sha1_base64="wDW4RYNl7b9TaptjjfeLsvoe8Uo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrp4aoyqNbcujsHWSVeQWpQoDmofvWHMUsjrpBJakzPcxP0M6pRMMlnlX5qeELZhI54z1JFI278bH7pjJxbZUjCWNtSSObq74mMRsZMo8B2RhTHZtnLxf+8XorhjZ8JlaTIFVssClNJMCb522QoNGcop5ZQpoW9lbAx1ZShDScPwVt+eZW0L+ueW/fu3VrjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8AqSOMqg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit>

0
<latexit sha1_base64="p1yAOt7sRNV0k235L9KKlHiX7/k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrpwa0MqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/m186I+dWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXty7rn1r37q1rjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8ApE+Mqg==</latexit><latexit sha1_base64="p1yAOt7sRNV0k235L9KKlHiX7/k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrpwa0MqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/m186I+dWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXty7rn1r37q1rjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8ApE+Mqg==</latexit><latexit sha1_base64="p1yAOt7sRNV0k235L9KKlHiX7/k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrpwa0MqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/m186I+dWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXty7rn1r37q1rjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8ApE+Mqg==</latexit><latexit sha1_base64="p1yAOt7sRNV0k235L9KKlHiX7/k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrpwa0MqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/m186I+dWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXty7rn1r37q1rjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8ApE+Mqg==</latexit>



28

2

4hq
start

3

5

<latexit sha1_base64="u5t9eUJuIhBDNBCXinG6DlY3TC4="></latexit><latexit sha1_base64="u5t9eUJuIhBDNBCXinG6DlY3TC4="></latexit><latexit sha1_base64="u5t9eUJuIhBDNBCXinG6DlY3TC4="></latexit><latexit sha1_base64="u5t9eUJuIhBDNBCXinG6DlY3TC4="></latexit>

2

4hq
1

3

5

<latexit sha1_base64="F7+7jNm3H1oURcKfYl+MlaqzeYw="></latexit><latexit sha1_base64="F7+7jNm3H1oURcKfYl+MlaqzeYw="></latexit><latexit sha1_base64="F7+7jNm3H1oURcKfYl+MlaqzeYw="></latexit><latexit sha1_base64="F7+7jNm3H1oURcKfYl+MlaqzeYw="></latexit>

2

4hq
t

3

5

<latexit sha1_base64="ZThHFXJDVV+Fi++a7qctiyD5CXA="></latexit><latexit sha1_base64="ZThHFXJDVV+Fi++a7qctiyD5CXA="></latexit><latexit sha1_base64="ZThHFXJDVV+Fi++a7qctiyD5CXA="></latexit><latexit sha1_base64="ZThHFXJDVV+Fi++a7qctiyD5CXA="></latexit>

2

4hq
2

3

5

<latexit sha1_base64="9dlSUi1J4p45YUBTWAli2+ESLJA="></latexit><latexit sha1_base64="9dlSUi1J4p45YUBTWAli2+ESLJA="></latexit><latexit sha1_base64="9dlSUi1J4p45YUBTWAli2+ESLJA="></latexit><latexit sha1_base64="9dlSUi1J4p45YUBTWAli2+ESLJA="></latexit>
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Part 3 : Query the next city with the non-
visited cities using attention.

Multi-head attention residual 
connection, layer normalization are 
used. 
Memory/speed complexity is O(n) at 
each recursive step.

2

4ĥt

3

5

<latexit sha1_base64="u7JQCJdojNDHK696acJXZ/gTD7s="></latexit><latexit sha1_base64="u7JQCJdojNDHK696acJXZ/gTD7s="></latexit><latexit sha1_base64="u7JQCJdojNDHK696acJXZ/gTD7s="></latexit><latexit sha1_base64="u7JQCJdojNDHK696acJXZ/gTD7s="></latexit>

2

4ĥstart

3

5

<latexit sha1_base64="yDFzHs+SrqdNoUdMu/KwzB4MyKo="></latexit><latexit sha1_base64="yDFzHs+SrqdNoUdMu/KwzB4MyKo="></latexit><latexit sha1_base64="yDFzHs+SrqdNoUdMu/KwzB4MyKo="></latexit><latexit sha1_base64="yDFzHs+SrqdNoUdMu/KwzB4MyKo="></latexit>

2

4ĥ1

3

5

<latexit sha1_base64="tYgSjhJO1YjpbiG6WJbMWwQutZk="></latexit><latexit sha1_base64="tYgSjhJO1YjpbiG6WJbMWwQutZk="></latexit><latexit sha1_base64="tYgSjhJO1YjpbiG6WJbMWwQutZk="></latexit><latexit sha1_base64="tYgSjhJO1YjpbiG6WJbMWwQutZk="></latexit>
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<latexit sha1_base64="0f0vNO3tNj2h+f6vuYmObilytdk="></latexit><latexit sha1_base64="0f0vNO3tNj2h+f6vuYmObilytdk="></latexit><latexit sha1_base64="0f0vNO3tNj2h+f6vuYmObilytdk="></latexit><latexit sha1_base64="0f0vNO3tNj2h+f6vuYmObilytdk="></latexit>

Attention Layer between node t and Encoded Nodes
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<latexit sha1_base64="PHP/FbKpr2TMJXoer1wCctQyKHI=">AAAB+HicbVBNS8NAEN34WetHox69LBahp5KIoMeClx4r2A9oa9lsN+3S3U3YnYg19Jd48aCIV3+KN/+Nm5iDtj4YeLw3w8y8IBbcgOd9OWvrG5tb26Wd8u7e/kHFPTzqmCjRlLVpJCLdC4hhgivWBg6C9WLNiAwE6waz68zv3jNteKRuYR6zoSQTxUNOCVhp5FaadwNgD6BlyhRdlEdu1at7OfAq8QtSRQVaI/dzMI5oIpkCKogxfd+LYZgSDZwKtigPEsNiQmdkwvqWKiKZGab54Qt8ZpUxDiNtSwHO1d8TKZHGzGVgOyWBqVn2MvE/r59AeDVMuYoTyN7KF4WJwBDhLAU85ppREHNLCNXc3orplGhCwWaVheAvv7xKOud136v7NxfVRq2Io4RO0CmqIR9dogZqohZqI4oS9IRe0Kvz6Dw7b877T+uaU8wcoz9wPr4BtIeTBQ==</latexit><latexit sha1_base64="PHP/FbKpr2TMJXoer1wCctQyKHI=">AAAB+HicbVBNS8NAEN34WetHox69LBahp5KIoMeClx4r2A9oa9lsN+3S3U3YnYg19Jd48aCIV3+KN/+Nm5iDtj4YeLw3w8y8IBbcgOd9OWvrG5tb26Wd8u7e/kHFPTzqmCjRlLVpJCLdC4hhgivWBg6C9WLNiAwE6waz68zv3jNteKRuYR6zoSQTxUNOCVhp5FaadwNgD6BlyhRdlEdu1at7OfAq8QtSRQVaI/dzMI5oIpkCKogxfd+LYZgSDZwKtigPEsNiQmdkwvqWKiKZGab54Qt8ZpUxDiNtSwHO1d8TKZHGzGVgOyWBqVn2MvE/r59AeDVMuYoTyN7KF4WJwBDhLAU85ppREHNLCNXc3orplGhCwWaVheAvv7xKOud136v7NxfVRq2Io4RO0CmqIR9dogZqohZqI4oS9IRe0Kvz6Dw7b877T+uaU8wcoz9wPr4BtIeTBQ==</latexit><latexit sha1_base64="PHP/FbKpr2TMJXoer1wCctQyKHI=">AAAB+HicbVBNS8NAEN34WetHox69LBahp5KIoMeClx4r2A9oa9lsN+3S3U3YnYg19Jd48aCIV3+KN/+Nm5iDtj4YeLw3w8y8IBbcgOd9OWvrG5tb26Wd8u7e/kHFPTzqmCjRlLVpJCLdC4hhgivWBg6C9WLNiAwE6waz68zv3jNteKRuYR6zoSQTxUNOCVhp5FaadwNgD6BlyhRdlEdu1at7OfAq8QtSRQVaI/dzMI5oIpkCKogxfd+LYZgSDZwKtigPEsNiQmdkwvqWKiKZGab54Qt8ZpUxDiNtSwHO1d8TKZHGzGVgOyWBqVn2MvE/r59AeDVMuYoTyN7KF4WJwBDhLAU85ppREHNLCNXc3orplGhCwWaVheAvv7xKOud136v7NxfVRq2Io4RO0CmqIR9dogZqohZqI4oS9IRe0Kvz6Dw7b877T+uaU8wcoz9wPr4BtIeTBQ==</latexit><latexit sha1_base64="PHP/FbKpr2TMJXoer1wCctQyKHI=">AAAB+HicbVBNS8NAEN34WetHox69LBahp5KIoMeClx4r2A9oa9lsN+3S3U3YnYg19Jd48aCIV3+KN/+Nm5iDtj4YeLw3w8y8IBbcgOd9OWvrG5tb26Wd8u7e/kHFPTzqmCjRlLVpJCLdC4hhgivWBg6C9WLNiAwE6waz68zv3jNteKRuYR6zoSQTxUNOCVhp5FaadwNgD6BlyhRdlEdu1at7OfAq8QtSRQVaI/dzMI5oIpkCKogxfd+LYZgSDZwKtigPEsNiQmdkwvqWKiKZGab54Qt8ZpUxDiNtSwHO1d8TKZHGzGVgOyWBqVn2MvE/r59AeDVMuYoTyN7KF4WJwBDhLAU85ppREHNLCNXc3orplGhCwWaVheAvv7xKOud136v7NxfVRq2Io4RO0CmqIR9dogZqohZqI4oS9IRe0Kvz6Dw7b877T+uaU8wcoz9wPr4BtIeTBQ==</latexit>
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t, ĥt
<latexit sha1_base64="Eygw2YDJC00YpXvFJZKQUVEW8w4=">AAAB9HicbVBNS8NAEJ3Urxq/qh69BKvgQUoigh4LXjxWsB/QhrLZbtqlm03cnRRK6O/w4kERr/4Yb/4bN20O2vpg4PHeDDPzgkRwja77bZXW1jc2t8rb9s7u3v5B5fCopeNUUdaksYhVJyCaCS5ZEzkK1kkUI1EgWDsY3+V+e8KU5rF8xGnC/IgMJQ85JWgkHy97I4LZaNZH2+5Xqm7NncNZJV5BqlCg0a989QYxTSMmkQqidddzE/QzopBTwWZ2L9UsIXRMhqxrqCQR0342P3rmnBtl4ISxMiXRmau/JzISaT2NAtMZERzpZS8X//O6KYa3fsZlkiKTdLEoTIWDsZMn4Ay4YhTF1BBCFTe3OnREFKFocspD8JZfXiWtq5rn1ryH62r9rIijDCdwChfgwQ3U4R4a0AQKT/AMr/BmTawX6936WLSWrGLmGP7A+vwB0rSRXg==</latexit><latexit sha1_base64="Eygw2YDJC00YpXvFJZKQUVEW8w4=">AAAB9HicbVBNS8NAEJ3Urxq/qh69BKvgQUoigh4LXjxWsB/QhrLZbtqlm03cnRRK6O/w4kERr/4Yb/4bN20O2vpg4PHeDDPzgkRwja77bZXW1jc2t8rb9s7u3v5B5fCopeNUUdaksYhVJyCaCS5ZEzkK1kkUI1EgWDsY3+V+e8KU5rF8xGnC/IgMJQ85JWgkHy97I4LZaNZH2+5Xqm7NncNZJV5BqlCg0a989QYxTSMmkQqidddzE/QzopBTwWZ2L9UsIXRMhqxrqCQR0342P3rmnBtl4ISxMiXRmau/JzISaT2NAtMZERzpZS8X//O6KYa3fsZlkiKTdLEoTIWDsZMn4Ay4YhTF1BBCFTe3OnREFKFocspD8JZfXiWtq5rn1ryH62r9rIijDCdwChfgwQ3U4R4a0AQKT/AMr/BmTawX6936WLSWrGLmGP7A+vwB0rSRXg==</latexit><latexit sha1_base64="Eygw2YDJC00YpXvFJZKQUVEW8w4=">AAAB9HicbVBNS8NAEJ3Urxq/qh69BKvgQUoigh4LXjxWsB/QhrLZbtqlm03cnRRK6O/w4kERr/4Yb/4bN20O2vpg4PHeDDPzgkRwja77bZXW1jc2t8rb9s7u3v5B5fCopeNUUdaksYhVJyCaCS5ZEzkK1kkUI1EgWDsY3+V+e8KU5rF8xGnC/IgMJQ85JWgkHy97I4LZaNZH2+5Xqm7NncNZJV5BqlCg0a989QYxTSMmkQqidddzE/QzopBTwWZ2L9UsIXRMhqxrqCQR0342P3rmnBtl4ISxMiXRmau/JzISaT2NAtMZERzpZS8X//O6KYa3fsZlkiKTdLEoTIWDsZMn4Ay4YhTF1BBCFTe3OnREFKFocspD8JZfXiWtq5rn1ryH62r9rIijDCdwChfgwQ3U4R4a0AQKT/AMr/BmTawX6936WLSWrGLmGP7A+vwB0rSRXg==</latexit><latexit sha1_base64="Eygw2YDJC00YpXvFJZKQUVEW8w4=">AAAB9HicbVBNS8NAEJ3Urxq/qh69BKvgQUoigh4LXjxWsB/QhrLZbtqlm03cnRRK6O/w4kERr/4Yb/4bN20O2vpg4PHeDDPzgkRwja77bZXW1jc2t8rb9s7u3v5B5fCopeNUUdaksYhVJyCaCS5ZEzkK1kkUI1EgWDsY3+V+e8KU5rF8xGnC/IgMJQ85JWgkHy97I4LZaNZH2+5Xqm7NncNZJV5BqlCg0a989QYxTSMmkQqidddzE/QzopBTwWZ2L9UsIXRMhqxrqCQR0342P3rmnBtl4ISxMiXRmau/JzISaT2NAtMZERzpZS8X//O6KYa3fsZlkiKTdLEoTIWDsZMn4Ay4YhTF1BBCFTe3OnREFKFocspD8JZfXiWtq5rn1ryH62r9rIijDCdwChfgwQ3U4R4a0AQKT/AMr/BmTawX6936WLSWrGLmGP7A+vwB0rSRXg==</latexit>

ĥt
<latexit sha1_base64="/Oj3scvJ/KKMXtIY3E0YhJrP6sE=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYxnBJEpyhL3NXrJkd+/YnRPCkV9hY6GIrT/Hzn/jJrlCEx8MPN6bYWZelEph0fe/vdLa+sbmVnm7srO7t39QPTxq2yQzjLdYIhPzEFHLpdC8hQIlf0gNpyqSvBONb2Z+54kbKxJ9j5OUh4oOtYgFo+ikx96IYj6a9rFfrfl1fw6ySoKC1KBAs1/96g0SlimukUlqbTfwUwxzalAwyaeVXmZ5StmYDnnXUU0Vt2E+P3hKzpwyIHFiXGkkc/X3RE6VtRMVuU5FcWSXvZn4n9fNML4Oc6HTDLlmi0VxJgkmZPY9GQjDGcqJI5QZ4W4lbEQNZegyqrgQguWXV0n7oh749eDustbwizjKcAKncA4BXEEDbqEJLWCg4Ble4c0z3ov37n0sWkteMXMMf+B9/gAin5CO</latexit><latexit sha1_base64="/Oj3scvJ/KKMXtIY3E0YhJrP6sE=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYxnBJEpyhL3NXrJkd+/YnRPCkV9hY6GIrT/Hzn/jJrlCEx8MPN6bYWZelEph0fe/vdLa+sbmVnm7srO7t39QPTxq2yQzjLdYIhPzEFHLpdC8hQIlf0gNpyqSvBONb2Z+54kbKxJ9j5OUh4oOtYgFo+ikx96IYj6a9rFfrfl1fw6ySoKC1KBAs1/96g0SlimukUlqbTfwUwxzalAwyaeVXmZ5StmYDnnXUU0Vt2E+P3hKzpwyIHFiXGkkc/X3RE6VtRMVuU5FcWSXvZn4n9fNML4Oc6HTDLlmi0VxJgkmZPY9GQjDGcqJI5QZ4W4lbEQNZegyqrgQguWXV0n7oh749eDustbwizjKcAKncA4BXEEDbqEJLWCg4Ble4c0z3ov37n0sWkteMXMMf+B9/gAin5CO</latexit><latexit sha1_base64="/Oj3scvJ/KKMXtIY3E0YhJrP6sE=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYxnBJEpyhL3NXrJkd+/YnRPCkV9hY6GIrT/Hzn/jJrlCEx8MPN6bYWZelEph0fe/vdLa+sbmVnm7srO7t39QPTxq2yQzjLdYIhPzEFHLpdC8hQIlf0gNpyqSvBONb2Z+54kbKxJ9j5OUh4oOtYgFo+ikx96IYj6a9rFfrfl1fw6ySoKC1KBAs1/96g0SlimukUlqbTfwUwxzalAwyaeVXmZ5StmYDnnXUU0Vt2E+P3hKzpwyIHFiXGkkc/X3RE6VtRMVuU5FcWSXvZn4n9fNML4Oc6HTDLlmi0VxJgkmZPY9GQjDGcqJI5QZ4W4lbEQNZegyqrgQguWXV0n7oh749eDustbwizjKcAKncA4BXEEDbqEJLWCg4Ble4c0z3ov37n0sWkteMXMMf+B9/gAin5CO</latexit><latexit sha1_base64="/Oj3scvJ/KKMXtIY3E0YhJrP6sE=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYxnBJEpyhL3NXrJkd+/YnRPCkV9hY6GIrT/Hzn/jJrlCEx8MPN6bYWZelEph0fe/vdLa+sbmVnm7srO7t39QPTxq2yQzjLdYIhPzEFHLpdC8hQIlf0gNpyqSvBONb2Z+54kbKxJ9j5OUh4oOtYgFo+ikx96IYj6a9rFfrfl1fw6ySoKC1KBAs1/96g0SlimukUlqbTfwUwxzalAwyaeVXmZ5StmYDnnXUU0Vt2E+P3hKzpwyIHFiXGkkc/X3RE6VtRMVuU5FcWSXvZn4n9fNML4Oc6HTDLlmi0VxJgkmZPY9GQjDGcqJI5QZ4W4lbEQNZegyqrgQguWXV0n7oh749eDustbwizjKcAKncA4BXEEDbqEJLWCg4Ble4c0z3ov37n0sWkteMXMMf+B9/gAin5CO</latexit>

Partial tour

Un-visited 
cities

t, hq
t

<latexit sha1_base64="usygf1xxqaLBtj5XTblKHr0Q7O8=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WayCBymJCHosePFYwX5AG8Nmu2mXbjZxd6KW2J/ixYMiXv0l3vw3btoetPXBwOO9GWbmBYngGhzn2yosLa+srhXXSxubW9s7dnm3qeNUUdagsYhVOyCaCS5ZAzgI1k4UI1EgWCsYXuZ+654pzWN5A6OEeRHpSx5ySsBIvl2Gk8FtF9gjqCi7G/tQ8u2KU3UmwIvEnZEKmqHu21/dXkzTiEmggmjdcZ0EvIwo4FSwcambapYQOiR91jFUkohpL5ucPsZHRunhMFamJOCJ+nsiI5HWoygwnRGBgZ73cvE/r5NCeOFlXCYpMEmni8JUYIhxngPuccUoiJEhhCpubsV0QBShYNLKQ3DnX14kzdOq61Td67NK7XAWRxHtowN0jFx0jmroCtVRA1H0gJ7RK3qznqwX6936mLYWrNnMHvoD6/MHQcmT4w==</latexit><latexit sha1_base64="usygf1xxqaLBtj5XTblKHr0Q7O8=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WayCBymJCHosePFYwX5AG8Nmu2mXbjZxd6KW2J/ixYMiXv0l3vw3btoetPXBwOO9GWbmBYngGhzn2yosLa+srhXXSxubW9s7dnm3qeNUUdagsYhVOyCaCS5ZAzgI1k4UI1EgWCsYXuZ+654pzWN5A6OEeRHpSx5ySsBIvl2Gk8FtF9gjqCi7G/tQ8u2KU3UmwIvEnZEKmqHu21/dXkzTiEmggmjdcZ0EvIwo4FSwcambapYQOiR91jFUkohpL5ucPsZHRunhMFamJOCJ+nsiI5HWoygwnRGBgZ73cvE/r5NCeOFlXCYpMEmni8JUYIhxngPuccUoiJEhhCpubsV0QBShYNLKQ3DnX14kzdOq61Td67NK7XAWRxHtowN0jFx0jmroCtVRA1H0gJ7RK3qznqwX6936mLYWrNnMHvoD6/MHQcmT4w==</latexit><latexit sha1_base64="usygf1xxqaLBtj5XTblKHr0Q7O8=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WayCBymJCHosePFYwX5AG8Nmu2mXbjZxd6KW2J/ixYMiXv0l3vw3btoetPXBwOO9GWbmBYngGhzn2yosLa+srhXXSxubW9s7dnm3qeNUUdagsYhVOyCaCS5ZAzgI1k4UI1EgWCsYXuZ+654pzWN5A6OEeRHpSx5ySsBIvl2Gk8FtF9gjqCi7G/tQ8u2KU3UmwIvEnZEKmqHu21/dXkzTiEmggmjdcZ0EvIwo4FSwcambapYQOiR91jFUkohpL5ucPsZHRunhMFamJOCJ+nsiI5HWoygwnRGBgZ73cvE/r5NCeOFlXCYpMEmni8JUYIhxngPuccUoiJEhhCpubsV0QBShYNLKQ3DnX14kzdOq61Td67NK7XAWRxHtowN0jFx0jmroCtVRA1H0gJ7RK3qznqwX6936mLYWrNnMHvoD6/MHQcmT4w==</latexit><latexit sha1_base64="usygf1xxqaLBtj5XTblKHr0Q7O8=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WayCBymJCHosePFYwX5AG8Nmu2mXbjZxd6KW2J/ixYMiXv0l3vw3btoetPXBwOO9GWbmBYngGhzn2yosLa+srhXXSxubW9s7dnm3qeNUUdagsYhVOyCaCS5ZAzgI1k4UI1EgWCsYXuZ+654pzWN5A6OEeRHpSx5ySsBIvl2Gk8FtF9gjqCi7G/tQ8u2KU3UmwIvEnZEKmqHu21/dXkzTiEmggmjdcZ0EvIwo4FSwcambapYQOiR91jFUkohpL5ucPsZHRunhMFamJOCJ+nsiI5HWoygwnRGBgZ73cvE/r5NCeOFlXCYpMEmni8JUYIhxngPuccUoiJEhhCpubsV0QBShYNLKQ3DnX14kzdOq61Td67NK7XAWRxHtowN0jFx0jmroCtVRA1H0gJ7RK3qznqwX6936mLYWrNnMHvoD6/MHQcmT4w==</latexit>

hq
t

<latexit sha1_base64="tD7kUzESuAMrcHRKB7knvDSdV88=">AAAB+HicbVBNS8NAEN34WetHox69LBbBU0lE0GPBi8cK9gPaGjbbTbt0dxN3J2IN/SVePCji1Z/izX/jps1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd6/i7h+0TJxqypo0FrHuhMQwwRVrAgfBOolmRIaCtcPxVe63H5g2PFa3MElYX5Kh4hGnBKwUuJXRXQ/YI2iZ3U8DKAdu1at5M+Bl4hekigo0AverN4hpKpkCKogxXd9LoJ8RDZwKNi33UsMSQsdkyLqWKiKZ6Wezw6f4xCoDHMXalgI8U39PZEQaM5Gh7ZQERmbRy8X/vG4K0WU/4ypJgSk6XxSlAkOM8xTwgGtGQUwsIVRzeyumI6IJBZtVHoK/+PIyaZ3VfK/m35xX614RRwkdoWN0inx0geroGjVQE1GUomf0it6cJ+fFeXc+5q0rTjFziP7A+fwB/rOTOw==</latexit><latexit sha1_base64="tD7kUzESuAMrcHRKB7knvDSdV88=">AAAB+HicbVBNS8NAEN34WetHox69LBbBU0lE0GPBi8cK9gPaGjbbTbt0dxN3J2IN/SVePCji1Z/izX/jps1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd6/i7h+0TJxqypo0FrHuhMQwwRVrAgfBOolmRIaCtcPxVe63H5g2PFa3MElYX5Kh4hGnBKwUuJXRXQ/YI2iZ3U8DKAdu1at5M+Bl4hekigo0AverN4hpKpkCKogxXd9LoJ8RDZwKNi33UsMSQsdkyLqWKiKZ6Wezw6f4xCoDHMXalgI8U39PZEQaM5Gh7ZQERmbRy8X/vG4K0WU/4ypJgSk6XxSlAkOM8xTwgGtGQUwsIVRzeyumI6IJBZtVHoK/+PIyaZ3VfK/m35xX614RRwkdoWN0inx0geroGjVQE1GUomf0it6cJ+fFeXc+5q0rTjFziP7A+fwB/rOTOw==</latexit><latexit sha1_base64="tD7kUzESuAMrcHRKB7knvDSdV88=">AAAB+HicbVBNS8NAEN34WetHox69LBbBU0lE0GPBi8cK9gPaGjbbTbt0dxN3J2IN/SVePCji1Z/izX/jps1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd6/i7h+0TJxqypo0FrHuhMQwwRVrAgfBOolmRIaCtcPxVe63H5g2PFa3MElYX5Kh4hGnBKwUuJXRXQ/YI2iZ3U8DKAdu1at5M+Bl4hekigo0AverN4hpKpkCKogxXd9LoJ8RDZwKNi33UsMSQsdkyLqWKiKZ6Wezw6f4xCoDHMXalgI8U39PZEQaM5Gh7ZQERmbRy8X/vG4K0WU/4ypJgSk6XxSlAkOM8xTwgGtGQUwsIVRzeyumI6IJBZtVHoK/+PIyaZ3VfK/m35xX614RRwkdoWN0inx0geroGjVQE1GUomf0it6cJ+fFeXc+5q0rTjFziP7A+fwB/rOTOw==</latexit><latexit sha1_base64="tD7kUzESuAMrcHRKB7knvDSdV88=">AAAB+HicbVBNS8NAEN34WetHox69LBbBU0lE0GPBi8cK9gPaGjbbTbt0dxN3J2IN/SVePCji1Z/izX/jps1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd6/i7h+0TJxqypo0FrHuhMQwwRVrAgfBOolmRIaCtcPxVe63H5g2PFa3MElYX5Kh4hGnBKwUuJXRXQ/YI2iZ3U8DKAdu1at5M+Bl4hekigo0AverN4hpKpkCKogxXd9LoJ8RDZwKNi33UsMSQsdkyLqWKiKZ6Wezw6f4xCoDHMXalgI8U39PZEQaM5Gh7ZQERmbRy8X/vG4K0WU/4ypJgSk6XxSlAkOM8xTwgGtGQUwsIVRzeyumI6IJBZtVHoK/+PIyaZ3VfK/m35xX614RRwkdoWN0inx0geroGjVQE1GUomf0it6cJ+fFeXc+5q0rTjFziP7A+fwB/rOTOw==</latexit>
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<latexit sha1_base64="AaJ/SYPmG73qaXLMAV2JzL69yMY="></latexit><latexit sha1_base64="AaJ/SYPmG73qaXLMAV2JzL69yMY="></latexit><latexit sha1_base64="AaJ/SYPmG73qaXLMAV2JzL69yMY="></latexit><latexit sha1_base64="AaJ/SYPmG73qaXLMAV2JzL69yMY="></latexit>

Mt
<latexit sha1_base64="xHTKD66JUAYMgQA6oCg6BsYinpY=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvQVZkRQZcFN26ECvYB7VAyadqGZjJjcqdQhn6HGxeKuPVj3Pk3ZtpZaOuBwOGce7knJ4ilMOi6305hY3Nre6e4W9rbPzg8Kh+ftEyUaMabLJKR7gTUcCkUb6JAyTux5jQMJG8Hk9vMb0+5NiJSjziLuR/SkRJDwShaye+FFMeMyvR+3sd+ueLW3AXIOvFyUoEcjX75qzeIWBJyhUxSY7qeG6OfUo2CST4v9RLDY8omdMS7lioacuOni9BzcmGVARlG2j6FZKH+3khpaMwsDOxkFtKsepn4n9dNcHjjp0LFCXLFloeGiSQYkawBMhCaM5QzSyjTwmYlbEw1ZWh7KtkSvNUvr5PWZc1za97DVaVezesowhmcQxU8uIY63EEDmsDgCZ7hFd6cqfPivDsfy9GCk++cwh84nz8N6ZIw</latexit><latexit sha1_base64="xHTKD66JUAYMgQA6oCg6BsYinpY=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvQVZkRQZcFN26ECvYB7VAyadqGZjJjcqdQhn6HGxeKuPVj3Pk3ZtpZaOuBwOGce7knJ4ilMOi6305hY3Nre6e4W9rbPzg8Kh+ftEyUaMabLJKR7gTUcCkUb6JAyTux5jQMJG8Hk9vMb0+5NiJSjziLuR/SkRJDwShaye+FFMeMyvR+3sd+ueLW3AXIOvFyUoEcjX75qzeIWBJyhUxSY7qeG6OfUo2CST4v9RLDY8omdMS7lioacuOni9BzcmGVARlG2j6FZKH+3khpaMwsDOxkFtKsepn4n9dNcHjjp0LFCXLFloeGiSQYkawBMhCaM5QzSyjTwmYlbEw1ZWh7KtkSvNUvr5PWZc1za97DVaVezesowhmcQxU8uIY63EEDmsDgCZ7hFd6cqfPivDsfy9GCk++cwh84nz8N6ZIw</latexit><latexit sha1_base64="xHTKD66JUAYMgQA6oCg6BsYinpY=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvQVZkRQZcFN26ECvYB7VAyadqGZjJjcqdQhn6HGxeKuPVj3Pk3ZtpZaOuBwOGce7knJ4ilMOi6305hY3Nre6e4W9rbPzg8Kh+ftEyUaMabLJKR7gTUcCkUb6JAyTux5jQMJG8Hk9vMb0+5NiJSjziLuR/SkRJDwShaye+FFMeMyvR+3sd+ueLW3AXIOvFyUoEcjX75qzeIWBJyhUxSY7qeG6OfUo2CST4v9RLDY8omdMS7lioacuOni9BzcmGVARlG2j6FZKH+3khpaMwsDOxkFtKsepn4n9dNcHjjp0LFCXLFloeGiSQYkawBMhCaM5QzSyjTwmYlbEw1ZWh7KtkSvNUvr5PWZc1za97DVaVezesowhmcQxU8uIY63EEDmsDgCZ7hFd6cqfPivDsfy9GCk++cwh84nz8N6ZIw</latexit><latexit sha1_base64="xHTKD66JUAYMgQA6oCg6BsYinpY=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvQVZkRQZcFN26ECvYB7VAyadqGZjJjcqdQhn6HGxeKuPVj3Pk3ZtpZaOuBwOGce7knJ4ilMOi6305hY3Nre6e4W9rbPzg8Kh+ftEyUaMabLJKR7gTUcCkUb6JAyTux5jQMJG8Hk9vMb0+5NiJSjziLuR/SkRJDwShaye+FFMeMyvR+3sd+ueLW3AXIOvFyUoEcjX75qzeIWBJyhUxSY7qeG6OfUo2CST4v9RLDY8omdMS7lioacuOni9BzcmGVARlG2j6FZKH+3khpaMwsDOxkFtKsepn4n9dNcHjjp0LFCXLFloeGiSQYkawBMhCaM5QzSyjTwmYlbEw1ZWh7KtkSvNUvr5PWZc1za97DVaVezesowhmcQxU8uIY63EEDmsDgCZ7hFd6cqfPivDsfy9GCk++cwh84nz8N6ZIw</latexit>

1
<latexit sha1_base64="W0FtBn+zZlJLkhk92DH6GReF6Ek=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lE0GPBi8cKthbaUDbbTbt0dxN2J0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTKSw6HnfTmVtfWNzq7rt7uzu7R/UDo86Nk4N420Wy9h0Q2q5FJq3UaDk3cRwqkLJH8PJbeE/PnFjRawfcJrwQNGRFpFgFAvJd113UKt7DW8Oskr8ktShRGtQ++oPY5YqrpFJam3P9xIMMmpQMMlnbj+1PKFsQke8l1NNFbdBNr91Rs5zZUii2OSlkczV3xMZVdZOVZh3Kopju+wV4n9eL8XoJsiETlLkmi0WRakkGJPicTIUhjOU05xQZkR+K2FjaijDPJ4iBH/55VXSuWz4XsO/v6o3z8o4qnACp3ABPlxDE+6gBW1gMIZneIU3RzkvzrvzsWitOOXMMfyB8/kDDoGM0w==</latexit><latexit sha1_base64="W0FtBn+zZlJLkhk92DH6GReF6Ek=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lE0GPBi8cKthbaUDbbTbt0dxN2J0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTKSw6HnfTmVtfWNzq7rt7uzu7R/UDo86Nk4N420Wy9h0Q2q5FJq3UaDk3cRwqkLJH8PJbeE/PnFjRawfcJrwQNGRFpFgFAvJd113UKt7DW8Oskr8ktShRGtQ++oPY5YqrpFJam3P9xIMMmpQMMlnbj+1PKFsQke8l1NNFbdBNr91Rs5zZUii2OSlkczV3xMZVdZOVZh3Kopju+wV4n9eL8XoJsiETlLkmi0WRakkGJPicTIUhjOU05xQZkR+K2FjaijDPJ4iBH/55VXSuWz4XsO/v6o3z8o4qnACp3ABPlxDE+6gBW1gMIZneIU3RzkvzrvzsWitOOXMMfyB8/kDDoGM0w==</latexit><latexit sha1_base64="W0FtBn+zZlJLkhk92DH6GReF6Ek=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lE0GPBi8cKthbaUDbbTbt0dxN2J0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTKSw6HnfTmVtfWNzq7rt7uzu7R/UDo86Nk4N420Wy9h0Q2q5FJq3UaDk3cRwqkLJH8PJbeE/PnFjRawfcJrwQNGRFpFgFAvJd113UKt7DW8Oskr8ktShRGtQ++oPY5YqrpFJam3P9xIMMmpQMMlnbj+1PKFsQke8l1NNFbdBNr91Rs5zZUii2OSlkczV3xMZVdZOVZh3Kopju+wV4n9eL8XoJsiETlLkmi0WRakkGJPicTIUhjOU05xQZkR+K2FjaijDPJ4iBH/55VXSuWz4XsO/v6o3z8o4qnACp3ABPlxDE+6gBW1gMIZneIU3RzkvzrvzsWitOOXMMfyB8/kDDoGM0w==</latexit><latexit sha1_base64="W0FtBn+zZlJLkhk92DH6GReF6Ek=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lE0GPBi8cKthbaUDbbTbt0dxN2J0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTKSw6HnfTmVtfWNzq7rt7uzu7R/UDo86Nk4N420Wy9h0Q2q5FJq3UaDk3cRwqkLJH8PJbeE/PnFjRawfcJrwQNGRFpFgFAvJd113UKt7DW8Oskr8ktShRGtQ++oPY5YqrpFJam3P9xIMMmpQMMlnbj+1PKFsQke8l1NNFbdBNr91Rs5zZUii2OSlkczV3xMZVdZOVZh3Kopju+wV4n9eL8XoJsiETlLkmi0WRakkGJPicTIUhjOU05xQZkR+K2FjaijDPJ4iBH/55VXSuWz4XsO/v6o3z8o4qnACp3ABPlxDE+6gBW1gMIZneIU3RzkvzrvzsWitOOXMMfyB8/kDDoGM0w==</latexit>

2
<latexit sha1_base64="nawBDJXWygC7FyvWYlLJ1OOCU3o=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy223bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeGEth0fO+ndLG5tb2TnnX3ds/ODyqHJ+0bZQYxlsskpHphtRyKTRvoUDJu7HhVIWSd8LpXe53nrixItKPOIt5oOhYi5FgFHOp7rruoFL1at4CZJ34BalCgeag8tUfRixRXCOT1Nqe78UYpNSgYJLP3X5ieUzZlI55L6OaKm6DdHHrnFxmypCMIpOVRrJQf0+kVFk7U2HWqShO7KqXi/95vQRHt0EqdJwg12y5aJRIghHJHydDYThDOcsIZUZktxI2oYYyzOLJQ/BXX14n7XrN92r+w3W1cVHEUYYzOIcr8OEGGnAPTWgBgwk8wyu8Ocp5cd6dj2VrySlmTuEPnM8fEAiM1A==</latexit><latexit sha1_base64="nawBDJXWygC7FyvWYlLJ1OOCU3o=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy223bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeGEth0fO+ndLG5tb2TnnX3ds/ODyqHJ+0bZQYxlsskpHphtRyKTRvoUDJu7HhVIWSd8LpXe53nrixItKPOIt5oOhYi5FgFHOp7rruoFL1at4CZJ34BalCgeag8tUfRixRXCOT1Nqe78UYpNSgYJLP3X5ieUzZlI55L6OaKm6DdHHrnFxmypCMIpOVRrJQf0+kVFk7U2HWqShO7KqXi/95vQRHt0EqdJwg12y5aJRIghHJHydDYThDOcsIZUZktxI2oYYyzOLJQ/BXX14n7XrN92r+w3W1cVHEUYYzOIcr8OEGGnAPTWgBgwk8wyu8Ocp5cd6dj2VrySlmTuEPnM8fEAiM1A==</latexit><latexit sha1_base64="nawBDJXWygC7FyvWYlLJ1OOCU3o=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy223bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeGEth0fO+ndLG5tb2TnnX3ds/ODyqHJ+0bZQYxlsskpHphtRyKTRvoUDJu7HhVIWSd8LpXe53nrixItKPOIt5oOhYi5FgFHOp7rruoFL1at4CZJ34BalCgeag8tUfRixRXCOT1Nqe78UYpNSgYJLP3X5ieUzZlI55L6OaKm6DdHHrnFxmypCMIpOVRrJQf0+kVFk7U2HWqShO7KqXi/95vQRHt0EqdJwg12y5aJRIghHJHydDYThDOcsIZUZktxI2oYYyzOLJQ/BXX14n7XrN92r+w3W1cVHEUYYzOIcr8OEGGnAPTWgBgwk8wyu8Ocp5cd6dj2VrySlmTuEPnM8fEAiM1A==</latexit><latexit sha1_base64="nawBDJXWygC7FyvWYlLJ1OOCU3o=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy223bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeGEth0fO+ndLG5tb2TnnX3ds/ODyqHJ+0bZQYxlsskpHphtRyKTRvoUDJu7HhVIWSd8LpXe53nrixItKPOIt5oOhYi5FgFHOp7rruoFL1at4CZJ34BalCgeag8tUfRixRXCOT1Nqe78UYpNSgYJLP3X5ieUzZlI55L6OaKm6DdHHrnFxmypCMIpOVRrJQf0+kVFk7U2HWqShO7KqXi/95vQRHt0EqdJwg12y5aJRIghHJHydDYThDOcsIZUZktxI2oYYyzOLJQ/BXX14n7XrN92r+w3W1cVHEUYYzOIcr8OEGGnAPTWgBgwk8wyu8Ocp5cd6dj2VrySlmTuEPnM8fEAiM1A==</latexit>

3
<latexit sha1_base64="NlIpzxTka1HQGrXMy19OJzMPNhw=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lU0GPBi8cK9gPaUDbbSbt0dxN2N0Ip/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTAQ31vO+ndLa+sbmVnnb3dnd2z+oHB61TJxqhk0Wi1h3QmpQcIVNy63ATqKRylBgOxzf5X77CbXhsXq0kwQDSYeKR5xRm0tXruv2K1Wv5s1BVolfkCoUaPQrX71BzFKJyjJBjen6XmKDKdWWM4Ezt5caTCgb0yF2M6qoRBNM57fOyHmmDEgU66yUJXP198SUSmMmMsw6JbUjs+zl4n9eN7XRbTDlKkktKrZYFKWC2Jjkj5MB18ismGSEMs2zWwkbUU2ZzeLJQ/CXX14lrcua79X8h+tq/ayIowwncAoX4MMN1OEeGtAEBiN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/EY+M1Q==</latexit><latexit sha1_base64="NlIpzxTka1HQGrXMy19OJzMPNhw=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lU0GPBi8cK9gPaUDbbSbt0dxN2N0Ip/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTAQ31vO+ndLa+sbmVnnb3dnd2z+oHB61TJxqhk0Wi1h3QmpQcIVNy63ATqKRylBgOxzf5X77CbXhsXq0kwQDSYeKR5xRm0tXruv2K1Wv5s1BVolfkCoUaPQrX71BzFKJyjJBjen6XmKDKdWWM4Ezt5caTCgb0yF2M6qoRBNM57fOyHmmDEgU66yUJXP198SUSmMmMsw6JbUjs+zl4n9eN7XRbTDlKkktKrZYFKWC2Jjkj5MB18ismGSEMs2zWwkbUU2ZzeLJQ/CXX14lrcua79X8h+tq/ayIowwncAoX4MMN1OEeGtAEBiN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/EY+M1Q==</latexit><latexit sha1_base64="NlIpzxTka1HQGrXMy19OJzMPNhw=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lU0GPBi8cK9gPaUDbbSbt0dxN2N0Ip/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTAQ31vO+ndLa+sbmVnnb3dnd2z+oHB61TJxqhk0Wi1h3QmpQcIVNy63ATqKRylBgOxzf5X77CbXhsXq0kwQDSYeKR5xRm0tXruv2K1Wv5s1BVolfkCoUaPQrX71BzFKJyjJBjen6XmKDKdWWM4Ezt5caTCgb0yF2M6qoRBNM57fOyHmmDEgU66yUJXP198SUSmMmMsw6JbUjs+zl4n9eN7XRbTDlKkktKrZYFKWC2Jjkj5MB18ismGSEMs2zWwkbUU2ZzeLJQ/CXX14lrcua79X8h+tq/ayIowwncAoX4MMN1OEeGtAEBiN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/EY+M1Q==</latexit><latexit sha1_base64="NlIpzxTka1HQGrXMy19OJzMPNhw=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lU0GPBi8cK9gPaUDbbSbt0dxN2N0Ip/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTAQ31vO+ndLa+sbmVnnb3dnd2z+oHB61TJxqhk0Wi1h3QmpQcIVNy63ATqKRylBgOxzf5X77CbXhsXq0kwQDSYeKR5xRm0tXruv2K1Wv5s1BVolfkCoUaPQrX71BzFKJyjJBjen6XmKDKdWWM4Ezt5caTCgb0yF2M6qoRBNM57fOyHmmDEgU66yUJXP198SUSmMmMsw6JbUjs+zl4n9eN7XRbTDlKkktKrZYFKWC2Jjkj5MB18ismGSEMs2zWwkbUU2ZzeLJQ/CXX14lrcua79X8h+tq/ayIowwncAoX4MMN1OEeGtAEBiN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/EY+M1Q==</latexit>

4
<latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="KzxSFFq+fFel01NpGmQYdZepG/Q=">AAAB3nicbZDNSgMxFIXv1L9aq1a3boJFcFVmRNCl4MZlFVsL7VAy6Z02NJMZkjtCGfoGblwo4mO5821MfxbaeiDwcU5C7j1RpqQl3//2ShubW9s75d3KXnX/4LB2VG3bNDcCWyJVqelE3KKSGlskSWEnM8iTSOFTNL6d5U/PaKxM9SNNMgwTPtQyloKTsx4uK/1a3W/4c7F1CJZQh6Wa/dpXb5CKPEFNQnFru4GfUVhwQ1IonFZ6ucWMizEfYteh5gnasJhPOmVnzhmwODXuaGJz9/eLgifWTpLI3Uw4jexqNjP/y7o5xddhIXWWE2qx+CjOFaOUzdZmA2lQkJo44MJINysTI264IFfOrIRgdeV1aF80Ar8R3PtQhhM4hXMI4Apu4A6a0AIBMbzAG7x7Y+/V+1jUVfKWvR3DH3mfP6EBi3g=</latexit><latexit sha1_base64="KzxSFFq+fFel01NpGmQYdZepG/Q=">AAAB3nicbZDNSgMxFIXv1L9aq1a3boJFcFVmRNCl4MZlFVsL7VAy6Z02NJMZkjtCGfoGblwo4mO5821MfxbaeiDwcU5C7j1RpqQl3//2ShubW9s75d3KXnX/4LB2VG3bNDcCWyJVqelE3KKSGlskSWEnM8iTSOFTNL6d5U/PaKxM9SNNMgwTPtQyloKTsx4uK/1a3W/4c7F1CJZQh6Wa/dpXb5CKPEFNQnFru4GfUVhwQ1IonFZ6ucWMizEfYteh5gnasJhPOmVnzhmwODXuaGJz9/eLgifWTpLI3Uw4jexqNjP/y7o5xddhIXWWE2qx+CjOFaOUzdZmA2lQkJo44MJINysTI264IFfOrIRgdeV1aF80Ar8R3PtQhhM4hXMI4Apu4A6a0AIBMbzAG7x7Y+/V+1jUVfKWvR3DH3mfP6EBi3g=</latexit><latexit sha1_base64="wDW4RYNl7b9TaptjjfeLsvoe8Uo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrp4aoyqNbcujsHWSVeQWpQoDmofvWHMUsjrpBJakzPcxP0M6pRMMlnlX5qeELZhI54z1JFI278bH7pjJxbZUjCWNtSSObq74mMRsZMo8B2RhTHZtnLxf+8XorhjZ8JlaTIFVssClNJMCb522QoNGcop5ZQpoW9lbAx1ZShDScPwVt+eZW0L+ueW/fu3VrjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8AqSOMqg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit>

