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ABSTRACT

For real-world time dependent road networks (TDRNs), an-
swering shortest path-based route queries and plans in real-
time is highly desirable by many industrial applications. Un-
fortunately, traditional (Dijkstra- or A∗-like) algorithms are
computationally expensive for such tasks on TDRNs.

Naturally, indexes are needed to meet the real-time con-
straint required by real applications. In this paper, we pro-
pose a novel height-balanced tree-structured index, called
TD-G-tree, which supports fast route queries over TDRNs.
The key idea is to use hierarchical graph partitioning to
split a road network into hierarchical partitions. This will
produce a balanced tree, where each tree node corresponds
to a partition and each parent-child relationship corresponds
to a partition and its sub-partition. We then compute and
index time dependent shortest paths (TDSPs) only for bor-
ders (i.e., vertices whose edges are cut by a partition).
Based on TD-G-tree, we devise efficient algorithms to sup-
port TDSP queries, as well as time-interval based route plan-
ning, for computing optimal solutions through dynamic pro-
gramming and chronological divide-and-conquer. Extensive
experiments on real-world datasets show that our method
significantly outperforms existing approaches.
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1. INTRODUCTION
Route querying and planning over road networks are im-

portant in many applications, especially for GPS navigation
services. Consider a group of tourists shopping in the Desert
Outlets who want to join the Night Tour in Las Vegas Down-
town. To avoid traffic jam and get more time for shopping
and sightseeing, they want to find the optimal departure
time, as well as minimizing the travel time on the way.

Real-world road networks are typically formalized as time-
dependent road networks (TDRNs), where an edge is associ-
ated with a time dependent weight function for modeling
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time-dependent speed. Shortest path based queries over
TDRNs raise several algorithmic challenges.

Non-index methods are typically Dijkstra- or A∗-like [4,
10, 21, 23, 30], which usually take dozens of seconds to an-
swer a query over large TDRNs, thus cannot meet the real-
time constraint. Index-based methods either suffer from
unstable preprocessing time over time-varying edge weights
(TCH [2]), or unstable performance caused by inaccurate cost
estimation of A∗-based heuristics (TDCALT [7]).

On one side, non-index methods over large TDRNs are
not efficient enough. On the other side, indexing all short-
est paths for all time intervals is prohibitively expensive in
space. Hence, our key observation is that, if we can smartly
select only a small number of shortest paths to index, we
may be able to efficiently answer different types of single-
pair shortest path queries in TDRNs.

We propose a height-balanced tree index, i.e., TD-G-tree,
based on hierarchical graph partitioning over a TDRN. More
specifically, each tree node corresponds a graph partition,
and its children nodes are associated with corresponding
sub-partitions. We maintain shortest paths between bor-
ders of partitions, where a border is a vertex with at least
an edge being cut by a partition.

We also show that how TD-G-tree can support single-
pair time dependent shortest path queries, including: time
dependent shortest path (TDSP) that asks the best route at
a specific time, and time-interval based planning (TIP) that
looks for the best route within a specific time interval. The
basic idea is that we use the borders to guide us to com-
pute the time-dependent shortest paths and do not need to
blindly traverse the graphs.

There are two requirements for TD-G-tree to be used by
a navigation system. As usually traffic flow pattern of the
same day of the weeks may not change dramatically, his-
torical time-dependent road network data [12] is needed for
constructing the TD-G-tree. Moreover, emergent traffic flow
changes on some roads from the real-time traffic is sup-
plemented to search alternative routing plans and update
TD-G-tree periodically.

Our main contributions are summarized as follows.

1. We formalize TDRNs, introduce time dependent weight
functions associated with edges, and define different
types of queries studied in this work (Section 2).

2. We present a new index, TD-G-tree, and describe its
construction and maintenance (Section 3).

1Guoliang Li is the corresponding author.
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Table 1: Table of Notations
Notation Definition

G(V,E,W, T ) A graph for a time dependent road network
ωvivj

(t) Time-dependent weight function of edge evivj
ρvsve A path from vs to ve: 〈vs = v1, · · · , vk = ve〉
̺vsve The set of all paths from vs to ve

τρvsve (t) Travel-time function from vs to ve, via path ρvsve

τ∗

vsve
(t) Shortest travel time function from vs to ve

B(Gi) The border set of Gi

Mi Travel-time matrix of Gi

X(Gi) The vertices in the travel-time matrix Mi

leaf(v) The corresponding leaf node of vertex v
LCA(Gi, Gj) The least common ancestor node of Gi and Gj

X

Y

(x0, y0)

(x1, y1)

(x2, y2)

(x3, y3)

(x4, y4)

Figure 1: Piecewise linear function

3. We devise novel algorithms to efficiently support
popular time-dependent queries over TDRNs, using
TD-G-tree (Section 4).

4. We conduct experiments to show the superiority of
TD-G-tree over existing approaches (Section 5).

2. BACKGROUND

2.1 Time Dependent Road Networks
We summarize the notations used in this paper in Table 1.

Definition 1. [Time Dependent Directed Graph.] A
time dependent road network is modeled as a directed graph
G = (V,E,W, T ), where each vi ∈ V is a vertex, evivj ∈ E
is a directed edge from vi to vj , ωvivj ∈ W is a time depen-
dent weight function associated with edge evivj , and T is a
time interval [ts, te].

We use piecewise linear functions (PLF) to model the
edge weights. Given two points (x0, y0) and (x1, y1) where
x0 < x1, the linear interpolant is the straight line between
them: for any x ∈ [x0, x1], its y is f(x) = y0+(x−x0)

y1−y0
x1−x0

.

Given a set P of consecutive points (x0, y0), . . . , (xm, ym),
its set of interpolation points, denoted by P I , is a subset of
P , by removing all points (xi, yi) (0 < i < m) in P where
yi−yi−1

xi−xi−1
=

yi+1−yi
xi+1−xi

. That is, the set P I of interpolation

points is sufficient to represent P , which can significantly
save space overhead.