0
<latexit sha1_base64="p1yAOt7sRNV0k235L9KKlHiX7/k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrpwa0MqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/m186I+dWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXty7rn1r37q1rjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8ApE+Mqg==</latexit><latexit sha1_base64="p1yAOt7sRNV0k235L9KKlHiX7/k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrpwa0MqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/m186I+dWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXty7rn1r37q1rjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8ApE+Mqg==</latexit><latexit sha1_base64="p1yAOt7sRNV0k235L9KKlHiX7/k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrpwa0MqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/m186I+dWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXty7rn1r37q1rjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8ApE+Mqg==</latexit><latexit sha1_base64="p1yAOt7sRNV0k235L9KKlHiX7/k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrpwa0MqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/m186I+dWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXty7rn1r37q1rjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8ApE+Mqg==</latexit>

1
<latexit sha1_base64="W0FtBn+zZlJLkhk92DH6GReF6Ek=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lE0GPBi8cKthbaUDbbTbt0dxN2J0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTKSw6HnfTmVtfWNzq7rt7uzu7R/UDo86Nk4N420Wy9h0Q2q5FJq3UaDk3cRwqkLJH8PJbeE/PnFjRawfcJrwQNGRFpFgFAvJd113UKt7DW8Oskr8ktShRGtQ++oPY5YqrpFJam3P9xIMMmpQMMlnbj+1PKFsQke8l1NNFbdBNr91Rs5zZUii2OSlkczV3xMZVdZOVZh3Kopju+wV4n9eL8XoJsiETlLkmi0WRakkGJPicTIUhjOU05xQZkR+K2FjaijDPJ4iBH/55VXSuWz4XsO/v6o3z8o4qnACp3ABPlxDE+6gBW1gMIZneIU3RzkvzrvzsWitOOXMMfyB8/kDDoGM0w==</latexit><latexit sha1_base64="W0FtBn+zZlJLkhk92DH6GReF6Ek=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lE0GPBi8cKthbaUDbbTbt0dxN2J0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTKSw6HnfTmVtfWNzq7rt7uzu7R/UDo86Nk4N420Wy9h0Q2q5FJq3UaDk3cRwqkLJH8PJbeE/PnFjRawfcJrwQNGRFpFgFAvJd113UKt7DW8Oskr8ktShRGtQ++oPY5YqrpFJam3P9xIMMmpQMMlnbj+1PKFsQke8l1NNFbdBNr91Rs5zZUii2OSlkczV3xMZVdZOVZh3Kopju+wV4n9eL8XoJsiETlLkmi0WRakkGJPicTIUhjOU05xQZkR+K2FjaijDPJ4iBH/55VXSuWz4XsO/v6o3z8o4qnACp3ABPlxDE+6gBW1gMIZneIU3RzkvzrvzsWitOOXMMfyB8/kDDoGM0w==</latexit><latexit sha1_base64="W0FtBn+zZlJLkhk92DH6GReF6Ek=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lE0GPBi8cKthbaUDbbTbt0dxN2J0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTKSw6HnfTmVtfWNzq7rt7uzu7R/UDo86Nk4N420Wy9h0Q2q5FJq3UaDk3cRwqkLJH8PJbeE/PnFjRawfcJrwQNGRFpFgFAvJd113UKt7DW8Oskr8ktShRGtQ++oPY5YqrpFJam3P9xIMMmpQMMlnbj+1PKFsQke8l1NNFbdBNr91Rs5zZUii2OSlkczV3xMZVdZOVZh3Kopju+wV4n9eL8XoJsiETlLkmi0WRakkGJPicTIUhjOU05xQZkR+K2FjaijDPJ4iBH/55VXSuWz4XsO/v6o3z8o4qnACp3ABPlxDE+6gBW1gMIZneIU3RzkvzrvzsWitOOXMMfyB8/kDDoGM0w==</latexit><latexit sha1_base64="W0FtBn+zZlJLkhk92DH6GReF6Ek=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lE0GPBi8cKthbaUDbbTbt0dxN2J0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTKSw6HnfTmVtfWNzq7rt7uzu7R/UDo86Nk4N420Wy9h0Q2q5FJq3UaDk3cRwqkLJH8PJbeE/PnFjRawfcJrwQNGRFpFgFAvJd113UKt7DW8Oskr8ktShRGtQ++oPY5YqrpFJam3P9xIMMmpQMMlnbj+1PKFsQke8l1NNFbdBNr91Rs5zZUii2OSlkczV3xMZVdZOVZh3Kopju+wV4n9eL8XoJsiETlLkmi0WRakkGJPicTIUhjOU05xQZkR+K2FjaijDPJ4iBH/55VXSuWz4XsO/v6o3z8o4qnACp3ABPlxDE+6gBW1gMIZneIU3RzkvzrvzsWitOOXMMfyB8/kDDoGM0w==</latexit>

2
<latexit sha1_base64="nawBDJXWygC7FyvWYlLJ1OOCU3o=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy223bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeGEth0fO+ndLG5tb2TnnX3ds/ODyqHJ+0bZQYxlsskpHphtRyKTRvoUDJu7HhVIWSd8LpXe53nrixItKPOIt5oOhYi5FgFHOp7rruoFL1at4CZJ34BalCgeag8tUfRixRXCOT1Nqe78UYpNSgYJLP3X5ieUzZlI55L6OaKm6DdHHrnFxmypCMIpOVRrJQf0+kVFk7U2HWqShO7KqXi/95vQRHt0EqdJwg12y5aJRIghHJHydDYThDOcsIZUZktxI2oYYyzOLJQ/BXX14n7XrN92r+w3W1cVHEUYYzOIcr8OEGGnAPTWgBgwk8wyu8Ocp5cd6dj2VrySlmTuEPnM8fEAiM1A==</latexit><latexit sha1_base64="nawBDJXWygC7FyvWYlLJ1OOCU3o=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy223bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeGEth0fO+ndLG5tb2TnnX3ds/ODyqHJ+0bZQYxlsskpHphtRyKTRvoUDJu7HhVIWSd8LpXe53nrixItKPOIt5oOhYi5FgFHOp7rruoFL1at4CZJ34BalCgeag8tUfRixRXCOT1Nqe78UYpNSgYJLP3X5ieUzZlI55L6OaKm6DdHHrnFxmypCMIpOVRrJQf0+kVFk7U2HWqShO7KqXi/95vQRHt0EqdJwg12y5aJRIghHJHydDYThDOcsIZUZktxI2oYYyzOLJQ/BXX14n7XrN92r+w3W1cVHEUYYzOIcr8OEGGnAPTWgBgwk8wyu8Ocp5cd6dj2VrySlmTuEPnM8fEAiM1A==</latexit><latexit sha1_base64="nawBDJXWygC7FyvWYlLJ1OOCU3o=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy223bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeGEth0fO+ndLG5tb2TnnX3ds/ODyqHJ+0bZQYxlsskpHphtRyKTRvoUDJu7HhVIWSd8LpXe53nrixItKPOIt5oOhYi5FgFHOp7rruoFL1at4CZJ34BalCgeag8tUfRixRXCOT1Nqe78UYpNSgYJLP3X5ieUzZlI55L6OaKm6DdHHrnFxmypCMIpOVRrJQf0+kVFk7U2HWqShO7KqXi/95vQRHt0EqdJwg12y5aJRIghHJHydDYThDOcsIZUZktxI2oYYyzOLJQ/BXX14n7XrN92r+w3W1cVHEUYYzOIcr8OEGGnAPTWgBgwk8wyu8Ocp5cd6dj2VrySlmTuEPnM8fEAiM1A==</latexit><latexit sha1_base64="nawBDJXWygC7FyvWYlLJ1OOCU3o=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy223bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeGEth0fO+ndLG5tb2TnnX3ds/ODyqHJ+0bZQYxlsskpHphtRyKTRvoUDJu7HhVIWSd8LpXe53nrixItKPOIt5oOhYi5FgFHOp7rruoFL1at4CZJ34BalCgeag8tUfRixRXCOT1Nqe78UYpNSgYJLP3X5ieUzZlI55L6OaKm6DdHHrnFxmypCMIpOVRrJQf0+kVFk7U2HWqShO7KqXi/95vQRHt0EqdJwg12y5aJRIghHJHydDYThDOcsIZUZktxI2oYYyzOLJQ/BXX14n7XrN92r+w3W1cVHEUYYzOIcr8OEGGnAPTWgBgwk8wyu8Ocp5cd6dj2VrySlmTuEPnM8fEAiM1A==</latexit>

3
<latexit sha1_base64="NlIpzxTka1HQGrXMy19OJzMPNhw=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lU0GPBi8cK9gPaUDbbSbt0dxN2N0Ip/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTAQ31vO+ndLa+sbmVnnb3dnd2z+oHB61TJxqhk0Wi1h3QmpQcIVNy63ATqKRylBgOxzf5X77CbXhsXq0kwQDSYeKR5xRm0tXruv2K1Wv5s1BVolfkCoUaPQrX71BzFKJyjJBjen6XmKDKdWWM4Ezt5caTCgb0yF2M6qoRBNM57fOyHmmDEgU66yUJXP198SUSmMmMsw6JbUjs+zl4n9eN7XRbTDlKkktKrZYFKWC2Jjkj5MB18ismGSEMs2zWwkbUU2ZzeLJQ/CXX14lrcua79X8h+tq/ayIowwncAoX4MMN1OEeGtAEBiN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/EY+M1Q==</latexit><latexit sha1_base64="NlIpzxTka1HQGrXMy19OJzMPNhw=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lU0GPBi8cK9gPaUDbbSbt0dxN2N0Ip/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTAQ31vO+ndLa+sbmVnnb3dnd2z+oHB61TJxqhk0Wi1h3QmpQcIVNy63ATqKRylBgOxzf5X77CbXhsXq0kwQDSYeKR5xRm0tXruv2K1Wv5s1BVolfkCoUaPQrX71BzFKJyjJBjen6XmKDKdWWM4Ezt5caTCgb0yF2M6qoRBNM57fOyHmmDEgU66yUJXP198SUSmMmMsw6JbUjs+zl4n9eN7XRbTDlKkktKrZYFKWC2Jjkj5MB18ismGSEMs2zWwkbUU2ZzeLJQ/CXX14lrcua79X8h+tq/ayIowwncAoX4MMN1OEeGtAEBiN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/EY+M1Q==</latexit><latexit sha1_base64="NlIpzxTka1HQGrXMy19OJzMPNhw=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lU0GPBi8cK9gPaUDbbSbt0dxN2N0Ip/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTAQ31vO+ndLa+sbmVnnb3dnd2z+oHB61TJxqhk0Wi1h3QmpQcIVNy63ATqKRylBgOxzf5X77CbXhsXq0kwQDSYeKR5xRm0tXruv2K1Wv5s1BVolfkCoUaPQrX71BzFKJyjJBjen6XmKDKdWWM4Ezt5caTCgb0yF2M6qoRBNM57fOyHmmDEgU66yUJXP198SUSmMmMsw6JbUjs+zl4n9eN7XRbTDlKkktKrZYFKWC2Jjkj5MB18ismGSEMs2zWwkbUU2ZzeLJQ/CXX14lrcua79X8h+tq/ayIowwncAoX4MMN1OEeGtAEBiN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/EY+M1Q==</latexit><latexit sha1_base64="NlIpzxTka1HQGrXMy19OJzMPNhw=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lU0GPBi8cK9gPaUDbbSbt0dxN2N0Ip/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTAQ31vO+ndLa+sbmVnnb3dnd2z+oHB61TJxqhk0Wi1h3QmpQcIVNy63ATqKRylBgOxzf5X77CbXhsXq0kwQDSYeKR5xRm0tXruv2K1Wv5s1BVolfkCoUaPQrX71BzFKJyjJBjen6XmKDKdWWM4Ezt5caTCgb0yF2M6qoRBNM57fOyHmmDEgU66yUJXP198SUSmMmMsw6JbUjs+zl4n9eN7XRbTDlKkktKrZYFKWC2Jjkj5MB18ismGSEMs2zWwkbUU2ZzeLJQ/CXX14lrcua79X8h+tq/ayIowwncAoX4MMN1OEeGtAEBiN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/EY+M1Q==</latexit>

4
<latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="KzxSFFq+fFel01NpGmQYdZepG/Q=">AAAB3nicbZDNSgMxFIXv1L9aq1a3boJFcFVmRNCl4MZlFVsL7VAy6Z02NJMZkjtCGfoGblwo4mO5821MfxbaeiDwcU5C7j1RpqQl3//2ShubW9s75d3KXnX/4LB2VG3bNDcCWyJVqelE3KKSGlskSWEnM8iTSOFTNL6d5U/PaKxM9SNNMgwTPtQyloKTsx4uK/1a3W/4c7F1CJZQh6Wa/dpXb5CKPEFNQnFru4GfUVhwQ1IonFZ6ucWMizEfYteh5gnasJhPOmVnzhmwODXuaGJz9/eLgifWTpLI3Uw4jexqNjP/y7o5xddhIXWWE2qx+CjOFaOUzdZmA2lQkJo44MJINysTI264IFfOrIRgdeV1aF80Ar8R3PtQhhM4hXMI4Apu4A6a0AIBMbzAG7x7Y+/V+1jUVfKWvR3DH3mfP6EBi3g=</latexit><latexit sha1_base64="KzxSFFq+fFel01NpGmQYdZepG/Q=">AAAB3nicbZDNSgMxFIXv1L9aq1a3boJFcFVmRNCl4MZlFVsL7VAy6Z02NJMZkjtCGfoGblwo4mO5821MfxbaeiDwcU5C7j1RpqQl3//2ShubW9s75d3KXnX/4LB2VG3bNDcCWyJVqelE3KKSGlskSWEnM8iTSOFTNL6d5U/PaKxM9SNNMgwTPtQyloKTsx4uK/1a3W/4c7F1CJZQh6Wa/dpXb5CKPEFNQnFru4GfUVhwQ1IonFZ6ucWMizEfYteh5gnasJhPOmVnzhmwODXuaGJz9/eLgifWTpLI3Uw4jexqNjP/y7o5xddhIXWWE2qx+CjOFaOUzdZmA2lQkJo44MJINysTI264IFfOrIRgdeV1aF80Ar8R3PtQhhM4hXMI4Apu4A6a0AIBMbzAG7x7Y+/V+1jUVfKWvR3DH3mfP6EBi3g=</latexit><latexit sha1_base64="wDW4RYNl7b9TaptjjfeLsvoe8Uo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrp4aoyqNbcujsHWSVeQWpQoDmofvWHMUsjrpBJakzPcxP0M6pRMMlnlX5qeELZhI54z1JFI278bH7pjJxbZUjCWNtSSObq74mMRsZMo8B2RhTHZtnLxf+8XorhjZ8JlaTIFVssClNJMCb522QoNGcop5ZQpoW9lbAx1ZShDScPwVt+eZW0L+ueW/fu3VrjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8AqSOMqg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit>

0
<latexit sha1_base64="p1yAOt7sRNV0k235L9KKlHiX7/k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrpwa0MqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/m186I+dWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXty7rn1r37q1rjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8ApE+Mqg==</latexit><latexit sha1_base64="p1yAOt7sRNV0k235L9KKlHiX7/k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrpwa0MqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/m186I+dWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXty7rn1r37q1rjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8ApE+Mqg==</latexit><latexit sha1_base64="p1yAOt7sRNV0k235L9KKlHiX7/k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrpwa0MqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/m186I+dWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXty7rn1r37q1rjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8ApE+Mqg==</latexit><latexit sha1_base64="p1yAOt7sRNV0k235L9KKlHiX7/k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrpwa0MqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/m186I+dWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXty7rn1r37q1rjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8ApE+Mqg==</latexit>
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Part 4 : Final query using attention + 
index sampling.

Single-head attention is used to get a 
distribution over the non-visited 
cities.
Finally, the next node it+1 is sampled 
from the distribution using Bernoulli 
during training and greedy (index 
with max probability) at inference 
time.
Memory/speed complexity is O(n).

Decoder

2

4hq
start

3

5

<latexit sha1_base64="u5t9eUJuIhBDNBCXinG6DlY3TC4="></latexit><latexit sha1_base64="u5t9eUJuIhBDNBCXinG6DlY3TC4="></latexit><latexit sha1_base64="u5t9eUJuIhBDNBCXinG6DlY3TC4="></latexit><latexit sha1_base64="u5t9eUJuIhBDNBCXinG6DlY3TC4="></latexit>

2

4hq
1

3

5

<latexit sha1_base64="F7+7jNm3H1oURcKfYl+MlaqzeYw="></latexit><latexit sha1_base64="F7+7jNm3H1oURcKfYl+MlaqzeYw="></latexit><latexit sha1_base64="F7+7jNm3H1oURcKfYl+MlaqzeYw="></latexit><latexit sha1_base64="F7+7jNm3H1oURcKfYl+MlaqzeYw="></latexit>

2

4hq
t

3

5

<latexit sha1_base64="ZThHFXJDVV+Fi++a7qctiyD5CXA="></latexit><latexit sha1_base64="ZThHFXJDVV+Fi++a7qctiyD5CXA="></latexit><latexit sha1_base64="ZThHFXJDVV+Fi++a7qctiyD5CXA="></latexit><latexit sha1_base64="ZThHFXJDVV+Fi++a7qctiyD5CXA="></latexit>

2

4hq
2

3

5

<latexit sha1_base64="9dlSUi1J4p45YUBTWAli2+ESLJA="></latexit><latexit sha1_base64="9dlSUi1J4p45YUBTWAli2+ESLJA="></latexit><latexit sha1_base64="9dlSUi1J4p45YUBTWAli2+ESLJA="></latexit><latexit sha1_base64="9dlSUi1J4p45YUBTWAli2+ESLJA="></latexit>

Final Attention Layer between ht and Encoded Nodes

2

4pdecstart

3

5

<latexit sha1_base64="V3bKQ0RHcKPKbGpD4/qVFcGaOM8="></latexit><latexit sha1_base64="V3bKQ0RHcKPKbGpD4/qVFcGaOM8="></latexit><latexit sha1_base64="V3bKQ0RHcKPKbGpD4/qVFcGaOM8="></latexit><latexit sha1_base64="V3bKQ0RHcKPKbGpD4/qVFcGaOM8="></latexit>

i1
<latexit sha1_base64="JE3vjixXl2QujfAemGy87IKQdpw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ64ANvUK25DXcBsk68gtSgQGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz1JJY9RBvjh1Ri6sMiRRomxJQxbq74mcxlpP49B2xtSM9ao3F//zepmJboKcyzQzKNlyUZQJYhIy/5sMuUJmxNQSyhS3txI2pooyY9Op2BC81ZfXSfuy4bkN7/6q1qwXcZThDM6hDh5cQxPuoAU+MBjBM7zCmyOcF+fd+Vi2lpxi5hT+wPn8Aez1jXc=</latexit><latexit sha1_base64="JE3vjixXl2QujfAemGy87IKQdpw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ64ANvUK25DXcBsk68gtSgQGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz1JJY9RBvjh1Ri6sMiRRomxJQxbq74mcxlpP49B2xtSM9ao3F//zepmJboKcyzQzKNlyUZQJYhIy/5sMuUJmxNQSyhS3txI2pooyY9Op2BC81ZfXSfuy4bkN7/6q1qwXcZThDM6hDh5cQxPuoAU+MBjBM7zCmyOcF+fd+Vi2lpxi5hT+wPn8Aez1jXc=</latexit><latexit sha1_base64="JE3vjixXl2QujfAemGy87IKQdpw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ64ANvUK25DXcBsk68gtSgQGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz1JJY9RBvjh1Ri6sMiRRomxJQxbq74mcxlpP49B2xtSM9ao3F//zepmJboKcyzQzKNlyUZQJYhIy/5sMuUJmxNQSyhS3txI2pooyY9Op2BC81ZfXSfuy4bkN7/6q1qwXcZThDM6hDh5cQxPuoAU+MBjBM7zCmyOcF+fd+Vi2lpxi5hT+wPn8Aez1jXc=</latexit><latexit sha1_base64="JE3vjixXl2QujfAemGy87IKQdpw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ64ANvUK25DXcBsk68gtSgQGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz1JJY9RBvjh1Ri6sMiRRomxJQxbq74mcxlpP49B2xtSM9ao3F//zepmJboKcyzQzKNlyUZQJYhIy/5sMuUJmxNQSyhS3txI2pooyY9Op2BC81ZfXSfuy4bkN7/6q1qwXcZThDM6hDh5cQxPuoAU+MBjBM7zCmyOcF+fd+Vi2lpxi5hT+wPn8Aez1jXc=</latexit>

2

4pdec1

3

5

<latexit sha1_base64="ov9icestKfidbiR21JNKvHaw1dE="></latexit><latexit sha1_base64="ov9icestKfidbiR21JNKvHaw1dE="></latexit><latexit sha1_base64="ov9icestKfidbiR21JNKvHaw1dE="></latexit><latexit sha1_base64="ov9icestKfidbiR21JNKvHaw1dE="></latexit>

2

4pdec2

3

5

<latexit sha1_base64="8cjQWy4QK4poqxZCd1zej0CIK2E="></latexit><latexit sha1_base64="8cjQWy4QK4poqxZCd1zej0CIK2E="></latexit><latexit sha1_base64="8cjQWy4QK4poqxZCd1zej0CIK2E="></latexit><latexit sha1_base64="8cjQWy4QK4poqxZCd1zej0CIK2E="></latexit>

i2
<latexit sha1_base64="ugEdQYy+aSmsy5vi41rLMf0xJEI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5IUoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSAx/Wh+WKW3OXIJvEy0kFcrSG5a/BKGZphNIwQbXue25i/Iwqw5nAeWmQakwom9Ix9i2VNELtZ8tT5+TKKiMSxsqWNGSp/p7IaKT1LApsZ0TNRK97C/E/r5+a8MbPuExSg5KtFoWpICYmi7/JiCtkRswsoUxxeythE6ooMzadkg3BW395k3TqNc+teffXlWY1j6MIF3AJVfCgAU24gxa0gcEYnuEV3hzhvDjvzseqteDkM+fwB87nD+55jXg=</latexit><latexit sha1_base64="ugEdQYy+aSmsy5vi41rLMf0xJEI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5IUoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSAx/Wh+WKW3OXIJvEy0kFcrSG5a/BKGZphNIwQbXue25i/Iwqw5nAeWmQakwom9Ix9i2VNELtZ8tT5+TKKiMSxsqWNGSp/p7IaKT1LApsZ0TNRK97C/E/r5+a8MbPuExSg5KtFoWpICYmi7/JiCtkRswsoUxxeythE6ooMzadkg3BW395k3TqNc+teffXlWY1j6MIF3AJVfCgAU24gxa0gcEYnuEV3hzhvDjvzseqteDkM+fwB87nD+55jXg=</latexit><latexit sha1_base64="ugEdQYy+aSmsy5vi41rLMf0xJEI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5IUoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSAx/Wh+WKW3OXIJvEy0kFcrSG5a/BKGZphNIwQbXue25i/Iwqw5nAeWmQakwom9Ix9i2VNELtZ8tT5+TKKiMSxsqWNGSp/p7IaKT1LApsZ0TNRK97C/E/r5+a8MbPuExSg5KtFoWpICYmi7/JiCtkRswsoUxxeythE6ooMzadkg3BW395k3TqNc+teffXlWY1j6MIF3AJVfCgAU24gxa0gcEYnuEV3hzhvDjvzseqteDkM+fwB87nD+55jXg=</latexit><latexit sha1_base64="ugEdQYy+aSmsy5vi41rLMf0xJEI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5IUoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSAx/Wh+WKW3OXIJvEy0kFcrSG5a/BKGZphNIwQbXue25i/Iwqw5nAeWmQakwom9Ix9i2VNELtZ8tT5+TKKiMSxsqWNGSp/p7IaKT1LApsZ0TNRK97C/E/r5+a8MbPuExSg5KtFoWpICYmi7/JiCtkRswsoUxxeythE6ooMzadkg3BW395k3TqNc+teffXlWY1j6MIF3AJVfCgAU24gxa0gcEYnuEV3hzhvDjvzseqteDkM+fwB87nD+55jXg=</latexit>

i3
<latexit sha1_base64="NrzW0kkEAHFmMa/UoP9u3LfSSRs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5JoQY8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD2JwNShX3Jq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uwxs/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbQva55b8+7rlUY1j6MIZ3AOVfDgGhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH+/9jXk=</latexit><latexit sha1_base64="NrzW0kkEAHFmMa/UoP9u3LfSSRs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5JoQY8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD2JwNShX3Jq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uwxs/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbQva55b8+7rlUY1j6MIZ3AOVfDgGhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH+/9jXk=</latexit><latexit sha1_base64="NrzW0kkEAHFmMa/UoP9u3LfSSRs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5JoQY8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD2JwNShX3Jq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uwxs/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbQva55b8+7rlUY1j6MIZ3AOVfDgGhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH+/9jXk=</latexit><latexit sha1_base64="NrzW0kkEAHFmMa/UoP9u3LfSSRs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5JoQY8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD2JwNShX3Jq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uwxs/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbQva55b8+7rlUY1j6MIZ3AOVfDgGhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH+/9jXk=</latexit>

…

…
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5

<latexit sha1_base64="Xg28GT9fpRINVckxv24ArZbhTAE="></latexit><latexit sha1_base64="Xg28GT9fpRINVckxv24ArZbhTAE="></latexit><latexit sha1_base64="Xg28GT9fpRINVckxv24ArZbhTAE="></latexit><latexit sha1_base64="Xg28GT9fpRINVckxv24ArZbhTAE="></latexit>

H
enc

<latexit sha1_base64="PHP/FbKpr2TMJXoer1wCctQyKHI=">AAAB+HicbVBNS8NAEN34WetHox69LBahp5KIoMeClx4r2A9oa9lsN+3S3U3YnYg19Jd48aCIV3+KN/+Nm5iDtj4YeLw3w8y8IBbcgOd9OWvrG5tb26Wd8u7e/kHFPTzqmCjRlLVpJCLdC4hhgivWBg6C9WLNiAwE6waz68zv3jNteKRuYR6zoSQTxUNOCVhp5FaadwNgD6BlyhRdlEdu1at7OfAq8QtSRQVaI/dzMI5oIpkCKogxfd+LYZgSDZwKtigPEsNiQmdkwvqWKiKZGab54Qt8ZpUxDiNtSwHO1d8TKZHGzGVgOyWBqVn2MvE/r59AeDVMuYoTyN7KF4WJwBDhLAU85ppREHNLCNXc3orplGhCwWaVheAvv7xKOud136v7NxfVRq2Io4RO0CmqIR9dogZqohZqI4oS9IRe0Kvz6Dw7b877T+uaU8wcoz9wPr4BtIeTBQ==</latexit><latexit sha1_base64="PHP/FbKpr2TMJXoer1wCctQyKHI=">AAAB+HicbVBNS8NAEN34WetHox69LBahp5KIoMeClx4r2A9oa9lsN+3S3U3YnYg19Jd48aCIV3+KN/+Nm5iDtj4YeLw3w8y8IBbcgOd9OWvrG5tb26Wd8u7e/kHFPTzqmCjRlLVpJCLdC4hhgivWBg6C9WLNiAwE6waz68zv3jNteKRuYR6zoSQTxUNOCVhp5FaadwNgD6BlyhRdlEdu1at7OfAq8QtSRQVaI/dzMI5oIpkCKogxfd+LYZgSDZwKtigPEsNiQmdkwvqWKiKZGab54Qt8ZpUxDiNtSwHO1d8TKZHGzGVgOyWBqVn2MvE/r59AeDVMuYoTyN7KF4WJwBDhLAU85ppREHNLCNXc3orplGhCwWaVheAvv7xKOud136v7NxfVRq2Io4RO0CmqIR9dogZqohZqI4oS9IRe0Kvz6Dw7b877T+uaU8wcoz9wPr4BtIeTBQ==</latexit><latexit sha1_base64="PHP/FbKpr2TMJXoer1wCctQyKHI=">AAAB+HicbVBNS8NAEN34WetHox69LBahp5KIoMeClx4r2A9oa9lsN+3S3U3YnYg19Jd48aCIV3+KN/+Nm5iDtj4YeLw3w8y8IBbcgOd9OWvrG5tb26Wd8u7e/kHFPTzqmCjRlLVpJCLdC4hhgivWBg6C9WLNiAwE6waz68zv3jNteKRuYR6zoSQTxUNOCVhp5FaadwNgD6BlyhRdlEdu1at7OfAq8QtSRQVaI/dzMI5oIpkCKogxfd+LYZgSDZwKtigPEsNiQmdkwvqWKiKZGab54Qt8ZpUxDiNtSwHO1d8TKZHGzGVgOyWBqVn2MvE/r59AeDVMuYoTyN7KF4WJwBDhLAU85ppREHNLCNXc3orplGhCwWaVheAvv7xKOud136v7NxfVRq2Io4RO0CmqIR9dogZqohZqI4oS9IRe0Kvz6Dw7b877T+uaU8wcoz9wPr4BtIeTBQ==</latexit><latexit sha1_base64="PHP/FbKpr2TMJXoer1wCctQyKHI=">AAAB+HicbVBNS8NAEN34WetHox69LBahp5KIoMeClx4r2A9oa9lsN+3S3U3YnYg19Jd48aCIV3+KN/+Nm5iDtj4YeLw3w8y8IBbcgOd9OWvrG5tb26Wd8u7e/kHFPTzqmCjRlLVpJCLdC4hhgivWBg6C9WLNiAwE6waz68zv3jNteKRuYR6zoSQTxUNOCVhp5FaadwNgD6BlyhRdlEdu1at7OfAq8QtSRQVaI/dzMI5oIpkCKogxfd+LYZgSDZwKtigPEsNiQmdkwvqWKiKZGab54Qt8ZpUxDiNtSwHO1d8TKZHGzGVgOyWBqVn2MvE/r59AeDVMuYoTyN7KF4WJwBDhLAU85ppREHNLCNXc3orplGhCwWaVheAvv7xKOud136v7NxfVRq2Io4RO0CmqIR9dogZqohZqI4oS9IRe0Kvz6Dw7b877T+uaU8wcoz9wPr4BtIeTBQ==</latexit>

it+1
<latexit sha1_base64="j5Mmy6DjHDzP7hvaUDwedQrX67U=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBahIJREBD0WvHisYD+gDWWz3bRLN5uwOxFKyI/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkQKg6777ZQ2Nre2d8q7lb39g8Oj6vFJx8SpZrzNYhnrXkANl0LxNgqUvJdoTqNA8m4wvZv73SeujYjVI84S7kd0rEQoGEUrdcUww0svH1ZrbsNdgKwTryA1KNAaVr8Go5ilEVfIJDWm77kJ+hnVKJjkeWWQGp5QNqVj3rdU0YgbP1ucm5MLq4xIGGtbCslC/T2R0ciYWRTYzojixKx6c/E/r59ieOtnQiUpcsWWi8JUEozJ/HcyEpozlDNLKNPC3krYhGrK0CZUsSF4qy+vk85Vw3Mb3sN1rVkv4ijDGZxDHTy4gSbcQwvawGAKz/AKb07ivDjvzseyteQUM6fwB87nD/CZjzY=</latexit><latexit sha1_base64="j5Mmy6DjHDzP7hvaUDwedQrX67U=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBahIJREBD0WvHisYD+gDWWz3bRLN5uwOxFKyI/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkQKg6777ZQ2Nre2d8q7lb39g8Oj6vFJx8SpZrzNYhnrXkANl0LxNgqUvJdoTqNA8m4wvZv73SeujYjVI84S7kd0rEQoGEUrdcUww0svH1ZrbsNdgKwTryA1KNAaVr8Go5ilEVfIJDWm77kJ+hnVKJjkeWWQGp5QNqVj3rdU0YgbP1ucm5MLq4xIGGtbCslC/T2R0ciYWRTYzojixKx6c/E/r59ieOtnQiUpcsWWi8JUEozJ/HcyEpozlDNLKNPC3krYhGrK0CZUsSF4qy+vk85Vw3Mb3sN1rVkv4ijDGZxDHTy4gSbcQwvawGAKz/AKb07ivDjvzseyteQUM6fwB87nD/CZjzY=</latexit><latexit sha1_base64="j5Mmy6DjHDzP7hvaUDwedQrX67U=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBahIJREBD0WvHisYD+gDWWz3bRLN5uwOxFKyI/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkQKg6777ZQ2Nre2d8q7lb39g8Oj6vFJx8SpZrzNYhnrXkANl0LxNgqUvJdoTqNA8m4wvZv73SeujYjVI84S7kd0rEQoGEUrdcUww0svH1ZrbsNdgKwTryA1KNAaVr8Go5ilEVfIJDWm77kJ+hnVKJjkeWWQGp5QNqVj3rdU0YgbP1ucm5MLq4xIGGtbCslC/T2R0ciYWRTYzojixKx6c/E/r59ieOtnQiUpcsWWi8JUEozJ/HcyEpozlDNLKNPC3krYhGrK0CZUsSF4qy+vk85Vw3Mb3sN1rVkv4ijDGZxDHTy4gSbcQwvawGAKz/AKb07ivDjvzseyteQUM6fwB87nD/CZjzY=</latexit><latexit sha1_base64="j5Mmy6DjHDzP7hvaUDwedQrX67U=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBahIJREBD0WvHisYD+gDWWz3bRLN5uwOxFKyI/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkQKg6777ZQ2Nre2d8q7lb39g8Oj6vFJx8SpZrzNYhnrXkANl0LxNgqUvJdoTqNA8m4wvZv73SeujYjVI84S7kd0rEQoGEUrdcUww0svH1ZrbsNdgKwTryA1KNAaVr8Go5ilEVfIJDWm77kJ+hnVKJjkeWWQGp5QNqVj3rdU0YgbP1ucm5MLq4xIGGtbCslC/T2R0ciYWRTYzojixKx6c/E/r59ieOtnQiUpcsWWi8JUEozJ/HcyEpozlDNLKNPC3krYhGrK0CZUsSF4qy+vk85Vw3Mb3sN1rVkv4ijDGZxDHTy4gSbcQwvawGAKz/AKb07ivDjvzseyteQUM6fwB87nD/CZjzY=</latexit>
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+

ĥt
<latexit sha1_base64="/Oj3scvJ/KKMXtIY3E0YhJrP6sE=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYxnBJEpyhL3NXrJkd+/YnRPCkV9hY6GIrT/Hzn/jJrlCEx8MPN6bYWZelEph0fe/vdLa+sbmVnm7srO7t39QPTxq2yQzjLdYIhPzEFHLpdC8hQIlf0gNpyqSvBONb2Z+54kbKxJ9j5OUh4oOtYgFo+ikx96IYj6a9rFfrfl1fw6ySoKC1KBAs1/96g0SlimukUlqbTfwUwxzalAwyaeVXmZ5StmYDnnXUU0Vt2E+P3hKzpwyIHFiXGkkc/X3RE6VtRMVuU5FcWSXvZn4n9fNML4Oc6HTDLlmi0VxJgkmZPY9GQjDGcqJI5QZ4W4lbEQNZegyqrgQguWXV0n7oh749eDustbwizjKcAKncA4BXEEDbqEJLWCg4Ble4c0z3ov37n0sWkteMXMMf+B9/gAin5CO</latexit><latexit sha1_base64="/Oj3scvJ/KKMXtIY3E0YhJrP6sE=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYxnBJEpyhL3NXrJkd+/YnRPCkV9hY6GIrT/Hzn/jJrlCEx8MPN6bYWZelEph0fe/vdLa+sbmVnm7srO7t39QPTxq2yQzjLdYIhPzEFHLpdC8hQIlf0gNpyqSvBONb2Z+54kbKxJ9j5OUh4oOtYgFo+ikx96IYj6a9rFfrfl1fw6ySoKC1KBAs1/96g0SlimukUlqbTfwUwxzalAwyaeVXmZ5StmYDnnXUU0Vt2E+P3hKzpwyIHFiXGkkc/X3RE6VtRMVuU5FcWSXvZn4n9fNML4Oc6HTDLlmi0VxJgkmZPY9GQjDGcqJI5QZ4W4lbEQNZegyqrgQguWXV0n7oh749eDustbwizjKcAKncA4BXEEDbqEJLWCg4Ble4c0z3ov37n0sWkteMXMMf+B9/gAin5CO</latexit><latexit sha1_base64="/Oj3scvJ/KKMXtIY3E0YhJrP6sE=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYxnBJEpyhL3NXrJkd+/YnRPCkV9hY6GIrT/Hzn/jJrlCEx8MPN6bYWZelEph0fe/vdLa+sbmVnm7srO7t39QPTxq2yQzjLdYIhPzEFHLpdC8hQIlf0gNpyqSvBONb2Z+54kbKxJ9j5OUh4oOtYgFo+ikx96IYj6a9rFfrfl1fw6ySoKC1KBAs1/96g0SlimukUlqbTfwUwxzalAwyaeVXmZ5StmYDnnXUU0Vt2E+P3hKzpwyIHFiXGkkc/X3RE6VtRMVuU5FcWSXvZn4n9fNML4Oc6HTDLlmi0VxJgkmZPY9GQjDGcqJI5QZ4W4lbEQNZegyqrgQguWXV0n7oh749eDustbwizjKcAKncA4BXEEDbqEJLWCg4Ble4c0z3ov37n0sWkteMXMMf+B9/gAin5CO</latexit><latexit sha1_base64="/Oj3scvJ/KKMXtIY3E0YhJrP6sE=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYxnBJEpyhL3NXrJkd+/YnRPCkV9hY6GIrT/Hzn/jJrlCEx8MPN6bYWZelEph0fe/vdLa+sbmVnm7srO7t39QPTxq2yQzjLdYIhPzEFHLpdC8hQIlf0gNpyqSvBONb2Z+54kbKxJ9j5OUh4oOtYgFo+ikx96IYj6a9rFfrfl1fw6ySoKC1KBAs1/96g0SlimukUlqbTfwUwxzalAwyaeVXmZ5StmYDnnXUU0Vt2E+P3hKzpwyIHFiXGkkc/X3RE6VtRMVuU5FcWSXvZn4n9fNML4Oc6HTDLlmi0VxJgkmZPY9GQjDGcqJI5QZ4W4lbEQNZegyqrgQguWXV0n7oh749eDustbwizjKcAKncA4BXEEDbqEJLWCg4Ble4c0z3ov37n0sWkteMXMMf+B9/gAin5CO</latexit>

Partial tour

Un-visited 
cities

t, hq
t

<latexit sha1_base64="usygf1xxqaLBtj5XTblKHr0Q7O8=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WayCBymJCHosePFYwX5AG8Nmu2mXbjZxd6KW2J/ixYMiXv0l3vw3btoetPXBwOO9GWbmBYngGhzn2yosLa+srhXXSxubW9s7dnm3qeNUUdagsYhVOyCaCS5ZAzgI1k4UI1EgWCsYXuZ+654pzWN5A6OEeRHpSx5ySsBIvl2Gk8FtF9gjqCi7G/tQ8u2KU3UmwIvEnZEKmqHu21/dXkzTiEmggmjdcZ0EvIwo4FSwcambapYQOiR91jFUkohpL5ucPsZHRunhMFamJOCJ+nsiI5HWoygwnRGBgZ73cvE/r5NCeOFlXCYpMEmni8JUYIhxngPuccUoiJEhhCpubsV0QBShYNLKQ3DnX14kzdOq61Td67NK7XAWRxHtowN0jFx0jmroCtVRA1H0gJ7RK3qznqwX6936mLYWrNnMHvoD6/MHQcmT4w==</latexit><latexit sha1_base64="usygf1xxqaLBtj5XTblKHr0Q7O8=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WayCBymJCHosePFYwX5AG8Nmu2mXbjZxd6KW2J/ixYMiXv0l3vw3btoetPXBwOO9GWbmBYngGhzn2yosLa+srhXXSxubW9s7dnm3qeNUUdagsYhVOyCaCS5ZAzgI1k4UI1EgWCsYXuZ+654pzWN5A6OEeRHpSx5ySsBIvl2Gk8FtF9gjqCi7G/tQ8u2KU3UmwIvEnZEKmqHu21/dXkzTiEmggmjdcZ0EvIwo4FSwcambapYQOiR91jFUkohpL5ucPsZHRunhMFamJOCJ+nsiI5HWoygwnRGBgZ73cvE/r5NCeOFlXCYpMEmni8JUYIhxngPuccUoiJEhhCpubsV0QBShYNLKQ3DnX14kzdOq61Td67NK7XAWRxHtowN0jFx0jmroCtVRA1H0gJ7RK3qznqwX6936mLYWrNnMHvoD6/MHQcmT4w==</latexit><latexit sha1_base64="usygf1xxqaLBtj5XTblKHr0Q7O8=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WayCBymJCHosePFYwX5AG8Nmu2mXbjZxd6KW2J/ixYMiXv0l3vw3btoetPXBwOO9GWbmBYngGhzn2yosLa+srhXXSxubW9s7dnm3qeNUUdagsYhVOyCaCS5ZAzgI1k4UI1EgWCsYXuZ+654pzWN5A6OEeRHpSx5ySsBIvl2Gk8FtF9gjqCi7G/tQ8u2KU3UmwIvEnZEKmqHu21/dXkzTiEmggmjdcZ0EvIwo4FSwcambapYQOiR91jFUkohpL5ucPsZHRunhMFamJOCJ+nsiI5HWoygwnRGBgZ73cvE/r5NCeOFlXCYpMEmni8JUYIhxngPuccUoiJEhhCpubsV0QBShYNLKQ3DnX14kzdOq61Td67NK7XAWRxHtowN0jFx0jmroCtVRA1H0gJ7RK3qznqwX6936mLYWrNnMHvoD6/MHQcmT4w==</latexit><latexit sha1_base64="usygf1xxqaLBtj5XTblKHr0Q7O8=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WayCBymJCHosePFYwX5AG8Nmu2mXbjZxd6KW2J/ixYMiXv0l3vw3btoetPXBwOO9GWbmBYngGhzn2yosLa+srhXXSxubW9s7dnm3qeNUUdagsYhVOyCaCS5ZAzgI1k4UI1EgWCsYXuZ+654pzWN5A6OEeRHpSx5ySsBIvl2Gk8FtF9gjqCi7G/tQ8u2KU3UmwIvEnZEKmqHu21/dXkzTiEmggmjdcZ0EvIwo4FSwcambapYQOiR91jFUkohpL5ucPsZHRunhMFamJOCJ+nsiI5HWoygwnRGBgZ73cvE/r5NCeOFlXCYpMEmni8JUYIhxngPuccUoiJEhhCpubsV0QBShYNLKQ3DnX14kzdOq61Td67NK7XAWRxHtowN0jFx0jmroCtVRA1H0gJ7RK3qznqwX6936mLYWrNnMHvoD6/MHQcmT4w==</latexit>

t, pdect
<latexit sha1_base64="lc8ZobPwyKeJl/eziZhhBjmYkx4=">AAAB/HicbVDLSsNQEL2pr1pf0S7dBKvgQkoigi4LblxWsA9oY7i5mbSX3jy4dyKGUH/FjQtF3Poh7vwbkzYLbT0wcDhnhpk5biy4QtP81iorq2vrG9XN2tb2zu6evn/QVVEiGXRYJCLZd6kCwUPoIEcB/VgCDVwBPXdyXfi9B5CKR+EdpjHYAR2F3OeMYi45eh3P4vshwiPKIPOATR2sOXrDbJozGMvEKkmDlGg7+tfQi1gSQIhMUKUGlhmjnVGJnAmY1oaJgpiyCR3BIKchDUDZ2ez4qXGSK57hRzKvEI2Z+nsio4FSaeDmnQHFsVr0CvE/b5Cgf2VnPIwThJDNF/mJMDAyiiQMj0tgKNKcUCZ5fqvBxlRShnleRQjW4svLpHvetMymdXvRaB2XcVTJITkip8Qil6RFbkibdAgjKXkmr+RNe9JetHftY95a0cqZOvkD7fMHwgeUug==</latexit><latexit sha1_base64="lc8ZobPwyKeJl/eziZhhBjmYkx4=">AAAB/HicbVDLSsNQEL2pr1pf0S7dBKvgQkoigi4LblxWsA9oY7i5mbSX3jy4dyKGUH/FjQtF3Poh7vwbkzYLbT0wcDhnhpk5biy4QtP81iorq2vrG9XN2tb2zu6evn/QVVEiGXRYJCLZd6kCwUPoIEcB/VgCDVwBPXdyXfi9B5CKR+EdpjHYAR2F3OeMYi45eh3P4vshwiPKIPOATR2sOXrDbJozGMvEKkmDlGg7+tfQi1gSQIhMUKUGlhmjnVGJnAmY1oaJgpiyCR3BIKchDUDZ2ez4qXGSK57hRzKvEI2Z+nsio4FSaeDmnQHFsVr0CvE/b5Cgf2VnPIwThJDNF/mJMDAyiiQMj0tgKNKcUCZ5fqvBxlRShnleRQjW4svLpHvetMymdXvRaB2XcVTJITkip8Qil6RFbkibdAgjKXkmr+RNe9JetHftY95a0cqZOvkD7fMHwgeUug==</latexit><latexit sha1_base64="lc8ZobPwyKeJl/eziZhhBjmYkx4=">AAAB/HicbVDLSsNQEL2pr1pf0S7dBKvgQkoigi4LblxWsA9oY7i5mbSX3jy4dyKGUH/FjQtF3Poh7vwbkzYLbT0wcDhnhpk5biy4QtP81iorq2vrG9XN2tb2zu6evn/QVVEiGXRYJCLZd6kCwUPoIEcB/VgCDVwBPXdyXfi9B5CKR+EdpjHYAR2F3OeMYi45eh3P4vshwiPKIPOATR2sOXrDbJozGMvEKkmDlGg7+tfQi1gSQIhMUKUGlhmjnVGJnAmY1oaJgpiyCR3BIKchDUDZ2ez4qXGSK57hRzKvEI2Z+nsio4FSaeDmnQHFsVr0CvE/b5Cgf2VnPIwThJDNF/mJMDAyiiQMj0tgKNKcUCZ5fqvBxlRShnleRQjW4svLpHvetMymdXvRaB2XcVTJITkip8Qil6RFbkibdAgjKXkmr+RNe9JetHftY95a0cqZOvkD7fMHwgeUug==</latexit><latexit sha1_base64="lc8ZobPwyKeJl/eziZhhBjmYkx4=">AAAB/HicbVDLSsNQEL2pr1pf0S7dBKvgQkoigi4LblxWsA9oY7i5mbSX3jy4dyKGUH/FjQtF3Poh7vwbkzYLbT0wcDhnhpk5biy4QtP81iorq2vrG9XN2tb2zu6evn/QVVEiGXRYJCLZd6kCwUPoIEcB/VgCDVwBPXdyXfi9B5CKR+EdpjHYAR2F3OeMYi45eh3P4vshwiPKIPOATR2sOXrDbJozGMvEKkmDlGg7+tfQi1gSQIhMUKUGlhmjnVGJnAmY1oaJgpiyCR3BIKchDUDZ2ez4qXGSK57hRzKvEI2Z+nsio4FSaeDmnQHFsVr0CvE/b5Cgf2VnPIwThJDNF/mJMDAyiiQMj0tgKNKcUCZ5fqvBxlRShnleRQjW4svLpHvetMymdXvRaB2XcVTJITkip8Qil6RFbkibdAgjKXkmr+RNe9JetHftY95a0cqZOvkD7fMHwgeUug==</latexit>

pdect
<latexit sha1_base64="EVtq2AmelVaNQbgrmQKPK74PFY8=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix48VjBfkAbw2YzaZduPtidqCX2p3jxoIhXf4k3/42bNgdtfTDweG+GmXl+KrhC2/42VlbX1jc2K1vV7Z3dvX2zdtBRSSYZtFkiEtnzqQLBY2gjRwG9VAKNfAFdf3xV+N17kIon8S1OUnAjOox5yBlFLXlmLb0bIDyijPIA2NTDqmfW7YY9g7VMnJLUSYmWZ34NgoRlEcTIBFWq79gpujmVyJmAaXWQKUgpG9Mh9DWNaQTKzWenT60TrQRWmEhdMVoz9fdETiOlJpGvOyOKI7XoFeJ/Xj/D8NLNeZxmCDGbLwozYWFiFTlYAZfAUEw0oUxyfavFRlRShjqtIgRn8eVl0jlrOHbDuTmvN+0yjgo5IsfklDjkgjTJNWmRNmHkgTyTV/JmPBkvxrvxMW9dMcqZQ/IHxucPfbiUEg==</latexit><latexit sha1_base64="EVtq2AmelVaNQbgrmQKPK74PFY8=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix48VjBfkAbw2YzaZduPtidqCX2p3jxoIhXf4k3/42bNgdtfTDweG+GmXl+KrhC2/42VlbX1jc2K1vV7Z3dvX2zdtBRSSYZtFkiEtnzqQLBY2gjRwG9VAKNfAFdf3xV+N17kIon8S1OUnAjOox5yBlFLXlmLb0bIDyijPIA2NTDqmfW7YY9g7VMnJLUSYmWZ34NgoRlEcTIBFWq79gpujmVyJmAaXWQKUgpG9Mh9DWNaQTKzWenT60TrQRWmEhdMVoz9fdETiOlJpGvOyOKI7XoFeJ/Xj/D8NLNeZxmCDGbLwozYWFiFTlYAZfAUEw0oUxyfavFRlRShjqtIgRn8eVl0jlrOHbDuTmvN+0yjgo5IsfklDjkgjTJNWmRNmHkgTyTV/JmPBkvxrvxMW9dMcqZQ/IHxucPfbiUEg==</latexit><latexit sha1_base64="EVtq2AmelVaNQbgrmQKPK74PFY8=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix48VjBfkAbw2YzaZduPtidqCX2p3jxoIhXf4k3/42bNgdtfTDweG+GmXl+KrhC2/42VlbX1jc2K1vV7Z3dvX2zdtBRSSYZtFkiEtnzqQLBY2gjRwG9VAKNfAFdf3xV+N17kIon8S1OUnAjOox5yBlFLXlmLb0bIDyijPIA2NTDqmfW7YY9g7VMnJLUSYmWZ34NgoRlEcTIBFWq79gpujmVyJmAaXWQKUgpG9Mh9DWNaQTKzWenT60TrQRWmEhdMVoz9fdETiOlJpGvOyOKI7XoFeJ/Xj/D8NLNeZxmCDGbLwozYWFiFTlYAZfAUEw0oUxyfavFRlRShjqtIgRn8eVl0jlrOHbDuTmvN+0yjgo5IsfklDjkgjTJNWmRNmHkgTyTV/JmPBkvxrvxMW9dMcqZQ/IHxucPfbiUEg==</latexit><latexit sha1_base64="EVtq2AmelVaNQbgrmQKPK74PFY8=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix48VjBfkAbw2YzaZduPtidqCX2p3jxoIhXf4k3/42bNgdtfTDweG+GmXl+KrhC2/42VlbX1jc2K1vV7Z3dvX2zdtBRSSYZtFkiEtnzqQLBY2gjRwG9VAKNfAFdf3xV+N17kIon8S1OUnAjOox5yBlFLXlmLb0bIDyijPIA2NTDqmfW7YY9g7VMnJLUSYmWZ34NgoRlEcTIBFWq79gpujmVyJmAaXWQKUgpG9Mh9DWNaQTKzWenT60TrQRWmEhdMVoz9fdETiOlJpGvOyOKI7XoFeJ/Xj/D8NLNeZxmCDGbLwozYWFiFTlYAZfAUEw0oUxyfavFRlRShjqtIgRn8eVl0jlrOHbDuTmvN+0yjgo5IsfklDjkgjTJNWmRNmHkgTyTV/JmPBkvxrvxMW9dMcqZQ/IHxucPfbiUEg==</latexit>
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W̄K 2 Rn⇥d
<latexit sha1_base64="DUybVzAp+0SmoojSNoksvlwu4V8="></latexit><latexit sha1_base64="DUybVzAp+0SmoojSNoksvlwu4V8="></latexit><latexit sha1_base64="DUybVzAp+0SmoojSNoksvlwu4V8="></latexit><latexit sha1_base64="DUybVzAp+0SmoojSNoksvlwu4V8="></latexit>

Mt
<latexit sha1_base64="xHTKD66JUAYMgQA6oCg6BsYinpY=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvQVZkRQZcFN26ECvYB7VAyadqGZjJjcqdQhn6HGxeKuPVj3Pk3ZtpZaOuBwOGce7knJ4ilMOi6305hY3Nre6e4W9rbPzg8Kh+ftEyUaMabLJKR7gTUcCkUb6JAyTux5jQMJG8Hk9vMb0+5NiJSjziLuR/SkRJDwShaye+FFMeMyvR+3sd+ueLW3AXIOvFyUoEcjX75qzeIWBJyhUxSY7qeG6OfUo2CST4v9RLDY8omdMS7lioacuOni9BzcmGVARlG2j6FZKH+3khpaMwsDOxkFtKsepn4n9dNcHjjp0LFCXLFloeGiSQYkawBMhCaM5QzSyjTwmYlbEw1ZWh7KtkSvNUvr5PWZc1za97DVaVezesowhmcQxU8uIY63EEDmsDgCZ7hFd6cqfPivDsfy9GCk++cwh84nz8N6ZIw</latexit><latexit sha1_base64="xHTKD66JUAYMgQA6oCg6BsYinpY=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvQVZkRQZcFN26ECvYB7VAyadqGZjJjcqdQhn6HGxeKuPVj3Pk3ZtpZaOuBwOGce7knJ4ilMOi6305hY3Nre6e4W9rbPzg8Kh+ftEyUaMabLJKR7gTUcCkUb6JAyTux5jQMJG8Hk9vMb0+5NiJSjziLuR/SkRJDwShaye+FFMeMyvR+3sd+ueLW3AXIOvFyUoEcjX75qzeIWBJyhUxSY7qeG6OfUo2CST4v9RLDY8omdMS7lioacuOni9BzcmGVARlG2j6FZKH+3khpaMwsDOxkFtKsepn4n9dNcHjjp0LFCXLFloeGiSQYkawBMhCaM5QzSyjTwmYlbEw1ZWh7KtkSvNUvr5PWZc1za97DVaVezesowhmcQxU8uIY63EEDmsDgCZ7hFd6cqfPivDsfy9GCk++cwh84nz8N6ZIw</latexit><latexit sha1_base64="xHTKD66JUAYMgQA6oCg6BsYinpY=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvQVZkRQZcFN26ECvYB7VAyadqGZjJjcqdQhn6HGxeKuPVj3Pk3ZtpZaOuBwOGce7knJ4ilMOi6305hY3Nre6e4W9rbPzg8Kh+ftEyUaMabLJKR7gTUcCkUb6JAyTux5jQMJG8Hk9vMb0+5NiJSjziLuR/SkRJDwShaye+FFMeMyvR+3sd+ueLW3AXIOvFyUoEcjX75qzeIWBJyhUxSY7qeG6OfUo2CST4v9RLDY8omdMS7lioacuOni9BzcmGVARlG2j6FZKH+3khpaMwsDOxkFtKsepn4n9dNcHjjp0LFCXLFloeGiSQYkawBMhCaM5QzSyjTwmYlbEw1ZWh7KtkSvNUvr5PWZc1za97DVaVezesowhmcQxU8uIY63EEDmsDgCZ7hFd6cqfPivDsfy9GCk++cwh84nz8N6ZIw</latexit><latexit sha1_base64="xHTKD66JUAYMgQA6oCg6BsYinpY=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvQVZkRQZcFN26ECvYB7VAyadqGZjJjcqdQhn6HGxeKuPVj3Pk3ZtpZaOuBwOGce7knJ4ilMOi6305hY3Nre6e4W9rbPzg8Kh+ftEyUaMabLJKR7gTUcCkUb6JAyTux5jQMJG8Hk9vMb0+5NiJSjziLuR/SkRJDwShaye+FFMeMyvR+3sd+ueLW3AXIOvFyUoEcjX75qzeIWBJyhUxSY7qeG6OfUo2CST4v9RLDY8omdMS7lioacuOni9BzcmGVARlG2j6FZKH+3khpaMwsDOxkFtKsepn4n9dNcHjjp0LFCXLFloeGiSQYkawBMhCaM5QzSyjTwmYlbEw1ZWh7KtkSvNUvr5PWZc1za97DVaVezesowhmcQxU8uIY63EEDmsDgCZ7hFd6cqfPivDsfy9GCk++cwh84nz8N6ZIw</latexit>

1
<latexit sha1_base64="W0FtBn+zZlJLkhk92DH6GReF6Ek=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lE0GPBi8cKthbaUDbbTbt0dxN2J0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTKSw6HnfTmVtfWNzq7rt7uzu7R/UDo86Nk4N420Wy9h0Q2q5FJq3UaDk3cRwqkLJH8PJbeE/PnFjRawfcJrwQNGRFpFgFAvJd113UKt7DW8Oskr8ktShRGtQ++oPY5YqrpFJam3P9xIMMmpQMMlnbj+1PKFsQke8l1NNFbdBNr91Rs5zZUii2OSlkczV3xMZVdZOVZh3Kopju+wV4n9eL8XoJsiETlLkmi0WRakkGJPicTIUhjOU05xQZkR+K2FjaijDPJ4iBH/55VXSuWz4XsO/v6o3z8o4qnACp3ABPlxDE+6gBW1gMIZneIU3RzkvzrvzsWitOOXMMfyB8/kDDoGM0w==</latexit><latexit sha1_base64="W0FtBn+zZlJLkhk92DH6GReF6Ek=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lE0GPBi8cKthbaUDbbTbt0dxN2J0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTKSw6HnfTmVtfWNzq7rt7uzu7R/UDo86Nk4N420Wy9h0Q2q5FJq3UaDk3cRwqkLJH8PJbeE/PnFjRawfcJrwQNGRFpFgFAvJd113UKt7DW8Oskr8ktShRGtQ++oPY5YqrpFJam3P9xIMMmpQMMlnbj+1PKFsQke8l1NNFbdBNr91Rs5zZUii2OSlkczV3xMZVdZOVZh3Kopju+wV4n9eL8XoJsiETlLkmi0WRakkGJPicTIUhjOU05xQZkR+K2FjaijDPJ4iBH/55VXSuWz4XsO/v6o3z8o4qnACp3ABPlxDE+6gBW1gMIZneIU3RzkvzrvzsWitOOXMMfyB8/kDDoGM0w==</latexit><latexit sha1_base64="W0FtBn+zZlJLkhk92DH6GReF6Ek=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lE0GPBi8cKthbaUDbbTbt0dxN2J0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTKSw6HnfTmVtfWNzq7rt7uzu7R/UDo86Nk4N420Wy9h0Q2q5FJq3UaDk3cRwqkLJH8PJbeE/PnFjRawfcJrwQNGRFpFgFAvJd113UKt7DW8Oskr8ktShRGtQ++oPY5YqrpFJam3P9xIMMmpQMMlnbj+1PKFsQke8l1NNFbdBNr91Rs5zZUii2OSlkczV3xMZVdZOVZh3Kopju+wV4n9eL8XoJsiETlLkmi0WRakkGJPicTIUhjOU05xQZkR+K2FjaijDPJ4iBH/55VXSuWz4XsO/v6o3z8o4qnACp3ABPlxDE+6gBW1gMIZneIU3RzkvzrvzsWitOOXMMfyB8/kDDoGM0w==</latexit><latexit sha1_base64="W0FtBn+zZlJLkhk92DH6GReF6Ek=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lE0GPBi8cKthbaUDbbTbt0dxN2J0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTKSw6HnfTmVtfWNzq7rt7uzu7R/UDo86Nk4N420Wy9h0Q2q5FJq3UaDk3cRwqkLJH8PJbeE/PnFjRawfcJrwQNGRFpFgFAvJd113UKt7DW8Oskr8ktShRGtQ++oPY5YqrpFJam3P9xIMMmpQMMlnbj+1PKFsQke8l1NNFbdBNr91Rs5zZUii2OSlkczV3xMZVdZOVZh3Kopju+wV4n9eL8XoJsiETlLkmi0WRakkGJPicTIUhjOU05xQZkR+K2FjaijDPJ4iBH/55VXSuWz4XsO/v6o3z8o4qnACp3ABPlxDE+6gBW1gMIZneIU3RzkvzrvzsWitOOXMMfyB8/kDDoGM0w==</latexit>

2
<latexit sha1_base64="nawBDJXWygC7FyvWYlLJ1OOCU3o=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy223bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeGEth0fO+ndLG5tb2TnnX3ds/ODyqHJ+0bZQYxlsskpHphtRyKTRvoUDJu7HhVIWSd8LpXe53nrixItKPOIt5oOhYi5FgFHOp7rruoFL1at4CZJ34BalCgeag8tUfRixRXCOT1Nqe78UYpNSgYJLP3X5ieUzZlI55L6OaKm6DdHHrnFxmypCMIpOVRrJQf0+kVFk7U2HWqShO7KqXi/95vQRHt0EqdJwg12y5aJRIghHJHydDYThDOcsIZUZktxI2oYYyzOLJQ/BXX14n7XrN92r+w3W1cVHEUYYzOIcr8OEGGnAPTWgBgwk8wyu8Ocp5cd6dj2VrySlmTuEPnM8fEAiM1A==</latexit><latexit sha1_base64="nawBDJXWygC7FyvWYlLJ1OOCU3o=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy223bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeGEth0fO+ndLG5tb2TnnX3ds/ODyqHJ+0bZQYxlsskpHphtRyKTRvoUDJu7HhVIWSd8LpXe53nrixItKPOIt5oOhYi5FgFHOp7rruoFL1at4CZJ34BalCgeag8tUfRixRXCOT1Nqe78UYpNSgYJLP3X5ieUzZlI55L6OaKm6DdHHrnFxmypCMIpOVRrJQf0+kVFk7U2HWqShO7KqXi/95vQRHt0EqdJwg12y5aJRIghHJHydDYThDOcsIZUZktxI2oYYyzOLJQ/BXX14n7XrN92r+w3W1cVHEUYYzOIcr8OEGGnAPTWgBgwk8wyu8Ocp5cd6dj2VrySlmTuEPnM8fEAiM1A==</latexit><latexit sha1_base64="nawBDJXWygC7FyvWYlLJ1OOCU3o=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy223bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeGEth0fO+ndLG5tb2TnnX3ds/ODyqHJ+0bZQYxlsskpHphtRyKTRvoUDJu7HhVIWSd8LpXe53nrixItKPOIt5oOhYi5FgFHOp7rruoFL1at4CZJ34BalCgeag8tUfRixRXCOT1Nqe78UYpNSgYJLP3X5ieUzZlI55L6OaKm6DdHHrnFxmypCMIpOVRrJQf0+kVFk7U2HWqShO7KqXi/95vQRHt0EqdJwg12y5aJRIghHJHydDYThDOcsIZUZktxI2oYYyzOLJQ/BXX14n7XrN92r+w3W1cVHEUYYzOIcr8OEGGnAPTWgBgwk8wyu8Ocp5cd6dj2VrySlmTuEPnM8fEAiM1A==</latexit><latexit sha1_base64="nawBDJXWygC7FyvWYlLJ1OOCU3o=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy223bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeGEth0fO+ndLG5tb2TnnX3ds/ODyqHJ+0bZQYxlsskpHphtRyKTRvoUDJu7HhVIWSd8LpXe53nrixItKPOIt5oOhYi5FgFHOp7rruoFL1at4CZJ34BalCgeag8tUfRixRXCOT1Nqe78UYpNSgYJLP3X5ieUzZlI55L6OaKm6DdHHrnFxmypCMIpOVRrJQf0+kVFk7U2HWqShO7KqXi/95vQRHt0EqdJwg12y5aJRIghHJHydDYThDOcsIZUZktxI2oYYyzOLJQ/BXX14n7XrN92r+w3W1cVHEUYYzOIcr8OEGGnAPTWgBgwk8wyu8Ocp5cd6dj2VrySlmTuEPnM8fEAiM1A==</latexit>

3
<latexit sha1_base64="NlIpzxTka1HQGrXMy19OJzMPNhw=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lU0GPBi8cK9gPaUDbbSbt0dxN2N0Ip/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTAQ31vO+ndLa+sbmVnnb3dnd2z+oHB61TJxqhk0Wi1h3QmpQcIVNy63ATqKRylBgOxzf5X77CbXhsXq0kwQDSYeKR5xRm0tXruv2K1Wv5s1BVolfkCoUaPQrX71BzFKJyjJBjen6XmKDKdWWM4Ezt5caTCgb0yF2M6qoRBNM57fOyHmmDEgU66yUJXP198SUSmMmMsw6JbUjs+zl4n9eN7XRbTDlKkktKrZYFKWC2Jjkj5MB18ismGSEMs2zWwkbUU2ZzeLJQ/CXX14lrcua79X8h+tq/ayIowwncAoX4MMN1OEeGtAEBiN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/EY+M1Q==</latexit><latexit sha1_base64="NlIpzxTka1HQGrXMy19OJzMPNhw=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lU0GPBi8cK9gPaUDbbSbt0dxN2N0Ip/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTAQ31vO+ndLa+sbmVnnb3dnd2z+oHB61TJxqhk0Wi1h3QmpQcIVNy63ATqKRylBgOxzf5X77CbXhsXq0kwQDSYeKR5xRm0tXruv2K1Wv5s1BVolfkCoUaPQrX71BzFKJyjJBjen6XmKDKdWWM4Ezt5caTCgb0yF2M6qoRBNM57fOyHmmDEgU66yUJXP198SUSmMmMsw6JbUjs+zl4n9eN7XRbTDlKkktKrZYFKWC2Jjkj5MB18ismGSEMs2zWwkbUU2ZzeLJQ/CXX14lrcua79X8h+tq/ayIowwncAoX4MMN1OEeGtAEBiN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/EY+M1Q==</latexit><latexit sha1_base64="NlIpzxTka1HQGrXMy19OJzMPNhw=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lU0GPBi8cK9gPaUDbbSbt0dxN2N0Ip/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTAQ31vO+ndLa+sbmVnnb3dnd2z+oHB61TJxqhk0Wi1h3QmpQcIVNy63ATqKRylBgOxzf5X77CbXhsXq0kwQDSYeKR5xRm0tXruv2K1Wv5s1BVolfkCoUaPQrX71BzFKJyjJBjen6XmKDKdWWM4Ezt5caTCgb0yF2M6qoRBNM57fOyHmmDEgU66yUJXP198SUSmMmMsw6JbUjs+zl4n9eN7XRbTDlKkktKrZYFKWC2Jjkj5MB18ismGSEMs2zWwkbUU2ZzeLJQ/CXX14lrcua79X8h+tq/ayIowwncAoX4MMN1OEeGtAEBiN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/EY+M1Q==</latexit><latexit sha1_base64="NlIpzxTka1HQGrXMy19OJzMPNhw=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lU0GPBi8cK9gPaUDbbSbt0dxN2N0Ip/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTAQ31vO+ndLa+sbmVnnb3dnd2z+oHB61TJxqhk0Wi1h3QmpQcIVNy63ATqKRylBgOxzf5X77CbXhsXq0kwQDSYeKR5xRm0tXruv2K1Wv5s1BVolfkCoUaPQrX71BzFKJyjJBjen6XmKDKdWWM4Ezt5caTCgb0yF2M6qoRBNM57fOyHmmDEgU66yUJXP198SUSmMmMsw6JbUjs+zl4n9eN7XRbTDlKkktKrZYFKWC2Jjkj5MB18ismGSEMs2zWwkbUU2ZzeLJQ/CXX14lrcua79X8h+tq/ayIowwncAoX4MMN1OEeGtAEBiN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/EY+M1Q==</latexit>

4
<latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="KzxSFFq+fFel01NpGmQYdZepG/Q=">AAAB3nicbZDNSgMxFIXv1L9aq1a3boJFcFVmRNCl4MZlFVsL7VAy6Z02NJMZkjtCGfoGblwo4mO5821MfxbaeiDwcU5C7j1RpqQl3//2ShubW9s75d3KXnX/4LB2VG3bNDcCWyJVqelE3KKSGlskSWEnM8iTSOFTNL6d5U/PaKxM9SNNMgwTPtQyloKTsx4uK/1a3W/4c7F1CJZQh6Wa/dpXb5CKPEFNQnFru4GfUVhwQ1IonFZ6ucWMizEfYteh5gnasJhPOmVnzhmwODXuaGJz9/eLgifWTpLI3Uw4jexqNjP/y7o5xddhIXWWE2qx+CjOFaOUzdZmA2lQkJo44MJINysTI264IFfOrIRgdeV1aF80Ar8R3PtQhhM4hXMI4Apu4A6a0AIBMbzAG7x7Y+/V+1jUVfKWvR3DH3mfP6EBi3g=</latexit><latexit sha1_base64="KzxSFFq+fFel01NpGmQYdZepG/Q=">AAAB3nicbZDNSgMxFIXv1L9aq1a3boJFcFVmRNCl4MZlFVsL7VAy6Z02NJMZkjtCGfoGblwo4mO5821MfxbaeiDwcU5C7j1RpqQl3//2ShubW9s75d3KXnX/4LB2VG3bNDcCWyJVqelE3KKSGlskSWEnM8iTSOFTNL6d5U/PaKxM9SNNMgwTPtQyloKTsx4uK/1a3W/4c7F1CJZQh6Wa/dpXb5CKPEFNQnFru4GfUVhwQ1IonFZ6ucWMizEfYteh5gnasJhPOmVnzhmwODXuaGJz9/eLgifWTpLI3Uw4jexqNjP/y7o5xddhIXWWE2qx+CjOFaOUzdZmA2lQkJo44MJINysTI264IFfOrIRgdeV1aF80Ar8R3PtQhhM4hXMI4Apu4A6a0AIBMbzAG7x7Y+/V+1jUVfKWvR3DH3mfP6EBi3g=</latexit><latexit sha1_base64="wDW4RYNl7b9TaptjjfeLsvoe8Uo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrp4aoyqNbcujsHWSVeQWpQoDmofvWHMUsjrpBJakzPcxP0M6pRMMlnlX5qeELZhI54z1JFI278bH7pjJxbZUjCWNtSSObq74mMRsZMo8B2RhTHZtnLxf+8XorhjZ8JlaTIFVssClNJMCb522QoNGcop5ZQpoW9lbAx1ZShDScPwVt+eZW0L+ueW/fu3VrjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8AqSOMqg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit>

0
<latexit sha1_base64="p1yAOt7sRNV0k235L9KKlHiX7/k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrpwa0MqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/m186I+dWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXty7rn1r37q1rjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8ApE+Mqg==</latexit><latexit sha1_base64="p1yAOt7sRNV0k235L9KKlHiX7/k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrpwa0MqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/m186I+dWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXty7rn1r37q1rjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8ApE+Mqg==</latexit><latexit sha1_base64="p1yAOt7sRNV0k235L9KKlHiX7/k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrpwa0MqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/m186I+dWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXty7rn1r37q1rjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8ApE+Mqg==</latexit><latexit sha1_base64="p1yAOt7sRNV0k235L9KKlHiX7/k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrpwa0MqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/m186I+dWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXty7rn1r37q1rjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8ApE+Mqg==</latexit>

1
<latexit sha1_base64="W0FtBn+zZlJLkhk92DH6GReF6Ek=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lE0GPBi8cKthbaUDbbTbt0dxN2J0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTKSw6HnfTmVtfWNzq7rt7uzu7R/UDo86Nk4N420Wy9h0Q2q5FJq3UaDk3cRwqkLJH8PJbeE/PnFjRawfcJrwQNGRFpFgFAvJd113UKt7DW8Oskr8ktShRGtQ++oPY5YqrpFJam3P9xIMMmpQMMlnbj+1PKFsQke8l1NNFbdBNr91Rs5zZUii2OSlkczV3xMZVdZOVZh3Kopju+wV4n9eL8XoJsiETlLkmi0WRakkGJPicTIUhjOU05xQZkR+K2FjaijDPJ4iBH/55VXSuWz4XsO/v6o3z8o4qnACp3ABPlxDE+6gBW1gMIZneIU3RzkvzrvzsWitOOXMMfyB8/kDDoGM0w==</latexit><latexit sha1_base64="W0FtBn+zZlJLkhk92DH6GReF6Ek=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lE0GPBi8cKthbaUDbbTbt0dxN2J0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTKSw6HnfTmVtfWNzq7rt7uzu7R/UDo86Nk4N420Wy9h0Q2q5FJq3UaDk3cRwqkLJH8PJbeE/PnFjRawfcJrwQNGRFpFgFAvJd113UKt7DW8Oskr8ktShRGtQ++oPY5YqrpFJam3P9xIMMmpQMMlnbj+1PKFsQke8l1NNFbdBNr91Rs5zZUii2OSlkczV3xMZVdZOVZh3Kopju+wV4n9eL8XoJsiETlLkmi0WRakkGJPicTIUhjOU05xQZkR+K2FjaijDPJ4iBH/55VXSuWz4XsO/v6o3z8o4qnACp3ABPlxDE+6gBW1gMIZneIU3RzkvzrvzsWitOOXMMfyB8/kDDoGM0w==</latexit><latexit sha1_base64="W0FtBn+zZlJLkhk92DH6GReF6Ek=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lE0GPBi8cKthbaUDbbTbt0dxN2J0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTKSw6HnfTmVtfWNzq7rt7uzu7R/UDo86Nk4N420Wy9h0Q2q5FJq3UaDk3cRwqkLJH8PJbeE/PnFjRawfcJrwQNGRFpFgFAvJd113UKt7DW8Oskr8ktShRGtQ++oPY5YqrpFJam3P9xIMMmpQMMlnbj+1PKFsQke8l1NNFbdBNr91Rs5zZUii2OSlkczV3xMZVdZOVZh3Kopju+wV4n9eL8XoJsiETlLkmi0WRakkGJPicTIUhjOU05xQZkR+K2FjaijDPJ4iBH/55VXSuWz4XsO/v6o3z8o4qnACp3ABPlxDE+6gBW1gMIZneIU3RzkvzrvzsWitOOXMMfyB8/kDDoGM0w==</latexit><latexit sha1_base64="W0FtBn+zZlJLkhk92DH6GReF6Ek=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lE0GPBi8cKthbaUDbbTbt0dxN2J0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTKSw6HnfTmVtfWNzq7rt7uzu7R/UDo86Nk4N420Wy9h0Q2q5FJq3UaDk3cRwqkLJH8PJbeE/PnFjRawfcJrwQNGRFpFgFAvJd113UKt7DW8Oskr8ktShRGtQ++oPY5YqrpFJam3P9xIMMmpQMMlnbj+1PKFsQke8l1NNFbdBNr91Rs5zZUii2OSlkczV3xMZVdZOVZh3Kopju+wV4n9eL8XoJsiETlLkmi0WRakkGJPicTIUhjOU05xQZkR+K2FjaijDPJ4iBH/55VXSuWz4XsO/v6o3z8o4qnACp3ABPlxDE+6gBW1gMIZneIU3RzkvzrvzsWitOOXMMfyB8/kDDoGM0w==</latexit>

2
<latexit sha1_base64="nawBDJXWygC7FyvWYlLJ1OOCU3o=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy223bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeGEth0fO+ndLG5tb2TnnX3ds/ODyqHJ+0bZQYxlsskpHphtRyKTRvoUDJu7HhVIWSd8LpXe53nrixItKPOIt5oOhYi5FgFHOp7rruoFL1at4CZJ34BalCgeag8tUfRixRXCOT1Nqe78UYpNSgYJLP3X5ieUzZlI55L6OaKm6DdHHrnFxmypCMIpOVRrJQf0+kVFk7U2HWqShO7KqXi/95vQRHt0EqdJwg12y5aJRIghHJHydDYThDOcsIZUZktxI2oYYyzOLJQ/BXX14n7XrN92r+w3W1cVHEUYYzOIcr8OEGGnAPTWgBgwk8wyu8Ocp5cd6dj2VrySlmTuEPnM8fEAiM1A==</latexit><latexit sha1_base64="nawBDJXWygC7FyvWYlLJ1OOCU3o=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy223bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeGEth0fO+ndLG5tb2TnnX3ds/ODyqHJ+0bZQYxlsskpHphtRyKTRvoUDJu7HhVIWSd8LpXe53nrixItKPOIt5oOhYi5FgFHOp7rruoFL1at4CZJ34BalCgeag8tUfRixRXCOT1Nqe78UYpNSgYJLP3X5ieUzZlI55L6OaKm6DdHHrnFxmypCMIpOVRrJQf0+kVFk7U2HWqShO7KqXi/95vQRHt0EqdJwg12y5aJRIghHJHydDYThDOcsIZUZktxI2oYYyzOLJQ/BXX14n7XrN92r+w3W1cVHEUYYzOIcr8OEGGnAPTWgBgwk8wyu8Ocp5cd6dj2VrySlmTuEPnM8fEAiM1A==</latexit><latexit sha1_base64="nawBDJXWygC7FyvWYlLJ1OOCU3o=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy223bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeGEth0fO+ndLG5tb2TnnX3ds/ODyqHJ+0bZQYxlsskpHphtRyKTRvoUDJu7HhVIWSd8LpXe53nrixItKPOIt5oOhYi5FgFHOp7rruoFL1at4CZJ34BalCgeag8tUfRixRXCOT1Nqe78UYpNSgYJLP3X5ieUzZlI55L6OaKm6DdHHrnFxmypCMIpOVRrJQf0+kVFk7U2HWqShO7KqXi/95vQRHt0EqdJwg12y5aJRIghHJHydDYThDOcsIZUZktxI2oYYyzOLJQ/BXX14n7XrN92r+w3W1cVHEUYYzOIcr8OEGGnAPTWgBgwk8wyu8Ocp5cd6dj2VrySlmTuEPnM8fEAiM1A==</latexit><latexit sha1_base64="nawBDJXWygC7FyvWYlLJ1OOCU3o=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy223bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeGEth0fO+ndLG5tb2TnnX3ds/ODyqHJ+0bZQYxlsskpHphtRyKTRvoUDJu7HhVIWSd8LpXe53nrixItKPOIt5oOhYi5FgFHOp7rruoFL1at4CZJ34BalCgeag8tUfRixRXCOT1Nqe78UYpNSgYJLP3X5ieUzZlI55L6OaKm6DdHHrnFxmypCMIpOVRrJQf0+kVFk7U2HWqShO7KqXi/95vQRHt0EqdJwg12y5aJRIghHJHydDYThDOcsIZUZktxI2oYYyzOLJQ/BXX14n7XrN92r+w3W1cVHEUYYzOIcr8OEGGnAPTWgBgwk8wyu8Ocp5cd6dj2VrySlmTuEPnM8fEAiM1A==</latexit>

3
<latexit sha1_base64="NlIpzxTka1HQGrXMy19OJzMPNhw=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lU0GPBi8cK9gPaUDbbSbt0dxN2N0Ip/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTAQ31vO+ndLa+sbmVnnb3dnd2z+oHB61TJxqhk0Wi1h3QmpQcIVNy63ATqKRylBgOxzf5X77CbXhsXq0kwQDSYeKR5xRm0tXruv2K1Wv5s1BVolfkCoUaPQrX71BzFKJyjJBjen6XmKDKdWWM4Ezt5caTCgb0yF2M6qoRBNM57fOyHmmDEgU66yUJXP198SUSmMmMsw6JbUjs+zl4n9eN7XRbTDlKkktKrZYFKWC2Jjkj5MB18ismGSEMs2zWwkbUU2ZzeLJQ/CXX14lrcua79X8h+tq/ayIowwncAoX4MMN1OEeGtAEBiN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/EY+M1Q==</latexit><latexit sha1_base64="NlIpzxTka1HQGrXMy19OJzMPNhw=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lU0GPBi8cK9gPaUDbbSbt0dxN2N0Ip/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTAQ31vO+ndLa+sbmVnnb3dnd2z+oHB61TJxqhk0Wi1h3QmpQcIVNy63ATqKRylBgOxzf5X77CbXhsXq0kwQDSYeKR5xRm0tXruv2K1Wv5s1BVolfkCoUaPQrX71BzFKJyjJBjen6XmKDKdWWM4Ezt5caTCgb0yF2M6qoRBNM57fOyHmmDEgU66yUJXP198SUSmMmMsw6JbUjs+zl4n9eN7XRbTDlKkktKrZYFKWC2Jjkj5MB18ismGSEMs2zWwkbUU2ZzeLJQ/CXX14lrcua79X8h+tq/ayIowwncAoX4MMN1OEeGtAEBiN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/EY+M1Q==</latexit><latexit sha1_base64="NlIpzxTka1HQGrXMy19OJzMPNhw=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lU0GPBi8cK9gPaUDbbSbt0dxN2N0Ip/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTAQ31vO+ndLa+sbmVnnb3dnd2z+oHB61TJxqhk0Wi1h3QmpQcIVNy63ATqKRylBgOxzf5X77CbXhsXq0kwQDSYeKR5xRm0tXruv2K1Wv5s1BVolfkCoUaPQrX71BzFKJyjJBjen6XmKDKdWWM4Ezt5caTCgb0yF2M6qoRBNM57fOyHmmDEgU66yUJXP198SUSmMmMsw6JbUjs+zl4n9eN7XRbTDlKkktKrZYFKWC2Jjkj5MB18ismGSEMs2zWwkbUU2ZzeLJQ/CXX14lrcua79X8h+tq/ayIowwncAoX4MMN1OEeGtAEBiN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/EY+M1Q==</latexit><latexit sha1_base64="NlIpzxTka1HQGrXMy19OJzMPNhw=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lU0GPBi8cK9gPaUDbbSbt0dxN2N0Ip/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTAQ31vO+ndLa+sbmVnnb3dnd2z+oHB61TJxqhk0Wi1h3QmpQcIVNy63ATqKRylBgOxzf5X77CbXhsXq0kwQDSYeKR5xRm0tXruv2K1Wv5s1BVolfkCoUaPQrX71BzFKJyjJBjen6XmKDKdWWM4Ezt5caTCgb0yF2M6qoRBNM57fOyHmmDEgU66yUJXP198SUSmMmMsw6JbUjs+zl4n9eN7XRbTDlKkktKrZYFKWC2Jjkj5MB18ismGSEMs2zWwkbUU2ZzeLJQ/CXX14lrcua79X8h+tq/ayIowwncAoX4MMN1OEeGtAEBiN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/EY+M1Q==</latexit>

4
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Transformers for NLP (translation) vs. TSP (combinatorial optimization) :
Order of input sequence is not relevant for TSP.

Order of output sequence is coded with PEs for both TSP and NLP.
TSP-Encoder benefits from Batch Normalization (one-shot encoding of all cities). 

TSP-Decoder uses Layer Normalization as with NLP (auto-regressive decoding).
TSP transformer is learned by Reinforcement Learning (no TSP solutions/approximations 
required). 
Both transformers for NLP and TSP have quadratic complexity O(n2 L).
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Models of Kool-etal[1] and Deudon-etal[2] :
We use the same transformer-encoder (with BN).
Our decoding architecture is different : 

Our query uses all cities in the partial tour with a self-attention module.
Kool-etal use the first and last cities with a global representation of all cities as the 
query for the next city.
Deudon-etal define the query with the last three cities in the partial tour. 