Example 1: [Piecewise Linear Functions.] Consider a set
of points {(x0, y0), . . . , (x4, y4)} in Figure 1. Its set of inter-
polation points is {(x0, y0), (x2, y2), (x3, y3), (x4, y4)}, where
(x1, y1) is removed. There are three linear interpolants,
from (x0, y0) to (x2, y2), (x2, y2) to (x3, y3), and (x3, y3)
to (x4, y4) – each linear interpolant corresponds to a linear
function. ✷

Definition 2. [Piecewise Linear Weight Functions.]
Given an edge e associated with a set of weights (travel time)
at specific time as S = {(t1, w1), . . . , (tk, wk)} where t1 = ts
and tk = te, let S

I denote the set of interpolation points of
S. The piecewise linear weight function ω for edge e is the
linear interpolants for SI , and the evaluation of the function
at time t, i.e., ωvivj (t), returns a weight, indicating the time
needed to move from vi to vj departing at time t.

Computing Piecewise Linear Weight Functions. We
first compute the average travel cost on each road in every
5 minutes using historical data. We then take the average

Table 2: Edge Weights (evivj = evjvi)
Edge Weights {(time, weight)}
ev1v2

{(0, 8), (20, 8), (35, 20), (60, 20)}
ev0v2

{(0, 8), (60, 8)}
ev0v1 {(0, 4), (60, 4)}
ev1v9 {(0, 5), (60, 5)}
ev6v9

{(0, 10), (50, 15), (60, 15)}
ev2v3

{(0, 15), (60, 15)}
ev3v4

{(0, 6), (60, 6)}
ev3v6 {(0, 30), (30, 10), (60, 10)}
ev2v6

{(0, 5), (60, 5)}
ev9v10

{(0, 2), (60, 2)}
ev10v11

{(0, 3), (60, 3)}

v0
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<latexit sha1_base64="riu3F7bx7tyUymEFSuP1QIw5y5o=">AAAB6nicbZC7SgNBFIbPqtEYb/HS2QwGwSrsaKFlwMYyorlAsoTZydlkyOzsMjMbCCGPYGOhiK1PZGfnozi5FJr4w8DH/5/DnHPCVApjff/LW1vfyG1u5bcLO7t7+wfFw6O6STLNscYTmehmyAxKobBmhZXYTDWyOJTYCAe307wxRG1Eoh7tKMUgZj0lIsGZddbDsHPVKZb8sj8TWQW6gFIld4LfAFDtFD/b3YRnMSrLJTOmRf3UBmOmreASJ4V2ZjBlfMB62HKoWIwmGM9GnZBz53RJlGj3lCUz93fHmMXGjOLQVcbM9s1yNjX/y1qZjW6CsVBpZlHx+UdRJolNyHRv0hUauZUjB4xr4WYlvM8049Zdp+COQJdXXoX6ZZn6ZXpPSxUKc+XhFM7gAihcQwXuoAo14NCDJ3iBV096z96b9z4vXfMWPcfwR97HDzOpjyo=</latexit><latexit sha1_base64="wZGVXovkRwXdrpGKmSI8a7weFhc=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFW610DJgYxnRfEByhL3NJFmyt3fs7gXCkZ9gY6GIrb/Izn/jJrlCEx8MPN6bYWZemEhhrO9/e4WNza3tneJuaW//4PCofHzSNHGqOTZ4LGPdDplBKRQ2rLAS24lGFoUSW+H4bu63JqiNiNWTnSYYRGyoxEBwZp30OOld98oVv+ovQNYJzUkFctR75a9uP+ZphMpyyYzpUD+xQca0FVzirNRNDSaMj9kQO44qFqEJssWpM3LhlD4ZxNqVsmSh/p7IWGTMNApdZ8TsyKx6c/E/r5PawW2QCZWkFhVfLhqkktiYzP8mfaGRWzl1hHEt3K2Ej5hm3Lp0Si4EuvryOmleValfpQ+0UqN5HEU4g3O4BAo3UIN7qEMDOAzhGV7hzZPei/fufSxbC14+cwp/4H3+AAWfjYw=</latexit>

v5
<latexit sha1_base64="CnkuBug2BZayvS6KFY0lG1yJy/0=">AAAB6nicbZDLSgMxFIbPqNVab/WycxMsgqsyEUSXBTcuK9oLtEPJpGfa0ExmSDKFUvoIblwo4tYncufORzG9LLT1h8DH/59DzjlhKoWxvv/lra1v5Da38tuFnd29/YPi4VHdJJnmWOOJTHQzZAalUFizwkpsphpZHEpshIPbad4YojYiUY92lGIQs54SkeDMOuth2LnqFEt+2Z+JrAJdQKmSO8FvAKh2ip/tbsKzGJXlkhnTon5qgzHTVnCJk0I7M5gyPmA9bDlULEYTjGejTsi5c7okSrR7ypKZ+7tjzGJjRnHoKmNm+2Y5m5r/Za3MRjfBWKg0s6j4/KMok8QmZLo36QqN3MqRA8a1cLMS3meaceuuU3BHoMsrr0L9skz9Mr2npQqFufJwCmdwARSuoQJ3UIUacOjBE7zAqye9Z+/Ne5+XrnmLnmP4I+/jBzaxjyw=</latexit><latexit sha1_base64="E1OlqxiEjVjedxTNk+5ecMEmFY8=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKewIoseAF48RzQOSJcxOOsmQ2dllZjYQlnyCFw+KePWLvPk3TpI9aGJBQ1HVTXdXmEhhrO9/e4WNza3tneJuaW//4PCofHzSNHGqOTZ4LGPdDplBKRQ2rLAS24lGFoUSW+H4bu63JqiNiNWTnSYYRGyoxEBwZp30OOld98oVv+ovQNYJzUkFctR75a9uP+ZphMpyyYzpUD+xQca0FVzirNRNDSaMj9kQO44qFqEJssWpM3LhlD4ZxNqVsmSh/p7IWGTMNApdZ8TsyKx6c/E/r5PawW2QCZWkFhVfLhqkktiYzP8mfaGRWzl1hHEt3K2Ej5hm3Lp0Si4EuvryOmleValfpQ+0UqN5HEU4g3O4BAo3UIN7qEMDOAzhGV7hzZPei/fufSxbC14+cwp/4H3+AAinjY4=</latexit>