[1] Kool, Van Hoof, Welling, Attention, learn to solve routing problems!, 2018
[2] Deudon, Cournut, Lacoste, Adulyasak, Rousseau, Learning Heuristics for the TSP by Policy Gradient, 2018

t, hdec
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2
<latexit sha1_base64="nawBDJXWygC7FyvWYlLJ1OOCU3o=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy223bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeGEth0fO+ndLG5tb2TnnX3ds/ODyqHJ+0bZQYxlsskpHphtRyKTRvoUDJu7HhVIWSd8LpXe53nrixItKPOIt5oOhYi5FgFHOp7rruoFL1at4CZJ34BalCgeag8tUfRixRXCOT1Nqe78UYpNSgYJLP3X5ieUzZlI55L6OaKm6DdHHrnFxmypCMIpOVRrJQf0+kVFk7U2HWqShO7KqXi/95vQRHt0EqdJwg12y5aJRIghHJHydDYThDOcsIZUZktxI2oYYyzOLJQ/BXX14n7XrN92r+w3W1cVHEUYYzOIcr8OEGGnAPTWgBgwk8wyu8Ocp5cd6dj2VrySlmTuEPnM8fEAiM1A==</latexit><latexit sha1_base64="nawBDJXWygC7FyvWYlLJ1OOCU3o=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy223bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeGEth0fO+ndLG5tb2TnnX3ds/ODyqHJ+0bZQYxlsskpHphtRyKTRvoUDJu7HhVIWSd8LpXe53nrixItKPOIt5oOhYi5FgFHOp7rruoFL1at4CZJ34BalCgeag8tUfRixRXCOT1Nqe78UYpNSgYJLP3X5ieUzZlI55L6OaKm6DdHHrnFxmypCMIpOVRrJQf0+kVFk7U2HWqShO7KqXi/95vQRHt0EqdJwg12y5aJRIghHJHydDYThDOcsIZUZktxI2oYYyzOLJQ/BXX14n7XrN92r+w3W1cVHEUYYzOIcr8OEGGnAPTWgBgwk8wyu8Ocp5cd6dj2VrySlmTuEPnM8fEAiM1A==</latexit><latexit sha1_base64="nawBDJXWygC7FyvWYlLJ1OOCU3o=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy223bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeGEth0fO+ndLG5tb2TnnX3ds/ODyqHJ+0bZQYxlsskpHphtRyKTRvoUDJu7HhVIWSd8LpXe53nrixItKPOIt5oOhYi5FgFHOp7rruoFL1at4CZJ34BalCgeag8tUfRixRXCOT1Nqe78UYpNSgYJLP3X5ieUzZlI55L6OaKm6DdHHrnFxmypCMIpOVRrJQf0+kVFk7U2HWqShO7KqXi/95vQRHt0EqdJwg12y5aJRIghHJHydDYThDOcsIZUZktxI2oYYyzOLJQ/BXX14n7XrN92r+w3W1cVHEUYYzOIcr8OEGGnAPTWgBgwk8wyu8Ocp5cd6dj2VrySlmTuEPnM8fEAiM1A==</latexit><latexit sha1_base64="nawBDJXWygC7FyvWYlLJ1OOCU3o=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy223bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeGEth0fO+ndLG5tb2TnnX3ds/ODyqHJ+0bZQYxlsskpHphtRyKTRvoUDJu7HhVIWSd8LpXe53nrixItKPOIt5oOhYi5FgFHOp7rruoFL1at4CZJ34BalCgeag8tUfRixRXCOT1Nqe78UYpNSgYJLP3X5ieUzZlI55L6OaKm6DdHHrnFxmypCMIpOVRrJQf0+kVFk7U2HWqShO7KqXi/95vQRHt0EqdJwg12y5aJRIghHJHydDYThDOcsIZUZktxI2oYYyzOLJQ/BXX14n7XrN92r+w3W1cVHEUYYzOIcr8OEGGnAPTWgBgwk8wyu8Ocp5cd6dj2VrySlmTuEPnM8fEAiM1A==</latexit>

3
<latexit sha1_base64="NlIpzxTka1HQGrXMy19OJzMPNhw=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lU0GPBi8cK9gPaUDbbSbt0dxN2N0Ip/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTAQ31vO+ndLa+sbmVnnb3dnd2z+oHB61TJxqhk0Wi1h3QmpQcIVNy63ATqKRylBgOxzf5X77CbXhsXq0kwQDSYeKR5xRm0tXruv2K1Wv5s1BVolfkCoUaPQrX71BzFKJyjJBjen6XmKDKdWWM4Ezt5caTCgb0yF2M6qoRBNM57fOyHmmDEgU66yUJXP198SUSmMmMsw6JbUjs+zl4n9eN7XRbTDlKkktKrZYFKWC2Jjkj5MB18ismGSEMs2zWwkbUU2ZzeLJQ/CXX14lrcua79X8h+tq/ayIowwncAoX4MMN1OEeGtAEBiN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/EY+M1Q==</latexit><latexit sha1_base64="NlIpzxTka1HQGrXMy19OJzMPNhw=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lU0GPBi8cK9gPaUDbbSbt0dxN2N0Ip/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTAQ31vO+ndLa+sbmVnnb3dnd2z+oHB61TJxqhk0Wi1h3QmpQcIVNy63ATqKRylBgOxzf5X77CbXhsXq0kwQDSYeKR5xRm0tXruv2K1Wv5s1BVolfkCoUaPQrX71BzFKJyjJBjen6XmKDKdWWM4Ezt5caTCgb0yF2M6qoRBNM57fOyHmmDEgU66yUJXP198SUSmMmMsw6JbUjs+zl4n9eN7XRbTDlKkktKrZYFKWC2Jjkj5MB18ismGSEMs2zWwkbUU2ZzeLJQ/CXX14lrcua79X8h+tq/ayIowwncAoX4MMN1OEeGtAEBiN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/EY+M1Q==</latexit><latexit sha1_base64="NlIpzxTka1HQGrXMy19OJzMPNhw=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lU0GPBi8cK9gPaUDbbSbt0dxN2N0Ip/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTAQ31vO+ndLa+sbmVnnb3dnd2z+oHB61TJxqhk0Wi1h3QmpQcIVNy63ATqKRylBgOxzf5X77CbXhsXq0kwQDSYeKR5xRm0tXruv2K1Wv5s1BVolfkCoUaPQrX71BzFKJyjJBjen6XmKDKdWWM4Ezt5caTCgb0yF2M6qoRBNM57fOyHmmDEgU66yUJXP198SUSmMmMsw6JbUjs+zl4n9eN7XRbTDlKkktKrZYFKWC2Jjkj5MB18ismGSEMs2zWwkbUU2ZzeLJQ/CXX14lrcua79X8h+tq/ayIowwncAoX4MMN1OEeGtAEBiN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/EY+M1Q==</latexit><latexit sha1_base64="NlIpzxTka1HQGrXMy19OJzMPNhw=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lU0GPBi8cK9gPaUDbbSbt0dxN2N0Ip/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTAQ31vO+ndLa+sbmVnnb3dnd2z+oHB61TJxqhk0Wi1h3QmpQcIVNy63ATqKRylBgOxzf5X77CbXhsXq0kwQDSYeKR5xRm0tXruv2K1Wv5s1BVolfkCoUaPQrX71BzFKJyjJBjen6XmKDKdWWM4Ezt5caTCgb0yF2M6qoRBNM57fOyHmmDEgU66yUJXP198SUSmMmMsw6JbUjs+zl4n9eN7XRbTDlKkktKrZYFKWC2Jjkj5MB18ismGSEMs2zWwkbUU2ZzeLJQ/CXX14lrcua79X8h+tq/ayIowwncAoX4MMN1OEeGtAEBiN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/EY+M1Q==</latexit>

4
<latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="KzxSFFq+fFel01NpGmQYdZepG/Q=">AAAB3nicbZDNSgMxFIXv1L9aq1a3boJFcFVmRNCl4MZlFVsL7VAy6Z02NJMZkjtCGfoGblwo4mO5821MfxbaeiDwcU5C7j1RpqQl3//2ShubW9s75d3KXnX/4LB2VG3bNDcCWyJVqelE3KKSGlskSWEnM8iTSOFTNL6d5U/PaKxM9SNNMgwTPtQyloKTsx4uK/1a3W/4c7F1CJZQh6Wa/dpXb5CKPEFNQnFru4GfUVhwQ1IonFZ6ucWMizEfYteh5gnasJhPOmVnzhmwODXuaGJz9/eLgifWTpLI3Uw4jexqNjP/y7o5xddhIXWWE2qx+CjOFaOUzdZmA2lQkJo44MJINysTI264IFfOrIRgdeV1aF80Ar8R3PtQhhM4hXMI4Apu4A6a0AIBMbzAG7x7Y+/V+1jUVfKWvR3DH3mfP6EBi3g=</latexit><latexit sha1_base64="KzxSFFq+fFel01NpGmQYdZepG/Q=">AAAB3nicbZDNSgMxFIXv1L9aq1a3boJFcFVmRNCl4MZlFVsL7VAy6Z02NJMZkjtCGfoGblwo4mO5821MfxbaeiDwcU5C7j1RpqQl3//2ShubW9s75d3KXnX/4LB2VG3bNDcCWyJVqelE3KKSGlskSWEnM8iTSOFTNL6d5U/PaKxM9SNNMgwTPtQyloKTsx4uK/1a3W/4c7F1CJZQh6Wa/dpXb5CKPEFNQnFru4GfUVhwQ1IonFZ6ucWMizEfYteh5gnasJhPOmVnzhmwODXuaGJz9/eLgifWTpLI3Uw4jexqNjP/y7o5xddhIXWWE2qx+CjOFaOUzdZmA2lQkJo44MJINysTI264IFfOrIRgdeV1aF80Ar8R3PtQhhM4hXMI4Apu4A6a0AIBMbzAG7x7Y+/V+1jUVfKWvR3DH3mfP6EBi3g=</latexit><latexit sha1_base64="wDW4RYNl7b9TaptjjfeLsvoe8Uo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrp4aoyqNbcujsHWSVeQWpQoDmofvWHMUsjrpBJakzPcxP0M6pRMMlnlX5qeELZhI54z1JFI278bH7pjJxbZUjCWNtSSObq74mMRsZMo8B2RhTHZtnLxf+8XorhjZ8JlaTIFVssClNJMCb522QoNGcop5ZQpoW9lbAx1ZShDScPwVt+eZW0L+ueW/fu3VrjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8AqSOMqg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit>

0
<latexit sha1_base64="p1yAOt7sRNV0k235L9KKlHiX7/k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrpwa0MqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/m186I+dWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXty7rn1r37q1rjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8ApE+Mqg==</latexit><latexit sha1_base64="p1yAOt7sRNV0k235L9KKlHiX7/k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrpwa0MqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/m186I+dWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXty7rn1r37q1rjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8ApE+Mqg==</latexit><latexit sha1_base64="p1yAOt7sRNV0k235L9KKlHiX7/k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrpwa0MqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/m186I+dWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXty7rn1r37q1rjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8ApE+Mqg==</latexit><latexit sha1_base64="p1yAOt7sRNV0k235L9KKlHiX7/k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrpwa0MqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/m186I+dWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXty7rn1r37q1rjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8ApE+Mqg==</latexit>

t, hdec
t

<latexit sha1_base64="zmtgFAiF27MKq+Gaj0dbS+HOkNU=">AAAB/XicbVDLSsNQEL2prxpf8bFzE6yCCymJCLosuHFZwT6gjeHmZtJeevPg3olYQ/FX3LhQxK3/4c6/MWmz0OqBgcM5M8zM8RLBFVrWl1ZZWFxaXqmu6mvrG5tbxvZOW8WpZNBisYhl16MKBI+ghRwFdBMJNPQEdLzRZeF37kAqHkc3OE7ACekg4gFnFHPJNfbwZHjbR7hHGWY+sImLuu4aNatuTWH+JXZJaqRE0zU++37M0hAiZIIq1bOtBJ2MSuRMwETvpwoSykZ0AL2cRjQE5WTT6yfmUa74ZhDLvCI0p+rPiYyGSo1DL+8MKQ7VvFeI/3m9FIMLJ+NRkiJEbLYoSIWJsVlEYfpcAkMxzgllkue3mmxIJWWYB1aEYM+//Je0T+u2Vbevz2qNwzKOKtknB+SY2OScNMgVaZIWYeSBPJEX8qo9as/am/Y+a61o5cwu+QXt4xvxHZTG</latexit><latexit sha1_base64="zmtgFAiF27MKq+Gaj0dbS+HOkNU=">AAAB/XicbVDLSsNQEL2prxpf8bFzE6yCCymJCLosuHFZwT6gjeHmZtJeevPg3olYQ/FX3LhQxK3/4c6/MWmz0OqBgcM5M8zM8RLBFVrWl1ZZWFxaXqmu6mvrG5tbxvZOW8WpZNBisYhl16MKBI+ghRwFdBMJNPQEdLzRZeF37kAqHkc3OE7ACekg4gFnFHPJNfbwZHjbR7hHGWY+sImLuu4aNatuTWH+JXZJaqRE0zU++37M0hAiZIIq1bOtBJ2MSuRMwETvpwoSykZ0AL2cRjQE5WTT6yfmUa74ZhDLvCI0p+rPiYyGSo1DL+8MKQ7VvFeI/3m9FIMLJ+NRkiJEbLYoSIWJsVlEYfpcAkMxzgllkue3mmxIJWWYB1aEYM+//Je0T+u2Vbevz2qNwzKOKtknB+SY2OScNMgVaZIWYeSBPJEX8qo9as/am/Y+a61o5cwu+QXt4xvxHZTG</latexit><latexit sha1_base64="zmtgFAiF27MKq+Gaj0dbS+HOkNU=">AAAB/XicbVDLSsNQEL2prxpf8bFzE6yCCymJCLosuHFZwT6gjeHmZtJeevPg3olYQ/FX3LhQxK3/4c6/MWmz0OqBgcM5M8zM8RLBFVrWl1ZZWFxaXqmu6mvrG5tbxvZOW8WpZNBisYhl16MKBI+ghRwFdBMJNPQEdLzRZeF37kAqHkc3OE7ACekg4gFnFHPJNfbwZHjbR7hHGWY+sImLuu4aNatuTWH+JXZJaqRE0zU++37M0hAiZIIq1bOtBJ2MSuRMwETvpwoSykZ0AL2cRjQE5WTT6yfmUa74ZhDLvCI0p+rPiYyGSo1DL+8MKQ7VvFeI/3m9FIMLJ+NRkiJEbLYoSIWJsVlEYfpcAkMxzgllkue3mmxIJWWYB1aEYM+//Je0T+u2Vbevz2qNwzKOKtknB+SY2OScNMgVaZIWYeSBPJEX8qo9as/am/Y+a61o5cwu+QXt4xvxHZTG</latexit><latexit sha1_base64="zmtgFAiF27MKq+Gaj0dbS+HOkNU=">AAAB/XicbVDLSsNQEL2prxpf8bFzE6yCCymJCLosuHFZwT6gjeHmZtJeevPg3olYQ/FX3LhQxK3/4c6/MWmz0OqBgcM5M8zM8RLBFVrWl1ZZWFxaXqmu6mvrG5tbxvZOW8WpZNBisYhl16MKBI+ghRwFdBMJNPQEdLzRZeF37kAqHkc3OE7ACekg4gFnFHPJNfbwZHjbR7hHGWY+sImLuu4aNatuTWH+JXZJaqRE0zU++37M0hAiZIIq1bOtBJ2MSuRMwETvpwoSykZ0AL2cRjQE5WTT6yfmUa74ZhDLvCI0p+rPiYyGSo1DL+8MKQ7VvFeI/3m9FIMLJ+NRkiJEbLYoSIWJsVlEYfpcAkMxzgllkue3mmxIJWWYB1aEYM+//Je0T+u2Vbevz2qNwzKOKtknB+SY2OScNMgVaZIWYeSBPJEX8qo9as/am/Y+a61o5cwu+QXt4xvxHZTG</latexit>

Partial tour

Un-visited 
cities

Kool-etal’s query

1
<latexit sha1_base64="W0FtBn+zZlJLkhk92DH6GReF6Ek=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lE0GPBi8cKthbaUDbbTbt0dxN2J0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTKSw6HnfTmVtfWNzq7rt7uzu7R/UDo86Nk4N420Wy9h0Q2q5FJq3UaDk3cRwqkLJH8PJbeE/PnFjRawfcJrwQNGRFpFgFAvJd113UKt7DW8Oskr8ktShRGtQ++oPY5YqrpFJam3P9xIMMmpQMMlnbj+1PKFsQke8l1NNFbdBNr91Rs5zZUii2OSlkczV3xMZVdZOVZh3Kopju+wV4n9eL8XoJsiETlLkmi0WRakkGJPicTIUhjOU05xQZkR+K2FjaijDPJ4iBH/55VXSuWz4XsO/v6o3z8o4qnACp3ABPlxDE+6gBW1gMIZneIU3RzkvzrvzsWitOOXMMfyB8/kDDoGM0w==</latexit><latexit sha1_base64="W0FtBn+zZlJLkhk92DH6GReF6Ek=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lE0GPBi8cKthbaUDbbTbt0dxN2J0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTKSw6HnfTmVtfWNzq7rt7uzu7R/UDo86Nk4N420Wy9h0Q2q5FJq3UaDk3cRwqkLJH8PJbeE/PnFjRawfcJrwQNGRFpFgFAvJd113UKt7DW8Oskr8ktShRGtQ++oPY5YqrpFJam3P9xIMMmpQMMlnbj+1PKFsQke8l1NNFbdBNr91Rs5zZUii2OSlkczV3xMZVdZOVZh3Kopju+wV4n9eL8XoJsiETlLkmi0WRakkGJPicTIUhjOU05xQZkR+K2FjaijDPJ4iBH/55VXSuWz4XsO/v6o3z8o4qnACp3ABPlxDE+6gBW1gMIZneIU3RzkvzrvzsWitOOXMMfyB8/kDDoGM0w==</latexit><latexit sha1_base64="W0FtBn+zZlJLkhk92DH6GReF6Ek=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lE0GPBi8cKthbaUDbbTbt0dxN2J0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTKSw6HnfTmVtfWNzq7rt7uzu7R/UDo86Nk4N420Wy9h0Q2q5FJq3UaDk3cRwqkLJH8PJbeE/PnFjRawfcJrwQNGRFpFgFAvJd113UKt7DW8Oskr8ktShRGtQ++oPY5YqrpFJam3P9xIMMmpQMMlnbj+1PKFsQke8l1NNFbdBNr91Rs5zZUii2OSlkczV3xMZVdZOVZh3Kopju+wV4n9eL8XoJsiETlLkmi0WRakkGJPicTIUhjOU05xQZkR+K2FjaijDPJ4iBH/55VXSuWz4XsO/v6o3z8o4qnACp3ABPlxDE+6gBW1gMIZneIU3RzkvzrvzsWitOOXMMfyB8/kDDoGM0w==</latexit><latexit sha1_base64="W0FtBn+zZlJLkhk92DH6GReF6Ek=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lE0GPBi8cKthbaUDbbTbt0dxN2J0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTKSw6HnfTmVtfWNzq7rt7uzu7R/UDo86Nk4N420Wy9h0Q2q5FJq3UaDk3cRwqkLJH8PJbeE/PnFjRawfcJrwQNGRFpFgFAvJd113UKt7DW8Oskr8ktShRGtQ++oPY5YqrpFJam3P9xIMMmpQMMlnbj+1PKFsQke8l1NNFbdBNr91Rs5zZUii2OSlkczV3xMZVdZOVZh3Kopju+wV4n9eL8XoJsiETlLkmi0WRakkGJPicTIUhjOU05xQZkR+K2FjaijDPJ4iBH/55VXSuWz4XsO/v6o3z8o4qnACp3ABPlxDE+6gBW1gMIZneIU3RzkvzrvzsWitOOXMMfyB8/kDDoGM0w==</latexit>

2
<latexit sha1_base64="nawBDJXWygC7FyvWYlLJ1OOCU3o=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy223bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeGEth0fO+ndLG5tb2TnnX3ds/ODyqHJ+0bZQYxlsskpHphtRyKTRvoUDJu7HhVIWSd8LpXe53nrixItKPOIt5oOhYi5FgFHOp7rruoFL1at4CZJ34BalCgeag8tUfRixRXCOT1Nqe78UYpNSgYJLP3X5ieUzZlI55L6OaKm6DdHHrnFxmypCMIpOVRrJQf0+kVFk7U2HWqShO7KqXi/95vQRHt0EqdJwg12y5aJRIghHJHydDYThDOcsIZUZktxI2oYYyzOLJQ/BXX14n7XrN92r+w3W1cVHEUYYzOIcr8OEGGnAPTWgBgwk8wyu8Ocp5cd6dj2VrySlmTuEPnM8fEAiM1A==</latexit><latexit sha1_base64="nawBDJXWygC7FyvWYlLJ1OOCU3o=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy223bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeGEth0fO+ndLG5tb2TnnX3ds/ODyqHJ+0bZQYxlsskpHphtRyKTRvoUDJu7HhVIWSd8LpXe53nrixItKPOIt5oOhYi5FgFHOp7rruoFL1at4CZJ34BalCgeag8tUfRixRXCOT1Nqe78UYpNSgYJLP3X5ieUzZlI55L6OaKm6DdHHrnFxmypCMIpOVRrJQf0+kVFk7U2HWqShO7KqXi/95vQRHt0EqdJwg12y5aJRIghHJHydDYThDOcsIZUZktxI2oYYyzOLJQ/BXX14n7XrN92r+w3W1cVHEUYYzOIcr8OEGGnAPTWgBgwk8wyu8Ocp5cd6dj2VrySlmTuEPnM8fEAiM1A==</latexit><latexit sha1_base64="nawBDJXWygC7FyvWYlLJ1OOCU3o=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy223bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeGEth0fO+ndLG5tb2TnnX3ds/ODyqHJ+0bZQYxlsskpHphtRyKTRvoUDJu7HhVIWSd8LpXe53nrixItKPOIt5oOhYi5FgFHOp7rruoFL1at4CZJ34BalCgeag8tUfRixRXCOT1Nqe78UYpNSgYJLP3X5ieUzZlI55L6OaKm6DdHHrnFxmypCMIpOVRrJQf0+kVFk7U2HWqShO7KqXi/95vQRHt0EqdJwg12y5aJRIghHJHydDYThDOcsIZUZktxI2oYYyzOLJQ/BXX14n7XrN92r+w3W1cVHEUYYzOIcr8OEGGnAPTWgBgwk8wyu8Ocp5cd6dj2VrySlmTuEPnM8fEAiM1A==</latexit><latexit sha1_base64="nawBDJXWygC7FyvWYlLJ1OOCU3o=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy223bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeGEth0fO+ndLG5tb2TnnX3ds/ODyqHJ+0bZQYxlsskpHphtRyKTRvoUDJu7HhVIWSd8LpXe53nrixItKPOIt5oOhYi5FgFHOp7rruoFL1at4CZJ34BalCgeag8tUfRixRXCOT1Nqe78UYpNSgYJLP3X5ieUzZlI55L6OaKm6DdHHrnFxmypCMIpOVRrJQf0+kVFk7U2HWqShO7KqXi/95vQRHt0EqdJwg12y5aJRIghHJHydDYThDOcsIZUZktxI2oYYyzOLJQ/BXX14n7XrN92r+w3W1cVHEUYYzOIcr8OEGGnAPTWgBgwk8wyu8Ocp5cd6dj2VrySlmTuEPnM8fEAiM1A==</latexit>

3
<latexit sha1_base64="NlIpzxTka1HQGrXMy19OJzMPNhw=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lU0GPBi8cK9gPaUDbbSbt0dxN2N0Ip/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTAQ31vO+ndLa+sbmVnnb3dnd2z+oHB61TJxqhk0Wi1h3QmpQcIVNy63ATqKRylBgOxzf5X77CbXhsXq0kwQDSYeKR5xRm0tXruv2K1Wv5s1BVolfkCoUaPQrX71BzFKJyjJBjen6XmKDKdWWM4Ezt5caTCgb0yF2M6qoRBNM57fOyHmmDEgU66yUJXP198SUSmMmMsw6JbUjs+zl4n9eN7XRbTDlKkktKrZYFKWC2Jjkj5MB18ismGSEMs2zWwkbUU2ZzeLJQ/CXX14lrcua79X8h+tq/ayIowwncAoX4MMN1OEeGtAEBiN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/EY+M1Q==</latexit><latexit sha1_base64="NlIpzxTka1HQGrXMy19OJzMPNhw=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lU0GPBi8cK9gPaUDbbSbt0dxN2N0Ip/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTAQ31vO+ndLa+sbmVnnb3dnd2z+oHB61TJxqhk0Wi1h3QmpQcIVNy63ATqKRylBgOxzf5X77CbXhsXq0kwQDSYeKR5xRm0tXruv2K1Wv5s1BVolfkCoUaPQrX71BzFKJyjJBjen6XmKDKdWWM4Ezt5caTCgb0yF2M6qoRBNM57fOyHmmDEgU66yUJXP198SUSmMmMsw6JbUjs+zl4n9eN7XRbTDlKkktKrZYFKWC2Jjkj5MB18ismGSEMs2zWwkbUU2ZzeLJQ/CXX14lrcua79X8h+tq/ayIowwncAoX4MMN1OEeGtAEBiN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/EY+M1Q==</latexit><latexit sha1_base64="NlIpzxTka1HQGrXMy19OJzMPNhw=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lU0GPBi8cK9gPaUDbbSbt0dxN2N0Ip/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTAQ31vO+ndLa+sbmVnnb3dnd2z+oHB61TJxqhk0Wi1h3QmpQcIVNy63ATqKRylBgOxzf5X77CbXhsXq0kwQDSYeKR5xRm0tXruv2K1Wv5s1BVolfkCoUaPQrX71BzFKJyjJBjen6XmKDKdWWM4Ezt5caTCgb0yF2M6qoRBNM57fOyHmmDEgU66yUJXP198SUSmMmMsw6JbUjs+zl4n9eN7XRbTDlKkktKrZYFKWC2Jjkj5MB18ismGSEMs2zWwkbUU2ZzeLJQ/CXX14lrcua79X8h+tq/ayIowwncAoX4MMN1OEeGtAEBiN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/EY+M1Q==</latexit><latexit sha1_base64="NlIpzxTka1HQGrXMy19OJzMPNhw=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lU0GPBi8cK9gPaUDbbSbt0dxN2N0Ip/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTAQ31vO+ndLa+sbmVnnb3dnd2z+oHB61TJxqhk0Wi1h3QmpQcIVNy63ATqKRylBgOxzf5X77CbXhsXq0kwQDSYeKR5xRm0tXruv2K1Wv5s1BVolfkCoUaPQrX71BzFKJyjJBjen6XmKDKdWWM4Ezt5caTCgb0yF2M6qoRBNM57fOyHmmDEgU66yUJXP198SUSmMmMsw6JbUjs+zl4n9eN7XRbTDlKkktKrZYFKWC2Jjkj5MB18ismGSEMs2zWwkbUU2ZzeLJQ/CXX14lrcua79X8h+tq/ayIowwncAoX4MMN1OEeGtAEBiN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/EY+M1Q==</latexit>

4
<latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="KzxSFFq+fFel01NpGmQYdZepG/Q=">AAAB3nicbZDNSgMxFIXv1L9aq1a3boJFcFVmRNCl4MZlFVsL7VAy6Z02NJMZkjtCGfoGblwo4mO5821MfxbaeiDwcU5C7j1RpqQl3//2ShubW9s75d3KXnX/4LB2VG3bNDcCWyJVqelE3KKSGlskSWEnM8iTSOFTNL6d5U/PaKxM9SNNMgwTPtQyloKTsx4uK/1a3W/4c7F1CJZQh6Wa/dpXb5CKPEFNQnFru4GfUVhwQ1IonFZ6ucWMizEfYteh5gnasJhPOmVnzhmwODXuaGJz9/eLgifWTpLI3Uw4jexqNjP/y7o5xddhIXWWE2qx+CjOFaOUzdZmA2lQkJo44MJINysTI264IFfOrIRgdeV1aF80Ar8R3PtQhhM4hXMI4Apu4A6a0AIBMbzAG7x7Y+/V+1jUVfKWvR3DH3mfP6EBi3g=</latexit><latexit sha1_base64="KzxSFFq+fFel01NpGmQYdZepG/Q=">AAAB3nicbZDNSgMxFIXv1L9aq1a3boJFcFVmRNCl4MZlFVsL7VAy6Z02NJMZkjtCGfoGblwo4mO5821MfxbaeiDwcU5C7j1RpqQl3//2ShubW9s75d3KXnX/4LB2VG3bNDcCWyJVqelE3KKSGlskSWEnM8iTSOFTNL6d5U/PaKxM9SNNMgwTPtQyloKTsx4uK/1a3W/4c7F1CJZQh6Wa/dpXb5CKPEFNQnFru4GfUVhwQ1IonFZ6ucWMizEfYteh5gnasJhPOmVnzhmwODXuaGJz9/eLgifWTpLI3Uw4jexqNjP/y7o5xddhIXWWE2qx+CjOFaOUzdZmA2lQkJo44MJINysTI264IFfOrIRgdeV1aF80Ar8R3PtQhhM4hXMI4Apu4A6a0AIBMbzAG7x7Y+/V+1jUVfKWvR3DH3mfP6EBi3g=</latexit><latexit sha1_base64="wDW4RYNl7b9TaptjjfeLsvoe8Uo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrp4aoyqNbcujsHWSVeQWpQoDmofvWHMUsjrpBJakzPcxP0M6pRMMlnlX5qeELZhI54z1JFI278bH7pjJxbZUjCWNtSSObq74mMRsZMo8B2RhTHZtnLxf+8XorhjZ8JlaTIFVssClNJMCb522QoNGcop5ZQpoW9lbAx1ZShDScPwVt+eZW0L+ueW/fu3VrjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8AqSOMqg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit>

0
<latexit sha1_base64="p1yAOt7sRNV0k235L9KKlHiX7/k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrpwa0MqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/m186I+dWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXty7rn1r37q1rjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8ApE+Mqg==</latexit><latexit sha1_base64="p1yAOt7sRNV0k235L9KKlHiX7/k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrpwa0MqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/m186I+dWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXty7rn1r37q1rjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8ApE+Mqg==</latexit><latexit sha1_base64="p1yAOt7sRNV0k235L9KKlHiX7/k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrpwa0MqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/m186I+dWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXty7rn1r37q1rjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8ApE+Mqg==</latexit><latexit sha1_base64="p1yAOt7sRNV0k235L9KKlHiX7/k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrpwa0MqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/m186I+dWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXty7rn1r37q1rjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8ApE+Mqg==</latexit>

t, hdec
t

<latexit sha1_base64="zmtgFAiF27MKq+Gaj0dbS+HOkNU=">AAAB/XicbVDLSsNQEL2prxpf8bFzE6yCCymJCLosuHFZwT6gjeHmZtJeevPg3olYQ/FX3LhQxK3/4c6/MWmz0OqBgcM5M8zM8RLBFVrWl1ZZWFxaXqmu6mvrG5tbxvZOW8WpZNBisYhl16MKBI+ghRwFdBMJNPQEdLzRZeF37kAqHkc3OE7ACekg4gFnFHPJNfbwZHjbR7hHGWY+sImLuu4aNatuTWH+JXZJaqRE0zU++37M0hAiZIIq1bOtBJ2MSuRMwETvpwoSykZ0AL2cRjQE5WTT6yfmUa74ZhDLvCI0p+rPiYyGSo1DL+8MKQ7VvFeI/3m9FIMLJ+NRkiJEbLYoSIWJsVlEYfpcAkMxzgllkue3mmxIJWWYB1aEYM+//Je0T+u2Vbevz2qNwzKOKtknB+SY2OScNMgVaZIWYeSBPJEX8qo9as/am/Y+a61o5cwu+QXt4xvxHZTG</latexit><latexit sha1_base64="zmtgFAiF27MKq+Gaj0dbS+HOkNU=">AAAB/XicbVDLSsNQEL2prxpf8bFzE6yCCymJCLosuHFZwT6gjeHmZtJeevPg3olYQ/FX3LhQxK3/4c6/MWmz0OqBgcM5M8zM8RLBFVrWl1ZZWFxaXqmu6mvrG5tbxvZOW8WpZNBisYhl16MKBI+ghRwFdBMJNPQEdLzRZeF37kAqHkc3OE7ACekg4gFnFHPJNfbwZHjbR7hHGWY+sImLuu4aNatuTWH+JXZJaqRE0zU++37M0hAiZIIq1bOtBJ2MSuRMwETvpwoSykZ0AL2cRjQE5WTT6yfmUa74ZhDLvCI0p+rPiYyGSo1DL+8MKQ7VvFeI/3m9FIMLJ+NRkiJEbLYoSIWJsVlEYfpcAkMxzgllkue3mmxIJWWYB1aEYM+//Je0T+u2Vbevz2qNwzKOKtknB+SY2OScNMgVaZIWYeSBPJEX8qo9as/am/Y+a61o5cwu+QXt4xvxHZTG</latexit><latexit sha1_base64="zmtgFAiF27MKq+Gaj0dbS+HOkNU=">AAAB/XicbVDLSsNQEL2prxpf8bFzE6yCCymJCLosuHFZwT6gjeHmZtJeevPg3olYQ/FX3LhQxK3/4c6/MWmz0OqBgcM5M8zM8RLBFVrWl1ZZWFxaXqmu6mvrG5tbxvZOW8WpZNBisYhl16MKBI+ghRwFdBMJNPQEdLzRZeF37kAqHkc3OE7ACekg4gFnFHPJNfbwZHjbR7hHGWY+sImLuu4aNatuTWH+JXZJaqRE0zU++37M0hAiZIIq1bOtBJ2MSuRMwETvpwoSykZ0AL2cRjQE5WTT6yfmUa74ZhDLvCI0p+rPiYyGSo1DL+8MKQ7VvFeI/3m9FIMLJ+NRkiJEbLYoSIWJsVlEYfpcAkMxzgllkue3mmxIJWWYB1aEYM+//Je0T+u2Vbevz2qNwzKOKtknB+SY2OScNMgVaZIWYeSBPJEX8qo9as/am/Y+a61o5cwu+QXt4xvxHZTG</latexit><latexit sha1_base64="zmtgFAiF27MKq+Gaj0dbS+HOkNU=">AAAB/XicbVDLSsNQEL2prxpf8bFzE6yCCymJCLosuHFZwT6gjeHmZtJeevPg3olYQ/FX3LhQxK3/4c6/MWmz0OqBgcM5M8zM8RLBFVrWl1ZZWFxaXqmu6mvrG5tbxvZOW8WpZNBisYhl16MKBI+ghRwFdBMJNPQEdLzRZeF37kAqHkc3OE7ACekg4gFnFHPJNfbwZHjbR7hHGWY+sImLuu4aNatuTWH+JXZJaqRE0zU++37M0hAiZIIq1bOtBJ2MSuRMwETvpwoSykZ0AL2cRjQE5WTT6yfmUa74ZhDLvCI0p+rPiYyGSo1DL+8MKQ7VvFeI/3m9FIMLJ+NRkiJEbLYoSIWJsVlEYfpcAkMxzgllkue3mmxIJWWYB1aEYM+//Je0T+u2Vbevz2qNwzKOKtknB+SY2OScNMgVaZIWYeSBPJEX8qo9as/am/Y+a61o5cwu+QXt4xvxHZTG</latexit>

Partial tour

Un-visited 
cities

Deudon-etal’s query

1
<latexit sha1_base64="W0FtBn+zZlJLkhk92DH6GReF6Ek=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lE0GPBi8cKthbaUDbbTbt0dxN2J0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTKSw6HnfTmVtfWNzq7rt7uzu7R/UDo86Nk4N420Wy9h0Q2q5FJq3UaDk3cRwqkLJH8PJbeE/PnFjRawfcJrwQNGRFpFgFAvJd113UKt7DW8Oskr8ktShRGtQ++oPY5YqrpFJam3P9xIMMmpQMMlnbj+1PKFsQke8l1NNFbdBNr91Rs5zZUii2OSlkczV3xMZVdZOVZh3Kopju+wV4n9eL8XoJsiETlLkmi0WRakkGJPicTIUhjOU05xQZkR+K2FjaijDPJ4iBH/55VXSuWz4XsO/v6o3z8o4qnACp3ABPlxDE+6gBW1gMIZneIU3RzkvzrvzsWitOOXMMfyB8/kDDoGM0w==</latexit><latexit sha1_base64="W0FtBn+zZlJLkhk92DH6GReF6Ek=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lE0GPBi8cKthbaUDbbTbt0dxN2J0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTKSw6HnfTmVtfWNzq7rt7uzu7R/UDo86Nk4N420Wy9h0Q2q5FJq3UaDk3cRwqkLJH8PJbeE/PnFjRawfcJrwQNGRFpFgFAvJd113UKt7DW8Oskr8ktShRGtQ++oPY5YqrpFJam3P9xIMMmpQMMlnbj+1PKFsQke8l1NNFbdBNr91Rs5zZUii2OSlkczV3xMZVdZOVZh3Kopju+wV4n9eL8XoJsiETlLkmi0WRakkGJPicTIUhjOU05xQZkR+K2FjaijDPJ4iBH/55VXSuWz4XsO/v6o3z8o4qnACp3ABPlxDE+6gBW1gMIZneIU3RzkvzrvzsWitOOXMMfyB8/kDDoGM0w==</latexit><latexit sha1_base64="W0FtBn+zZlJLkhk92DH6GReF6Ek=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lE0GPBi8cKthbaUDbbTbt0dxN2J0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTKSw6HnfTmVtfWNzq7rt7uzu7R/UDo86Nk4N420Wy9h0Q2q5FJq3UaDk3cRwqkLJH8PJbeE/PnFjRawfcJrwQNGRFpFgFAvJd113UKt7DW8Oskr8ktShRGtQ++oPY5YqrpFJam3P9xIMMmpQMMlnbj+1PKFsQke8l1NNFbdBNr91Rs5zZUii2OSlkczV3xMZVdZOVZh3Kopju+wV4n9eL8XoJsiETlLkmi0WRakkGJPicTIUhjOU05xQZkR+K2FjaijDPJ4iBH/55VXSuWz4XsO/v6o3z8o4qnACp3ABPlxDE+6gBW1gMIZneIU3RzkvzrvzsWitOOXMMfyB8/kDDoGM0w==</latexit><latexit sha1_base64="W0FtBn+zZlJLkhk92DH6GReF6Ek=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lE0GPBi8cKthbaUDbbTbt0dxN2J0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTKSw6HnfTmVtfWNzq7rt7uzu7R/UDo86Nk4N420Wy9h0Q2q5FJq3UaDk3cRwqkLJH8PJbeE/PnFjRawfcJrwQNGRFpFgFAvJd113UKt7DW8Oskr8ktShRGtQ++oPY5YqrpFJam3P9xIMMmpQMMlnbj+1PKFsQke8l1NNFbdBNr91Rs5zZUii2OSlkczV3xMZVdZOVZh3Kopju+wV4n9eL8XoJsiETlLkmi0WRakkGJPicTIUhjOU05xQZkR+K2FjaijDPJ4iBH/55VXSuWz4XsO/v6o3z8o4qnACp3ABPlxDE+6gBW1gMIZneIU3RzkvzrvzsWitOOXMMfyB8/kDDoGM0w==</latexit>

2
<latexit sha1_base64="nawBDJXWygC7FyvWYlLJ1OOCU3o=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy223bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeGEth0fO+ndLG5tb2TnnX3ds/ODyqHJ+0bZQYxlsskpHphtRyKTRvoUDJu7HhVIWSd8LpXe53nrixItKPOIt5oOhYi5FgFHOp7rruoFL1at4CZJ34BalCgeag8tUfRixRXCOT1Nqe78UYpNSgYJLP3X5ieUzZlI55L6OaKm6DdHHrnFxmypCMIpOVRrJQf0+kVFk7U2HWqShO7KqXi/95vQRHt0EqdJwg12y5aJRIghHJHydDYThDOcsIZUZktxI2oYYyzOLJQ/BXX14n7XrN92r+w3W1cVHEUYYzOIcr8OEGGnAPTWgBgwk8wyu8Ocp5cd6dj2VrySlmTuEPnM8fEAiM1A==</latexit><latexit sha1_base64="nawBDJXWygC7FyvWYlLJ1OOCU3o=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy223bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeGEth0fO+ndLG5tb2TnnX3ds/ODyqHJ+0bZQYxlsskpHphtRyKTRvoUDJu7HhVIWSd8LpXe53nrixItKPOIt5oOhYi5FgFHOp7rruoFL1at4CZJ34BalCgeag8tUfRixRXCOT1Nqe78UYpNSgYJLP3X5ieUzZlI55L6OaKm6DdHHrnFxmypCMIpOVRrJQf0+kVFk7U2HWqShO7KqXi/95vQRHt0EqdJwg12y5aJRIghHJHydDYThDOcsIZUZktxI2oYYyzOLJQ/BXX14n7XrN92r+w3W1cVHEUYYzOIcr8OEGGnAPTWgBgwk8wyu8Ocp5cd6dj2VrySlmTuEPnM8fEAiM1A==</latexit><latexit sha1_base64="nawBDJXWygC7FyvWYlLJ1OOCU3o=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy223bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeGEth0fO+ndLG5tb2TnnX3ds/ODyqHJ+0bZQYxlsskpHphtRyKTRvoUDJu7HhVIWSd8LpXe53nrixItKPOIt5oOhYi5FgFHOp7rruoFL1at4CZJ34BalCgeag8tUfRixRXCOT1Nqe78UYpNSgYJLP3X5ieUzZlI55L6OaKm6DdHHrnFxmypCMIpOVRrJQf0+kVFk7U2HWqShO7KqXi/95vQRHt0EqdJwg12y5aJRIghHJHydDYThDOcsIZUZktxI2oYYyzOLJQ/BXX14n7XrN92r+w3W1cVHEUYYzOIcr8OEGGnAPTWgBgwk8wyu8Ocp5cd6dj2VrySlmTuEPnM8fEAiM1A==</latexit><latexit sha1_base64="nawBDJXWygC7FyvWYlLJ1OOCU3o=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy223bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeGEth0fO+ndLG5tb2TnnX3ds/ODyqHJ+0bZQYxlsskpHphtRyKTRvoUDJu7HhVIWSd8LpXe53nrixItKPOIt5oOhYi5FgFHOp7rruoFL1at4CZJ34BalCgeag8tUfRixRXCOT1Nqe78UYpNSgYJLP3X5ieUzZlI55L6OaKm6DdHHrnFxmypCMIpOVRrJQf0+kVFk7U2HWqShO7KqXi/95vQRHt0EqdJwg12y5aJRIghHJHydDYThDOcsIZUZktxI2oYYyzOLJQ/BXX14n7XrN92r+w3W1cVHEUYYzOIcr8OEGGnAPTWgBgwk8wyu8Ocp5cd6dj2VrySlmTuEPnM8fEAiM1A==</latexit>

3
<latexit sha1_base64="NlIpzxTka1HQGrXMy19OJzMPNhw=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lU0GPBi8cK9gPaUDbbSbt0dxN2N0Ip/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTAQ31vO+ndLa+sbmVnnb3dnd2z+oHB61TJxqhk0Wi1h3QmpQcIVNy63ATqKRylBgOxzf5X77CbXhsXq0kwQDSYeKR5xRm0tXruv2K1Wv5s1BVolfkCoUaPQrX71BzFKJyjJBjen6XmKDKdWWM4Ezt5caTCgb0yF2M6qoRBNM57fOyHmmDEgU66yUJXP198SUSmMmMsw6JbUjs+zl4n9eN7XRbTDlKkktKrZYFKWC2Jjkj5MB18ismGSEMs2zWwkbUU2ZzeLJQ/CXX14lrcua79X8h+tq/ayIowwncAoX4MMN1OEeGtAEBiN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/EY+M1Q==</latexit><latexit sha1_base64="NlIpzxTka1HQGrXMy19OJzMPNhw=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lU0GPBi8cK9gPaUDbbSbt0dxN2N0Ip/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTAQ31vO+ndLa+sbmVnnb3dnd2z+oHB61TJxqhk0Wi1h3QmpQcIVNy63ATqKRylBgOxzf5X77CbXhsXq0kwQDSYeKR5xRm0tXruv2K1Wv5s1BVolfkCoUaPQrX71BzFKJyjJBjen6XmKDKdWWM4Ezt5caTCgb0yF2M6qoRBNM57fOyHmmDEgU66yUJXP198SUSmMmMsw6JbUjs+zl4n9eN7XRbTDlKkktKrZYFKWC2Jjkj5MB18ismGSEMs2zWwkbUU2ZzeLJQ/CXX14lrcua79X8h+tq/ayIowwncAoX4MMN1OEeGtAEBiN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/EY+M1Q==</latexit><latexit sha1_base64="NlIpzxTka1HQGrXMy19OJzMPNhw=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lU0GPBi8cK9gPaUDbbSbt0dxN2N0Ip/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTAQ31vO+ndLa+sbmVnnb3dnd2z+oHB61TJxqhk0Wi1h3QmpQcIVNy63ATqKRylBgOxzf5X77CbXhsXq0kwQDSYeKR5xRm0tXruv2K1Wv5s1BVolfkCoUaPQrX71BzFKJyjJBjen6XmKDKdWWM4Ezt5caTCgb0yF2M6qoRBNM57fOyHmmDEgU66yUJXP198SUSmMmMsw6JbUjs+zl4n9eN7XRbTDlKkktKrZYFKWC2Jjkj5MB18ismGSEMs2zWwkbUU2ZzeLJQ/CXX14lrcua79X8h+tq/ayIowwncAoX4MMN1OEeGtAEBiN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/EY+M1Q==</latexit><latexit sha1_base64="NlIpzxTka1HQGrXMy19OJzMPNhw=">AAAB63icbVBNS8NAEJ3Urxq/qh69LFbBU0lU0GPBi8cK9gPaUDbbSbt0dxN2N0Ip/QtePCji1T/kzX9j0uagrQ8GHu/NMDMvTAQ31vO+ndLa+sbmVnnb3dnd2z+oHB61TJxqhk0Wi1h3QmpQcIVNy63ATqKRylBgOxzf5X77CbXhsXq0kwQDSYeKR5xRm0tXruv2K1Wv5s1BVolfkCoUaPQrX71BzFKJyjJBjen6XmKDKdWWM4Ezt5caTCgb0yF2M6qoRBNM57fOyHmmDEgU66yUJXP198SUSmMmMsw6JbUjs+zl4n9eN7XRbTDlKkktKrZYFKWC2Jjkj5MB18ismGSEMs2zWwkbUU2ZzeLJQ/CXX14lrcua79X8h+tq/ayIowwncAoX4MMN1OEeGtAEBiN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/EY+M1Q==</latexit>

4
<latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="KzxSFFq+fFel01NpGmQYdZepG/Q=">AAAB3nicbZDNSgMxFIXv1L9aq1a3boJFcFVmRNCl4MZlFVsL7VAy6Z02NJMZkjtCGfoGblwo4mO5821MfxbaeiDwcU5C7j1RpqQl3//2ShubW9s75d3KXnX/4LB2VG3bNDcCWyJVqelE3KKSGlskSWEnM8iTSOFTNL6d5U/PaKxM9SNNMgwTPtQyloKTsx4uK/1a3W/4c7F1CJZQh6Wa/dpXb5CKPEFNQnFru4GfUVhwQ1IonFZ6ucWMizEfYteh5gnasJhPOmVnzhmwODXuaGJz9/eLgifWTpLI3Uw4jexqNjP/y7o5xddhIXWWE2qx+CjOFaOUzdZmA2lQkJo44MJINysTI264IFfOrIRgdeV1aF80Ar8R3PtQhhM4hXMI4Apu4A6a0AIBMbzAG7x7Y+/V+1jUVfKWvR3DH3mfP6EBi3g=</latexit><latexit sha1_base64="KzxSFFq+fFel01NpGmQYdZepG/Q=">AAAB3nicbZDNSgMxFIXv1L9aq1a3boJFcFVmRNCl4MZlFVsL7VAy6Z02NJMZkjtCGfoGblwo4mO5821MfxbaeiDwcU5C7j1RpqQl3//2ShubW9s75d3KXnX/4LB2VG3bNDcCWyJVqelE3KKSGlskSWEnM8iTSOFTNL6d5U/PaKxM9SNNMgwTPtQyloKTsx4uK/1a3W/4c7F1CJZQh6Wa/dpXb5CKPEFNQnFru4GfUVhwQ1IonFZ6ucWMizEfYteh5gnasJhPOmVnzhmwODXuaGJz9/eLgifWTpLI3Uw4jexqNjP/y7o5xddhIXWWE2qx+CjOFaOUzdZmA2lQkJo44MJINysTI264IFfOrIRgdeV1aF80Ar8R3PtQhhM4hXMI4Apu4A6a0AIBMbzAG7x7Y+/V+1jUVfKWvR3DH3mfP6EBi3g=</latexit><latexit sha1_base64="wDW4RYNl7b9TaptjjfeLsvoe8Uo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrp4aoyqNbcujsHWSVeQWpQoDmofvWHMUsjrpBJakzPcxP0M6pRMMlnlX5qeELZhI54z1JFI278bH7pjJxbZUjCWNtSSObq74mMRsZMo8B2RhTHZtnLxf+8XorhjZ8JlaTIFVssClNJMCb522QoNGcop5ZQpoW9lbAx1ZShDScPwVt+eZW0L+ueW/fu3VrjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8AqSOMqg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit><latexit sha1_base64="SAqZvu2kbKteuWmLmcEMn24etCI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSp4KokU9Fjw4rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlaPOE24H9GREqFgFK30UC8PKlW35s5BVolXkCoUaA4qX/1hzNKIK2SSGtPz3AT9jGoUTPJZuZ8anlA2oSPes1TRiBs/m186IxdWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXtq5rn1rz7erVxXsRRglM4g0vw4BoacAdNaAGDEJ7hFd6cifPivDsfi9Y1p5g5gT9wPn8AqmOMrg==</latexit>

0
<latexit sha1_base64="p1yAOt7sRNV0k235L9KKlHiX7/k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrpwa0MqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/m186I+dWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXty7rn1r37q1rjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8ApE+Mqg==</latexit><latexit sha1_base64="p1yAOt7sRNV0k235L9KKlHiX7/k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrpwa0MqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/m186I+dWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXty7rn1r37q1rjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8ApE+Mqg==</latexit><latexit sha1_base64="p1yAOt7sRNV0k235L9KKlHiX7/k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrpwa0MqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/m186I+dWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXty7rn1r37q1rjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8ApE+Mqg==</latexit><latexit sha1_base64="p1yAOt7sRNV0k235L9KKlHiX7/k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecZpwP6IjJULBKFrpwa0MqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/m186I+dWGZIw1rYUkrn6eyKjkTHTKLCdEcWxWfZy8T+vl2J442dCJSlyxRaLwlQSjEn+NhkKzRnKqSWUaWFvJWxMNWVow8lD8JZfXiXty7rn1r37q1rjrIijDCdwChfgwTU04A6a0AIGITzDK7w5E+fFeXc+Fq0lp5g5hj9wPn8ApE+Mqg==</latexit>
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Our decoding process starts differently : 
We use a token city z. This city does not exist and aims at starting the decoding at the 
best possible location by querying all cities with a self-attention module.

Encoding 
with all cities

+

x1
<latexit sha1_base64="OzuWvJTSW3xZ3PPTw6+fpICibGU=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LFbBU0mkoMeCF48V7Ae0oWy2m3btZjfsbsQS+h+8eFDEq//Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Vtd2d3b/+gcnjU1jJVhLaI5FJ1Q6wpZ4K2DDOcdhNFcRxy2gknN7nfeaRKMynuzTShQYxHgkWMYGOl9tPAd113UKl6NW8OtEr8glShQHNQ+eoPJUljKgzhWOue7yUmyLAyjHA6c/uppgkmEzyiPUsFjqkOsvm1M3RulSGKpLIlDJqrvycyHGs9jUPbGWMz1steLv7n9VITXQcZE0lqqCCLRVHKkZEofx0NmaLE8KklmChmb0VkjBUmxgaUh+Avv7xK2pc136v5d/Vq46yIowwncAoX4MMVNOAWmtACAg/wDK/w5kjnxXl3PhatJaeYOYY/cD5/AKIWjb4=</latexit><latexit sha1_base64="OzuWvJTSW3xZ3PPTw6+fpICibGU=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LFbBU0mkoMeCF48V7Ae0oWy2m3btZjfsbsQS+h+8eFDEq//Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Vtd2d3b/+gcnjU1jJVhLaI5FJ1Q6wpZ4K2DDOcdhNFcRxy2gknN7nfeaRKMynuzTShQYxHgkWMYGOl9tPAd113UKl6NW8OtEr8glShQHNQ+eoPJUljKgzhWOue7yUmyLAyjHA6c/uppgkmEzyiPUsFjqkOsvm1M3RulSGKpLIlDJqrvycyHGs9jUPbGWMz1steLv7n9VITXQcZE0lqqCCLRVHKkZEofx0NmaLE8KklmChmb0VkjBUmxgaUh+Avv7xK2pc136v5d/Vq46yIowwncAoX4MMVNOAWmtACAg/wDK/w5kjnxXl3PhatJaeYOYY/cD5/AKIWjb4=</latexit><latexit sha1_base64="OzuWvJTSW3xZ3PPTw6+fpICibGU=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LFbBU0mkoMeCF48V7Ae0oWy2m3btZjfsbsQS+h+8eFDEq//Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Vtd2d3b/+gcnjU1jJVhLaI5FJ1Q6wpZ4K2DDOcdhNFcRxy2gknN7nfeaRKMynuzTShQYxHgkWMYGOl9tPAd113UKl6NW8OtEr8glShQHNQ+eoPJUljKgzhWOue7yUmyLAyjHA6c/uppgkmEzyiPUsFjqkOsvm1M3RulSGKpLIlDJqrvycyHGs9jUPbGWMz1steLv7n9VITXQcZE0lqqCCLRVHKkZEofx0NmaLE8KklmChmb0VkjBUmxgaUh+Avv7xK2pc136v5d/Vq46yIowwncAoX4MMVNOAWmtACAg/wDK/w5kjnxXl3PhatJaeYOYY/cD5/AKIWjb4=</latexit><latexit sha1_base64="OzuWvJTSW3xZ3PPTw6+fpICibGU=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LFbBU0mkoMeCF48V7Ae0oWy2m3btZjfsbsQS+h+8eFDEq//Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Vtd2d3b/+gcnjU1jJVhLaI5FJ1Q6wpZ4K2DDOcdhNFcRxy2gknN7nfeaRKMynuzTShQYxHgkWMYGOl9tPAd113UKl6NW8OtEr8glShQHNQ+eoPJUljKgzhWOue7yUmyLAyjHA6c/uppgkmEzyiPUsFjqkOsvm1M3RulSGKpLIlDJqrvycyHGs9jUPbGWMz1steLv7n9VITXQcZE0lqqCCLRVHKkZEofx0NmaLE8KklmChmb0VkjBUmxgaUh+Avv7xK2pc136v5d/Vq46yIowwncAoX4MMVNOAWmtACAg/wDK/w5kjnxXl3PhatJaeYOYY/cD5/AKIWjb4=</latexit>

x2
<latexit sha1_base64="oa6ZEdPX1V1DU5jlk38WkQ5ylQ0=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy2m3btZjfsbsQS+h+8eFDEq//Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Vtd2d3b/+gcnjU1jJVhLaI5FJ1Q6wpZ4K2DDOcdhNFcRxy2gknN7nfeaRKMynuzTShQYxHgkWMYGOl9tOg7rruoFL1at4caJX4BalCgeag8tUfSpLGVBjCsdY930tMkGFlGOF05vZTTRNMJnhEe5YKHFMdZPNrZ+jcKkMUSWVLGDRXf09kONZ6Goe2M8ZmrJe9XPzP66Umug4yJpLUUEEWi6KUIyNR/joaMkWJ4VNLMFHM3orIGCtMjA0oD8FffnmVtOs136v5d5fVxlkRRxlO4BQuwIcraMAtNKEFBB7gGV7hzZHOi/PufCxaS04xcwx/4Hz+AKOdjb8=</latexit><latexit sha1_base64="oa6ZEdPX1V1DU5jlk38WkQ5ylQ0=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy2m3btZjfsbsQS+h+8eFDEq//Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Vtd2d3b/+gcnjU1jJVhLaI5FJ1Q6wpZ4K2DDOcdhNFcRxy2gknN7nfeaRKMynuzTShQYxHgkWMYGOl9tOg7rruoFL1at4caJX4BalCgeag8tUfSpLGVBjCsdY930tMkGFlGOF05vZTTRNMJnhEe5YKHFMdZPNrZ+jcKkMUSWVLGDRXf09kONZ6Goe2M8ZmrJe9XPzP66Umug4yJpLUUEEWi6KUIyNR/joaMkWJ4VNLMFHM3orIGCtMjA0oD8FffnmVtOs136v5d5fVxlkRRxlO4BQuwIcraMAtNKEFBB7gGV7hzZHOi/PufCxaS04xcwx/4Hz+AKOdjb8=</latexit><latexit sha1_base64="oa6ZEdPX1V1DU5jlk38WkQ5ylQ0=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy2m3btZjfsbsQS+h+8eFDEq//Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Vtd2d3b/+gcnjU1jJVhLaI5FJ1Q6wpZ4K2DDOcdhNFcRxy2gknN7nfeaRKMynuzTShQYxHgkWMYGOl9tOg7rruoFL1at4caJX4BalCgeag8tUfSpLGVBjCsdY930tMkGFlGOF05vZTTRNMJnhEe5YKHFMdZPNrZ+jcKkMUSWVLGDRXf09kONZ6Goe2M8ZmrJe9XPzP66Umug4yJpLUUEEWi6KUIyNR/joaMkWJ4VNLMFHM3orIGCtMjA0oD8FffnmVtOs136v5d5fVxlkRRxlO4BQuwIcraMAtNKEFBB7gGV7hzZHOi/PufCxaS04xcwx/4Hz+AKOdjb8=</latexit><latexit sha1_base64="oa6ZEdPX1V1DU5jlk38WkQ5ylQ0=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy2m3btZjfsbsQS+h+8eFDEq//Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Vtd2d3b/+gcnjU1jJVhLaI5FJ1Q6wpZ4K2DDOcdhNFcRxy2gknN7nfeaRKMynuzTShQYxHgkWMYGOl9tOg7rruoFL1at4caJX4BalCgeag8tUfSpLGVBjCsdY930tMkGFlGOF05vZTTRNMJnhEe5YKHFMdZPNrZ+jcKkMUSWVLGDRXf09kONZ6Goe2M8ZmrJe9XPzP66Umug4yJpLUUEEWi6KUIyNR/joaMkWJ4VNLMFHM3orIGCtMjA0oD8FffnmVtOs136v5d5fVxlkRRxlO4BQuwIcraMAtNKEFBB7gGV7hzZHOi/PufCxaS04xcwx/4Hz+AKOdjb8=</latexit>

xn
<latexit sha1_base64="E66Pgo32n55ujB4nyzFzv981yUM=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LFbBU0mkoMeCF48V7Ae0oWy2m3btZjfsbsQS+h+8eFDEq//Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Vtd2d3b/+gcnjU1jJVhLaI5FJ1Q6wpZ4K2DDOcdhNFcRxy2gknN7nfeaRKMynuzTShQYxHgkWMYGOl9tNAuK47qFS9mjcHWiV+QapQoDmofPWHkqQxFYZwrHXP9xITZFgZRjiduf1U0wSTCR7RnqUCx1QH2fzaGTq3yhBFUtkSBs3V3xMZjrWexqHtjLEZ62UvF//zeqmJroOMiSQ1VJDFoijlyEiUv46GTFFi+NQSTBSztyIyxgoTYwPKQ/CXX14l7cua79X8u3q1cVbEUYYTOIUL8OEKGnALTWgBgQd4hld4c6Tz4rw7H4vWklPMHMMfOJ8//0GN+w==</latexit><latexit sha1_base64="E66Pgo32n55ujB4nyzFzv981yUM=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LFbBU0mkoMeCF48V7Ae0oWy2m3btZjfsbsQS+h+8eFDEq//Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Vtd2d3b/+gcnjU1jJVhLaI5FJ1Q6wpZ4K2DDOcdhNFcRxy2gknN7nfeaRKMynuzTShQYxHgkWMYGOl9tNAuK47qFS9mjcHWiV+QapQoDmofPWHkqQxFYZwrHXP9xITZFgZRjiduf1U0wSTCR7RnqUCx1QH2fzaGTq3yhBFUtkSBs3V3xMZjrWexqHtjLEZ62UvF//zeqmJroOMiSQ1VJDFoijlyEiUv46GTFFi+NQSTBSztyIyxgoTYwPKQ/CXX14l7cua79X8u3q1cVbEUYYTOIUL8OEKGnALTWgBgQd4hld4c6Tz4rw7H4vWklPMHMMfOJ8//0GN+w==</latexit><latexit sha1_base64="E66Pgo32n55ujB4nyzFzv981yUM=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LFbBU0mkoMeCF48V7Ae0oWy2m3btZjfsbsQS+h+8eFDEq//Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Vtd2d3b/+gcnjU1jJVhLaI5FJ1Q6wpZ4K2DDOcdhNFcRxy2gknN7nfeaRKMynuzTShQYxHgkWMYGOl9tNAuK47qFS9mjcHWiV+QapQoDmofPWHkqQxFYZwrHXP9xITZFgZRjiduf1U0wSTCR7RnqUCx1QH2fzaGTq3yhBFUtkSBs3V3xMZjrWexqHtjLEZ62UvF//zeqmJroOMiSQ1VJDFoijlyEiUv46GTFFi+NQSTBSztyIyxgoTYwPKQ/CXX14l7cua79X8u3q1cVbEUYYTOIUL8OEKGnALTWgBgQd4hld4c6Tz4rw7H4vWklPMHMMfOJ8//0GN+w==</latexit><latexit sha1_base64="E66Pgo32n55ujB4nyzFzv981yUM=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LFbBU0mkoMeCF48V7Ae0oWy2m3btZjfsbsQS+h+8eFDEq//Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Vtd2d3b/+gcnjU1jJVhLaI5FJ1Q6wpZ4K2DDOcdhNFcRxy2gknN7nfeaRKMynuzTShQYxHgkWMYGOl9tNAuK47qFS9mjcHWiV+QapQoDmofPWHkqQxFYZwrHXP9xITZFgZRjiduf1U0wSTCR7RnqUCx1QH2fzaGTq3yhBFUtkSBs3V3xMZjrWexqHtjLEZ62UvF//zeqmJroOMiSQ1VJDFoijlyEiUv46GTFFi+NQSTBSztyIyxgoTYwPKQ/CXX14l7cua79X8u3q1cVbEUYYTOIUL8OEKGnALTWgBgQd4hld4c6Tz4rw7H4vWklPMHMMfOJ8//0GN+w==</latexit>

z
<latexit sha1_base64="khG9Yim7aOcJOIfLVtz7aW4Bcs8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cW7Ae0oWy2k3btZhN2N0IN/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52Sc6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqx6btVrXFVqZ3kcRTiBU7gAD66hBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB4DuM4A==</latexit><latexit sha1_base64="khG9Yim7aOcJOIfLVtz7aW4Bcs8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cW7Ae0oWy2k3btZhN2N0IN/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52Sc6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqx6btVrXFVqZ3kcRTiBU7gAD66hBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB4DuM4A==</latexit><latexit sha1_base64="khG9Yim7aOcJOIfLVtz7aW4Bcs8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cW7Ae0oWy2k3btZhN2N0IN/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52Sc6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqx6btVrXFVqZ3kcRTiBU7gAD66hBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB4DuM4A==</latexit><latexit sha1_base64="khG9Yim7aOcJOIfLVtz7aW4Bcs8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LFbBU0lE0GPBi8cW7Ae0oWy2k3btZhN2N0IN/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52Sc6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqx6btVrXFVqZ3kcRTiBU7gAD66hBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB4DuM4A==</latexit>

2
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z
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5

<latexit sha1_base64="Z7+cQeNEn/GHk506SrWeA8uYI2o="></latexit><latexit sha1_base64="Z7+cQeNEn/GHk506SrWeA8uYI2o="></latexit><latexit sha1_base64="Z7+cQeNEn/GHk506SrWeA8uYI2o="></latexit><latexit sha1_base64="Z7+cQeNEn/GHk506SrWeA8uYI2o="></latexit>

2

4 z

3

5

<latexit sha1_base64="y8lQcxw8lebffCfD1tN+Tgpo4D0="></latexit><latexit sha1_base64="y8lQcxw8lebffCfD1tN+Tgpo4D0="></latexit><latexit sha1_base64="y8lQcxw8lebffCfD1tN+Tgpo4D0="></latexit><latexit sha1_base64="y8lQcxw8lebffCfD1tN+Tgpo4D0="></latexit>

2

4x1

3

5

<latexit sha1_base64="krRdki1CWcz6seesd53IZBH7Bf0=">AAACMnicbVBNS8NAEN34bfyqevSyWoSeSiKCHgUvelOwWmhC2Wwn7eJmE3YnYgn9TV78JYIHPSji1R/hpuagrW9ZeLw3M7vzokwKg5734szMzs0vLC4tuyura+sbtc2ta5PmmkOLpzLV7YgZkEJBCwVKaGcaWBJJuIluT0v/5g60Eam6wmEGYcL6SsSCM7RSt3YeSIix4wYR9IUqmNZsOCr4iLo0CNxgtzz0vutXrBTHBqheVewGWvQHGHZrda/pjUGniV+ROqlw0a09Bb2U5wko5JIZ0/G9DEM7FQWXYOfmBjLGb1kfOpYqloAJi/HKI7pvlR6NU22vQjpWf3cULDFmmES2MmE4MJNeKf7ndXKMj8NCqCxHUPznoTiXFFNa5kd7QgNHObSEcS3sXykfMM042pRdG4I/ufI0uT5o+l7TvzysnzSqOJbIDtkjDeKTI3JCzsgFaRFOHsgzeSPvzqPz6nw4nz+lM07Vs03+wPn6BpYEpzs=</latexit><latexit sha1_base64="krRdki1CWcz6seesd53IZBH7Bf0=">AAACMnicbVBNS8NAEN34bfyqevSyWoSeSiKCHgUvelOwWmhC2Wwn7eJmE3YnYgn9TV78JYIHPSji1R/hpuagrW9ZeLw3M7vzokwKg5734szMzs0vLC4tuyura+sbtc2ta5PmmkOLpzLV7YgZkEJBCwVKaGcaWBJJuIluT0v/5g60Eam6wmEGYcL6SsSCM7RSt3YeSIix4wYR9IUqmNZsOCr4iLo0CNxgtzz0vutXrBTHBqheVewGWvQHGHZrda/pjUGniV+ROqlw0a09Bb2U5wko5JIZ0/G9DEM7FQWXYOfmBjLGb1kfOpYqloAJi/HKI7pvlR6NU22vQjpWf3cULDFmmES2MmE4MJNeKf7ndXKMj8NCqCxHUPznoTiXFFNa5kd7QgNHObSEcS3sXykfMM042pRdG4I/ufI0uT5o+l7TvzysnzSqOJbIDtkjDeKTI3JCzsgFaRFOHsgzeSPvzqPz6nw4nz+lM07Vs03+wPn6BpYEpzs=</latexit><latexit sha1_base64="krRdki1CWcz6seesd53IZBH7Bf0=">AAACMnicbVBNS8NAEN34bfyqevSyWoSeSiKCHgUvelOwWmhC2Wwn7eJmE3YnYgn9TV78JYIHPSji1R/hpuagrW9ZeLw3M7vzokwKg5734szMzs0vLC4tuyura+sbtc2ta5PmmkOLpzLV7YgZkEJBCwVKaGcaWBJJuIluT0v/5g60Eam6wmEGYcL6SsSCM7RSt3YeSIix4wYR9IUqmNZsOCr4iLo0CNxgtzz0vutXrBTHBqheVewGWvQHGHZrda/pjUGniV+ROqlw0a09Bb2U5wko5JIZ0/G9DEM7FQWXYOfmBjLGb1kfOpYqloAJi/HKI7pvlR6NU22vQjpWf3cULDFmmES2MmE4MJNeKf7ndXKMj8NCqCxHUPznoTiXFFNa5kd7QgNHObSEcS3sXykfMM042pRdG4I/ufI0uT5o+l7TvzysnzSqOJbIDtkjDeKTI3JCzsgFaRFOHsgzeSPvzqPz6nw4nz+lM07Vs03+wPn6BpYEpzs=</latexit><latexit sha1_base64="krRdki1CWcz6seesd53IZBH7Bf0=">AAACMnicbVBNS8NAEN34bfyqevSyWoSeSiKCHgUvelOwWmhC2Wwn7eJmE3YnYgn9TV78JYIHPSji1R/hpuagrW9ZeLw3M7vzokwKg5734szMzs0vLC4tuyura+sbtc2ta5PmmkOLpzLV7YgZkEJBCwVKaGcaWBJJuIluT0v/5g60Eam6wmEGYcL6SsSCM7RSt3YeSIix4wYR9IUqmNZsOCr4iLo0CNxgtzz0vutXrBTHBqheVewGWvQHGHZrda/pjUGniV+ROqlw0a09Bb2U5wko5JIZ0/G9DEM7FQWXYOfmBjLGb1kfOpYqloAJi/HKI7pvlR6NU22vQjpWf3cULDFmmES2MmE4MJNeKf7ndXKMj8NCqCxHUPznoTiXFFNa5kd7QgNHObSEcS3sXykfMM042pRdG4I/ufI0uT5o+l7TvzysnzSqOJbIDtkjDeKTI3JCzsgFaRFOHsgzeSPvzqPz6nw4nz+lM07Vs03+wPn6BpYEpzs=</latexit>

Self-Attention Layer applied to (z,x1,x2,…,xn) × Lenc

2

4xn

3

5

<latexit sha1_base64="dgIDw3HDdY2zAto4tpn2iTQcX6o=">AAACMnicbVBNS8NAEN34bfyqevSyWoSeSiKCHgUvelOwWmhC2Wwn7eJmE3YnYgn9TV78JYIHPSji1R/hpuagrW9ZeLw3M7vzokwKg5734szMzs0vLC4tuyura+sbtc2ta5PmmkOLpzLV7YgZkEJBCwVKaGcaWBJJuIluT0v/5g60Eam6wmEGYcL6SsSCM7RSt3YeSIix4wYR9IUqmNZsOCr4iLo0CNxgtzz0vqsqVopjA1SvKnYDLfoDDLu1utf0xqDTxK9InVS46Naegl7K8wQUcsmM6fhehqGdioJLsHNzAxnjt6wPHUsVS8CExXjlEd23So/GqbZXIR2rvzsKlhgzTCJbmTAcmEmvFP/zOjnGx2EhVJYjKP7zUJxLiikt86M9oYGjHFrCuBb2r5QPmGYcbcquDcGfXHmaXB80fa/pXx7WTxpVHEtkh+yRBvHJETkhZ+SCtAgnD+SZvJF359F5dT6cz5/SGafq2SZ/4Hx9A/qSp3g=</latexit><latexit sha1_base64="dgIDw3HDdY2zAto4tpn2iTQcX6o=">AAACMnicbVBNS8NAEN34bfyqevSyWoSeSiKCHgUvelOwWmhC2Wwn7eJmE3YnYgn9TV78JYIHPSji1R/hpuagrW9ZeLw3M7vzokwKg5734szMzs0vLC4tuyura+sbtc2ta5PmmkOLpzLV7YgZkEJBCwVKaGcaWBJJuIluT0v/5g60Eam6wmEGYcL6SsSCM7RSt3YeSIix4wYR9IUqmNZsOCr4iLo0CNxgtzz0vqsqVopjA1SvKnYDLfoDDLu1utf0xqDTxK9InVS46Naegl7K8wQUcsmM6fhehqGdioJLsHNzAxnjt6wPHUsVS8CExXjlEd23So/GqbZXIR2rvzsKlhgzTCJbmTAcmEmvFP/zOjnGx2EhVJYjKP7zUJxLiikt86M9oYGjHFrCuBb2r5QPmGYcbcquDcGfXHmaXB80fa/pXx7WTxpVHEtkh+yRBvHJETkhZ+SCtAgnD+SZvJF359F5dT6cz5/SGafq2SZ/4Hx9A/qSp3g=</latexit><latexit sha1_base64="dgIDw3HDdY2zAto4tpn2iTQcX6o=">AAACMnicbVBNS8NAEN34bfyqevSyWoSeSiKCHgUvelOwWmhC2Wwn7eJmE3YnYgn9TV78JYIHPSji1R/hpuagrW9ZeLw3M7vzokwKg5734szMzs0vLC4tuyura+sbtc2ta5PmmkOLpzLV7YgZkEJBCwVKaGcaWBJJuIluT0v/5g60Eam6wmEGYcL6SsSCM7RSt3YeSIix4wYR9IUqmNZsOCr4iLo0CNxgtzz0vqsqVopjA1SvKnYDLfoDDLu1utf0xqDTxK9InVS46Naegl7K8wQUcsmM6fhehqGdioJLsHNzAxnjt6wPHUsVS8CExXjlEd23So/GqbZXIR2rvzsKlhgzTCJbmTAcmEmvFP/zOjnGx2EhVJYjKP7zUJxLiikt86M9oYGjHFrCuBb2r5QPmGYcbcquDcGfXHmaXB80fa/pXx7WTxpVHEtkh+yRBvHJETkhZ+SCtAgnD+SZvJF359F5dT6cz5/SGafq2SZ/4Hx9A/qSp3g=</latexit><latexit sha1_base64="dgIDw3HDdY2zAto4tpn2iTQcX6o=">AAACMnicbVBNS8NAEN34bfyqevSyWoSeSiKCHgUvelOwWmhC2Wwn7eJmE3YnYgn9TV78JYIHPSji1R/hpuagrW9ZeLw3M7vzokwKg5734szMzs0vLC4tuyura+sbtc2ta5PmmkOLpzLV7YgZkEJBCwVKaGcaWBJJuIluT0v/5g60Eam6wmEGYcL6SsSCM7RSt3YeSIix4wYR9IUqmNZsOCr4iLo0CNxgtzz0vqsqVopjA1SvKnYDLfoDDLu1utf0xqDTxK9InVS46Naegl7K8wQUcsmM6fhehqGdioJLsHNzAxnjt6wPHUsVS8CExXjlEd23So/GqbZXIR2rvzsKlhgzTCJbmTAcmEmvFP/zOjnGx2EhVJYjKP7zUJxLiikt86M9oYGjHFrCuBb2r5QPmGYcbcquDcGfXHmaXB80fa/pXx7WTxpVHEtkh+yRBvHJETkhZ+SCtAgnD+SZvJF359F5dT6cz5/SGafq2SZ/4Hx9A/qSp3g=</latexit>

2

4x2

3

5

<latexit sha1_base64="ZW67iiK/Qx3+IfdmuahuRo+a4/o=">AAACMnicbVBNS8NAEN34bfyqevSyWoSeSiKCHgUvelOwWmhC2Wwn7eJmE3YnYgn9TV78JYIHPSji1R/hpuagrW9ZeLw3M7vzokwKg5734szMzs0vLC4tuyura+sbtc2ta5PmmkOLpzLV7YgZkEJBCwVKaGcaWBJJuIluT0v/5g60Eam6wmEGYcL6SsSCM7RSt3YeSIix4wYR9IUqmNZsOCr4iLo0CNxgtzz0vntQsVIcG6B6VbEbaNEfYNit1b2mNwadJn5F6qTCRbf2FPRSniegkEtmTMf3MgztVBRcgp2bG8gYv2V96FiqWAImLMYrj+i+VXo0TrW9CulY/d1RsMSYYRLZyoThwEx6pfif18kxPg4LobIcQfGfh+JcUkxpmR/tCQ0c5dASxrWwf6V8wDTjaFN2bQj+5MrT5Pqg6XtN//KwftKo4lgiO2SPNIhPjsgJOSMXpEU4eSDP5I28O4/Oq/PhfP6UzjhVzzb5A+frG5eqpzw=</latexit><latexit sha1_base64="ZW67iiK/Qx3+IfdmuahuRo+a4/o=">AAACMnicbVBNS8NAEN34bfyqevSyWoSeSiKCHgUvelOwWmhC2Wwn7eJmE3YnYgn9TV78JYIHPSji1R/hpuagrW9ZeLw3M7vzokwKg5734szMzs0vLC4tuyura+sbtc2ta5PmmkOLpzLV7YgZkEJBCwVKaGcaWBJJuIluT0v/5g60Eam6wmEGYcL6SsSCM7RSt3YeSIix4wYR9IUqmNZsOCr4iLo0CNxgtzz0vntQsVIcG6B6VbEbaNEfYNit1b2mNwadJn5F6qTCRbf2FPRSniegkEtmTMf3MgztVBRcgp2bG8gYv2V96FiqWAImLMYrj+i+VXo0TrW9CulY/d1RsMSYYRLZyoThwEx6pfif18kxPg4LobIcQfGfh+JcUkxpmR/tCQ0c5dASxrWwf6V8wDTjaFN2bQj+5MrT5Pqg6XtN//KwftKo4lgiO2SPNIhPjsgJOSMXpEU4eSDP5I28O4/Oq/PhfP6UzjhVzzb5A+frG5eqpzw=</latexit><latexit sha1_base64="ZW67iiK/Qx3+IfdmuahuRo+a4/o=">AAACMnicbVBNS8NAEN34bfyqevSyWoSeSiKCHgUvelOwWmhC2Wwn7eJmE3YnYgn9TV78JYIHPSji1R/hpuagrW9ZeLw3M7vzokwKg5734szMzs0vLC4tuyura+sbtc2ta5PmmkOLpzLV7YgZkEJBCwVKaGcaWBJJuIluT0v/5g60Eam6wmEGYcL6SsSCM7RSt3YeSIix4wYR9IUqmNZsOCr4iLo0CNxgtzz0vntQsVIcG6B6VbEbaNEfYNit1b2mNwadJn5F6qTCRbf2FPRSniegkEtmTMf3MgztVBRcgp2bG8gYv2V96FiqWAImLMYrj+i+VXo0TrW9CulY/d1RsMSYYRLZyoThwEx6pfif18kxPg4LobIcQfGfh+JcUkxpmR/tCQ0c5dASxrWwf6V8wDTjaFN2bQj+5MrT5Pqg6XtN//KwftKo4lgiO2SPNIhPjsgJOSMXpEU4eSDP5I28O4/Oq/PhfP6UzjhVzzb5A+frG5eqpzw=</latexit><latexit sha1_base64="ZW67iiK/Qx3+IfdmuahuRo+a4/o=">AAACMnicbVBNS8NAEN34bfyqevSyWoSeSiKCHgUvelOwWmhC2Wwn7eJmE3YnYgn9TV78JYIHPSji1R/hpuagrW9ZeLw3M7vzokwKg5734szMzs0vLC4tuyura+sbtc2ta5PmmkOLpzLV7YgZkEJBCwVKaGcaWBJJuIluT0v/5g60Eam6wmEGYcL6SsSCM7RSt3YeSIix4wYR9IUqmNZsOCr4iLo0CNxgtzz0vntQsVIcG6B6VbEbaNEfYNit1b2mNwadJn5F6qTCRbf2FPRSniegkEtmTMf3MgztVBRcgp2bG8gYv2V96FiqWAImLMYrj+i+VXo0TrW9CulY/d1RsMSYYRLZyoThwEx6pfif18kxPg4LobIcQfGfh+JcUkxpmR/tCQ0c5dASxrWwf6V8wDTjaFN2bQj+5MrT5Pqg6XtN//KwftKo4lgiO2SPNIhPjsgJOSMXpEU4eSDP5I28O4/Oq/PhfP6UzjhVzzb5A+frG5eqpzw=</latexit>

…

Encoder

Decoder
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4hdec
start

3

5

+PE0
<latexit sha1_base64="99+ZtYgamOwe94E6PFv3qe0DZ6c="></latexit><latexit sha1_base64="99+ZtYgamOwe94E6PFv3qe0DZ6c="></latexit><latexit sha1_base64="99+ZtYgamOwe94E6PFv3qe0DZ6c="></latexit><latexit sha1_base64="99+ZtYgamOwe94E6PFv3qe0DZ6c="></latexit>

Self-Attention Layer applied to (hsdec, h1dec,h2dec,…,htdec)

hdec
start = henc

z
<latexit sha1_base64="VIG+axtsdEi7yAqT+nrsDw5mRnk=">AAACI3icbVDLSgNBEJyNrxhfUY9eBqPgKeyKoAhCwIvHCOYBSQyzk04yZPbBTK8Yl/0XL/6KFw9K8OLBf3E2RoyJBQPVVd30dLmhFBpt+8PKLCwuLa9kV3Nr6xubW/ntnaoOIsWhwgMZqLrLNEjhQwUFSqiHCpjnSqi5g8vUr92B0iLwb3AYQstjPV90BWdopHb+vH/bRLhH5cUd4En7p9DIFCb0gv764E/5D0munS/YRXsMOk+cCSmQCcrt/KjZCXjkgY9cMq0bjh1iKzaLBJeQ5JqRhpDxAetBw1CfeaBb8fjGhB4apUO7gTLPRzpWpydi5mk99FzT6THs61kvFf/zGhF2z1qx8MMI0wvHi7qRpBjQNDDaEQo4yqEhjCth/kp5nynG0cSahuDMnjxPqsdFxy461yeF0sEkjizZI/vkiDjklJTIFSmTCuHkkTyTV/JmPVkv1sh6/27NWJOZXfIH1ucXiyqmjA==</latexit><latexit sha1_base64="VIG+axtsdEi7yAqT+nrsDw5mRnk=">AAACI3icbVDLSgNBEJyNrxhfUY9eBqPgKeyKoAhCwIvHCOYBSQyzk04yZPbBTK8Yl/0XL/6KFw9K8OLBf3E2RoyJBQPVVd30dLmhFBpt+8PKLCwuLa9kV3Nr6xubW/ntnaoOIsWhwgMZqLrLNEjhQwUFSqiHCpjnSqi5g8vUr92B0iLwb3AYQstjPV90BWdopHb+vH/bRLhH5cUd4En7p9DIFCb0gv764E/5D0munS/YRXsMOk+cCSmQCcrt/KjZCXjkgY9cMq0bjh1iKzaLBJeQ5JqRhpDxAetBw1CfeaBb8fjGhB4apUO7gTLPRzpWpydi5mk99FzT6THs61kvFf/zGhF2z1qx8MMI0wvHi7qRpBjQNDDaEQo4yqEhjCth/kp5nynG0cSahuDMnjxPqsdFxy461yeF0sEkjizZI/vkiDjklJTIFSmTCuHkkTyTV/JmPVkv1sh6/27NWJOZXfIH1ucXiyqmjA==</latexit><latexit sha1_base64="VIG+axtsdEi7yAqT+nrsDw5mRnk=">AAACI3icbVDLSgNBEJyNrxhfUY9eBqPgKeyKoAhCwIvHCOYBSQyzk04yZPbBTK8Yl/0XL/6KFw9K8OLBf3E2RoyJBQPVVd30dLmhFBpt+8PKLCwuLa9kV3Nr6xubW/ntnaoOIsWhwgMZqLrLNEjhQwUFSqiHCpjnSqi5g8vUr92B0iLwb3AYQstjPV90BWdopHb+vH/bRLhH5cUd4En7p9DIFCb0gv764E/5D0munS/YRXsMOk+cCSmQCcrt/KjZCXjkgY9cMq0bjh1iKzaLBJeQ5JqRhpDxAetBw1CfeaBb8fjGhB4apUO7gTLPRzpWpydi5mk99FzT6THs61kvFf/zGhF2z1qx8MMI0wvHi7qRpBjQNDDaEQo4yqEhjCth/kp5nynG0cSahuDMnjxPqsdFxy461yeF0sEkjizZI/vkiDjklJTIFSmTCuHkkTyTV/JmPVkv1sh6/27NWJOZXfIH1ucXiyqmjA==</latexit><latexit sha1_base64="VIG+axtsdEi7yAqT+nrsDw5mRnk=">AAACI3icbVDLSgNBEJyNrxhfUY9eBqPgKeyKoAhCwIvHCOYBSQyzk04yZPbBTK8Yl/0XL/6KFw9K8OLBf3E2RoyJBQPVVd30dLmhFBpt+8PKLCwuLa9kV3Nr6xubW/ntnaoOIsWhwgMZqLrLNEjhQwUFSqiHCpjnSqi5g8vUr92B0iLwb3AYQstjPV90BWdopHb+vH/bRLhH5cUd4En7p9DIFCb0gv764E/5D0munS/YRXsMOk+cCSmQCcrt/KjZCXjkgY9cMq0bjh1iKzaLBJeQ5JqRhpDxAetBw1CfeaBb8fjGhB4apUO7gTLPRzpWpydi5mk99FzT6THs61kvFf/zGhF2z1qx8MMI0wvHi7qRpBjQNDDaEQo4yqEhjCth/kp5nynG0cSahuDMnjxPqsdFxy461yeF0sEkjizZI/vkiDjklJTIFSmTCuHkkTyTV/JmPVkv1sh6/27NWJOZXfIH1ucXiyqmjA==</latexit>
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Our decoding process starts differently : 
Kool-etal[1] starts the decoding with the mean representation of the encoding cities and a 
random token of the first and current cities.
Deudon-etal[2] starts the decoding with the mean representation of the encoding cities and 
a random token of the last three cities.

[1] Kool, Van Hoof, Welling, Attention, learn to solve routing problems!, 2018
[2] Deudon, Cournut, Lacoste, Adulyasak, Rousseau, Learning Heuristics for the TSP by Policy Gradient, 2018

Encoder 
of all cities 
(single pass)

+

X
<latexit sha1_base64="JjMgfklKqg3ZU9SkV929tD9VsOo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZqdQfVmlt3FyDrxCtIDQo0B9Wv/jBhWYzSMEG17nluaoKcKsOZwFmln2lMKZvQEfYslTRGHeSLQ2fkwipDEiXKljRkof6eyGms9TQObWdMzVivenPxP6+Xmeg2yLlMM4OSLRdFmSAmIfOvyZArZEZMLaFMcXsrYWOqKDM2m4oNwVt9eZ20r+qeW/da17WGW8RRhjM4h0vw4AYacA9N8IEBwjO8wpvz6Lw4787HsrXkFDOn8AfO5w+wT4zK</latexit><latexit sha1_base64="JjMgfklKqg3ZU9SkV929tD9VsOo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZqdQfVmlt3FyDrxCtIDQo0B9Wv/jBhWYzSMEG17nluaoKcKsOZwFmln2lMKZvQEfYslTRGHeSLQ2fkwipDEiXKljRkof6eyGms9TQObWdMzVivenPxP6+Xmeg2yLlMM4OSLRdFmSAmIfOvyZArZEZMLaFMcXsrYWOqKDM2m4oNwVt9eZ20r+qeW/da17WGW8RRhjM4h0vw4AYacA9N8IEBwjO8wpvz6Lw4787HsrXkFDOn8AfO5w+wT4zK</latexit><latexit sha1_base64="JjMgfklKqg3ZU9SkV929tD9VsOo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZqdQfVmlt3FyDrxCtIDQo0B9Wv/jBhWYzSMEG17nluaoKcKsOZwFmln2lMKZvQEfYslTRGHeSLQ2fkwipDEiXKljRkof6eyGms9TQObWdMzVivenPxP6+Xmeg2yLlMM4OSLRdFmSAmIfOvyZArZEZMLaFMcXsrYWOqKDM2m4oNwVt9eZ20r+qeW/da17WGW8RRhjM4h0vw4AYacA9N8IEBwjO8wpvz6Lw4787HsrXkFDOn8AfO5w+wT4zK</latexit><latexit sha1_base64="JjMgfklKqg3ZU9SkV929tD9VsOo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZqdQfVmlt3FyDrxCtIDQo0B9Wv/jBhWYzSMEG17nluaoKcKsOZwFmln2lMKZvQEfYslTRGHeSLQ2fkwipDEiXKljRkof6eyGms9TQObWdMzVivenPxP6+Xmeg2yLlMM4OSLRdFmSAmIfOvyZArZEZMLaFMcXsrYWOqKDM2m4oNwVt9eZ20r+qeW/da17WGW8RRhjM4h0vw4AYacA9N8IEBwjO8wpvz6Lw4787HsrXkFDOn8AfO5w+wT4zK</latexit> H

enc
<latexit sha1_base64="PFZwVGbIHYUx2H2aps5IO52/BXU=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPBS48V7Ae0adlsN+3S3U3Ynagl9H948aCIV/+LN/+Nm5iDtj4YeLw3w8y8IBbcgOt+OaW19Y3NrfJ2ZWd3b/+genjUMVGiKWvTSES6FxDDBFesDRwE68WaERkI1g1mN5nfvWfa8EjdwTxmviQTxUNOCVhp2BwOgD2ClilTdDGq1ty6mwOvEq8gNVSgNap+DsYRTSRTQAUxpu+5Mfgp0cCpYIvKIDEsJnRGJqxvqSKSGT/Nr17gM6uMcRhpWwpwrv6eSIk0Zi4D2ykJTM2yl4n/ef0Ewms/5SpOIPsqXxQmAkOEswjwmGtGQcwtIVRzeyumU6IJBRtUxYbgLb+8SjoXdc+te7eXtYZbxFFGJ+gUnSMPXaEGaqIWaiOKNHpCL+jVeXCenTfn/ae15BQzx+gPnI9vBUCSyA==</latexit><latexit sha1_base64="PFZwVGbIHYUx2H2aps5IO52/BXU=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPBS48V7Ae0adlsN+3S3U3Ynagl9H948aCIV/+LN/+Nm5iDtj4YeLw3w8y8IBbcgOt+OaW19Y3NrfJ2ZWd3b/+genjUMVGiKWvTSES6FxDDBFesDRwE68WaERkI1g1mN5nfvWfa8EjdwTxmviQTxUNOCVhp2BwOgD2ClilTdDGq1ty6mwOvEq8gNVSgNap+DsYRTSRTQAUxpu+5Mfgp0cCpYIvKIDEsJnRGJqxvqSKSGT/Nr17gM6uMcRhpWwpwrv6eSIk0Zi4D2ykJTM2yl4n/ef0Ewms/5SpOIPsqXxQmAkOEswjwmGtGQcwtIVRzeyumU6IJBRtUxYbgLb+8SjoXdc+te7eXtYZbxFFGJ+gUnSMPXaEGaqIWaiOKNHpCL+jVeXCenTfn/ae15BQzx+gPnI9vBUCSyA==</latexit><latexit sha1_base64="PFZwVGbIHYUx2H2aps5IO52/BXU=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPBS48V7Ae0adlsN+3S3U3Ynagl9H948aCIV/+LN/+Nm5iDtj4YeLw3w8y8IBbcgOt+OaW19Y3NrfJ2ZWd3b/+genjUMVGiKWvTSES6FxDDBFesDRwE68WaERkI1g1mN5nfvWfa8EjdwTxmviQTxUNOCVhp2BwOgD2ClilTdDGq1ty6mwOvEq8gNVSgNap+DsYRTSRTQAUxpu+5Mfgp0cCpYIvKIDEsJnRGJqxvqSKSGT/Nr17gM6uMcRhpWwpwrv6eSIk0Zi4D2ykJTM2yl4n/ef0Ewms/5SpOIPsqXxQmAkOEswjwmGtGQcwtIVRzeyumU6IJBRtUxYbgLb+8SjoXdc+te7eXtYZbxFFGJ+gUnSMPXaEGaqIWaiOKNHpCL+jVeXCenTfn/ae15BQzx+gPnI9vBUCSyA==</latexit><latexit sha1_base64="PFZwVGbIHYUx2H2aps5IO52/BXU=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPBS48V7Ae0adlsN+3S3U3Ynagl9H948aCIV/+LN/+Nm5iDtj4YeLw3w8y8IBbcgOt+OaW19Y3NrfJ2ZWd3b/+genjUMVGiKWvTSES6FxDDBFesDRwE68WaERkI1g1mN5nfvWfa8EjdwTxmviQTxUNOCVhp2BwOgD2ClilTdDGq1ty6mwOvEq8gNVSgNap+DsYRTSRTQAUxpu+5Mfgp0cCpYIvKIDEsJnRGJqxvqSKSGT/Nr17gM6uMcRhpWwpwrv6eSIk0Zi4D2ykJTM2yl4n/ef0Ewms/5SpOIPsqXxQmAkOEswjwmGtGQcwtIVRzeyumU6IJBRtUxYbgLb+8SjoXdc+te7eXtYZbxFFGJ+gUnSMPXaEGaqIWaiOKNHpCL+jVeXCenTfn/ae15BQzx+gPnI9vBUCSyA==</latexit>