v5
<latexit sha1_base64="CnkuBug2BZayvS6KFY0lG1yJy/0=">AAAB6nicbZDLSgMxFIbPqNVab/WycxMsgqsyEUSXBTcuK9oLtEPJpGfa0ExmSDKFUvoIblwo4tYncufORzG9LLT1h8DH/59DzjlhKoWxvv/lra1v5Da38tuFnd29/YPi4VHdJJnmWOOJTHQzZAalUFizwkpsphpZHEpshIPbad4YojYiUY92lGIQs54SkeDMOuth2LnqFEt+2Z+JrAJdQKmSO8FvAKh2ip/tbsKzGJXlkhnTon5qgzHTVnCJk0I7M5gyPmA9bDlULEYTjGejTsi5c7okSrR7ypKZ+7tjzGJjRnHoKmNm+2Y5m5r/Za3MRjfBWKg0s6j4/KMok8QmZLo36QqN3MqRA8a1cLMS3meaceuuU3BHoMsrr0L9skz9Mr2npQqFufJwCmdwARSuoQJ3UIUacOjBE7zAqye9Z+/Ne5+XrnmLnmP4I+/jBzaxjyw=</latexit><latexit sha1_base64="E1OlqxiEjVjedxTNk+5ecMEmFY8=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKewIoseAF48RzQOSJcxOOsmQ2dllZjYQlnyCFw+KePWLvPk3TpI9aGJBQ1HVTXdXmEhhrO9/e4WNza3tneJuaW//4PCofHzSNHGqOTZ4LGPdDplBKRQ2rLAS24lGFoUSW+H4bu63JqiNiNWTnSYYRGyoxEBwZp30OOld98oVv+ovQNYJzUkFctR75a9uP+ZphMpyyYzpUD+xQca0FVzirNRNDSaMj9kQO44qFqEJssWpM3LhlD4ZxNqVsmSh/p7IWGTMNApdZ8TsyKx6c/E/r5PawW2QCZWkFhVfLhqkktiYzP8mfaGRWzl1hHEt3K2Ej5hm3Lp0Si4EuvryOmleValfpQ+0UqN5HEU4g3O4BAo3UIN7qEMDOAzhGV7hzZPei/fufSxbC14+cwp/4H3+AAinjY4=</latexit>

v9
<latexit sha1_base64="TvizLDDg5Toix4NRdDYoQl/na48=">AAAB6nicbZC7SgNBFIbPqtEYb/HS2QwGwSrs2KhdwMYyorlAsoTZydlkyOzsMjMbCCGPYGOhiK1PZGfnozi5FJr4w8DH/5/DnHPCVApjff/LW1vfyG1u5bcLO7t7+wfFw6O6STLNscYTmehmyAxKobBmhZXYTDWyOJTYCAe307wxRG1Eoh7tKMUgZj0lIsGZddbDsHPTKZb8sj8TWQW6gFIld4LfAFDtFD/b3YRnMSrLJTOmRf3UBmOmreASJ4V2ZjBlfMB62HKoWIwmGM9GnZBz53RJlGj3lCUz93fHmMXGjOLQVcbM9s1yNjX/y1qZja6DsVBpZlHx+UdRJolNyHRv0hUauZUjB4xr4WYlvM8049Zdp+COQJdXXoX6ZZn6ZXpPSxUKc+XhFM7gAihcQQXuoAo14NCDJ3iBV096z96b9z4vXfMWPcfwR97HDzzBjzA=</latexit><latexit sha1_base64="tyIonJnBKDwx7M5KxK18UR46Kuo=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFW5t1C5gYxnRfEByhL3NJFmyt3fs7gXCkZ9gY6GIrb/Izn/jJrlCEx8MPN6bYWZemEhhrO9/e4WNza3tneJuaW//4PCofHzSNHGqOTZ4LGPdDplBKRQ2rLAS24lGFoUSW+H4bu63JqiNiNWTnSYYRGyoxEBwZp30OOnd9soVv+ovQNYJzUkFctR75a9uP+ZphMpyyYzpUD+xQca0FVzirNRNDSaMj9kQO44qFqEJssWpM3LhlD4ZxNqVsmSh/p7IWGTMNApdZ8TsyKx6c/E/r5PawU2QCZWkFhVfLhqkktiYzP8mfaGRWzl1hHEt3K2Ej5hm3Lp0Si4EuvryOmleValfpQ+0UqN5HEU4g3O4BArXUIN7qEMDOAzhGV7hzZPei/fufSxbC14+cwp/4H3+AA63jZI=</latexit>

v9
<latexit sha1_base64="TvizLDDg5Toix4NRdDYoQl/na48=">AAAB6nicbZC7SgNBFIbPqtEYb/HS2QwGwSrs2KhdwMYyorlAsoTZydlkyOzsMjMbCCGPYGOhiK1PZGfnozi5FJr4w8DH/5/DnHPCVApjff/LW1vfyG1u5bcLO7t7+wfFw6O6STLNscYTmehmyAxKobBmhZXYTDWyOJTYCAe307wxRG1Eoh7tKMUgZj0lIsGZddbDsHPTKZb8sj8TWQW6gFIld4LfAFDtFD/b3YRnMSrLJTOmRf3UBmOmreASJ4V2ZjBlfMB62HKoWIwmGM9GnZBz53RJlGj3lCUz93fHmMXGjOLQVcbM9s1yNjX/y1qZja6DsVBpZlHx+UdRJolNyHRv0hUauZUjB4xr4WYlvM8049Zdp+COQJdXXoX6ZZn6ZXpPSxUKc+XhFM7gAihcQQXuoAo14NCDJ3iBV096z96b9z4vXfMWPcfwR97HDzzBjzA=</latexit><latexit sha1_base64="tyIonJnBKDwx7M5KxK18UR46Kuo=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFW5t1C5gYxnRfEByhL3NJFmyt3fs7gXCkZ9gY6GIrb/Izn/jJrlCEx8MPN6bYWZemEhhrO9/e4WNza3tneJuaW//4PCofHzSNHGqOTZ4LGPdDplBKRQ2rLAS24lGFoUSW+H4bu63JqiNiNWTnSYYRGyoxEBwZp30OOnd9soVv+ovQNYJzUkFctR75a9uP+ZphMpyyYzpUD+xQca0FVzirNRNDSaMj9kQO44qFqEJssWpM3LhlD4ZxNqVsmSh/p7IWGTMNApdZ8TsyKx6c/E/r5PawU2QCZWkFhVfLhqkktiYzP8mfaGRWzl1hHEt3K2Ej5hm3Lp0Si4EuvryOmleValfpQ+0UqN5HEU4g3O4BArXUIN7qEMDOAzhGV7hzZPei/fufSxbC14+cwp/4H3+AA63jZI=</latexit>