henc
1

<latexit sha1_base64="jQ2xPtXG1j7G9H1qK+C7/Xfy8MI=">AAAB/nicbVBNS8NAEN3Urxq/ouLJS7AKnkoigh4LXjxWsB/QxrDZbtqlu5uwOxFLCPhXvHhQxKu/w5v/xiTmoK0PBh7vzTAzL4g50+A4X0ZtaXllda2+bm5sbm3vWLt7XR0litAOiXik+gHWlDNJO8CA036sKBYBp71gelX4vXuqNIvkLcxi6gk8lixkBEMu+dbB5G4I9AGUSKkkmZ+6mWmavtVwmk4Je5G4FWmgCm3f+hyOIpIIKoFwrPXAdWLwUqyAEU4zc5hoGmMyxWM6yKnEgmovLc/P7JNcGdlhpPKSYJfq74kUC61nIsg7BYaJnvcK8T9vkEB46aVMxgkUz5WLwoTbENlFFvaIKUqAz3KCiWL5rTaZYIUJ5IkVIbjzLy+S7lnTdZruzXmjdVzFUUeH6AidIhddoBa6Rm3UQQSl6Am9oFfj0Xg23oz3n9aaUc3soz8wPr4BX8mU+Q==</latexit><latexit sha1_base64="jQ2xPtXG1j7G9H1qK+C7/Xfy8MI=">AAAB/nicbVBNS8NAEN3Urxq/ouLJS7AKnkoigh4LXjxWsB/QxrDZbtqlu5uwOxFLCPhXvHhQxKu/w5v/xiTmoK0PBh7vzTAzL4g50+A4X0ZtaXllda2+bm5sbm3vWLt7XR0litAOiXik+gHWlDNJO8CA036sKBYBp71gelX4vXuqNIvkLcxi6gk8lixkBEMu+dbB5G4I9AGUSKkkmZ+6mWmavtVwmk4Je5G4FWmgCm3f+hyOIpIIKoFwrPXAdWLwUqyAEU4zc5hoGmMyxWM6yKnEgmovLc/P7JNcGdlhpPKSYJfq74kUC61nIsg7BYaJnvcK8T9vkEB46aVMxgkUz5WLwoTbENlFFvaIKUqAz3KCiWL5rTaZYIUJ5IkVIbjzLy+S7lnTdZruzXmjdVzFUUeH6AidIhddoBa6Rm3UQQSl6Am9oFfj0Xg23oz3n9aaUc3soz8wPr4BX8mU+Q==</latexit><latexit sha1_base64="jQ2xPtXG1j7G9H1qK+C7/Xfy8MI=">AAAB/nicbVBNS8NAEN3Urxq/ouLJS7AKnkoigh4LXjxWsB/QxrDZbtqlu5uwOxFLCPhXvHhQxKu/w5v/xiTmoK0PBh7vzTAzL4g50+A4X0ZtaXllda2+bm5sbm3vWLt7XR0litAOiXik+gHWlDNJO8CA036sKBYBp71gelX4vXuqNIvkLcxi6gk8lixkBEMu+dbB5G4I9AGUSKkkmZ+6mWmavtVwmk4Je5G4FWmgCm3f+hyOIpIIKoFwrPXAdWLwUqyAEU4zc5hoGmMyxWM6yKnEgmovLc/P7JNcGdlhpPKSYJfq74kUC61nIsg7BYaJnvcK8T9vkEB46aVMxgkUz5WLwoTbENlFFvaIKUqAz3KCiWL5rTaZYIUJ5IkVIbjzLy+S7lnTdZruzXmjdVzFUUeH6AidIhddoBa6Rm3UQQSl6Am9oFfj0Xg23oz3n9aaUc3soz8wPr4BX8mU+Q==</latexit><latexit sha1_base64="jQ2xPtXG1j7G9H1qK+C7/Xfy8MI=">AAAB/nicbVBNS8NAEN3Urxq/ouLJS7AKnkoigh4LXjxWsB/QxrDZbtqlu5uwOxFLCPhXvHhQxKu/w5v/xiTmoK0PBh7vzTAzL4g50+A4X0ZtaXllda2+bm5sbm3vWLt7XR0litAOiXik+gHWlDNJO8CA036sKBYBp71gelX4vXuqNIvkLcxi6gk8lixkBEMu+dbB5G4I9AGUSKkkmZ+6mWmavtVwmk4Je5G4FWmgCm3f+hyOIpIIKoFwrPXAdWLwUqyAEU4zc5hoGmMyxWM6yKnEgmovLc/P7JNcGdlhpPKSYJfq74kUC61nIsg7BYaJnvcK8T9vkEB46aVMxgkUz5WLwoTbENlFFvaIKUqAz3KCiWL5rTaZYIUJ5IkVIbjzLy+S7lnTdZruzXmjdVzFUUeH6AidIhddoBa6Rm3UQQSl6Am9oFfj0Xg23oz3n9aaUc3soz8wPr4BX8mU+Q==</latexit>

henc
2

<latexit sha1_base64="dGX45dj1cH59/pvztbPWHlwZ4cU=">AAAB/nicbVBNS8NAEN34WeNXVDx5CVbBU0mKoMeCF48V7Ae0MWy2m3bpZhN2J2IJAf+KFw+KePV3ePPfuIk5aOuDgcd7M8zMCxLOFDjOl7G0vLK6tl7bMDe3tnd2rb39ropTSWiHxDyW/QArypmgHWDAaT+RFEcBp71gelX4vXsqFYvFLcwS6kV4LFjICAYt+dbh5G4I9AFklFFBcj9r5qZp+lbdaTgl7EXiVqSOKrR963M4ikkaUQGEY6UGrpOAl2EJjHCam8NU0QSTKR7TgaYCR1R5WXl+bp9qZWSHsdQlwC7V3xMZjpSaRYHujDBM1LxXiP95gxTCSy9jIkmheK5cFKbchtgusrBHTFICfKYJJpLpW20ywRIT0IkVIbjzLy+SbrPhOg335rzeOqniqKEjdIzOkIsuUAtdozbqIIIy9IRe0KvxaDwbb8b7T+uSUc0coD8wPr4BYVGU+g==</latexit><latexit sha1_base64="dGX45dj1cH59/pvztbPWHlwZ4cU=">AAAB/nicbVBNS8NAEN34WeNXVDx5CVbBU0mKoMeCF48V7Ae0MWy2m3bpZhN2J2IJAf+KFw+KePV3ePPfuIk5aOuDgcd7M8zMCxLOFDjOl7G0vLK6tl7bMDe3tnd2rb39ropTSWiHxDyW/QArypmgHWDAaT+RFEcBp71gelX4vXsqFYvFLcwS6kV4LFjICAYt+dbh5G4I9AFklFFBcj9r5qZp+lbdaTgl7EXiVqSOKrR963M4ikkaUQGEY6UGrpOAl2EJjHCam8NU0QSTKR7TgaYCR1R5WXl+bp9qZWSHsdQlwC7V3xMZjpSaRYHujDBM1LxXiP95gxTCSy9jIkmheK5cFKbchtgusrBHTFICfKYJJpLpW20ywRIT0IkVIbjzLy+SbrPhOg335rzeOqniqKEjdIzOkIsuUAtdozbqIIIy9IRe0KvxaDwbb8b7T+uSUc0coD8wPr4BYVGU+g==</latexit><latexit sha1_base64="dGX45dj1cH59/pvztbPWHlwZ4cU=">AAAB/nicbVBNS8NAEN34WeNXVDx5CVbBU0mKoMeCF48V7Ae0MWy2m3bpZhN2J2IJAf+KFw+KePV3ePPfuIk5aOuDgcd7M8zMCxLOFDjOl7G0vLK6tl7bMDe3tnd2rb39ropTSWiHxDyW/QArypmgHWDAaT+RFEcBp71gelX4vXsqFYvFLcwS6kV4LFjICAYt+dbh5G4I9AFklFFBcj9r5qZp+lbdaTgl7EXiVqSOKrR963M4ikkaUQGEY6UGrpOAl2EJjHCam8NU0QSTKR7TgaYCR1R5WXl+bp9qZWSHsdQlwC7V3xMZjpSaRYHujDBM1LxXiP95gxTCSy9jIkmheK5cFKbchtgusrBHTFICfKYJJpLpW20ywRIT0IkVIbjzLy+SbrPhOg335rzeOqniqKEjdIzOkIsuUAtdozbqIIIy9IRe0KvxaDwbb8b7T+uSUc0coD8wPr4BYVGU+g==</latexit><latexit sha1_base64="dGX45dj1cH59/pvztbPWHlwZ4cU=">AAAB/nicbVBNS8NAEN34WeNXVDx5CVbBU0mKoMeCF48V7Ae0MWy2m3bpZhN2J2IJAf+KFw+KePV3ePPfuIk5aOuDgcd7M8zMCxLOFDjOl7G0vLK6tl7bMDe3tnd2rb39ropTSWiHxDyW/QArypmgHWDAaT+RFEcBp71gelX4vXsqFYvFLcwS6kV4LFjICAYt+dbh5G4I9AFklFFBcj9r5qZp+lbdaTgl7EXiVqSOKrR963M4ikkaUQGEY6UGrpOAl2EJjHCam8NU0QSTKR7TgaYCR1R5WXl+bp9qZWSHsdQlwC7V3xMZjpSaRYHujDBM1LxXiP95gxTCSy9jIkmheK5cFKbchtgusrBHTFICfKYJJpLpW20ywRIT0IkVIbjzLy+SbrPhOg335rzeOqniqKEjdIzOkIsuUAtdozbqIIIy9IRe0KvxaDwbb8b7T+uSUc0coD8wPr4BYVGU+g==</latexit>

henc
n

<latexit sha1_base64="V/DO1ochkjkRhUQ5VdDNEFFflqk=">AAAB/nicbVBNS8NAEN3Urxq/ouLJS7AKnkoigh4LXjxWsB/QxrDZbtqlu5uwOxFLCPhXvHhQxKu/w5v/xiTmoK0PBh7vzTAzL4g50+A4X0ZtaXllda2+bm5sbm3vWLt7XR0litAOiXik+gHWlDNJO8CA036sKBYBp71gelX4vXuqNIvkLcxi6gk8lixkBEMu+dbB5G4I9AGUSKkkmZ/KzDRN32o4TaeEvUjcijRQhbZvfQ5HEUkElUA41nrgOjF4KVbACKeZOUw0jTGZ4jEd5FRiQbWXludn9kmujOwwUnlJsEv190SKhdYzEeSdAsNEz3uF+J83SCC89FIm4wSK58pFYcJtiOwiC3vEFCXAZznBRLH8VptMsMIE8sSKENz5lxdJ96zpOk335rzROq7iqKNDdIROkYsuUAtdozbqIIJS9IRe0KvxaDwbb8b7T2vNqGb20R8YH9+9MZU2</latexit><latexit sha1_base64="V/DO1ochkjkRhUQ5VdDNEFFflqk=">AAAB/nicbVBNS8NAEN3Urxq/ouLJS7AKnkoigh4LXjxWsB/QxrDZbtqlu5uwOxFLCPhXvHhQxKu/w5v/xiTmoK0PBh7vzTAzL4g50+A4X0ZtaXllda2+bm5sbm3vWLt7XR0litAOiXik+gHWlDNJO8CA036sKBYBp71gelX4vXuqNIvkLcxi6gk8lixkBEMu+dbB5G4I9AGUSKkkmZ/KzDRN32o4TaeEvUjcijRQhbZvfQ5HEUkElUA41nrgOjF4KVbACKeZOUw0jTGZ4jEd5FRiQbWXludn9kmujOwwUnlJsEv190SKhdYzEeSdAsNEz3uF+J83SCC89FIm4wSK58pFYcJtiOwiC3vEFCXAZznBRLH8VptMsMIE8sSKENz5lxdJ96zpOk335rzROq7iqKNDdIROkYsuUAtdozbqIIJS9IRe0KvxaDwbb8b7T2vNqGb20R8YH9+9MZU2</latexit><latexit sha1_base64="V/DO1ochkjkRhUQ5VdDNEFFflqk=">AAAB/nicbVBNS8NAEN3Urxq/ouLJS7AKnkoigh4LXjxWsB/QxrDZbtqlu5uwOxFLCPhXvHhQxKu/w5v/xiTmoK0PBh7vzTAzL4g50+A4X0ZtaXllda2+bm5sbm3vWLt7XR0litAOiXik+gHWlDNJO8CA036sKBYBp71gelX4vXuqNIvkLcxi6gk8lixkBEMu+dbB5G4I9AGUSKkkmZ/KzDRN32o4TaeEvUjcijRQhbZvfQ5HEUkElUA41nrgOjF4KVbACKeZOUw0jTGZ4jEd5FRiQbWXludn9kmujOwwUnlJsEv190SKhdYzEeSdAsNEz3uF+J83SCC89FIm4wSK58pFYcJtiOwiC3vEFCXAZznBRLH8VptMsMIE8sSKENz5lxdJ96zpOk335rzROq7iqKNDdIROkYsuUAtdozbqIIJS9IRe0KvxaDwbb8b7T2vNqGb20R8YH9+9MZU2</latexit><latexit sha1_base64="V/DO1ochkjkRhUQ5VdDNEFFflqk=">AAAB/nicbVBNS8NAEN3Urxq/ouLJS7AKnkoigh4LXjxWsB/QxrDZbtqlu5uwOxFLCPhXvHhQxKu/w5v/xiTmoK0PBh7vzTAzL4g50+A4X0ZtaXllda2+bm5sbm3vWLt7XR0litAOiXik+gHWlDNJO8CA036sKBYBp71gelX4vXuqNIvkLcxi6gk8lixkBEMu+dbB5G4I9AGUSKkkmZ/KzDRN32o4TaeEvUjcijRQhbZvfQ5HEUkElUA41nrgOjF4KVbACKeZOUw0jTGZ4jEd5FRiQbWXludn9kmujOwwUnlJsEv190SKhdYzEeSdAsNEz3uF+J83SCC89FIm4wSK58pFYcJtiOwiC3vEFCXAZznBRLH8VptMsMIE8sSKENz5lxdJ96zpOk335rzROq7iqKNDdIROkYsuUAtdozbqIIJS9IRe0KvxaDwbb8b7T2vNqGb20R8YH9+9MZU2</latexit>

x1
<latexit sha1_base64="OzuWvJTSW3xZ3PPTw6+fpICibGU=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LFbBU0mkoMeCF48V7Ae0oWy2m3btZjfsbsQS+h+8eFDEq//Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Vtd2d3b/+gcnjU1jJVhLaI5FJ1Q6wpZ4K2DDOcdhNFcRxy2gknN7nfeaRKMynuzTShQYxHgkWMYGOl9tPAd113UKl6NW8OtEr8glShQHNQ+eoPJUljKgzhWOue7yUmyLAyjHA6c/uppgkmEzyiPUsFjqkOsvm1M3RulSGKpLIlDJqrvycyHGs9jUPbGWMz1steLv7n9VITXQcZE0lqqCCLRVHKkZEofx0NmaLE8KklmChmb0VkjBUmxgaUh+Avv7xK2pc136v5d/Vq46yIowwncAoX4MMVNOAWmtACAg/wDK/w5kjnxXl3PhatJaeYOYY/cD5/AKIWjb4=</latexit><latexit sha1_base64="OzuWvJTSW3xZ3PPTw6+fpICibGU=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LFbBU0mkoMeCF48V7Ae0oWy2m3btZjfsbsQS+h+8eFDEq//Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Vtd2d3b/+gcnjU1jJVhLaI5FJ1Q6wpZ4K2DDOcdhNFcRxy2gknN7nfeaRKMynuzTShQYxHgkWMYGOl9tPAd113UKl6NW8OtEr8glShQHNQ+eoPJUljKgzhWOue7yUmyLAyjHA6c/uppgkmEzyiPUsFjqkOsvm1M3RulSGKpLIlDJqrvycyHGs9jUPbGWMz1steLv7n9VITXQcZE0lqqCCLRVHKkZEofx0NmaLE8KklmChmb0VkjBUmxgaUh+Avv7xK2pc136v5d/Vq46yIowwncAoX4MMVNOAWmtACAg/wDK/w5kjnxXl3PhatJaeYOYY/cD5/AKIWjb4=</latexit><latexit sha1_base64="OzuWvJTSW3xZ3PPTw6+fpICibGU=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LFbBU0mkoMeCF48V7Ae0oWy2m3btZjfsbsQS+h+8eFDEq//Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Vtd2d3b/+gcnjU1jJVhLaI5FJ1Q6wpZ4K2DDOcdhNFcRxy2gknN7nfeaRKMynuzTShQYxHgkWMYGOl9tPAd113UKl6NW8OtEr8glShQHNQ+eoPJUljKgzhWOue7yUmyLAyjHA6c/uppgkmEzyiPUsFjqkOsvm1M3RulSGKpLIlDJqrvycyHGs9jUPbGWMz1steLv7n9VITXQcZE0lqqCCLRVHKkZEofx0NmaLE8KklmChmb0VkjBUmxgaUh+Avv7xK2pc136v5d/Vq46yIowwncAoX4MMVNOAWmtACAg/wDK/w5kjnxXl3PhatJaeYOYY/cD5/AKIWjb4=</latexit><latexit sha1_base64="OzuWvJTSW3xZ3PPTw6+fpICibGU=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LFbBU0mkoMeCF48V7Ae0oWy2m3btZjfsbsQS+h+8eFDEq//Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Vtd2d3b/+gcnjU1jJVhLaI5FJ1Q6wpZ4K2DDOcdhNFcRxy2gknN7nfeaRKMynuzTShQYxHgkWMYGOl9tPAd113UKl6NW8OtEr8glShQHNQ+eoPJUljKgzhWOue7yUmyLAyjHA6c/uppgkmEzyiPUsFjqkOsvm1M3RulSGKpLIlDJqrvycyHGs9jUPbGWMz1steLv7n9VITXQcZE0lqqCCLRVHKkZEofx0NmaLE8KklmChmb0VkjBUmxgaUh+Avv7xK2pc136v5d/Vq46yIowwncAoX4MMVNOAWmtACAg/wDK/w5kjnxXl3PhatJaeYOYY/cD5/AKIWjb4=</latexit>

x2
<latexit sha1_base64="oa6ZEdPX1V1DU5jlk38WkQ5ylQ0=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy2m3btZjfsbsQS+h+8eFDEq//Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Vtd2d3b/+gcnjU1jJVhLaI5FJ1Q6wpZ4K2DDOcdhNFcRxy2gknN7nfeaRKMynuzTShQYxHgkWMYGOl9tOg7rruoFL1at4caJX4BalCgeag8tUfSpLGVBjCsdY930tMkGFlGOF05vZTTRNMJnhEe5YKHFMdZPNrZ+jcKkMUSWVLGDRXf09kONZ6Goe2M8ZmrJe9XPzP66Umug4yJpLUUEEWi6KUIyNR/joaMkWJ4VNLMFHM3orIGCtMjA0oD8FffnmVtOs136v5d5fVxlkRRxlO4BQuwIcraMAtNKEFBB7gGV7hzZHOi/PufCxaS04xcwx/4Hz+AKOdjb8=</latexit><latexit sha1_base64="oa6ZEdPX1V1DU5jlk38WkQ5ylQ0=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy2m3btZjfsbsQS+h+8eFDEq//Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Vtd2d3b/+gcnjU1jJVhLaI5FJ1Q6wpZ4K2DDOcdhNFcRxy2gknN7nfeaRKMynuzTShQYxHgkWMYGOl9tOg7rruoFL1at4caJX4BalCgeag8tUfSpLGVBjCsdY930tMkGFlGOF05vZTTRNMJnhEe5YKHFMdZPNrZ+jcKkMUSWVLGDRXf09kONZ6Goe2M8ZmrJe9XPzP66Umug4yJpLUUEEWi6KUIyNR/joaMkWJ4VNLMFHM3orIGCtMjA0oD8FffnmVtOs136v5d5fVxlkRRxlO4BQuwIcraMAtNKEFBB7gGV7hzZHOi/PufCxaS04xcwx/4Hz+AKOdjb8=</latexit><latexit sha1_base64="oa6ZEdPX1V1DU5jlk38WkQ5ylQ0=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy2m3btZjfsbsQS+h+8eFDEq//Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Vtd2d3b/+gcnjU1jJVhLaI5FJ1Q6wpZ4K2DDOcdhNFcRxy2gknN7nfeaRKMynuzTShQYxHgkWMYGOl9tOg7rruoFL1at4caJX4BalCgeag8tUfSpLGVBjCsdY930tMkGFlGOF05vZTTRNMJnhEe5YKHFMdZPNrZ+jcKkMUSWVLGDRXf09kONZ6Goe2M8ZmrJe9XPzP66Umug4yJpLUUEEWi6KUIyNR/joaMkWJ4VNLMFHM3orIGCtMjA0oD8FffnmVtOs136v5d5fVxlkRRxlO4BQuwIcraMAtNKEFBB7gGV7hzZHOi/PufCxaS04xcwx/4Hz+AKOdjb8=</latexit><latexit sha1_base64="oa6ZEdPX1V1DU5jlk38WkQ5ylQ0=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LFbBU0mKoMeCF48V7Ae0oWy2m3btZjfsbsQS+h+8eFDEq//Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Vtd2d3b/+gcnjU1jJVhLaI5FJ1Q6wpZ4K2DDOcdhNFcRxy2gknN7nfeaRKMynuzTShQYxHgkWMYGOl9tOg7rruoFL1at4caJX4BalCgeag8tUfSpLGVBjCsdY930tMkGFlGOF05vZTTRNMJnhEe5YKHFMdZPNrZ+jcKkMUSWVLGDRXf09kONZ6Goe2M8ZmrJe9XPzP66Umug4yJpLUUEEWi6KUIyNR/joaMkWJ4VNLMFHM3orIGCtMjA0oD8FffnmVtOs136v5d5fVxlkRRxlO4BQuwIcraMAtNKEFBB7gGV7hzZHOi/PufCxaS04xcwx/4Hz+AKOdjb8=</latexit>

xn
<latexit sha1_base64="E66Pgo32n55ujB4nyzFzv981yUM=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LFbBU0mkoMeCF48V7Ae0oWy2m3btZjfsbsQS+h+8eFDEq//Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Vtd2d3b/+gcnjU1jJVhLaI5FJ1Q6wpZ4K2DDOcdhNFcRxy2gknN7nfeaRKMynuzTShQYxHgkWMYGOl9tNAuK47qFS9mjcHWiV+QapQoDmofPWHkqQxFYZwrHXP9xITZFgZRjiduf1U0wSTCR7RnqUCx1QH2fzaGTq3yhBFUtkSBs3V3xMZjrWexqHtjLEZ62UvF//zeqmJroOMiSQ1VJDFoijlyEiUv46GTFFi+NQSTBSztyIyxgoTYwPKQ/CXX14l7cua79X8u3q1cVbEUYYTOIUL8OEKGnALTWgBgQd4hld4c6Tz4rw7H4vWklPMHMMfOJ8//0GN+w==</latexit><latexit sha1_base64="E66Pgo32n55ujB4nyzFzv981yUM=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LFbBU0mkoMeCF48V7Ae0oWy2m3btZjfsbsQS+h+8eFDEq//Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Vtd2d3b/+gcnjU1jJVhLaI5FJ1Q6wpZ4K2DDOcdhNFcRxy2gknN7nfeaRKMynuzTShQYxHgkWMYGOl9tNAuK47qFS9mjcHWiV+QapQoDmofPWHkqQxFYZwrHXP9xITZFgZRjiduf1U0wSTCR7RnqUCx1QH2fzaGTq3yhBFUtkSBs3V3xMZjrWexqHtjLEZ62UvF//zeqmJroOMiSQ1VJDFoijlyEiUv46GTFFi+NQSTBSztyIyxgoTYwPKQ/CXX14l7cua79X8u3q1cVbEUYYTOIUL8OEKGnALTWgBgQd4hld4c6Tz4rw7H4vWklPMHMMfOJ8//0GN+w==</latexit><latexit sha1_base64="E66Pgo32n55ujB4nyzFzv981yUM=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LFbBU0mkoMeCF48V7Ae0oWy2m3btZjfsbsQS+h+8eFDEq//Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Vtd2d3b/+gcnjU1jJVhLaI5FJ1Q6wpZ4K2DDOcdhNFcRxy2gknN7nfeaRKMynuzTShQYxHgkWMYGOl9tNAuK47qFS9mjcHWiV+QapQoDmofPWHkqQxFYZwrHXP9xITZFgZRjiduf1U0wSTCR7RnqUCx1QH2fzaGTq3yhBFUtkSBs3V3xMZjrWexqHtjLEZ62UvF//zeqmJroOMiSQ1VJDFoijlyEiUv46GTFFi+NQSTBSztyIyxgoTYwPKQ/CXX14l7cua79X8u3q1cVbEUYYTOIUL8OEKGnALTWgBgQd4hld4c6Tz4rw7H4vWklPMHMMfOJ8//0GN+w==</latexit><latexit sha1_base64="E66Pgo32n55ujB4nyzFzv981yUM=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LFbBU0mkoMeCF48V7Ae0oWy2m3btZjfsbsQS+h+8eFDEq//Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Vtd2d3b/+gcnjU1jJVhLaI5FJ1Q6wpZ4K2DDOcdhNFcRxy2gknN7nfeaRKMynuzTShQYxHgkWMYGOl9tNAuK47qFS9mjcHWiV+QapQoDmofPWHkqQxFYZwrHXP9xITZFgZRjiduf1U0wSTCR7RnqUCx1QH2fzaGTq3yhBFUtkSBs3V3xMZjrWexqHtjLEZ62UvF//zeqmJroOMiSQ1VJDFoijlyEiUv46GTFFi+NQSTBSztyIyxgoTYwPKQ/CXX14l7cua79X8u3q1cVbEUYYTOIUL8OEKGnALTWgBgQd4hld4c6Tz4rw7H4vWklPMHMMfOJ8//0GN+w==</latexit>

+

hdec
start = Concat(z0, zt�1, g),

with z0, zt�1 2 N d
0,1, g =

1

n

nX

i=1

henc
i 2 Rd

<latexit sha1_base64="WBamzmg7BVKxDJ77VFLSrc2UfzA="></latexit><latexit sha1_base64="WBamzmg7BVKxDJ77VFLSrc2UfzA="></latexit><latexit sha1_base64="WBamzmg7BVKxDJ77VFLSrc2UfzA="></latexit><latexit sha1_base64="WBamzmg7BVKxDJ77VFLSrc2UfzA="></latexit>

hdec
start = Concat(zt�1, zt�2, zt�3),

with zt�1, zt�2, zt�3 2 N d
0,1

<latexit sha1_base64="+2752F3yrtr1t43FpwcxQN1VC5Q="></latexit><latexit sha1_base64="+2752F3yrtr1t43FpwcxQN1VC5Q="></latexit><latexit sha1_base64="+2752F3yrtr1t43FpwcxQN1VC5Q="></latexit><latexit sha1_base64="+2752F3yrtr1t43FpwcxQN1VC5Q="></latexit>

Kool-etal’s starting query :

Deudon-etal’s starting query :
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A tour is represented as an ordered sequence of city indices : seqn={i1, i2, …, in}
TSP can be cast as a sequence optimization problem : 

max
seqn={i1,...,in}

PTSP(seqn|x) = PTSP(i1, ..., in|x)
<latexit sha1_base64="XaQue3VBX7EEBd/H3j+oIEA7oNU="></latexit><latexit sha1_base64="XaQue3VBX7EEBd/H3j+oIEA7oNU="></latexit><latexit sha1_base64="XaQue3VBX7EEBd/H3j+oIEA7oNU="></latexit><latexit sha1_base64="XaQue3VBX7EEBd/H3j+oIEA7oNU="></latexit>

Probability of the sequence to be a solution of the TSP 
given a set x of n 2-D points.

PTSP(seq1n|x)
<latexit sha1_base64="Fl+pkfbVFjNDeYZf0q4mLwD/CU0=">AAACEnicbVBNS8NAEN34bf2qevQSLEJ7KYkIeix48VixX9CmYbOdtoubTdydiCXmN3jxr3jxoIhXT978N25rBbU+GHi8N8PMvCAWXKPjfFhz8wuLS8srq7m19Y3Nrfz2TkNHiWJQZ5GIVCugGgSXUEeOAlqxAhoGAprB5enYb16D0jySNRzF4IV0IHmfM4pG8vOlareDcIMqTDvI5SitXVSzrPitabjKfNl1b29Kfr7glJ0J7FniTkmBTFH18++dXsSSECQyQbVuu06MXkoVciYgy3USDTFll3QAbUMlDUF76eSlzD4wSs/uR8qURHui/pxIaaj1KAxMZ0hxqP96Y/E/r51g/8RLuYwTBMm+FvUTYWNkj/Oxe1wBQzEyhDLFza02G1JFGZoUcyYE9+/Ls6RxWHadsnt+VKg40zhWyB7ZJ0XikmNSIWekSuqEkTvyQJ7Is3VvPVov1utX65w1ndklv2C9fQLmHJ7K</latexit><latexit sha1_base64="Fl+pkfbVFjNDeYZf0q4mLwD/CU0=">AAACEnicbVBNS8NAEN34bf2qevQSLEJ7KYkIeix48VixX9CmYbOdtoubTdydiCXmN3jxr3jxoIhXT978N25rBbU+GHi8N8PMvCAWXKPjfFhz8wuLS8srq7m19Y3Nrfz2TkNHiWJQZ5GIVCugGgSXUEeOAlqxAhoGAprB5enYb16D0jySNRzF4IV0IHmfM4pG8vOlareDcIMqTDvI5SitXVSzrPitabjKfNl1b29Kfr7glJ0J7FniTkmBTFH18++dXsSSECQyQbVuu06MXkoVciYgy3USDTFll3QAbUMlDUF76eSlzD4wSs/uR8qURHui/pxIaaj1KAxMZ0hxqP96Y/E/r51g/8RLuYwTBMm+FvUTYWNkj/Oxe1wBQzEyhDLFza02G1JFGZoUcyYE9+/Ls6RxWHadsnt+VKg40zhWyB7ZJ0XikmNSIWekSuqEkTvyQJ7Is3VvPVov1utX65w1ndklv2C9fQLmHJ7K</latexit><latexit sha1_base64="Fl+pkfbVFjNDeYZf0q4mLwD/CU0=">AAACEnicbVBNS8NAEN34bf2qevQSLEJ7KYkIeix48VixX9CmYbOdtoubTdydiCXmN3jxr3jxoIhXT978N25rBbU+GHi8N8PMvCAWXKPjfFhz8wuLS8srq7m19Y3Nrfz2TkNHiWJQZ5GIVCugGgSXUEeOAlqxAhoGAprB5enYb16D0jySNRzF4IV0IHmfM4pG8vOlareDcIMqTDvI5SitXVSzrPitabjKfNl1b29Kfr7glJ0J7FniTkmBTFH18++dXsSSECQyQbVuu06MXkoVciYgy3USDTFll3QAbUMlDUF76eSlzD4wSs/uR8qURHui/pxIaaj1KAxMZ0hxqP96Y/E/r51g/8RLuYwTBMm+FvUTYWNkj/Oxe1wBQzEyhDLFza02G1JFGZoUcyYE9+/Ls6RxWHadsnt+VKg40zhWyB7ZJ0XikmNSIWekSuqEkTvyQJ7Is3VvPVov1utX65w1ndklv2C9fQLmHJ7K</latexit><latexit sha1_base64="Fl+pkfbVFjNDeYZf0q4mLwD/CU0=">AAACEnicbVBNS8NAEN34bf2qevQSLEJ7KYkIeix48VixX9CmYbOdtoubTdydiCXmN3jxr3jxoIhXT978N25rBbU+GHi8N8PMvCAWXKPjfFhz8wuLS8srq7m19Y3Nrfz2TkNHiWJQZ5GIVCugGgSXUEeOAlqxAhoGAprB5enYb16D0jySNRzF4IV0IHmfM4pG8vOlareDcIMqTDvI5SitXVSzrPitabjKfNl1b29Kfr7glJ0J7FniTkmBTFH18++dXsSSECQyQbVuu06MXkoVciYgy3USDTFll3QAbUMlDUF76eSlzD4wSs/uR8qURHui/pxIaaj1KAxMZ0hxqP96Y/E/r51g/8RLuYwTBMm+FvUTYWNkj/Oxe1wBQzEyhDLFza02G1JFGZoUcyYE9+/Ls6RxWHadsnt+VKg40zhWyB7ZJ0XikmNSIWekSuqEkTvyQJ7Is3VvPVov1utX65w1ndklv2C9fQLmHJ7K</latexit>

PTSP(seq2n|x)
<latexit sha1_base64="6lzh3hJr8Ea0Tx0XIgE123aDEWQ=">AAACEnicbVDJSgNBEO1xN25Rj14Gg5BcwowIegx48RgxG2QZejoVbezpGbtrxGGcb/Dir3jxoIhXT978GzuLoIkPCh7vVVFVz48E1+g4X9bc/MLi0vLKam5tfWNzK7+909BhrBjUWShC1fKpBsEl1JGjgFakgAa+gKZ/fTr0m7egNA9lDZMIugG9lHzAGUUjeflStddBuEMVpB3kMklrF9UsK/5oGm4yT/YO7+9KXr7glJ0R7FniTkiBTFD18p+dfsjiACQyQbVuu06E3ZQq5ExAluvEGiLKrukltA2VNADdTUcvZfaBUfr2IFSmJNoj9fdESgOtk8A3nQHFKz3tDcX/vHaMg5NuymUUI0g2XjSIhY2hPczH7nMFDEViCGWKm1ttdkUVZWhSzJkQ3OmXZ0njsOw6Zff8qFBxJnGskD2yT4rEJcekQs5IldQJIw/kibyQV+vRerberPdx65w1mdklf2B9fAPno57L</latexit><latexit sha1_base64="6lzh3hJr8Ea0Tx0XIgE123aDEWQ=">AAACEnicbVDJSgNBEO1xN25Rj14Gg5BcwowIegx48RgxG2QZejoVbezpGbtrxGGcb/Dir3jxoIhXT978GzuLoIkPCh7vVVFVz48E1+g4X9bc/MLi0vLKam5tfWNzK7+909BhrBjUWShC1fKpBsEl1JGjgFakgAa+gKZ/fTr0m7egNA9lDZMIugG9lHzAGUUjeflStddBuEMVpB3kMklrF9UsK/5oGm4yT/YO7+9KXr7glJ0R7FniTkiBTFD18p+dfsjiACQyQbVuu06E3ZQq5ExAluvEGiLKrukltA2VNADdTUcvZfaBUfr2IFSmJNoj9fdESgOtk8A3nQHFKz3tDcX/vHaMg5NuymUUI0g2XjSIhY2hPczH7nMFDEViCGWKm1ttdkUVZWhSzJkQ3OmXZ0njsOw6Zff8qFBxJnGskD2yT4rEJcekQs5IldQJIw/kibyQV+vRerberPdx65w1mdklf2B9fAPno57L</latexit><latexit sha1_base64="6lzh3hJr8Ea0Tx0XIgE123aDEWQ=">AAACEnicbVDJSgNBEO1xN25Rj14Gg5BcwowIegx48RgxG2QZejoVbezpGbtrxGGcb/Dir3jxoIhXT978GzuLoIkPCh7vVVFVz48E1+g4X9bc/MLi0vLKam5tfWNzK7+909BhrBjUWShC1fKpBsEl1JGjgFakgAa+gKZ/fTr0m7egNA9lDZMIugG9lHzAGUUjeflStddBuEMVpB3kMklrF9UsK/5oGm4yT/YO7+9KXr7glJ0R7FniTkiBTFD18p+dfsjiACQyQbVuu06E3ZQq5ExAluvEGiLKrukltA2VNADdTUcvZfaBUfr2IFSmJNoj9fdESgOtk8A3nQHFKz3tDcX/vHaMg5NuymUUI0g2XjSIhY2hPczH7nMFDEViCGWKm1ttdkUVZWhSzJkQ3OmXZ0njsOw6Zff8qFBxJnGskD2yT4rEJcekQs5IldQJIw/kibyQV+vRerberPdx65w1mdklf2B9fAPno57L</latexit><latexit sha1_base64="6lzh3hJr8Ea0Tx0XIgE123aDEWQ=">AAACEnicbVDJSgNBEO1xN25Rj14Gg5BcwowIegx48RgxG2QZejoVbezpGbtrxGGcb/Dir3jxoIhXT978GzuLoIkPCh7vVVFVz48E1+g4X9bc/MLi0vLKam5tfWNzK7+909BhrBjUWShC1fKpBsEl1JGjgFakgAa+gKZ/fTr0m7egNA9lDZMIugG9lHzAGUUjeflStddBuEMVpB3kMklrF9UsK/5oGm4yT/YO7+9KXr7glJ0R7FniTkiBTFD18p+dfsjiACQyQbVuu06E3ZQq5ExAluvEGiLKrukltA2VNADdTUcvZfaBUfr2IFSmJNoj9fdESgOtk8A3nQHFKz3tDcX/vHaMg5NuymUUI0g2XjSIhY2hPczH7nMFDEViCGWKm1ttdkUVZWhSzJkQ3OmXZ0njsOw6Zff8qFBxJnGskD2yT4rEJcekQs5IldQJIw/kibyQV+vRerberPdx65w1mdklf2B9fAPno57L</latexit>

i1
<latexit sha1_base64="fqHK9yUSJnIYovLc5FzBoy/avQo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHisaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt2kO2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T7kd0pEQoGEUrPYiBN6jW3Lqbg6wSryA1KNAcVL/6w5ilEVfIJDWm57kJ+hnVKJjks0o/NTyhbEJHvGepohE3fpafOiNnVhmSMNa2FJJc/T2R0ciYaRTYzoji2Cx7c/E/r5dieONnQiUpcsUWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsSF4yy+vkvZl3XPr3v1VrXFRxFGGEziFc/DgGhpwB01oAYMRPMMrvDnSeXHenY9Fa8kpZo7hD5zPH+4pjXs=</latexit><latexit sha1_base64="fqHK9yUSJnIYovLc5FzBoy/avQo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHisaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt2kO2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T7kd0pEQoGEUrPYiBN6jW3Lqbg6wSryA1KNAcVL/6w5ilEVfIJDWm57kJ+hnVKJjks0o/NTyhbEJHvGepohE3fpafOiNnVhmSMNa2FJJc/T2R0ciYaRTYzoji2Cx7c/E/r5dieONnQiUpcsUWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsSF4yy+vkvZl3XPr3v1VrXFRxFGGEziFc/DgGhpwB01oAYMRPMMrvDnSeXHenY9Fa8kpZo7hD5zPH+4pjXs=</latexit><latexit sha1_base64="fqHK9yUSJnIYovLc5FzBoy/avQo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHisaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt2kO2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T7kd0pEQoGEUrPYiBN6jW3Lqbg6wSryA1KNAcVL/6w5ilEVfIJDWm57kJ+hnVKJjks0o/NTyhbEJHvGepohE3fpafOiNnVhmSMNa2FJJc/T2R0ciYaRTYzoji2Cx7c/E/r5dieONnQiUpcsUWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsSF4yy+vkvZl3XPr3v1VrXFRxFGGEziFc/DgGhpwB01oAYMRPMMrvDnSeXHenY9Fa8kpZo7hD5zPH+4pjXs=</latexit><latexit sha1_base64="fqHK9yUSJnIYovLc5FzBoy/avQo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHisaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt2kO2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T7kd0pEQoGEUrPYiBN6jW3Lqbg6wSryA1KNAcVL/6w5ilEVfIJDWm57kJ+hnVKJjks0o/NTyhbEJHvGepohE3fpafOiNnVhmSMNa2FJJc/T2R0ciYaRTYzoji2Cx7c/E/r5dieONnQiUpcsUWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsSF4yy+vkvZl3XPr3v1VrXFRxFGGEziFc/DgGhpwB01oAYMRPMMrvDnSeXHenY9Fa8kpZo7hD5zPH+4pjXs=</latexit>

i2
<latexit sha1_base64="qZonI3113BA1UQOocOcVEaEDHwY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBg5SkFPRY8OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxIpDLrut1PY2Nza3inulvb2Dw6PyscnbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Hbud564NiJWjzhNuB/RkRKhYBSt9CAGtUG54lbdBcg68XJSgRzNQfmrP4xZGnGFTFJjep6boJ9RjYJJPiv1U8MTyiZ0xHuWKhpx42eLU2fkwipDEsbalkKyUH9PZDQyZhoFtjOiODar3lz8z+ulGN74mVBJilyx5aIwlQRjMv+bDIXmDOXUEsq0sLcSNqaaMrTplGwI3urL66Rdq3pu1buvVxpXeRxFOINzuAQPrqEBd9CEFjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AHvrY18</latexit><latexit sha1_base64="qZonI3113BA1UQOocOcVEaEDHwY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBg5SkFPRY8OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxIpDLrut1PY2Nza3inulvb2Dw6PyscnbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Hbud564NiJWjzhNuB/RkRKhYBSt9CAGtUG54lbdBcg68XJSgRzNQfmrP4xZGnGFTFJjep6boJ9RjYJJPiv1U8MTyiZ0xHuWKhpx42eLU2fkwipDEsbalkKyUH9PZDQyZhoFtjOiODar3lz8z+ulGN74mVBJilyx5aIwlQRjMv+bDIXmDOXUEsq0sLcSNqaaMrTplGwI3urL66Rdq3pu1buvVxpXeRxFOINzuAQPrqEBd9CEFjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AHvrY18</latexit><latexit sha1_base64="qZonI3113BA1UQOocOcVEaEDHwY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBg5SkFPRY8OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxIpDLrut1PY2Nza3inulvb2Dw6PyscnbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Hbud564NiJWjzhNuB/RkRKhYBSt9CAGtUG54lbdBcg68XJSgRzNQfmrP4xZGnGFTFJjep6boJ9RjYJJPiv1U8MTyiZ0xHuWKhpx42eLU2fkwipDEsbalkKyUH9PZDQyZhoFtjOiODar3lz8z+ulGN74mVBJilyx5aIwlQRjMv+bDIXmDOXUEsq0sLcSNqaaMrTplGwI3urL66Rdq3pu1buvVxpXeRxFOINzuAQPrqEBd9CEFjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AHvrY18</latexit><latexit sha1_base64="qZonI3113BA1UQOocOcVEaEDHwY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBg5SkFPRY8OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxIpDLrut1PY2Nza3inulvb2Dw6PyscnbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Hbud564NiJWjzhNuB/RkRKhYBSt9CAGtUG54lbdBcg68XJSgRzNQfmrP4xZGnGFTFJjep6boJ9RjYJJPiv1U8MTyiZ0xHuWKhpx42eLU2fkwipDEsbalkKyUH9PZDQyZhoFtjOiODar3lz8z+ulGN74mVBJilyx5aIwlQRjMv+bDIXmDOXUEsq0sLcSNqaaMrTplGwI3urL66Rdq3pu1buvVxpXeRxFOINzuAQPrqEBd9CEFjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AHvrY18</latexit>

in
<latexit sha1_base64="kp450o+ZKYULpcXSxKS6tyrZHa8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHisaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt2kO2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T7kd0pEQoGEUrPYiBGlRrbt3NQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/YxqFEzyWaWfGp5QNqEj3rNU0YgbP8tPnZEzqwxJGGtbCkmu/p7IaGTMNApsZ0RxbJa9ufif10sxvPEzoZIUuWKLRWEqCcZk/jcZCs0ZyqkllGlhbyVsTDVlaNOp2BC85ZdXSfuy7rl17/6q1rgo4ijDCZzCOXhwDQ24gya0gMEInuEV3hzpvDjvzseiteQUM8fwB87nD0qsjbg=</latexit><latexit sha1_base64="kp450o+ZKYULpcXSxKS6tyrZHa8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHisaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt2kO2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T7kd0pEQoGEUrPYiBGlRrbt3NQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/YxqFEzyWaWfGp5QNqEj3rNU0YgbP8tPnZEzqwxJGGtbCkmu/p7IaGTMNApsZ0RxbJa9ufif10sxvPEzoZIUuWKLRWEqCcZk/jcZCs0ZyqkllGlhbyVsTDVlaNOp2BC85ZdXSfuy7rl17/6q1rgo4ijDCZzCOXhwDQ24gya0gMEInuEV3hzpvDjvzseiteQUM8fwB87nD0qsjbg=</latexit><latexit sha1_base64="kp450o+ZKYULpcXSxKS6tyrZHa8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHisaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt2kO2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T7kd0pEQoGEUrPYiBGlRrbt3NQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/YxqFEzyWaWfGp5QNqEj3rNU0YgbP8tPnZEzqwxJGGtbCkmu/p7IaGTMNApsZ0RxbJa9ufif10sxvPEzoZIUuWKLRWEqCcZk/jcZCs0ZyqkllGlhbyVsTDVlaNOp2BC85ZdXSfuy7rl17/6q1rgo4ijDCZzCOXhwDQ24gya0gMEInuEV3hzpvDjvzseiteQUM8fwB87nD0qsjbg=</latexit><latexit sha1_base64="kp450o+ZKYULpcXSxKS6tyrZHa8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHisaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt2kO2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T7kd0pEQoGEUrPYiBGlRrbt3NQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/YxqFEzyWaWfGp5QNqEj3rNU0YgbP8tPnZEzqwxJGGtbCkmu/p7IaGTMNApsZ0RxbJa9ufif10sxvPEzoZIUuWKLRWEqCcZk/jcZCs0ZyqkllGlhbyVsTDVlaNOp2BC85ZdXSfuy7rl17/6q1rgo4ijDCZzCOXhwDQ24gya0gMEInuEV3hzpvDjvzseiteQUM8fwB87nD0qsjbg=</latexit>