v10
<latexit sha1_base64="b2/NfdSRh1vDUAZDLmvwSXde8PY=">AAAB7XicbZC7SgNBFIbPRqMx3uKlsxkMglXYsdEyYGMZwVwgWcLs5CQZM7uzzMwGwpJ3sLFQxNb3sbPzUZxcCk38YeDj/89hzjlhIoWxvv/l5TY281vbhZ3i7t7+wWHp6LhhVKo51rmSSrdCZlCKGOtWWImtRCOLQonNcHQ7y5tj1Eao+MFOEgwiNohFX3BmndUYdzPqT7ulsl/x5yLrQJdQruZP8RsAat3SZ6eneBphbLlkxrSpn9ggY9oKLnFa7KQGE8ZHbIBthzGL0ATZfNopuXBOj/SVdi+2ZO7+7shYZMwkCl1lxOzQrGYz87+sndr+TZCJOEktxnzxUT+VxCoyW530hEZu5cQB41q4WQkfMs24dQcquiPQ1ZXXoXFVoX6F3tNylcJCBTiDc7gECtdQhTuoQR04PMITvMCrp7xn7817X5TmvGXPCfyR9/EDZJ+Qbg==</latexit><latexit sha1_base64="xiSs7T8GZcHOKMPlzC2J3SUTf4U=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSJ4KokXPRa8eKxgP6BdSjbNtrHZZEmyhbL0P3jxoIhX/483/41puwdtfTDweG+GmXlRKoV1GH8HG5tb2zu7pb3y/sHh0XHl5LRldWYYbzIttelE1HIpFG864STvpIbTJJK8HY3v5n57wo0VWj26acrDhA6ViAWjzkutST8neNavVHENL4DWCSlIFQo0+pWv3kCzLOHKMUmt7RKcujCnxgkm+azcyyxPKRvTIe96qmjCbZgvrp2hS68MUKyNL+XQQv09kdPE2mkS+c6EupFd9ebif143c/FtmAuVZo4rtlwUZxI5jeavo4EwnDk59YQyI/ytiI2oocz5gMo+BLL68jppXdcIrpEHUq2TIo4SnMMFXAGBG6jDPTSgCQye4Ble4S3QwUvwHnwsWzeCYuYM/iD4/AE2lY7Q</latexit>

v10
<latexit sha1_base64="b2/NfdSRh1vDUAZDLmvwSXde8PY=">AAAB7XicbZC7SgNBFIbPRqMx3uKlsxkMglXYsdEyYGMZwVwgWcLs5CQZM7uzzMwGwpJ3sLFQxNb3sbPzUZxcCk38YeDj/89hzjlhIoWxvv/l5TY281vbhZ3i7t7+wWHp6LhhVKo51rmSSrdCZlCKGOtWWImtRCOLQonNcHQ7y5tj1Eao+MFOEgwiNohFX3BmndUYdzPqT7ulsl/x5yLrQJdQruZP8RsAat3SZ6eneBphbLlkxrSpn9ggY9oKLnFa7KQGE8ZHbIBthzGL0ATZfNopuXBOj/SVdi+2ZO7+7shYZMwkCl1lxOzQrGYz87+sndr+TZCJOEktxnzxUT+VxCoyW530hEZu5cQB41q4WQkfMs24dQcquiPQ1ZXXoXFVoX6F3tNylcJCBTiDc7gECtdQhTuoQR04PMITvMCrp7xn7817X5TmvGXPCfyR9/EDZJ+Qbg==</latexit><latexit sha1_base64="xiSs7T8GZcHOKMPlzC2J3SUTf4U=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSJ4KokXPRa8eKxgP6BdSjbNtrHZZEmyhbL0P3jxoIhX/483/41puwdtfTDweG+GmXlRKoV1GH8HG5tb2zu7pb3y/sHh0XHl5LRldWYYbzIttelE1HIpFG864STvpIbTJJK8HY3v5n57wo0VWj26acrDhA6ViAWjzkutST8neNavVHENL4DWCSlIFQo0+pWv3kCzLOHKMUmt7RKcujCnxgkm+azcyyxPKRvTIe96qmjCbZgvrp2hS68MUKyNL+XQQv09kdPE2mkS+c6EupFd9ebif143c/FtmAuVZo4rtlwUZxI5jeavo4EwnDk59YQyI/ytiI2oocz5gMo+BLL68jppXdcIrpEHUq2TIo4SnMMFXAGBG6jDPTSgCQye4Ble4S3QwUvwHnwsWzeCYuYM/iD4/AE2lY7Q</latexit>

v4
<latexit sha1_base64="4iF8ACStJoFXQyS/YqI5AGYIU9k=">AAAB6nicbZDLSgMxFIbPqNVab/WycxMsgqsyEUGXBTcuK9oLtEPJpGfa0ExmSDKFUvoIblwo4tYncufORzG9LLT1h8DH/59DzjlhKoWxvv/lra1v5Da38tuFnd29/YPi4VHdJJnmWOOJTHQzZAalUFizwkpsphpZHEpshIPbad4YojYiUY92lGIQs54SkeDMOuth2LnqFEt+2Z+JrAJdQKmSO8FvAKh2ip/tbsKzGJXlkhnTon5qgzHTVnCJk0I7M5gyPmA9bDlULEYTjGejTsi5c7okSrR7ypKZ+7tjzGJjRnHoKmNm+2Y5m5r/Za3MRjfBWKg0s6j4/KMok8QmZLo36QqN3MqRA8a1cLMS3meaceuuU3BHoMsrr0L9skz9Mr2npQqFufJwCmdwARSuoQJ3UIUacOjBE7zAqye9Z+/Ne5+XrnmLnmP4I+/jBzUtjys=</latexit><latexit sha1_base64="BcjLy8X/XdNLDOOY5E8NaWQQOZE=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyIoMeAF48RzQOSJcxOOsmQ2dllZjYQlnyCFw+KePWLvPk3TpI9aGJBQ1HVTXdXmEhhrO9/e4WNza3tneJuaW//4PCofHzSNHGqOTZ4LGPdDplBKRQ2rLAS24lGFoUSW+H4bu63JqiNiNWTnSYYRGyoxEBwZp30OOld98oVv+ovQNYJzUkFctR75a9uP+ZphMpyyYzpUD+xQca0FVzirNRNDSaMj9kQO44qFqEJssWpM3LhlD4ZxNqVsmSh/p7IWGTMNApdZ8TsyKx6c/E/r5PawW2QCZWkFhVfLhqkktiYzP8mfaGRWzl1hHEt3K2Ej5hm3Lp0Si4EuvryOmleValfpQ+0UqN5HEU4g3O4BAo3UIN7qEMDOAzhGV7hzZPei/fufSxbC14+cwp/4H3+AAcjjY0=</latexit>

v4
<latexit sha1_base64="4iF8ACStJoFXQyS/YqI5AGYIU9k=">AAAB6nicbZDLSgMxFIbPqNVab/WycxMsgqsyEUGXBTcuK9oLtEPJpGfa0ExmSDKFUvoIblwo4tYncufORzG9LLT1h8DH/59DzjlhKoWxvv/lra1v5Da38tuFnd29/YPi4VHdJJnmWOOJTHQzZAalUFizwkpsphpZHEpshIPbad4YojYiUY92lGIQs54SkeDMOuth2LnqFEt+2Z+JrAJdQKmSO8FvAKh2ip/tbsKzGJXlkhnTon5qgzHTVnCJk0I7M5gyPmA9bDlULEYTjGejTsi5c7okSrR7ypKZ+7tjzGJjRnHoKmNm+2Y5m5r/Za3MRjfBWKg0s6j4/KMok8QmZLo36QqN3MqRA8a1cLMS3meaceuuU3BHoMsrr0L9skz9Mr2npQqFufJwCmdwARSuoQJ3UIUacOjBE7zAqye9Z+/Ne5+XrnmLnmP4I+/jBzUtjys=</latexit><latexit sha1_base64="BcjLy8X/XdNLDOOY5E8NaWQQOZE=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyIoMeAF48RzQOSJcxOOsmQ2dllZjYQlnyCFw+KePWLvPk3TpI9aGJBQ1HVTXdXmEhhrO9/e4WNza3tneJuaW//4PCofHzSNHGqOTZ4LGPdDplBKRQ2rLAS24lGFoUSW+H4bu63JqiNiNWTnSYYRGyoxEBwZp30OOld98oVv+ovQNYJzUkFctR75a9uP+ZphMpyyYzpUD+xQca0FVzirNRNDSaMj9kQO44qFqEJssWpM3LhlD4ZxNqVsmSh/p7IWGTMNApdZ8TsyKx6c/E/r5PawW2QCZWkFhVfLhqkktiYzP8mfaGRWzl1hHEt3K2Ej5hm3Lp0Si4EuvryOmleValfpQ+0UqN5HEU4g3O4BAo3UIN7qEMDOAzhGV7hzZPei/fufSxbC14+cwp/4H3+AAcjjY0=</latexit>

v11
<latexit sha1_base64="u8pPG9+w/hTQJ3JG51fKyeKWMOc=">AAAB7XicbZC7SgNBFIbPRqMx3uKlsxkMglXYsdEyYGMZwVwgWcLs5CQZM7uzzMwGwpJ3sLFQxNb3sbPzUZxcCk38YeDj/89hzjlhIoWxvv/l5TY281vbhZ3i7t7+wWHp6LhhVKo51rmSSrdCZlCKGOtWWImtRCOLQonNcHQ7y5tj1Eao+MFOEgwiNohFX3BmndUYdzNKp91S2a/4c5F1oEsoV/On+A0AtW7ps9NTPI0wtlwyY9rUT2yQMW0FlzgtdlKDCeMjNsC2w5hFaIJsPu2UXDinR/pKuxdbMnd/d2QsMmYSha4yYnZoVrOZ+V/WTm3/JshEnKQWY774qJ9KYhWZrU56QiO3cuKAcS3crIQPmWbcugMV3RHo6srr0LiqUL9C72m5SmGhApzBOVwChWuowh3UoA4cHuEJXuDVU96z9+a9L0pz3rLnBP7I+/gBZiSQbw==</latexit><latexit sha1_base64="LmWwI/fFTbjDFtVH9iMvTp/nJJw=">AAAB7XicbVBNSwMxEJ34WetX1aOXYBE8lY0XPRa8eKxgP6BdSjbNtrHZZEmyhbL0P3jxoIhX/483/41puwdtfTDweG+GmXlRKoV1QfCNNja3tnd2S3vl/YPDo+PKyWnL6sww3mRaatOJqOVSKN50wkneSQ2nSSR5Oxrfzf32hBsrtHp005SHCR0qEQtGnZdak35OyKxfqQa1YAG8TkhBqlCg0a989QaaZQlXjklqbZcEqQtzapxgks/KvczylLIxHfKup4om3Ib54toZvvTKAMfa+FIOL9TfEzlNrJ0mke9MqBvZVW8u/ud1MxffhrlQaea4YstFcSax03j+Oh4Iw5mTU08oM8LfitmIGsqcD6jsQyCrL6+T1nWNBDXyQKp1UsRRgnO4gCsgcAN1uIcGNIHBEzzDK7whjV7QO/pYtm6gYuYM/gB9/gA4Go7R</latexit>