i1
<latexit sha1_base64="fqHK9yUSJnIYovLc5FzBoy/avQo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHisaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt2kO2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T7kd0pEQoGEUrPYiBN6jW3Lqbg6wSryA1KNAcVL/6w5ilEVfIJDWm57kJ+hnVKJjks0o/NTyhbEJHvGepohE3fpafOiNnVhmSMNa2FJJc/T2R0ciYaRTYzoji2Cx7c/E/r5dieONnQiUpcsUWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsSF4yy+vkvZl3XPr3v1VrXFRxFGGEziFc/DgGhpwB01oAYMRPMMrvDnSeXHenY9Fa8kpZo7hD5zPH+4pjXs=</latexit><latexit sha1_base64="fqHK9yUSJnIYovLc5FzBoy/avQo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHisaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt2kO2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T7kd0pEQoGEUrPYiBN6jW3Lqbg6wSryA1KNAcVL/6w5ilEVfIJDWm57kJ+hnVKJjks0o/NTyhbEJHvGepohE3fpafOiNnVhmSMNa2FJJc/T2R0ciYaRTYzoji2Cx7c/E/r5dieONnQiUpcsUWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsSF4yy+vkvZl3XPr3v1VrXFRxFGGEziFc/DgGhpwB01oAYMRPMMrvDnSeXHenY9Fa8kpZo7hD5zPH+4pjXs=</latexit><latexit sha1_base64="fqHK9yUSJnIYovLc5FzBoy/avQo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHisaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt2kO2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T7kd0pEQoGEUrPYiBN6jW3Lqbg6wSryA1KNAcVL/6w5ilEVfIJDWm57kJ+hnVKJjks0o/NTyhbEJHvGepohE3fpafOiNnVhmSMNa2FJJc/T2R0ciYaRTYzoji2Cx7c/E/r5dieONnQiUpcsUWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsSF4yy+vkvZl3XPr3v1VrXFRxFGGEziFc/DgGhpwB01oAYMRPMMrvDnSeXHenY9Fa8kpZo7hD5zPH+4pjXs=</latexit><latexit sha1_base64="fqHK9yUSJnIYovLc5FzBoy/avQo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHisaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt2kO2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T7kd0pEQoGEUrPYiBN6jW3Lqbg6wSryA1KNAcVL/6w5ilEVfIJDWm57kJ+hnVKJjks0o/NTyhbEJHvGepohE3fpafOiNnVhmSMNa2FJJc/T2R0ciYaRTYzoji2Cx7c/E/r5dieONnQiUpcsUWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsSF4yy+vkvZl3XPr3v1VrXFRxFGGEziFc/DgGhpwB01oAYMRPMMrvDnSeXHenY9Fa8kpZo7hD5zPH+4pjXs=</latexit>

i2
<latexit sha1_base64="qZonI3113BA1UQOocOcVEaEDHwY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBg5SkFPRY8OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxIpDLrut1PY2Nza3inulvb2Dw6PyscnbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Hbud564NiJWjzhNuB/RkRKhYBSt9CAGtUG54lbdBcg68XJSgRzNQfmrP4xZGnGFTFJjep6boJ9RjYJJPiv1U8MTyiZ0xHuWKhpx42eLU2fkwipDEsbalkKyUH9PZDQyZhoFtjOiODar3lz8z+ulGN74mVBJilyx5aIwlQRjMv+bDIXmDOXUEsq0sLcSNqaaMrTplGwI3urL66Rdq3pu1buvVxpXeRxFOINzuAQPrqEBd9CEFjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AHvrY18</latexit><latexit sha1_base64="qZonI3113BA1UQOocOcVEaEDHwY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBg5SkFPRY8OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxIpDLrut1PY2Nza3inulvb2Dw6PyscnbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Hbud564NiJWjzhNuB/RkRKhYBSt9CAGtUG54lbdBcg68XJSgRzNQfmrP4xZGnGFTFJjep6boJ9RjYJJPiv1U8MTyiZ0xHuWKhpx42eLU2fkwipDEsbalkKyUH9PZDQyZhoFtjOiODar3lz8z+ulGN74mVBJilyx5aIwlQRjMv+bDIXmDOXUEsq0sLcSNqaaMrTplGwI3urL66Rdq3pu1buvVxpXeRxFOINzuAQPrqEBd9CEFjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AHvrY18</latexit><latexit sha1_base64="qZonI3113BA1UQOocOcVEaEDHwY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBg5SkFPRY8OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxIpDLrut1PY2Nza3inulvb2Dw6PyscnbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Hbud564NiJWjzhNuB/RkRKhYBSt9CAGtUG54lbdBcg68XJSgRzNQfmrP4xZGnGFTFJjep6boJ9RjYJJPiv1U8MTyiZ0xHuWKhpx42eLU2fkwipDEsbalkKyUH9PZDQyZhoFtjOiODar3lz8z+ulGN74mVBJilyx5aIwlQRjMv+bDIXmDOXUEsq0sLcSNqaaMrTplGwI3urL66Rdq3pu1buvVxpXeRxFOINzuAQPrqEBd9CEFjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AHvrY18</latexit><latexit sha1_base64="qZonI3113BA1UQOocOcVEaEDHwY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBg5SkFPRY8OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxIpDLrut1PY2Nza3inulvb2Dw6PyscnbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Hbud564NiJWjzhNuB/RkRKhYBSt9CAGtUG54lbdBcg68XJSgRzNQfmrP4xZGnGFTFJjep6boJ9RjYJJPiv1U8MTyiZ0xHuWKhpx42eLU2fkwipDEsbalkKyUH9PZDQyZhoFtjOiODar3lz8z+ulGN74mVBJilyx5aIwlQRjMv+bDIXmDOXUEsq0sLcSNqaaMrTplGwI3urL66Rdq3pu1buvVxpXeRxFOINzuAQPrqEBd9CEFjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AHvrY18</latexit>

in
<latexit sha1_base64="kp450o+ZKYULpcXSxKS6tyrZHa8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHisaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt2kO2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T7kd0pEQoGEUrPYiBGlRrbt3NQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/YxqFEzyWaWfGp5QNqEj3rNU0YgbP8tPnZEzqwxJGGtbCkmu/p7IaGTMNApsZ0RxbJa9ufif10sxvPEzoZIUuWKLRWEqCcZk/jcZCs0ZyqkllGlhbyVsTDVlaNOp2BC85ZdXSfuy7rl17/6q1rgo4ijDCZzCOXhwDQ24gya0gMEInuEV3hzpvDjvzseiteQUM8fwB87nD0qsjbg=</latexit><latexit sha1_base64="kp450o+ZKYULpcXSxKS6tyrZHa8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHisaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt2kO2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T7kd0pEQoGEUrPYiBGlRrbt3NQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/YxqFEzyWaWfGp5QNqEj3rNU0YgbP8tPnZEzqwxJGGtbCkmu/p7IaGTMNApsZ0RxbJa9ufif10sxvPEzoZIUuWKLRWEqCcZk/jcZCs0ZyqkllGlhbyVsTDVlaNOp2BC85ZdXSfuy7rl17/6q1rgo4ijDCZzCOXhwDQ24gya0gMEInuEV3hzpvDjvzseiteQUM8fwB87nD0qsjbg=</latexit><latexit sha1_base64="kp450o+ZKYULpcXSxKS6tyrZHa8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHisaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt2kO2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T7kd0pEQoGEUrPYiBGlRrbt3NQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/YxqFEzyWaWfGp5QNqEj3rNU0YgbP8tPnZEzqwxJGGtbCkmu/p7IaGTMNApsZ0RxbJa9ufif10sxvPEzoZIUuWKLRWEqCcZk/jcZCs0ZyqkllGlhbyVsTDVlaNOp2BC85ZdXSfuy7rl17/6q1rgo4ijDCZzCOXhwDQ24gya0gMEInuEV3hzpvDjvzseiteQUM8fwB87nD0qsjbg=</latexit><latexit sha1_base64="kp450o+ZKYULpcXSxKS6tyrZHa8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHisaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt2kO2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T7kd0pEQoGEUrPYiBGlRrbt3NQVaJV5AaFGgOql/9YczSiCtkkhrT89wE/YxqFEzyWaWfGp5QNqEj3rNU0YgbP8tPnZEzqwxJGGtbCkmu/p7IaGTMNApsZ0RxbJa9ufif10sxvPEzoZIUuWKLRWEqCcZk/jcZCs0ZyqkllGlhbyVsTDVlaNOp2BC85ZdXSfuy7rl17/6q1rgo4ijDCZzCOXhwDQ24gya0gMEInuEV3hzpvDjvzseiteQUM8fwB87nD0qsjbg=</latexit>

<
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PTSP(i1, ..., in|x) = P (i1|x) . P (i2|i1, x) . P (i3|i2, i1, x)...

P (in|in�1, in�2, ..., x)
<latexit sha1_base64="SGofXTyIkHvLQO3J2ewUjkOT1qQ="></latexit><latexit sha1_base64="SGofXTyIkHvLQO3J2ewUjkOT1qQ="></latexit><latexit sha1_base64="SGofXTyIkHvLQO3J2ewUjkOT1qQ="></latexit><latexit sha1_base64="SGofXTyIkHvLQO3J2ewUjkOT1qQ="></latexit>

Tour Decoding

Xavier Bresson 36

For auto-regressive decoding, i.e. selecting a city one at a time, PTSP can be factorized with the 
chain rule :

The decoding problem aims at finding the sequence i1, i2, …, in that maximizes the objective :

Probability of 
selecting city i1 

given x

Probability of 
selecting city i2 

given i1,x

Probability of 
selecting city i3

given i2,i1,x

Probability of 
selecting city in

given in-1,in-2,…,x

max
i1,...,in

⇧n
t=1 P (it|it�1, it�2, ...i1, x)
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Conditional probability 
approximated by a neural network
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Exact search : Exhaustive search is intractable with O(n!).

Greedy search : At each time step, select the next city with 
the highest probability :

Complexity is O(n).

O(n-1)

O(n)

n-depth

…

i1
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[3] Kaempfer, Wolf, Learning the Multiple Traveling Salesmen Problem with Permutation Invariant Pooling Network, 2018
[4] Kool, Van Hoof, Welling, Attention, learn to solve routing problems!, 2018
[5] Joshi, Laurent, Bresson, An Efficient Graph Convolutional Network Technique for the Travelling Salesman Problem, 2019
[6] Wu, Song, Cao, Zhang, Lim, Learning Improvement Heuristics for Solving Routing Problems, 2020
[7] Xing, Tu, A Graph Neural Network Assisted Monte Carlo Tree Search Approach to Traveling Salesman Problem, 2020
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Sampling techniques such as beam search or Monte Carlo Tree Search (MTCS) are known to 
improve results in NLP[1] and TSP[2-7]. 
Complexity is O(Bn).

it = argmax
i

P (i|it�1, it�2, ...i1, x)
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Beam search is a breadth-first search (BFS) technique where the 
breath has a limited size B.
Beam search decoding problem :

For B=1, the solution is given by greedy decoding.
For B>1, the solution at t is determined by considering all possible 
extensions of B beams, and only keeping the Top-B probabilities :

Or equivalently (for better numerical stabilities) :

[1] Lowerre, The Harpy Speech Recognition System, 1976

BFS explores the search space by 
expanding to all children nodes first.

t=1

t=2

Beam Search explores the search space 
by expanding to a limited set of 

children nodes selected by a criteria.
Beam size is B=2.

t=1

t=2

B sequences/ 
beams

Two beams are different.

Score s(ik|ik-1,ik-2,…,i1,x)

max
{ib1,...,ibn}B

b=1

⇧B
b=1 P (ib1, ..., i

b
n|x) s.t. {ib1, ..., ibn} 6= {ib

0

1 , ..., i
b0

n }, 8b 6= b0
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{ib1, ..., ibt}Bb=1 = Top-B
n
⇧t

k=1P (ibk|ibk�1, i
b
k�2, ..., i

b
1, x)

oB.(n�t)

b=1
<latexit sha1_base64="aF8KumS8AFO8s3StF+Gp+eUyp3o="></latexit><latexit sha1_base64="aF8KumS8AFO8s3StF+Gp+eUyp3o="></latexit><latexit sha1_base64="aF8KumS8AFO8s3StF+Gp+eUyp3o="></latexit><latexit sha1_base64="aF8KumS8AFO8s3StF+Gp+eUyp3o="></latexit>

{ib1, ..., ibt}Bb=1 = Top-B
n tX

k=1

logP (ibk|ibk�1, i
b
k�2, ..., i

b
1, x)

oB.(n�t)

b=1
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…n

n-2

B(n-2)

n-2

n-2

B(n-1)

n-1

n-1

n-1it=2
2
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<latexit sha1_base64="sOmf6QC5w/zaCBLKE5MZE/hYxfU=">AAAB8nicbVBNS8NAEN3Urxq/qh69LBahp5IUQS9CwYvHCvYD0lg22227dLMbdidCCf0ZXjwo4tVf481/46bNQVsfDDzem2FmXpQIbsDzvp3SxubW9k55193bPzg8qhyfdIxKNWVtqoTSvYgYJrhkbeAgWC/RjMSRYN1oepv73SemDVfyAWYJC2MylnzEKQErBXzgP2Zw05i77qBS9ereAnid+AWpogKtQeWrP1Q0jZkEKogxge8lEGZEA6eCzd1+alhC6JSMWWCpJDEzYbY4eY4vrDLEI6VtScAL9fdERmJjZnFkO2MCE7Pq5eJ/XpDC6DrMuExSYJIuF41SgUHh/H885JpREDNLCNXc3orphGhCwaaUh+CvvrxOOo2679X9+8tqs1bEUUZn6BzVkI+uUBPdoRZqI4oUekav6M0B58V5dz6WrSWnmDlFf+B8/gCjepAU</latexit><latexit sha1_base64="sOmf6QC5w/zaCBLKE5MZE/hYxfU=">AAAB8nicbVBNS8NAEN3Urxq/qh69LBahp5IUQS9CwYvHCvYD0lg22227dLMbdidCCf0ZXjwo4tVf481/46bNQVsfDDzem2FmXpQIbsDzvp3SxubW9k55193bPzg8qhyfdIxKNWVtqoTSvYgYJrhkbeAgWC/RjMSRYN1oepv73SemDVfyAWYJC2MylnzEKQErBXzgP2Zw05i77qBS9ereAnid+AWpogKtQeWrP1Q0jZkEKogxge8lEGZEA6eCzd1+alhC6JSMWWCpJDEzYbY4eY4vrDLEI6VtScAL9fdERmJjZnFkO2MCE7Pq5eJ/XpDC6DrMuExSYJIuF41SgUHh/H885JpREDNLCNXc3orphGhCwaaUh+CvvrxOOo2679X9+8tqs1bEUUZn6BzVkI+uUBPdoRZqI4oUekav6M0B58V5dz6WrSWnmDlFf+B8/gCjepAU</latexit><latexit sha1_base64="sOmf6QC5w/zaCBLKE5MZE/hYxfU=">AAAB8nicbVBNS8NAEN3Urxq/qh69LBahp5IUQS9CwYvHCvYD0lg22227dLMbdidCCf0ZXjwo4tVf481/46bNQVsfDDzem2FmXpQIbsDzvp3SxubW9k55193bPzg8qhyfdIxKNWVtqoTSvYgYJrhkbeAgWC/RjMSRYN1oepv73SemDVfyAWYJC2MylnzEKQErBXzgP2Zw05i77qBS9ereAnid+AWpogKtQeWrP1Q0jZkEKogxge8lEGZEA6eCzd1+alhC6JSMWWCpJDEzYbY4eY4vrDLEI6VtScAL9fdERmJjZnFkO2MCE7Pq5eJ/XpDC6DrMuExSYJIuF41SgUHh/H885JpREDNLCNXc3orphGhCwaaUh+CvvrxOOo2679X9+8tqs1bEUUZn6BzVkI+uUBPdoRZqI4oUekav6M0B58V5dz6WrSWnmDlFf+B8/gCjepAU</latexit><latexit sha1_base64="sOmf6QC5w/zaCBLKE5MZE/hYxfU=">AAAB8nicbVBNS8NAEN3Urxq/qh69LBahp5IUQS9CwYvHCvYD0lg22227dLMbdidCCf0ZXjwo4tVf481/46bNQVsfDDzem2FmXpQIbsDzvp3SxubW9k55193bPzg8qhyfdIxKNWVtqoTSvYgYJrhkbeAgWC/RjMSRYN1oepv73SemDVfyAWYJC2MylnzEKQErBXzgP2Zw05i77qBS9ereAnid+AWpogKtQeWrP1Q0jZkEKogxge8lEGZEA6eCzd1+alhC6JSMWWCpJDEzYbY4eY4vrDLEI6VtScAL9fdERmJjZnFkO2MCE7Pq5eJ/XpDC6DrMuExSYJIuF41SgUHh/H885JpREDNLCNXc3orphGhCwaaUh+CvvrxOOo2679X9+8tqs1bEUUZn6BzVkI+uUBPdoRZqI4oUekav6M0B58V5dz6WrSWnmDlFf+B8/gCjepAU</latexit>

it=2
B

<latexit sha1_base64="asQq2tK6c1B6XFiosh9/PsYpOTI=">AAAB8nicbVBNS8NAEN34WeNX1aOXxSL0VJIi6EUoevFYwX5AG8tmu2mXbnbD7kQooT/DiwdFvPprvPlv3LQ5aOuDgcd7M8zMCxPBDXjet7O2vrG5tV3acXf39g8Oy0fHbaNSTVmLKqF0NySGCS5ZCzgI1k00I3EoWCec3OZ+54lpw5V8gGnCgpiMJI84JWClHh/cPGZwXZ+57qBc8WreHHiV+AWpoALNQfmrP1Q0jZkEKogxPd9LIMiIBk4Fm7n91LCE0AkZsZ6lksTMBNn85Bk+t8oQR0rbkoDn6u+JjMTGTOPQdsYExmbZy8X/vF4K0VWQcZmkwCRdLIpSgUHh/H885JpREFNLCNXc3orpmGhCwaaUh+Avv7xK2vWa79X8+4tKo1rEUUKn6AxVkY8uUQPdoSZqIYoUekav6M0B58V5dz4WrWtOMXOC/sD5/AG9xpAl</latexit><latexit sha1_base64="asQq2tK6c1B6XFiosh9/PsYpOTI=">AAAB8nicbVBNS8NAEN34WeNX1aOXxSL0VJIi6EUoevFYwX5AG8tmu2mXbnbD7kQooT/DiwdFvPprvPlv3LQ5aOuDgcd7M8zMCxPBDXjet7O2vrG5tV3acXf39g8Oy0fHbaNSTVmLKqF0NySGCS5ZCzgI1k00I3EoWCec3OZ+54lpw5V8gGnCgpiMJI84JWClHh/cPGZwXZ+57qBc8WreHHiV+AWpoALNQfmrP1Q0jZkEKogxPd9LIMiIBk4Fm7n91LCE0AkZsZ6lksTMBNn85Bk+t8oQR0rbkoDn6u+JjMTGTOPQdsYExmbZy8X/vF4K0VWQcZmkwCRdLIpSgUHh/H885JpREFNLCNXc3orpmGhCwaaUh+Avv7xK2vWa79X8+4tKo1rEUUKn6AxVkY8uUQPdoSZqIYoUekav6M0B58V5dz4WrWtOMXOC/sD5/AG9xpAl</latexit><latexit sha1_base64="asQq2tK6c1B6XFiosh9/PsYpOTI=">AAAB8nicbVBNS8NAEN34WeNX1aOXxSL0VJIi6EUoevFYwX5AG8tmu2mXbnbD7kQooT/DiwdFvPprvPlv3LQ5aOuDgcd7M8zMCxPBDXjet7O2vrG5tV3acXf39g8Oy0fHbaNSTVmLKqF0NySGCS5ZCzgI1k00I3EoWCec3OZ+54lpw5V8gGnCgpiMJI84JWClHh/cPGZwXZ+57qBc8WreHHiV+AWpoALNQfmrP1Q0jZkEKogxPd9LIMiIBk4Fm7n91LCE0AkZsZ6lksTMBNn85Bk+t8oQR0rbkoDn6u+JjMTGTOPQdsYExmbZy8X/vF4K0VWQcZmkwCRdLIpSgUHh/H885JpREFNLCNXc3orpmGhCwaaUh+Avv7xK2vWa79X8+4tKo1rEUUKn6AxVkY8uUQPdoSZqIYoUekav6M0B58V5dz4WrWtOMXOC/sD5/AG9xpAl</latexit><latexit sha1_base64="asQq2tK6c1B6XFiosh9/PsYpOTI=">AAAB8nicbVBNS8NAEN34WeNX1aOXxSL0VJIi6EUoevFYwX5AG8tmu2mXbnbD7kQooT/DiwdFvPprvPlv3LQ5aOuDgcd7M8zMCxPBDXjet7O2vrG5tV3acXf39g8Oy0fHbaNSTVmLKqF0NySGCS5ZCzgI1k00I3EoWCec3OZ+54lpw5V8gGnCgpiMJI84JWClHh/cPGZwXZ+57qBc8WreHHiV+AWpoALNQfmrP1Q0jZkEKogxPd9LIMiIBk4Fm7n91LCE0AkZsZ6lksTMBNn85Bk+t8oQR0rbkoDn6u+JjMTGTOPQdsYExmbZy8X/vF4K0VWQcZmkwCRdLIpSgUHh/H885JpREFNLCNXc3orpmGhCwaaUh+Avv7xK2vWa79X8+4tKo1rEUUKn6AxVkY8uUQPdoSZqIYoUekav6M0B58V5dz4WrWtOMXOC/sD5/AG9xpAl</latexit>

it=3
B

<latexit sha1_base64="cvfz/ed9l36k0j6l88GzRvwcX54=">AAAB8nicbVBNS8NAEN34WeNX1aOXxSL0VBIV9CIUvXisYD+gjWWz3bRLN7thdyKU0J/hxYMiXv013vw3btoctPXBwOO9GWbmhYngBjzv21lZXVvf2Cxtuds7u3v75YPDllGppqxJlVC6ExLDBJesCRwE6ySakTgUrB2Ob3O//cS04Uo+wCRhQUyGkkecErBSl/dvHjO4Pp+6br9c8WreDHiZ+AWpoAKNfvmrN1A0jZkEKogxXd9LIMiIBk4Fm7q91LCE0DEZsq6lksTMBNns5Ck+tcoAR0rbkoBn6u+JjMTGTOLQdsYERmbRy8X/vG4K0VWQcZmkwCSdL4pSgUHh/H884JpREBNLCNXc3orpiGhCwaaUh+AvvrxMWmc136v59xeVerWIo4SO0QmqIh9dojq6Qw3URBQp9Ixe0ZsDzovz7nzMW1ecYuYI/YHz+QO/TZAm</latexit><latexit sha1_base64="cvfz/ed9l36k0j6l88GzRvwcX54=">AAAB8nicbVBNS8NAEN34WeNX1aOXxSL0VBIV9CIUvXisYD+gjWWz3bRLN7thdyKU0J/hxYMiXv013vw3btoctPXBwOO9GWbmhYngBjzv21lZXVvf2Cxtuds7u3v75YPDllGppqxJlVC6ExLDBJesCRwE6ySakTgUrB2Ob3O//cS04Uo+wCRhQUyGkkecErBSl/dvHjO4Pp+6br9c8WreDHiZ+AWpoAKNfvmrN1A0jZkEKogxXd9LIMiIBk4Fm7q91LCE0DEZsq6lksTMBNns5Ck+tcoAR0rbkoBn6u+JjMTGTOLQdsYERmbRy8X/vG4K0VWQcZmkwCSdL4pSgUHh/H884JpREBNLCNXc3orpiGhCwaaUh+AvvrxMWmc136v59xeVerWIo4SO0QmqIh9dojq6Qw3URBQp9Ixe0ZsDzovz7nzMW1ecYuYI/YHz+QO/TZAm</latexit><latexit sha1_base64="cvfz/ed9l36k0j6l88GzRvwcX54=">AAAB8nicbVBNS8NAEN34WeNX1aOXxSL0VBIV9CIUvXisYD+gjWWz3bRLN7thdyKU0J/hxYMiXv013vw3btoctPXBwOO9GWbmhYngBjzv21lZXVvf2Cxtuds7u3v75YPDllGppqxJlVC6ExLDBJesCRwE6ySakTgUrB2Ob3O//cS04Uo+wCRhQUyGkkecErBSl/dvHjO4Pp+6br9c8WreDHiZ+AWpoAKNfvmrN1A0jZkEKogxXd9LIMiIBk4Fm7q91LCE0DEZsq6lksTMBNns5Ck+tcoAR0rbkoBn6u+JjMTGTOLQdsYERmbRy8X/vG4K0VWQcZmkwCSdL4pSgUHh/H884JpREBNLCNXc3orpiGhCwaaUh+AvvrxMWmc136v59xeVerWIo4SO0QmqIh9dojq6Qw3URBQp9Ixe0ZsDzovz7nzMW1ecYuYI/YHz+QO/TZAm</latexit><latexit sha1_base64="cvfz/ed9l36k0j6l88GzRvwcX54=">AAAB8nicbVBNS8NAEN34WeNX1aOXxSL0VBIV9CIUvXisYD+gjWWz3bRLN7thdyKU0J/hxYMiXv013vw3btoctPXBwOO9GWbmhYngBjzv21lZXVvf2Cxtuds7u3v75YPDllGppqxJlVC6ExLDBJesCRwE6ySakTgUrB2Ob3O//cS04Uo+wCRhQUyGkkecErBSl/dvHjO4Pp+6br9c8WreDHiZ+AWpoAKNfvmrN1A0jZkEKogxXd9LIMiIBk4Fm7q91LCE0DEZsq6lksTMBNns5Ck+tcoAR0rbkoBn6u+JjMTGTOLQdsYERmbRy8X/vG4K0VWQcZmkwCSdL4pSgUHh/H884JpREBNLCNXc3orpiGhCwaaUh+AvvrxMWmc136v59xeVerWIo4SO0QmqIh9dojq6Qw3URBQp9Ixe0ZsDzovz7nzMW1ecYuYI/YHz+QO/TZAm</latexit>

it=3
1

<latexit sha1_base64="08df+PK6PKlSgzOujY3R8sTnG4s=">AAAB8nicbVBNS8NAEN3Urxq/qh69LBahp5KooBeh4MVjBfsBaSyb7aZdutkNuxOhhP4MLx4U8eqv8ea/cdvmoK0PBh7vzTAzL0oFN+B5305pbX1jc6u87e7s7u0fVA6P2kZlmrIWVULpbkQME1yyFnAQrJtqRpJIsE40vp35nSemDVfyASYpCxMylDzmlICVAt73H3O4uZi6br9S9ereHHiV+AWpogLNfuWrN1A0S5gEKogxge+lEOZEA6eCTd1eZlhK6JgMWWCpJAkzYT4/eYrPrDLAsdK2JOC5+nsiJ4kxkySynQmBkVn2ZuJ/XpBBfB3mXKYZMEkXi+JMYFB49j8ecM0oiIklhGpub8V0RDShYFOaheAvv7xK2ud136v795fVRq2Io4xO0CmqIR9doQa6Q03UQhQp9Ixe0ZsDzovz7nwsWktOMXOM/sD5/AGlAZAV</latexit><latexit sha1_base64="08df+PK6PKlSgzOujY3R8sTnG4s=">AAAB8nicbVBNS8NAEN3Urxq/qh69LBahp5KooBeh4MVjBfsBaSyb7aZdutkNuxOhhP4MLx4U8eqv8ea/cdvmoK0PBh7vzTAzL0oFN+B5305pbX1jc6u87e7s7u0fVA6P2kZlmrIWVULpbkQME1yyFnAQrJtqRpJIsE40vp35nSemDVfyASYpCxMylDzmlICVAt73H3O4uZi6br9S9ereHHiV+AWpogLNfuWrN1A0S5gEKogxge+lEOZEA6eCTd1eZlhK6JgMWWCpJAkzYT4/eYrPrDLAsdK2JOC5+nsiJ4kxkySynQmBkVn2ZuJ/XpBBfB3mXKYZMEkXi+JMYFB49j8ecM0oiIklhGpub8V0RDShYFOaheAvv7xK2ud136v795fVRq2Io4xO0CmqIR9doQa6Q03UQhQp9Ixe0ZsDzovz7nwsWktOMXOM/sD5/AGlAZAV</latexit><latexit sha1_base64="08df+PK6PKlSgzOujY3R8sTnG4s=">AAAB8nicbVBNS8NAEN3Urxq/qh69LBahp5KooBeh4MVjBfsBaSyb7aZdutkNuxOhhP4MLx4U8eqv8ea/cdvmoK0PBh7vzTAzL0oFN+B5305pbX1jc6u87e7s7u0fVA6P2kZlmrIWVULpbkQME1yyFnAQrJtqRpJIsE40vp35nSemDVfyASYpCxMylDzmlICVAt73H3O4uZi6br9S9ereHHiV+AWpogLNfuWrN1A0S5gEKogxge+lEOZEA6eCTd1eZlhK6JgMWWCpJAkzYT4/eYrPrDLAsdK2JOC5+nsiJ4kxkySynQmBkVn2ZuJ/XpBBfB3mXKYZMEkXi+JMYFB49j8ecM0oiIklhGpub8V0RDShYFOaheAvv7xK2ud136v795fVRq2Io4xO0CmqIR9doQa6Q03UQhQp9Ixe0ZsDzovz7nwsWktOMXOM/sD5/AGlAZAV</latexit><latexit sha1_base64="08df+PK6PKlSgzOujY3R8sTnG4s=">AAAB8nicbVBNS8NAEN3Urxq/qh69LBahp5KooBeh4MVjBfsBaSyb7aZdutkNuxOhhP4MLx4U8eqv8ea/cdvmoK0PBh7vzTAzL0oFN+B5305pbX1jc6u87e7s7u0fVA6P2kZlmrIWVULpbkQME1yyFnAQrJtqRpJIsE40vp35nSemDVfyASYpCxMylDzmlICVAt73H3O4uZi6br9S9ereHHiV+AWpogLNfuWrN1A0S5gEKogxge+lEOZEA6eCTd1eZlhK6JgMWWCpJAkzYT4/eYrPrDLAsdK2JOC5+nsiJ4kxkySynQmBkVn2ZuJ/XpBBfB3mXKYZMEkXi+JMYFB49j8ecM0oiIklhGpub8V0RDShYFOaheAvv7xK2ud136v795fVRq2Io4xO0CmqIR9doQa6Q03UQhQp9Ixe0ZsDzovz7nwsWktOMXOM/sD5/AGlAZAV</latexit>

it=3
2

<latexit sha1_base64="jxIBc5O8lX22vw+iVhiKF18D5ZY=">AAAB8nicbVBNS8NAEN34WeNX1aOXxSL0VJIq6EUoePFYwX5AG8tmu2mXbnbD7kQooT/DiwdFvPprvPlv3LQ5aOuDgcd7M8zMCxPBDXjet7O2vrG5tV3acXf39g8Oy0fHbaNSTVmLKqF0NySGCS5ZCzgI1k00I3EoWCec3OZ+54lpw5V8gGnCgpiMJI84JWClHh/UHzO4uZi57qBc8WreHHiV+AWpoALNQfmrP1Q0jZkEKogxPd9LIMiIBk4Fm7n91LCE0AkZsZ6lksTMBNn85Bk+t8oQR0rbkoDn6u+JjMTGTOPQdsYExmbZy8X/vF4K0XWQcZmkwCRdLIpSgUHh/H885JpREFNLCNXc3orpmGhCwaaUh+Avv7xK2vWa79X8+8tKo1rEUUKn6AxVkY+uUAPdoSZqIYoUekav6M0B58V5dz4WrWtOMXOC/sD5/AGmjZAW</latexit><latexit sha1_base64="jxIBc5O8lX22vw+iVhiKF18D5ZY=">AAAB8nicbVBNS8NAEN34WeNX1aOXxSL0VJIq6EUoePFYwX5AG8tmu2mXbnbD7kQooT/DiwdFvPprvPlv3LQ5aOuDgcd7M8zMCxPBDXjet7O2vrG5tV3acXf39g8Oy0fHbaNSTVmLKqF0NySGCS5ZCzgI1k00I3EoWCec3OZ+54lpw5V8gGnCgpiMJI84JWClHh/UHzO4uZi57qBc8WreHHiV+AWpoALNQfmrP1Q0jZkEKogxPd9LIMiIBk4Fm7n91LCE0AkZsZ6lksTMBNn85Bk+t8oQR0rbkoDn6u+JjMTGTOPQdsYExmbZy8X/vF4K0XWQcZmkwCRdLIpSgUHh/H885JpREFNLCNXc3orpmGhCwaaUh+Avv7xK2vWa79X8+8tKo1rEUUKn6AxVkY+uUAPdoSZqIYoUekav6M0B58V5dz4WrWtOMXOC/sD5/AGmjZAW</latexit><latexit sha1_base64="jxIBc5O8lX22vw+iVhiKF18D5ZY=">AAAB8nicbVBNS8NAEN34WeNX1aOXxSL0VJIq6EUoePFYwX5AG8tmu2mXbnbD7kQooT/DiwdFvPprvPlv3LQ5aOuDgcd7M8zMCxPBDXjet7O2vrG5tV3acXf39g8Oy0fHbaNSTVmLKqF0NySGCS5ZCzgI1k00I3EoWCec3OZ+54lpw5V8gGnCgpiMJI84JWClHh/UHzO4uZi57qBc8WreHHiV+AWpoALNQfmrP1Q0jZkEKogxPd9LIMiIBk4Fm7n91LCE0AkZsZ6lksTMBNn85Bk+t8oQR0rbkoDn6u+JjMTGTOPQdsYExmbZy8X/vF4K0XWQcZmkwCRdLIpSgUHh/H885JpREFNLCNXc3orpmGhCwaaUh+Avv7xK2vWa79X8+8tKo1rEUUKn6AxVkY+uUAPdoSZqIYoUekav6M0B58V5dz4WrWtOMXOC/sD5/AGmjZAW</latexit><latexit sha1_base64="jxIBc5O8lX22vw+iVhiKF18D5ZY=">AAAB8nicbVBNS8NAEN34WeNX1aOXxSL0VJIq6EUoePFYwX5AG8tmu2mXbnbD7kQooT/DiwdFvPprvPlv3LQ5aOuDgcd7M8zMCxPBDXjet7O2vrG5tV3acXf39g8Oy0fHbaNSTVmLKqF0NySGCS5ZCzgI1k00I3EoWCec3OZ+54lpw5V8gGnCgpiMJI84JWClHh/UHzO4uZi57qBc8WreHHiV+AWpoALNQfmrP1Q0jZkEKogxPd9LIMiIBk4Fm7n91LCE0AkZsZ6lksTMBNn85Bk+t8oQR0rbkoDn6u+JjMTGTOPQdsYExmbZy8X/vF4K0XWQcZmkwCRdLIpSgUHh/H885JpREFNLCNXc3orpmGhCwaaUh+Avv7xK2vWa79X8+8tKo1rEUUKn6AxVkY+uUAPdoSZqIYoUekav6M0B58V5dz4WrWtOMXOC/sD5/AGmjZAW</latexit>it=1
2

<latexit sha1_base64="S2ieJeqtG+jYxbLbMImSQCDEddY=">AAAB8nicbVBNS8NAEN3Urxq/qh69LBahp5IUQS9CwYvHCvYD0lg22227dLMbdidCCf0ZXjwo4tVf481/46bNQVsfDDzem2FmXpQIbsDzvp3SxubW9k55193bPzg8qhyfdIxKNWVtqoTSvYgYJrhkbeAgWC/RjMSRYN1oepv73SemDVfyAWYJC2MylnzEKQErBXzQeMzgxp+77qBS9ereAnid+AWpogKtQeWrP1Q0jZkEKogxge8lEGZEA6eCzd1+alhC6JSMWWCpJDEzYbY4eY4vrDLEI6VtScAL9fdERmJjZnFkO2MCE7Pq5eJ/XpDC6DrMuExSYJIuF41SgUHh/H885JpREDNLCNXc3orphGhCwaaUh+CvvrxOOo2679X9+8tqs1bEUUZn6BzVkI+uUBPdoRZqI4oUekav6M0B58V5dz6WrSWnmDlFf+B8/gCjf5AU</latexit><latexit sha1_base64="S2ieJeqtG+jYxbLbMImSQCDEddY=">AAAB8nicbVBNS8NAEN3Urxq/qh69LBahp5IUQS9CwYvHCvYD0lg22227dLMbdidCCf0ZXjwo4tVf481/46bNQVsfDDzem2FmXpQIbsDzvp3SxubW9k55193bPzg8qhyfdIxKNWVtqoTSvYgYJrhkbeAgWC/RjMSRYN1oepv73SemDVfyAWYJC2MylnzEKQErBXzQeMzgxp+77qBS9ereAnid+AWpogKtQeWrP1Q0jZkEKogxge8lEGZEA6eCzd1+alhC6JSMWWCpJDEzYbY4eY4vrDLEI6VtScAL9fdERmJjZnFkO2MCE7Pq5eJ/XpDC6DrMuExSYJIuF41SgUHh/H885JpREDNLCNXc3orphGhCwaaUh+CvvrxOOo2679X9+8tqs1bEUUZn6BzVkI+uUBPdoRZqI4oUekav6M0B58V5dz6WrSWnmDlFf+B8/gCjf5AU</latexit><latexit sha1_base64="S2ieJeqtG+jYxbLbMImSQCDEddY=">AAAB8nicbVBNS8NAEN3Urxq/qh69LBahp5IUQS9CwYvHCvYD0lg22227dLMbdidCCf0ZXjwo4tVf481/46bNQVsfDDzem2FmXpQIbsDzvp3SxubW9k55193bPzg8qhyfdIxKNWVtqoTSvYgYJrhkbeAgWC/RjMSRYN1oepv73SemDVfyAWYJC2MylnzEKQErBXzQeMzgxp+77qBS9ereAnid+AWpogKtQeWrP1Q0jZkEKogxge8lEGZEA6eCzd1+alhC6JSMWWCpJDEzYbY4eY4vrDLEI6VtScAL9fdERmJjZnFkO2MCE7Pq5eJ/XpDC6DrMuExSYJIuF41SgUHh/H885JpREDNLCNXc3orphGhCwaaUh+CvvrxOOo2679X9+8tqs1bEUUZn6BzVkI+uUBPdoRZqI4oUekav6M0B58V5dz6WrSWnmDlFf+B8/gCjf5AU</latexit><latexit sha1_base64="S2ieJeqtG+jYxbLbMImSQCDEddY=">AAAB8nicbVBNS8NAEN3Urxq/qh69LBahp5IUQS9CwYvHCvYD0lg22227dLMbdidCCf0ZXjwo4tVf481/46bNQVsfDDzem2FmXpQIbsDzvp3SxubW9k55193bPzg8qhyfdIxKNWVtqoTSvYgYJrhkbeAgWC/RjMSRYN1oepv73SemDVfyAWYJC2MylnzEKQErBXzQeMzgxp+77qBS9ereAnid+AWpogKtQeWrP1Q0jZkEKogxge8lEGZEA6eCzd1+alhC6JSMWWCpJDEzYbY4eY4vrDLEI6VtScAL9fdERmJjZnFkO2MCE7Pq5eJ/XpDC6DrMuExSYJIuF41SgUHh/H885JpREDNLCNXc3orphGhCwaaUh+CvvrxOOo2679X9+8tqs1bEUUZn6BzVkI+uUBPdoRZqI4oUekav6M0B58V5dz6WrSWnmDlFf+B8/gCjf5AU</latexit>

it=1
1

<latexit sha1_base64="FXA9zwtTkEQdC2hx5wvlnRvYsbw=">AAAB8nicbVBNS8NAEN34WeNX1aOXxSL0VLIi6EUoePFYwX5AGstmu2mXbjZhdyKU0J/hxYMiXv013vw3btoctPXBwOO9GWbmhakUBjzv21lb39jc2q7suLt7+weH1aPjjkkyzXibJTLRvZAaLoXibRAgeS/VnMah5N1wclv43SeujUjUA0xTHsR0pEQkGAUr+WJAHnO4ITPXHVRrXsObA68SUpIaKtEaVL/6w4RlMVfAJDXGJ14KQU41CCb5zO1nhqeUTeiI+5YqGnMT5POTZ/jcKkMcJdqWAjxXf0/kNDZmGoe2M6YwNsteIf7n+RlE10EuVJoBV2yxKMokhgQX/+Oh0JyBnFpCmRb2VszGVFMGNqUiBLL88irpXDSI1yD3l7VmvYyjgk7RGaojgq5QE92hFmojhhL0jF7RmwPOi/PufCxa15xy5gT9gfP5A6HzkBM=</latexit><latexit sha1_base64="FXA9zwtTkEQdC2hx5wvlnRvYsbw=">AAAB8nicbVBNS8NAEN34WeNX1aOXxSL0VLIi6EUoePFYwX5AGstmu2mXbjZhdyKU0J/hxYMiXv013vw3btoctPXBwOO9GWbmhakUBjzv21lb39jc2q7suLt7+weH1aPjjkkyzXibJTLRvZAaLoXibRAgeS/VnMah5N1wclv43SeujUjUA0xTHsR0pEQkGAUr+WJAHnO4ITPXHVRrXsObA68SUpIaKtEaVL/6w4RlMVfAJDXGJ14KQU41CCb5zO1nhqeUTeiI+5YqGnMT5POTZ/jcKkMcJdqWAjxXf0/kNDZmGoe2M6YwNsteIf7n+RlE10EuVJoBV2yxKMokhgQX/+Oh0JyBnFpCmRb2VszGVFMGNqUiBLL88irpXDSI1yD3l7VmvYyjgk7RGaojgq5QE92hFmojhhL0jF7RmwPOi/PufCxa15xy5gT9gfP5A6HzkBM=</latexit><latexit sha1_base64="FXA9zwtTkEQdC2hx5wvlnRvYsbw=">AAAB8nicbVBNS8NAEN34WeNX1aOXxSL0VLIi6EUoePFYwX5AGstmu2mXbjZhdyKU0J/hxYMiXv013vw3btoctPXBwOO9GWbmhakUBjzv21lb39jc2q7suLt7+weH1aPjjkkyzXibJTLRvZAaLoXibRAgeS/VnMah5N1wclv43SeujUjUA0xTHsR0pEQkGAUr+WJAHnO4ITPXHVRrXsObA68SUpIaKtEaVL/6w4RlMVfAJDXGJ14KQU41CCb5zO1nhqeUTeiI+5YqGnMT5POTZ/jcKkMcJdqWAjxXf0/kNDZmGoe2M6YwNsteIf7n+RlE10EuVJoBV2yxKMokhgQX/+Oh0JyBnFpCmRb2VszGVFMGNqUiBLL88irpXDSI1yD3l7VmvYyjgk7RGaojgq5QE92hFmojhhL0jF7RmwPOi/PufCxa15xy5gT9gfP5A6HzkBM=</latexit><latexit sha1_base64="FXA9zwtTkEQdC2hx5wvlnRvYsbw=">AAAB8nicbVBNS8NAEN34WeNX1aOXxSL0VLIi6EUoePFYwX5AGstmu2mXbjZhdyKU0J/hxYMiXv013vw3btoctPXBwOO9GWbmhakUBjzv21lb39jc2q7suLt7+weH1aPjjkkyzXibJTLRvZAaLoXibRAgeS/VnMah5N1wclv43SeujUjUA0xTHsR0pEQkGAUr+WJAHnO4ITPXHVRrXsObA68SUpIaKtEaVL/6w4RlMVfAJDXGJ14KQU41CCb5zO1nhqeUTeiI+5YqGnMT5POTZ/jcKkMcJdqWAjxXf0/kNDZmGoe2M6YwNsteIf7n+RlE10EuVJoBV2yxKMokhgQX/+Oh0JyBnFpCmRb2VszGVFMGNqUiBLL88irpXDSI1yD3l7VmvYyjgk7RGaojgq5QE92hFmojhhL0jF7RmwPOi/PufCxa15xy5gT9gfP5A6HzkBM=</latexit>