v11
<latexit sha1_base64="u8pPG9+w/hTQJ3JG51fKyeKWMOc=">AAAB7XicbZC7SgNBFIbPRqMx3uKlsxkMglXYsdEyYGMZwVwgWcLs5CQZM7uzzMwGwpJ3sLFQxNb3sbPzUZxcCk38YeDj/89hzjlhIoWxvv/l5TY281vbhZ3i7t7+wWHp6LhhVKo51rmSSrdCZlCKGOtWWImtRCOLQonNcHQ7y5tj1Eao+MFOEgwiNohFX3BmndUYdzNKp91S2a/4c5F1oEsoV/On+A0AtW7ps9NTPI0wtlwyY9rUT2yQMW0FlzgtdlKDCeMjNsC2w5hFaIJsPu2UXDinR/pKuxdbMnd/d2QsMmYSha4yYnZoVrOZ+V/WTm3/JshEnKQWY774qJ9KYhWZrU56QiO3cuKAcS3crIQPmWbcugMV3RHo6srr0LiqUL9C72m5SmGhApzBOVwChWuowh3UoA4cHuEJXuDVU96z9+a9L0pz3rLnBP7I+/gBZiSQbw==</latexit><latexit sha1_base64="LmWwI/fFTbjDFtVH9iMvTp/nJJw=">AAAB7XicbVBNSwMxEJ34WetX1aOXYBE8lY0XPRa8eKxgP6BdSjbNtrHZZEmyhbL0P3jxoIhX/483/41puwdtfTDweG+GmXlRKoV1QfCNNja3tnd2S3vl/YPDo+PKyWnL6sww3mRaatOJqOVSKN50wkneSQ2nSSR5Oxrfzf32hBsrtHp005SHCR0qEQtGnZdak35OyKxfqQa1YAG8TkhBqlCg0a989QaaZQlXjklqbZcEqQtzapxgks/KvczylLIxHfKup4om3Ib54toZvvTKAMfa+FIOL9TfEzlNrJ0mke9MqBvZVW8u/ud1MxffhrlQaea4YstFcSax03j+Oh4Iw5mTU08oM8LfitmIGsqcD6jsQyCrL6+T1nWNBDXyQKp1UsRRgnO4gCsgcAN1uIcGNIHBEzzDK7whjV7QO/pYtm6gYuYM/gB9/gA4Go7R</latexit>

v6
<latexit sha1_base64="p1lqhiTqwLAYz19q9nBAulg7a+U=">AAAB6nicbZC7SgNBFIbPqtEYb/HS2QwGwSrsWKhlwMYyorlAsoTZydlkyOzsMjMbCCGPYGOhiK1PZGfnozi5FJr4w8DH/5/DnHPCVApjff/LW1vfyG1u5bcLO7t7+wfFw6O6STLNscYTmehmyAxKobBmhZXYTDWyOJTYCAe307wxRG1Eoh7tKMUgZj0lIsGZddbDsHPVKZb8sj8TWQW6gFIld4LfAFDtFD/b3YRnMSrLJTOmRf3UBmOmreASJ4V2ZjBlfMB62HKoWIwmGM9GnZBz53RJlGj3lCUz93fHmMXGjOLQVcbM9s1yNjX/y1qZjW6CsVBpZlHx+UdRJolNyHRv0hUauZUjB4xr4WYlvM8049Zdp+COQJdXXoX6ZZn6ZXpPSxUKc+XhFM7gAihcQwXuoAo14NCDJ3iBV096z96b9z4vXfMWPcfwR97HDzg1jy0=</latexit><latexit sha1_base64="26p3mLG12ba/oP8N8+GcYGbrg00=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFW4t1DJgYxnRfEByhL3NJFmyt3fs7gXCkZ9gY6GIrb/Izn/jJrlCEx8MPN6bYWZemEhhrO9/e4WNza3tneJuaW//4PCofHzSNHGqOTZ4LGPdDplBKRQ2rLAS24lGFoUSW+H4bu63JqiNiNWTnSYYRGyoxEBwZp30OOld98oVv+ovQNYJzUkFctR75a9uP+ZphMpyyYzpUD+xQca0FVzirNRNDSaMj9kQO44qFqEJssWpM3LhlD4ZxNqVsmSh/p7IWGTMNApdZ8TsyKx6c/E/r5PawW2QCZWkFhVfLhqkktiYzP8mfaGRWzl1hHEt3K2Ej5hm3Lp0Si4EuvryOmleValfpQ+0UqN5HEU4g3O4BAo3UIN7qEMDOAzhGV7hzZPei/fufSxbC14+cwp/4H3+AAorjY8=</latexit>

v6
<latexit sha1_base64="p1lqhiTqwLAYz19q9nBAulg7a+U=">AAAB6nicbZC7SgNBFIbPqtEYb/HS2QwGwSrsWKhlwMYyorlAsoTZydlkyOzsMjMbCCGPYGOhiK1PZGfnozi5FJr4w8DH/5/DnHPCVApjff/LW1vfyG1u5bcLO7t7+wfFw6O6STLNscYTmehmyAxKobBmhZXYTDWyOJTYCAe307wxRG1Eoh7tKMUgZj0lIsGZddbDsHPVKZb8sj8TWQW6gFIld4LfAFDtFD/b3YRnMSrLJTOmRf3UBmOmreASJ4V2ZjBlfMB62HKoWIwmGM9GnZBz53RJlGj3lCUz93fHmMXGjOLQVcbM9s1yNjX/y1qZjW6CsVBpZlHx+UdRJolNyHRv0hUauZUjB4xr4WYlvM8049Zdp+COQJdXXoX6ZZn6ZXpPSxUKc+XhFM7gAihcQwXuoAo14NCDJ3iBV096z96b9z4vXfMWPcfwR97HDzg1jy0=</latexit><latexit sha1_base64="26p3mLG12ba/oP8N8+GcYGbrg00=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFW4t1DJgYxnRfEByhL3NJFmyt3fs7gXCkZ9gY6GIrb/Izn/jJrlCEx8MPN6bYWZemEhhrO9/e4WNza3tneJuaW//4PCofHzSNHGqOTZ4LGPdDplBKRQ2rLAS24lGFoUSW+H4bu63JqiNiNWTnSYYRGyoxEBwZp30OOld98oVv+ovQNYJzUkFctR75a9uP+ZphMpyyYzpUD+xQca0FVzirNRNDSaMj9kQO44qFqEJssWpM3LhlD4ZxNqVsmSh/p7IWGTMNApdZ8TsyKx6c/E/r5PawW2QCZWkFhVfLhqkktiYzP8mfaGRWzl1hHEt3K2Ej5hm3Lp0Si4EuvryOmleValfpQ+0UqN5HEU4g3O4BAo3UIN7qEMDOAzhGV7hzZPei/fufSxbC14+cwp/4H3+AAorjY8=</latexit>

v7
<latexit sha1_base64="6BWJ2oquuV29y9+Gvh8xnEjxFLU=">AAAB6nicbZC7SgNBFIbPqtEYb/HS2QwGwSrs2MQyYGMZ0VwgWcLs5CQZMju7zMwGwpJHsLFQxNYnsrPzUZxcCk38YeDj/89hzjlhIoWxvv/lbWxu5bZ38ruFvf2Dw6Pi8UnDxKnmWOexjHUrZAalUFi3wkpsJRpZFEpshqPbWd4cozYiVo92kmAQsYESfcGZddbDuFvpFkt+2Z+LrANdQqmaO8NvAKh1i5+dXszTCJXlkhnTpn5ig4xpK7jEaaGTGkwYH7EBth0qFqEJsvmoU3LpnB7px9o9Zcnc/d2RsciYSRS6yojZoVnNZuZ/WTu1/ZsgEypJLSq++KifSmJjMtub9IRGbuXEAeNauFkJHzLNuHXXKbgj0NWV16FxXaZ+md7TUpXCQnk4hwu4AgoVqMId1KAOHAbwBC/w6knv2Xvz3helG96y5xT+yPv4ATm5jy4=</latexit><latexit sha1_base64="6upmxtA9cImEF+vV357RafkmXFw=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFW5tYhmwsYxoPiA5wt5mLlmyt3fs7gVCyE+wsVDE1l9k579xk1yhiQ8GHu/NMDMvTKUw1ve/vcLW9s7uXnG/dHB4dHxSPj1rmSTTHJs8kYnuhMygFAqbVliJnVQji0OJ7XB8t/DbE9RGJOrJTlMMYjZUIhKcWSc9Tvq1frniV/0lyCahOalAjka//NUbJDyLUVkumTFd6qc2mDFtBZc4L/UygynjYzbErqOKxWiC2fLUOblyyoBEiXalLFmqvydmLDZmGoeuM2Z2ZNa9hfif181sdBvMhEozi4qvFkWZJDYhi7/JQGjkVk4dYVwLdyvhI6YZty6dkguBrr+8SVo3VepX6QOt1GkeRxEu4BKugUIN6nAPDWgChyE8wyu8edJ78d69j1VrwctnzuEPvM8fC6+NkA==</latexit>

v7
<latexit sha1_base64="6BWJ2oquuV29y9+Gvh8xnEjxFLU=">AAAB6nicbZC7SgNBFIbPqtEYb/HS2QwGwSrs2MQyYGMZ0VwgWcLs5CQZMju7zMwGwpJHsLFQxNYnsrPzUZxcCk38YeDj/89hzjlhIoWxvv/lbWxu5bZ38ruFvf2Dw6Pi8UnDxKnmWOexjHUrZAalUFi3wkpsJRpZFEpshqPbWd4cozYiVo92kmAQsYESfcGZddbDuFvpFkt+2Z+LrANdQqmaO8NvAKh1i5+dXszTCJXlkhnTpn5ig4xpK7jEaaGTGkwYH7EBth0qFqEJsvmoU3LpnB7px9o9Zcnc/d2RsciYSRS6yojZoVnNZuZ/WTu1/ZsgEypJLSq++KifSmJjMtub9IRGbuXEAeNauFkJHzLNuHXXKbgj0NWV16FxXaZ+md7TUpXCQnk4hwu4AgoVqMId1KAOHAbwBC/w6knv2Xvz3helG96y5xT+yPv4ATm5jy4=</latexit><latexit sha1_base64="6upmxtA9cImEF+vV357RafkmXFw=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFW5tYhmwsYxoPiA5wt5mLlmyt3fs7gVCyE+wsVDE1l9k579xk1yhiQ8GHu/NMDMvTKUw1ve/vcLW9s7uXnG/dHB4dHxSPj1rmSTTHJs8kYnuhMygFAqbVliJnVQji0OJ7XB8t/DbE9RGJOrJTlMMYjZUIhKcWSc9Tvq1frniV/0lyCahOalAjka//NUbJDyLUVkumTFd6qc2mDFtBZc4L/UygynjYzbErqOKxWiC2fLUOblyyoBEiXalLFmqvydmLDZmGoeuM2Z2ZNa9hfif181sdBvMhEozi4qvFkWZJDYhi7/JQGjkVk4dYVwLdyvhI6YZty6dkguBrr+8SVo3VepX6QOt1GkeRxEu4BKugUIN6nAPDWgChyE8wyu8edJ78d69j1VrwctnzuEPvM8fC6+NkA==</latexit>