it=1
B

<latexit sha1_base64="5MkiZZS6+/6r4UbS2j2LXn94HQc=">AAAB8nicbVBNS8NAEN3Urxq/qh69LBahp5KIoBeh6MVjBfsBaSyb7aZdutkNuxOhhP4MLx4U8eqv8ea/cdvmoK0PBh7vzTAzL0oFN+B5305pbX1jc6u87e7s7u0fVA6P2kZlmrIWVULpbkQME1yyFnAQrJtqRpJIsE40vp35nSemDVfyASYpCxMylDzmlICVAt6/eczh2p+6br9S9ereHHiV+AWpogLNfuWrN1A0S5gEKogxge+lEOZEA6eCTd1eZlhK6JgMWWCpJAkzYT4/eYrPrDLAsdK2JOC5+nsiJ4kxkySynQmBkVn2ZuJ/XpBBfBXmXKYZMEkXi+JMYFB49j8ecM0oiIklhGpub8V0RDShYFOaheAvv7xK2ud136v79xfVRq2Io4xO0CmqIR9doga6Q03UQhQp9Ixe0ZsDzovz7nwsWktOMXOM/sD5/AG8P5Ak</latexit><latexit sha1_base64="5MkiZZS6+/6r4UbS2j2LXn94HQc=">AAAB8nicbVBNS8NAEN3Urxq/qh69LBahp5KIoBeh6MVjBfsBaSyb7aZdutkNuxOhhP4MLx4U8eqv8ea/cdvmoK0PBh7vzTAzL0oFN+B5305pbX1jc6u87e7s7u0fVA6P2kZlmrIWVULpbkQME1yyFnAQrJtqRpJIsE40vp35nSemDVfyASYpCxMylDzmlICVAt6/eczh2p+6br9S9ereHHiV+AWpogLNfuWrN1A0S5gEKogxge+lEOZEA6eCTd1eZlhK6JgMWWCpJAkzYT4/eYrPrDLAsdK2JOC5+nsiJ4kxkySynQmBkVn2ZuJ/XpBBfBXmXKYZMEkXi+JMYFB49j8ecM0oiIklhGpub8V0RDShYFOaheAvv7xK2ud136v79xfVRq2Io4xO0CmqIR9doga6Q03UQhQp9Ixe0ZsDzovz7nwsWktOMXOM/sD5/AG8P5Ak</latexit><latexit sha1_base64="5MkiZZS6+/6r4UbS2j2LXn94HQc=">AAAB8nicbVBNS8NAEN3Urxq/qh69LBahp5KIoBeh6MVjBfsBaSyb7aZdutkNuxOhhP4MLx4U8eqv8ea/cdvmoK0PBh7vzTAzL0oFN+B5305pbX1jc6u87e7s7u0fVA6P2kZlmrIWVULpbkQME1yyFnAQrJtqRpJIsE40vp35nSemDVfyASYpCxMylDzmlICVAt6/eczh2p+6br9S9ereHHiV+AWpogLNfuWrN1A0S5gEKogxge+lEOZEA6eCTd1eZlhK6JgMWWCpJAkzYT4/eYrPrDLAsdK2JOC5+nsiJ4kxkySynQmBkVn2ZuJ/XpBBfBXmXKYZMEkXi+JMYFB49j8ecM0oiIklhGpub8V0RDShYFOaheAvv7xK2ud136v79xfVRq2Io4xO0CmqIR9doga6Q03UQhQp9Ixe0ZsDzovz7nwsWktOMXOM/sD5/AG8P5Ak</latexit><latexit sha1_base64="5MkiZZS6+/6r4UbS2j2LXn94HQc=">AAAB8nicbVBNS8NAEN3Urxq/qh69LBahp5KIoBeh6MVjBfsBaSyb7aZdutkNuxOhhP4MLx4U8eqv8ea/cdvmoK0PBh7vzTAzL0oFN+B5305pbX1jc6u87e7s7u0fVA6P2kZlmrIWVULpbkQME1yyFnAQrJtqRpJIsE40vp35nSemDVfyASYpCxMylDzmlICVAt6/eczh2p+6br9S9ereHHiV+AWpogLNfuWrN1A0S5gEKogxge+lEOZEA6eCTd1eZlhK6JgMWWCpJAkzYT4/eYrPrDLAsdK2JOC5+nsiJ4kxkySynQmBkVn2ZuJ/XpBBfBXmXKYZMEkXi+JMYFB49j8ecM0oiIklhGpub8V0RDShYFOaheAvv7xK2ud136v79xfVRq2Io4xO0CmqIR9doga6Q03UQhQp9Ixe0ZsDzovz7nwsWktOMXOM/sD5/AG8P5Ak</latexit>

it=3
B

<latexit sha1_base64="cvfz/ed9l36k0j6l88GzRvwcX54=">AAAB8nicbVBNS8NAEN34WeNX1aOXxSL0VBIV9CIUvXisYD+gjWWz3bRLN7thdyKU0J/hxYMiXv013vw3btoctPXBwOO9GWbmhYngBjzv21lZXVvf2Cxtuds7u3v75YPDllGppqxJlVC6ExLDBJesCRwE6ySakTgUrB2Ob3O//cS04Uo+wCRhQUyGkkecErBSl/dvHjO4Pp+6br9c8WreDHiZ+AWpoAKNfvmrN1A0jZkEKogxXd9LIMiIBk4Fm7q91LCE0DEZsq6lksTMBNns5Ck+tcoAR0rbkoBn6u+JjMTGTOLQdsYERmbRy8X/vG4K0VWQcZmkwCSdL4pSgUHh/H884JpREBNLCNXc3orpiGhCwaaUh+AvvrxMWmc136v59xeVerWIo4SO0QmqIh9dojq6Qw3URBQp9Ixe0ZsDzovz7nzMW1ecYuYI/YHz+QO/TZAm</latexit><latexit sha1_base64="cvfz/ed9l36k0j6l88GzRvwcX54=">AAAB8nicbVBNS8NAEN34WeNX1aOXxSL0VBIV9CIUvXisYD+gjWWz3bRLN7thdyKU0J/hxYMiXv013vw3btoctPXBwOO9GWbmhYngBjzv21lZXVvf2Cxtuds7u3v75YPDllGppqxJlVC6ExLDBJesCRwE6ySakTgUrB2Ob3O//cS04Uo+wCRhQUyGkkecErBSl/dvHjO4Pp+6br9c8WreDHiZ+AWpoAKNfvmrN1A0jZkEKogxXd9LIMiIBk4Fm7q91LCE0DEZsq6lksTMBNns5Ck+tcoAR0rbkoBn6u+JjMTGTOLQdsYERmbRy8X/vG4K0VWQcZmkwCSdL4pSgUHh/H884JpREBNLCNXc3orpiGhCwaaUh+AvvrxMWmc136v59xeVerWIo4SO0QmqIh9dojq6Qw3URBQp9Ixe0ZsDzovz7nzMW1ecYuYI/YHz+QO/TZAm</latexit><latexit sha1_base64="cvfz/ed9l36k0j6l88GzRvwcX54=">AAAB8nicbVBNS8NAEN34WeNX1aOXxSL0VBIV9CIUvXisYD+gjWWz3bRLN7thdyKU0J/hxYMiXv013vw3btoctPXBwOO9GWbmhYngBjzv21lZXVvf2Cxtuds7u3v75YPDllGppqxJlVC6ExLDBJesCRwE6ySakTgUrB2Ob3O//cS04Uo+wCRhQUyGkkecErBSl/dvHjO4Pp+6br9c8WreDHiZ+AWpoAKNfvmrN1A0jZkEKogxXd9LIMiIBk4Fm7q91LCE0DEZsq6lksTMBNns5Ck+tcoAR0rbkoBn6u+JjMTGTOLQdsYERmbRy8X/vG4K0VWQcZmkwCSdL4pSgUHh/H884JpREBNLCNXc3orpiGhCwaaUh+AvvrxMWmc136v59xeVerWIo4SO0QmqIh9dojq6Qw3URBQp9Ixe0ZsDzovz7nzMW1ecYuYI/YHz+QO/TZAm</latexit><latexit sha1_base64="cvfz/ed9l36k0j6l88GzRvwcX54=">AAAB8nicbVBNS8NAEN34WeNX1aOXxSL0VBIV9CIUvXisYD+gjWWz3bRLN7thdyKU0J/hxYMiXv013vw3btoctPXBwOO9GWbmhYngBjzv21lZXVvf2Cxtuds7u3v75YPDllGppqxJlVC6ExLDBJesCRwE6ySakTgUrB2Ob3O//cS04Uo+wCRhQUyGkkecErBSl/dvHjO4Pp+6br9c8WreDHiZ+AWpoAKNfvmrN1A0jZkEKogxXd9LIMiIBk4Fm7q91LCE0DEZsq6lksTMBNns5Ck+tcoAR0rbkoBn6u+JjMTGTOLQdsYERmbRy8X/vG4K0VWQcZmkwCSdL4pSgUHh/H884JpREBNLCNXc3orpiGhCwaaUh+AvvrxMWmc136v59xeVerWIo4SO0QmqIh9dojq6Qw3URBQp9Ixe0ZsDzovz7nzMW1ecYuYI/YHz+QO/TZAm</latexit>

it=3
1

<latexit sha1_base64="08df+PK6PKlSgzOujY3R8sTnG4s=">AAAB8nicbVBNS8NAEN3Urxq/qh69LBahp5KooBeh4MVjBfsBaSyb7aZdutkNuxOhhP4MLx4U8eqv8ea/cdvmoK0PBh7vzTAzL0oFN+B5305pbX1jc6u87e7s7u0fVA6P2kZlmrIWVULpbkQME1yyFnAQrJtqRpJIsE40vp35nSemDVfyASYpCxMylDzmlICVAt73H3O4uZi6br9S9ereHHiV+AWpogLNfuWrN1A0S5gEKogxge+lEOZEA6eCTd1eZlhK6JgMWWCpJAkzYT4/eYrPrDLAsdK2JOC5+nsiJ4kxkySynQmBkVn2ZuJ/XpBBfB3mXKYZMEkXi+JMYFB49j8ecM0oiIklhGpub8V0RDShYFOaheAvv7xK2ud136v795fVRq2Io4xO0CmqIR9doQa6Q03UQhQp9Ixe0ZsDzovz7nwsWktOMXOM/sD5/AGlAZAV</latexit><latexit sha1_base64="08df+PK6PKlSgzOujY3R8sTnG4s=">AAAB8nicbVBNS8NAEN3Urxq/qh69LBahp5KooBeh4MVjBfsBaSyb7aZdutkNuxOhhP4MLx4U8eqv8ea/cdvmoK0PBh7vzTAzL0oFN+B5305pbX1jc6u87e7s7u0fVA6P2kZlmrIWVULpbkQME1yyFnAQrJtqRpJIsE40vp35nSemDVfyASYpCxMylDzmlICVAt73H3O4uZi6br9S9ereHHiV+AWpogLNfuWrN1A0S5gEKogxge+lEOZEA6eCTd1eZlhK6JgMWWCpJAkzYT4/eYrPrDLAsdK2JOC5+nsiJ4kxkySynQmBkVn2ZuJ/XpBBfB3mXKYZMEkXi+JMYFB49j8ecM0oiIklhGpub8V0RDShYFOaheAvv7xK2ud136v795fVRq2Io4xO0CmqIR9doQa6Q03UQhQp9Ixe0ZsDzovz7nwsWktOMXOM/sD5/AGlAZAV</latexit><latexit sha1_base64="08df+PK6PKlSgzOujY3R8sTnG4s=">AAAB8nicbVBNS8NAEN3Urxq/qh69LBahp5KooBeh4MVjBfsBaSyb7aZdutkNuxOhhP4MLx4U8eqv8ea/cdvmoK0PBh7vzTAzL0oFN+B5305pbX1jc6u87e7s7u0fVA6P2kZlmrIWVULpbkQME1yyFnAQrJtqRpJIsE40vp35nSemDVfyASYpCxMylDzmlICVAt73H3O4uZi6br9S9ereHHiV+AWpogLNfuWrN1A0S5gEKogxge+lEOZEA6eCTd1eZlhK6JgMWWCpJAkzYT4/eYrPrDLAsdK2JOC5+nsiJ4kxkySynQmBkVn2ZuJ/XpBBfB3mXKYZMEkXi+JMYFB49j8ecM0oiIklhGpub8V0RDShYFOaheAvv7xK2ud136v795fVRq2Io4xO0CmqIR9doQa6Q03UQhQp9Ixe0ZsDzovz7nwsWktOMXOM/sD5/AGlAZAV</latexit><latexit sha1_base64="08df+PK6PKlSgzOujY3R8sTnG4s=">AAAB8nicbVBNS8NAEN3Urxq/qh69LBahp5KooBeh4MVjBfsBaSyb7aZdutkNuxOhhP4MLx4U8eqv8ea/cdvmoK0PBh7vzTAzL0oFN+B5305pbX1jc6u87e7s7u0fVA6P2kZlmrIWVULpbkQME1yyFnAQrJtqRpJIsE40vp35nSemDVfyASYpCxMylDzmlICVAt73H3O4uZi6br9S9ereHHiV+AWpogLNfuWrN1A0S5gEKogxge+lEOZEA6eCTd1eZlhK6JgMWWCpJAkzYT4/eYrPrDLAsdK2JOC5+nsiJ4kxkySynQmBkVn2ZuJ/XpBBfB3mXKYZMEkXi+JMYFB49j8ecM0oiIklhGpub8V0RDShYFOaheAvv7xK2ud136v795fVRq2Io4xO0CmqIR9doQa6Q03UQhQp9Ixe0ZsDzovz7nwsWktOMXOM/sD5/AGlAZAV</latexit>

it=3
2

<latexit sha1_base64="jxIBc5O8lX22vw+iVhiKF18D5ZY=">AAAB8nicbVBNS8NAEN34WeNX1aOXxSL0VJIq6EUoePFYwX5AG8tmu2mXbnbD7kQooT/DiwdFvPprvPlv3LQ5aOuDgcd7M8zMCxPBDXjet7O2vrG5tV3acXf39g8Oy0fHbaNSTVmLKqF0NySGCS5ZCzgI1k00I3EoWCec3OZ+54lpw5V8gGnCgpiMJI84JWClHh/UHzO4uZi57qBc8WreHHiV+AWpoALNQfmrP1Q0jZkEKogxPd9LIMiIBk4Fm7n91LCE0AkZsZ6lksTMBNn85Bk+t8oQR0rbkoDn6u+JjMTGTOPQdsYExmbZy8X/vF4K0XWQcZmkwCRdLIpSgUHh/H885JpREFNLCNXc3orpmGhCwaaUh+Avv7xK2vWa79X8+8tKo1rEUUKn6AxVkY+uUAPdoSZqIYoUekav6M0B58V5dz4WrWtOMXOC/sD5/AGmjZAW</latexit><latexit sha1_base64="jxIBc5O8lX22vw+iVhiKF18D5ZY=">AAAB8nicbVBNS8NAEN34WeNX1aOXxSL0VJIq6EUoePFYwX5AG8tmu2mXbnbD7kQooT/DiwdFvPprvPlv3LQ5aOuDgcd7M8zMCxPBDXjet7O2vrG5tV3acXf39g8Oy0fHbaNSTVmLKqF0NySGCS5ZCzgI1k00I3EoWCec3OZ+54lpw5V8gGnCgpiMJI84JWClHh/UHzO4uZi57qBc8WreHHiV+AWpoALNQfmrP1Q0jZkEKogxPd9LIMiIBk4Fm7n91LCE0AkZsZ6lksTMBNn85Bk+t8oQR0rbkoDn6u+JjMTGTOPQdsYExmbZy8X/vF4K0XWQcZmkwCRdLIpSgUHh/H885JpREFNLCNXc3orpmGhCwaaUh+Avv7xK2vWa79X8+8tKo1rEUUKn6AxVkY+uUAPdoSZqIYoUekav6M0B58V5dz4WrWtOMXOC/sD5/AGmjZAW</latexit><latexit sha1_base64="jxIBc5O8lX22vw+iVhiKF18D5ZY=">AAAB8nicbVBNS8NAEN34WeNX1aOXxSL0VJIq6EUoePFYwX5AG8tmu2mXbnbD7kQooT/DiwdFvPprvPlv3LQ5aOuDgcd7M8zMCxPBDXjet7O2vrG5tV3acXf39g8Oy0fHbaNSTVmLKqF0NySGCS5ZCzgI1k00I3EoWCec3OZ+54lpw5V8gGnCgpiMJI84JWClHh/UHzO4uZi57qBc8WreHHiV+AWpoALNQfmrP1Q0jZkEKogxPd9LIMiIBk4Fm7n91LCE0AkZsZ6lksTMBNn85Bk+t8oQR0rbkoDn6u+JjMTGTOPQdsYExmbZy8X/vF4K0XWQcZmkwCRdLIpSgUHh/H885JpREFNLCNXc3orpmGhCwaaUh+Avv7xK2vWa79X8+8tKo1rEUUKn6AxVkY+uUAPdoSZqIYoUekav6M0B58V5dz4WrWtOMXOC/sD5/AGmjZAW</latexit><latexit sha1_base64="jxIBc5O8lX22vw+iVhiKF18D5ZY=">AAAB8nicbVBNS8NAEN34WeNX1aOXxSL0VJIq6EUoePFYwX5AG8tmu2mXbnbD7kQooT/DiwdFvPprvPlv3LQ5aOuDgcd7M8zMCxPBDXjet7O2vrG5tV3acXf39g8Oy0fHbaNSTVmLKqF0NySGCS5ZCzgI1k00I3EoWCec3OZ+54lpw5V8gGnCgpiMJI84JWClHh/UHzO4uZi57qBc8WreHHiV+AWpoALNQfmrP1Q0jZkEKogxPd9LIMiIBk4Fm7n91LCE0AkZsZ6lksTMBNn85Bk+t8oQR0rbkoDn6u+JjMTGTOPQdsYExmbZy8X/vF4K0XWQcZmkwCRdLIpSgUHh/H885JpREFNLCNXc3orpmGhCwaaUh+Avv7xK2vWa79X8+8tKo1rEUUKn6AxVkY+uUAPdoSZqIYoUekav6M0B58V5dz4WrWtOMXOC/sD5/AGmjZAW</latexit>

it=2
2

<latexit sha1_base64="dm7AQ3q7YM7a+VezbRop9fUqWJc=">AAAB8nicbVBNS8NAEN3Urxq/qh69LBahp5IUQS9CwYvHCvYD0lg22227dLMbdidCCf0ZXjwo4tVf481/46bNQVsfDDzem2FmXpQIbsDzvp3SxubW9k55193bPzg8qhyfdIxKNWVtqoTSvYgYJrhkbeAgWC/RjMSRYN1oepv73SemDVfyAWYJC2MylnzEKQErBXzQeMzgpjF33UGl6tW9BfA68QtSRQVag8pXf6hoGjMJVBBjAt9LIMyIBk4Fm7v91LCE0CkZs8BSSWJmwmxx8hxfWGWIR0rbkoAX6u+JjMTGzOLIdsYEJmbVy8X/vCCF0XWYcZmkwCRdLhqlAoPC+f94yDWjIGaWEKq5vRXTCdGEgk0pD8FffXmddBp136v795fVZq2Io4zO0DmqIR9doSa6Qy3URhQp9Ixe0ZsDzovz7nwsW0tOMXOK/sD5/AGlBpAV</latexit><latexit sha1_base64="dm7AQ3q7YM7a+VezbRop9fUqWJc=">AAAB8nicbVBNS8NAEN3Urxq/qh69LBahp5IUQS9CwYvHCvYD0lg22227dLMbdidCCf0ZXjwo4tVf481/46bNQVsfDDzem2FmXpQIbsDzvp3SxubW9k55193bPzg8qhyfdIxKNWVtqoTSvYgYJrhkbeAgWC/RjMSRYN1oepv73SemDVfyAWYJC2MylnzEKQErBXzQeMzgpjF33UGl6tW9BfA68QtSRQVag8pXf6hoGjMJVBBjAt9LIMyIBk4Fm7v91LCE0CkZs8BSSWJmwmxx8hxfWGWIR0rbkoAX6u+JjMTGzOLIdsYEJmbVy8X/vCCF0XWYcZmkwCRdLhqlAoPC+f94yDWjIGaWEKq5vRXTCdGEgk0pD8FffXmddBp136v795fVZq2Io4zO0DmqIR9doSa6Qy3URhQp9Ixe0ZsDzovz7nwsW0tOMXOK/sD5/AGlBpAV</latexit><latexit sha1_base64="dm7AQ3q7YM7a+VezbRop9fUqWJc=">AAAB8nicbVBNS8NAEN3Urxq/qh69LBahp5IUQS9CwYvHCvYD0lg22227dLMbdidCCf0ZXjwo4tVf481/46bNQVsfDDzem2FmXpQIbsDzvp3SxubW9k55193bPzg8qhyfdIxKNWVtqoTSvYgYJrhkbeAgWC/RjMSRYN1oepv73SemDVfyAWYJC2MylnzEKQErBXzQeMzgpjF33UGl6tW9BfA68QtSRQVag8pXf6hoGjMJVBBjAt9LIMyIBk4Fm7v91LCE0CkZs8BSSWJmwmxx8hxfWGWIR0rbkoAX6u+JjMTGzOLIdsYEJmbVy8X/vCCF0XWYcZmkwCRdLhqlAoPC+f94yDWjIGaWEKq5vRXTCdGEgk0pD8FffXmddBp136v795fVZq2Io4zO0DmqIR9doSa6Qy3URhQp9Ixe0ZsDzovz7nwsW0tOMXOK/sD5/AGlBpAV</latexit><latexit sha1_base64="dm7AQ3q7YM7a+VezbRop9fUqWJc=">AAAB8nicbVBNS8NAEN3Urxq/qh69LBahp5IUQS9CwYvHCvYD0lg22227dLMbdidCCf0ZXjwo4tVf481/46bNQVsfDDzem2FmXpQIbsDzvp3SxubW9k55193bPzg8qhyfdIxKNWVtqoTSvYgYJrhkbeAgWC/RjMSRYN1oepv73SemDVfyAWYJC2MylnzEKQErBXzQeMzgpjF33UGl6tW9BfA68QtSRQVag8pXf6hoGjMJVBBjAt9LIMyIBk4Fm7v91LCE0CkZs8BSSWJmwmxx8hxfWGWIR0rbkoAX6u+JjMTGzOLIdsYEJmbVy8X/vCCF0XWYcZmkwCRdLhqlAoPC+f94yDWjIGaWEKq5vRXTCdGEgk0pD8FffXmddBp136v795fVZq2Io4zO0DmqIR9doSa6Qy3URhQp9Ixe0ZsDzovz7nwsW0tOMXOK/sD5/AGlBpAV</latexit>

it=2
1

<latexit sha1_base64="sOmf6QC5w/zaCBLKE5MZE/hYxfU=">AAAB8nicbVBNS8NAEN3Urxq/qh69LBahp5IUQS9CwYvHCvYD0lg22227dLMbdidCCf0ZXjwo4tVf481/46bNQVsfDDzem2FmXpQIbsDzvp3SxubW9k55193bPzg8qhyfdIxKNWVtqoTSvYgYJrhkbeAgWC/RjMSRYN1oepv73SemDVfyAWYJC2MylnzEKQErBXzgP2Zw05i77qBS9ereAnid+AWpogKtQeWrP1Q0jZkEKogxge8lEGZEA6eCzd1+alhC6JSMWWCpJDEzYbY4eY4vrDLEI6VtScAL9fdERmJjZnFkO2MCE7Pq5eJ/XpDC6DrMuExSYJIuF41SgUHh/H885JpREDNLCNXc3orphGhCwaaUh+CvvrxOOo2679X9+8tqs1bEUUZn6BzVkI+uUBPdoRZqI4oUekav6M0B58V5dz6WrSWnmDlFf+B8/gCjepAU</latexit><latexit sha1_base64="sOmf6QC5w/zaCBLKE5MZE/hYxfU=">AAAB8nicbVBNS8NAEN3Urxq/qh69LBahp5IUQS9CwYvHCvYD0lg22227dLMbdidCCf0ZXjwo4tVf481/46bNQVsfDDzem2FmXpQIbsDzvp3SxubW9k55193bPzg8qhyfdIxKNWVtqoTSvYgYJrhkbeAgWC/RjMSRYN1oepv73SemDVfyAWYJC2MylnzEKQErBXzgP2Zw05i77qBS9ereAnid+AWpogKtQeWrP1Q0jZkEKogxge8lEGZEA6eCzd1+alhC6JSMWWCpJDEzYbY4eY4vrDLEI6VtScAL9fdERmJjZnFkO2MCE7Pq5eJ/XpDC6DrMuExSYJIuF41SgUHh/H885JpREDNLCNXc3orphGhCwaaUh+CvvrxOOo2679X9+8tqs1bEUUZn6BzVkI+uUBPdoRZqI4oUekav6M0B58V5dz6WrSWnmDlFf+B8/gCjepAU</latexit><latexit sha1_base64="sOmf6QC5w/zaCBLKE5MZE/hYxfU=">AAAB8nicbVBNS8NAEN3Urxq/qh69LBahp5IUQS9CwYvHCvYD0lg22227dLMbdidCCf0ZXjwo4tVf481/46bNQVsfDDzem2FmXpQIbsDzvp3SxubW9k55193bPzg8qhyfdIxKNWVtqoTSvYgYJrhkbeAgWC/RjMSRYN1oepv73SemDVfyAWYJC2MylnzEKQErBXzgP2Zw05i77qBS9ereAnid+AWpogKtQeWrP1Q0jZkEKogxge8lEGZEA6eCzd1+alhC6JSMWWCpJDEzYbY4eY4vrDLEI6VtScAL9fdERmJjZnFkO2MCE7Pq5eJ/XpDC6DrMuExSYJIuF41SgUHh/H885JpREDNLCNXc3orphGhCwaaUh+CvvrxOOo2679X9+8tqs1bEUUZn6BzVkI+uUBPdoRZqI4oUekav6M0B58V5dz6WrSWnmDlFf+B8/gCjepAU</latexit><latexit sha1_base64="sOmf6QC5w/zaCBLKE5MZE/hYxfU=">AAAB8nicbVBNS8NAEN3Urxq/qh69LBahp5IUQS9CwYvHCvYD0lg22227dLMbdidCCf0ZXjwo4tVf481/46bNQVsfDDzem2FmXpQIbsDzvp3SxubW9k55193bPzg8qhyfdIxKNWVtqoTSvYgYJrhkbeAgWC/RjMSRYN1oepv73SemDVfyAWYJC2MylnzEKQErBXzgP2Zw05i77qBS9ereAnid+AWpogKtQeWrP1Q0jZkEKogxge8lEGZEA6eCzd1+alhC6JSMWWCpJDEzYbY4eY4vrDLEI6VtScAL9fdERmJjZnFkO2MCE7Pq5eJ/XpDC6DrMuExSYJIuF41SgUHh/H885JpREDNLCNXc3orphGhCwaaUh+CvvrxOOo2679X9+8tqs1bEUUZn6BzVkI+uUBPdoRZqI4oUekav6M0B58V5dz6WrSWnmDlFf+B8/gCjepAU</latexit>

it=2
B

<latexit sha1_base64="asQq2tK6c1B6XFiosh9/PsYpOTI=">AAAB8nicbVBNS8NAEN34WeNX1aOXxSL0VJIi6EUoevFYwX5AG8tmu2mXbnbD7kQooT/DiwdFvPprvPlv3LQ5aOuDgcd7M8zMCxPBDXjet7O2vrG5tV3acXf39g8Oy0fHbaNSTVmLKqF0NySGCS5ZCzgI1k00I3EoWCec3OZ+54lpw5V8gGnCgpiMJI84JWClHh/cPGZwXZ+57qBc8WreHHiV+AWpoALNQfmrP1Q0jZkEKogxPd9LIMiIBk4Fm7n91LCE0AkZsZ6lksTMBNn85Bk+t8oQR0rbkoDn6u+JjMTGTOPQdsYExmbZy8X/vF4K0VWQcZmkwCRdLIpSgUHh/H885JpREFNLCNXc3orpmGhCwaaUh+Avv7xK2vWa79X8+4tKo1rEUUKn6AxVkY8uUQPdoSZqIYoUekav6M0B58V5dz4WrWtOMXOC/sD5/AG9xpAl</latexit><latexit sha1_base64="asQq2tK6c1B6XFiosh9/PsYpOTI=">AAAB8nicbVBNS8NAEN34WeNX1aOXxSL0VJIi6EUoevFYwX5AG8tmu2mXbnbD7kQooT/DiwdFvPprvPlv3LQ5aOuDgcd7M8zMCxPBDXjet7O2vrG5tV3acXf39g8Oy0fHbaNSTVmLKqF0NySGCS5ZCzgI1k00I3EoWCec3OZ+54lpw5V8gGnCgpiMJI84JWClHh/cPGZwXZ+57qBc8WreHHiV+AWpoALNQfmrP1Q0jZkEKogxPd9LIMiIBk4Fm7n91LCE0AkZsZ6lksTMBNn85Bk+t8oQR0rbkoDn6u+JjMTGTOPQdsYExmbZy8X/vF4K0VWQcZmkwCRdLIpSgUHh/H885JpREFNLCNXc3orpmGhCwaaUh+Avv7xK2vWa79X8+4tKo1rEUUKn6AxVkY8uUQPdoSZqIYoUekav6M0B58V5dz4WrWtOMXOC/sD5/AG9xpAl</latexit><latexit sha1_base64="asQq2tK6c1B6XFiosh9/PsYpOTI=">AAAB8nicbVBNS8NAEN34WeNX1aOXxSL0VJIi6EUoevFYwX5AG8tmu2mXbnbD7kQooT/DiwdFvPprvPlv3LQ5aOuDgcd7M8zMCxPBDXjet7O2vrG5tV3acXf39g8Oy0fHbaNSTVmLKqF0NySGCS5ZCzgI1k00I3EoWCec3OZ+54lpw5V8gGnCgpiMJI84JWClHh/cPGZwXZ+57qBc8WreHHiV+AWpoALNQfmrP1Q0jZkEKogxPd9LIMiIBk4Fm7n91LCE0AkZsZ6lksTMBNn85Bk+t8oQR0rbkoDn6u+JjMTGTOPQdsYExmbZy8X/vF4K0VWQcZmkwCRdLIpSgUHh/H885JpREFNLCNXc3orpmGhCwaaUh+Avv7xK2vWa79X8+4tKo1rEUUKn6AxVkY8uUQPdoSZqIYoUekav6M0B58V5dz4WrWtOMXOC/sD5/AG9xpAl</latexit><latexit sha1_base64="asQq2tK6c1B6XFiosh9/PsYpOTI=">AAAB8nicbVBNS8NAEN34WeNX1aOXxSL0VJIi6EUoevFYwX5AG8tmu2mXbnbD7kQooT/DiwdFvPprvPlv3LQ5aOuDgcd7M8zMCxPBDXjet7O2vrG5tV3acXf39g8Oy0fHbaNSTVmLKqF0NySGCS5ZCzgI1k00I3EoWCec3OZ+54lpw5V8gGnCgpiMJI84JWClHh/cPGZwXZ+57qBc8WreHHiV+AWpoALNQfmrP1Q0jZkEKogxPd9LIMiIBk4Fm7n91LCE0AkZsZ6lksTMBNn85Bk+t8oQR0rbkoDn6u+JjMTGTOPQdsYExmbZy8X/vF4K0VWQcZmkwCRdLIpSgUHh/H885JpREFNLCNXc3orpmGhCwaaUh+Avv7xK2vWa79X8+4tKo1rEUUKn6AxVkY8uUQPdoSZqIYoUekav6M0B58V5dz4WrWtOMXOC/sD5/AG9xpAl</latexit>

it=1
2

<latexit sha1_base64="S2ieJeqtG+jYxbLbMImSQCDEddY=">AAAB8nicbVBNS8NAEN3Urxq/qh69LBahp5IUQS9CwYvHCvYD0lg22227dLMbdidCCf0ZXjwo4tVf481/46bNQVsfDDzem2FmXpQIbsDzvp3SxubW9k55193bPzg8qhyfdIxKNWVtqoTSvYgYJrhkbeAgWC/RjMSRYN1oepv73SemDVfyAWYJC2MylnzEKQErBXzQeMzgxp+77qBS9ereAnid+AWpogKtQeWrP1Q0jZkEKogxge8lEGZEA6eCzd1+alhC6JSMWWCpJDEzYbY4eY4vrDLEI6VtScAL9fdERmJjZnFkO2MCE7Pq5eJ/XpDC6DrMuExSYJIuF41SgUHh/H885JpREDNLCNXc3orphGhCwaaUh+CvvrxOOo2679X9+8tqs1bEUUZn6BzVkI+uUBPdoRZqI4oUekav6M0B58V5dz6WrSWnmDlFf+B8/gCjf5AU</latexit><latexit sha1_base64="S2ieJeqtG+jYxbLbMImSQCDEddY=">AAAB8nicbVBNS8NAEN3Urxq/qh69LBahp5IUQS9CwYvHCvYD0lg22227dLMbdidCCf0ZXjwo4tVf481/46bNQVsfDDzem2FmXpQIbsDzvp3SxubW9k55193bPzg8qhyfdIxKNWVtqoTSvYgYJrhkbeAgWC/RjMSRYN1oepv73SemDVfyAWYJC2MylnzEKQErBXzQeMzgxp+77qBS9ereAnid+AWpogKtQeWrP1Q0jZkEKogxge8lEGZEA6eCzd1+alhC6JSMWWCpJDEzYbY4eY4vrDLEI6VtScAL9fdERmJjZnFkO2MCE7Pq5eJ/XpDC6DrMuExSYJIuF41SgUHh/H885JpREDNLCNXc3orphGhCwaaUh+CvvrxOOo2679X9+8tqs1bEUUZn6BzVkI+uUBPdoRZqI4oUekav6M0B58V5dz6WrSWnmDlFf+B8/gCjf5AU</latexit><latexit sha1_base64="S2ieJeqtG+jYxbLbMImSQCDEddY=">AAAB8nicbVBNS8NAEN3Urxq/qh69LBahp5IUQS9CwYvHCvYD0lg22227dLMbdidCCf0ZXjwo4tVf481/46bNQVsfDDzem2FmXpQIbsDzvp3SxubW9k55193bPzg8qhyfdIxKNWVtqoTSvYgYJrhkbeAgWC/RjMSRYN1oepv73SemDVfyAWYJC2MylnzEKQErBXzQeMzgxp+77qBS9ereAnid+AWpogKtQeWrP1Q0jZkEKogxge8lEGZEA6eCzd1+alhC6JSMWWCpJDEzYbY4eY4vrDLEI6VtScAL9fdERmJjZnFkO2MCE7Pq5eJ/XpDC6DrMuExSYJIuF41SgUHh/H885JpREDNLCNXc3orphGhCwaaUh+CvvrxOOo2679X9+8tqs1bEUUZn6BzVkI+uUBPdoRZqI4oUekav6M0B58V5dz6WrSWnmDlFf+B8/gCjf5AU</latexit><latexit sha1_base64="S2ieJeqtG+jYxbLbMImSQCDEddY=">AAAB8nicbVBNS8NAEN3Urxq/qh69LBahp5IUQS9CwYvHCvYD0lg22227dLMbdidCCf0ZXjwo4tVf481/46bNQVsfDDzem2FmXpQIbsDzvp3SxubW9k55193bPzg8qhyfdIxKNWVtqoTSvYgYJrhkbeAgWC/RjMSRYN1oepv73SemDVfyAWYJC2MylnzEKQErBXzQeMzgxp+77qBS9ereAnid+AWpogKtQeWrP1Q0jZkEKogxge8lEGZEA6eCzd1+alhC6JSMWWCpJDEzYbY4eY4vrDLEI6VtScAL9fdERmJjZnFkO2MCE7Pq5eJ/XpDC6DrMuExSYJIuF41SgUHh/H885JpREDNLCNXc3orphGhCwaaUh+CvvrxOOo2679X9+8tqs1bEUUZn6BzVkI+uUBPdoRZqI4oUekav6M0B58V5dz6WrSWnmDlFf+B8/gCjf5AU</latexit>

it=1
1

<latexit sha1_base64="FXA9zwtTkEQdC2hx5wvlnRvYsbw=">AAAB8nicbVBNS8NAEN34WeNX1aOXxSL0VLIi6EUoePFYwX5AGstmu2mXbjZhdyKU0J/hxYMiXv013vw3btoctPXBwOO9GWbmhakUBjzv21lb39jc2q7suLt7+weH1aPjjkkyzXibJTLRvZAaLoXibRAgeS/VnMah5N1wclv43SeujUjUA0xTHsR0pEQkGAUr+WJAHnO4ITPXHVRrXsObA68SUpIaKtEaVL/6w4RlMVfAJDXGJ14KQU41CCb5zO1nhqeUTeiI+5YqGnMT5POTZ/jcKkMcJdqWAjxXf0/kNDZmGoe2M6YwNsteIf7n+RlE10EuVJoBV2yxKMokhgQX/+Oh0JyBnFpCmRb2VszGVFMGNqUiBLL88irpXDSI1yD3l7VmvYyjgk7RGaojgq5QE92hFmojhhL0jF7RmwPOi/PufCxa15xy5gT9gfP5A6HzkBM=</latexit><latexit sha1_base64="FXA9zwtTkEQdC2hx5wvlnRvYsbw=">AAAB8nicbVBNS8NAEN34WeNX1aOXxSL0VLIi6EUoePFYwX5AGstmu2mXbjZhdyKU0J/hxYMiXv013vw3btoctPXBwOO9GWbmhakUBjzv21lb39jc2q7suLt7+weH1aPjjkkyzXibJTLRvZAaLoXibRAgeS/VnMah5N1wclv43SeujUjUA0xTHsR0pEQkGAUr+WJAHnO4ITPXHVRrXsObA68SUpIaKtEaVL/6w4RlMVfAJDXGJ14KQU41CCb5zO1nhqeUTeiI+5YqGnMT5POTZ/jcKkMcJdqWAjxXf0/kNDZmGoe2M6YwNsteIf7n+RlE10EuVJoBV2yxKMokhgQX/+Oh0JyBnFpCmRb2VszGVFMGNqUiBLL88irpXDSI1yD3l7VmvYyjgk7RGaojgq5QE92hFmojhhL0jF7RmwPOi/PufCxa15xy5gT9gfP5A6HzkBM=</latexit><latexit sha1_base64="FXA9zwtTkEQdC2hx5wvlnRvYsbw=">AAAB8nicbVBNS8NAEN34WeNX1aOXxSL0VLIi6EUoePFYwX5AGstmu2mXbjZhdyKU0J/hxYMiXv013vw3btoctPXBwOO9GWbmhakUBjzv21lb39jc2q7suLt7+weH1aPjjkkyzXibJTLRvZAaLoXibRAgeS/VnMah5N1wclv43SeujUjUA0xTHsR0pEQkGAUr+WJAHnO4ITPXHVRrXsObA68SUpIaKtEaVL/6w4RlMVfAJDXGJ14KQU41CCb5zO1nhqeUTeiI+5YqGnMT5POTZ/jcKkMcJdqWAjxXf0/kNDZmGoe2M6YwNsteIf7n+RlE10EuVJoBV2yxKMokhgQX/+Oh0JyBnFpCmRb2VszGVFMGNqUiBLL88irpXDSI1yD3l7VmvYyjgk7RGaojgq5QE92hFmojhhL0jF7RmwPOi/PufCxa15xy5gT9gfP5A6HzkBM=</latexit><latexit sha1_base64="FXA9zwtTkEQdC2hx5wvlnRvYsbw=">AAAB8nicbVBNS8NAEN34WeNX1aOXxSL0VLIi6EUoePFYwX5AGstmu2mXbjZhdyKU0J/hxYMiXv013vw3btoctPXBwOO9GWbmhakUBjzv21lb39jc2q7suLt7+weH1aPjjkkyzXibJTLRvZAaLoXibRAgeS/VnMah5N1wclv43SeujUjUA0xTHsR0pEQkGAUr+WJAHnO4ITPXHVRrXsObA68SUpIaKtEaVL/6w4RlMVfAJDXGJ14KQU41CCb5zO1nhqeUTeiI+5YqGnMT5POTZ/jcKkMcJdqWAjxXf0/kNDZmGoe2M6YwNsteIf7n+RlE10EuVJoBV2yxKMokhgQX/+Oh0JyBnFpCmRb2VszGVFMGNqUiBLL88irpXDSI1yD3l7VmvYyjgk7RGaojgq5QE92hFmojhhL0jF7RmwPOi/PufCxa15xy5gT9gfP5A6HzkBM=</latexit>

it=1
B
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At t=1, run the 
net and get the 
starting cities 
with the top-B 

scores.  

At t=2, run the 
net for each beam 
that can expand to 

B(n-1) possible 
cities. Keep the 

beams with top-B 
scores:  

s(i2|i1, x) + s(i1|x)
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At t=3, run the 
net for each beam 
that can expand 

to B(n-2) possible 
cities. Keep the 

beams with top-B 
scores:  

s(i3|i2, i1, x)+
s(i2|i1, x) + s(i1|x)
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Numerical Experiments
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Proposed technique vs. SOTA

Test with 10k TSP50 and 
TSP100.
Results* are reported from 
other papers. 
T Time means total time 
for 10k TSP (in parallel).

I Time means inference 
time to run a single TSP 
(in serial).
Concorde[1] run on Intel 
Xeon Gold 6132 CPU.

The Concorde 
library includes over 
700 functions.

Neural networks run on 
Nvidia 2080Ti GPU.

300 lines of code.
Soon release on 
GitHub.

[1] https://github.com/jvkersch/pyconcorde

https://github.com/jvkersch/pyconcorde
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Proposed technique (B=2500) vs. Concorde for TSP50 :

Concorde is an exact solver 
when all edge lengths 
(distances between two cities) 
can be represented in a fixed-
point arithmetic (32 bits 
before/after the decimal 
place).
The Concorde code starts by 
converting all distances to the 
fixed-point arithmetic.
If the distances are initially 
encoded by floating-point 
numbers (when using Python) 
then Concorde rounds the 
distances to the nearest 
integer for the fixed-point 
arithmetic. This means that 
the computed tour may not 
necessarily be the optimal tour 
for floating-point distances.
See Section 5.4 in[1].

[1] Applegate, Bixby, Chvatal, Cook, The 
Traveling Salesman Problem: A 
Computational Study, 2006
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Proposed technique (B=1000) vs. Concorde for TSP100 :
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Proposed technique (B=1000) vs. Concorde for TSP50⇒TSP100 :
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Proposed technique (B=1000) vs. Concorde for TSP100⇒TSP200 :
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Our Model vs. Concorde[1] Complexity
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Experimental complexity (inference time for a single TSP) :

[1] Applegate, Bixby, Chvatal, Cook, The Traveling Salesman Problem, 2006

Complexity Logarithmic complexity 
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Future Work
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In this work, we essentially focused on the architecture.
Like for NLP and CV, the Transformer architecture can be successful to solve 
Combinatorial Optimization problem(s).
It improves recent learned heuristics with an optimal gap of 0.004% for TSP50 and 0.39% 
for TSP100.

Further developments : 
Better sampling techniques such as group beam-search[1,2] or MCTS[3] are known to 
improve results.
Use of heuristics like 2-Opt to get intermediate rewards has also shown improvements[4]

(the tour length as global reward requires to wait the end of the tour construction).

[1] Vijayakumar, Cogswell, Selvaraju, Sun, Lee, Crandall, Batra, Diverse beam search: Decoding diverse solutions from neural sequence models, 2016
[2] Meister, Vieira, Cotterell, Best-first beam search, 2020
[3] Xing, Tu, A Graph Neural Network Assisted Monte Carlo Tree Search Approach to Traveling Salesman Problem, 2020
[4] Wu, Song, Cao, Zhang, Lim, Learning Improvement Heuristics for Solving Routing Problems, 2020
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Curb your enthusiasm !
Traditional solvers like Concorde/LKH-3 outperform learning solvers in terms of (1) 
performance and (2) generalization.
But neural network solvers offer faster inference time, O(n2 L) vs. O(n2.5 b(n)). 

What’s next ?
The Bitter Lesson, R. Sutton, 2019 : Learn longer as we can generate an infinite number of 
training data in CO. 
Can we improve further the architecture? The learning paradigm?
Scaling to larger TSP sizes, n>1000, n>1M cities?

GPU memory is limited with O(n2) (Transformer architectures and auto-regressive 
decoding are in O(n2)).

Consider “harder” TSP problems where traditional solvers like Gurobi/LKH-3 can only 
provide weaker solutions or would take very long to solve. 
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What’s next ?
Consider “harder” combinatorial problems where traditional solvers s.a. Gurobi cannot be 
used : 

Leverage learning techniques to improve traditional solvers : 
Traditional solvers leverage Branch-and-Bound technique[1]. Selecting the variables to 
branch is critical for search efficiency, and relies on human-engineered heuristics s.a.
Strong Branching[2] which is a high-quality but expensive branching rule. Recent 
works[3,4] have shown that neural networks can be successfully used to imitate expert 
heuristics and speed-up the BB computational time.
Future work may focus on going beyond imitation of human-based heuristics, and 
learning novel heuristics for faster Branch-and-Bound technique.

min
x2{0,1}n

cTx s.t. Ax  b, x � 0 ) min
x2{0,1}n

f(x) s.t. g(x)  0, h(x) = 0
<latexit sha1_base64="pIGzgEG95dt91ic9tRYh+wRuHBU="></latexit><latexit sha1_base64="pIGzgEG95dt91ic9tRYh+wRuHBU="></latexit><latexit sha1_base64="pIGzgEG95dt91ic9tRYh+wRuHBU="></latexit><latexit sha1_base64="pIGzgEG95dt91ic9tRYh+wRuHBU="></latexit>

Linear/convex 
objective

Convex 
polytope

Non-convex 
objective

Non-linear 
constraints

[1] Bellman, Held, Karp, 1962
[2] Achterberg, Koch, Martin, Branching rules revisited, 2005
[3] Gasse, Chetelat, Ferroni, Charlin, Lodi, Exact Combinatorial Optimization with Graph Convolutional Neural Networks, 2019
[4] Nair et al, Solving Mixed Integer Programs Using Neural Networks, 2020
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Conclusion
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Combinatorial optimization is pushing the limit of deep learning.
Traditional solvers still provide better solutions than learning models. 
Traditional solvers have been studied since the 1950s and the interest of applying deep 
learning to combinatorial optimization has just started.
This topic of research will naturally expend in the coming years as combinatorial problems 
problems s.a. assignment, routing, planning, scheduling are used every day by companies.
Novel software will be developed that combine continuous, discrete optimization and 
learning techniques.
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Xavier Bresson 
xbresson@ntu.edu.sg

http://www.ntu.edu.sg/home/xbresson
https://github.com/xbresson
https://twitter.com/xbresson
https://www.facebook.com/xavier.bresson.1
https://www.linkedin.com/in/xavier-bresson-738585b
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