v8
<latexit sha1_base64="CTsgCck5PI3mkkZS1+93QgBzjTY=">AAAB6nicbZC7SgNBFIbPqtEYb/HS2QwGwSrs2JgyYGMZ0VwgWcLs5CQZMju7zMwGwpJHsLFQxNYnsrPzUZxcCk38YeDj/89hzjlhIoWxvv/lbWxu5bZ38ruFvf2Dw6Pi8UnDxKnmWOexjHUrZAalUFi3wkpsJRpZFEpshqPbWd4cozYiVo92kmAQsYESfcGZddbDuFvpFkt+2Z+LrANdQqmaO8NvAKh1i5+dXszTCJXlkhnTpn5ig4xpK7jEaaGTGkwYH7EBth0qFqEJsvmoU3LpnB7px9o9Zcnc/d2RsciYSRS6yojZoVnNZuZ/WTu1/UqQCZWkFhVffNRPJbExme1NekIjt3LigHEt3KyED5lm3LrrFNwR6OrK69C4LlO/TO9pqUphoTycwwVcAYUbqMId1KAOHAbwBC/w6knv2Xvz3helG96y5xT+yPv4ATs9jy8=</latexit><latexit sha1_base64="zQ/za6pMLbH0pSNFRLkgsEYotLA=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFW5tTBmwsYxoPiA5wt5mkyzZ2zt25wLhyE+wsVDE1l9k579xk1yhiQ8GHu/NMDMvTJS06PvfXmFre2d3r7hfOjg8Oj4pn561bJwaLpo8VrHphMwKJbVookQlOokRLAqVaIeTu4XfngpjZayfcJaIIGIjLYeSM3TS47Rf65crftVfgmwSmpMK5Gj0y1+9QczTSGjkilnbpX6CQcYMSq7EvNRLrUgYn7CR6DqqWSRskC1PnZMrpwzIMDauNJKl+nsiY5G1syh0nRHDsV33FuJ/XjfFYS3IpE5SFJqvFg1TRTAmi7/JQBrBUc0cYdxIdyvhY2YYR5dOyYVA11/eJK2bKvWr9IFW6jSPowgXcAnXQOEW6nAPDWgChxE8wyu8ecp78d69j1VrwctnzuEPvM8fDTONkQ==</latexit>

v8
<latexit sha1_base64="CTsgCck5PI3mkkZS1+93QgBzjTY=">AAAB6nicbZC7SgNBFIbPqtEYb/HS2QwGwSrs2JgyYGMZ0VwgWcLs5CQZMju7zMwGwpJHsLFQxNYnsrPzUZxcCk38YeDj/89hzjlhIoWxvv/lbWxu5bZ38ruFvf2Dw6Pi8UnDxKnmWOexjHUrZAalUFi3wkpsJRpZFEpshqPbWd4cozYiVo92kmAQsYESfcGZddbDuFvpFkt+2Z+LrANdQqmaO8NvAKh1i5+dXszTCJXlkhnTpn5ig4xpK7jEaaGTGkwYH7EBth0qFqEJsvmoU3LpnB7px9o9Zcnc/d2RsciYSRS6yojZoVnNZuZ/WTu1/UqQCZWkFhVffNRPJbExme1NekIjt3LigHEt3KyED5lm3LrrFNwR6OrK69C4LlO/TO9pqUphoTycwwVcAYUbqMId1KAOHAbwBC/w6knv2Xvz3helG96y5xT+yPv4ATs9jy8=</latexit><latexit sha1_base64="zQ/za6pMLbH0pSNFRLkgsEYotLA=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFW5tTBmwsYxoPiA5wt5mkyzZ2zt25wLhyE+wsVDE1l9k579xk1yhiQ8GHu/NMDMvTJS06PvfXmFre2d3r7hfOjg8Oj4pn561bJwaLpo8VrHphMwKJbVookQlOokRLAqVaIeTu4XfngpjZayfcJaIIGIjLYeSM3TS47Rf65crftVfgmwSmpMK5Gj0y1+9QczTSGjkilnbpX6CQcYMSq7EvNRLrUgYn7CR6DqqWSRskC1PnZMrpwzIMDauNJKl+nsiY5G1syh0nRHDsV33FuJ/XjfFYS3IpE5SFJqvFg1TRTAmi7/JQBrBUc0cYdxIdyvhY2YYR5dOyYVA11/eJK2bKvWr9IFW6jSPowgXcAnXQOEW6nAPDWgChxE8wyu8ecp78d69j1VrwctnzuEPvM8fDTONkQ==</latexit>

     G7
<latexit sha1_base64="gf9RrSiDHliayRIsPe05VjhZNNg=">AAAB6nicbZBLSgNBEIZrfMaoMerSTWMQXIUZN9FdwIUuI5oHJEPo6dQkTXp6hu4eIQw5ghsXirj1IJ7BnQfwHNp5LDTxh4aP/6+iqypIBNfGdT+dldW19Y3N3FZ+e2e3sFfcP2joOFUM6ywWsWoFVKPgEuuGG4GtRCGNAoHNYHg5yZv3qDSP5Z0ZJehHtC95yBk11rq96la6xZJbdqciy+DNoVQtfH+9A0CtW/zo9GKWRigNE1Trtucmxs+oMpwJHOc7qcaEsiHtY9uipBFqP5uOOiYn1umRMFb2SUOm7u+OjEZaj6LAVkbUDPRiNjH/y9qpCc/9jMskNSjZ7KMwFcTEZLI36XGFzIiRBcoUt7MSNqCKMmOvk7dH8BZXXobGWdlzy96NV6pewEw5OIJjOAUPKlCFa6hBHRj04QGe4NkRzqPz4rzOSlecec8h/JHz9gO/55Bb</latexit><latexit sha1_base64="k1Kh7886hiizSl7iWMIwxk8BI+U=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5sEruAhZYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbuZ+5wmV5rF8NNME/YiOJA85o8ZKD7eD2qBccavuAmSdeDmpQI7moPzVH8YsjVAaJqjWPc9NjJ9RZTgTOCv1U40JZRM6wp6lkkao/Wxx6oxcWGVIwljZkoYs1N8TGY20nkaB7YyoGetVby7+5/VSE9b9jMskNSjZclGYCmJiMv+bDLlCZsTUEsoUt7cSNqaKMmPTKdkQvNWX10n7quq5Ve/eqzSu8ziKcAbncAke1KABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AHGbo1p</latexit>

G7
<latexit sha1_base64="gf9RrSiDHliayRIsPe05VjhZNNg=">AAAB6nicbZBLSgNBEIZrfMaoMerSTWMQXIUZN9FdwIUuI5oHJEPo6dQkTXp6hu4eIQw5ghsXirj1IJ7BnQfwHNp5LDTxh4aP/6+iqypIBNfGdT+dldW19Y3N3FZ+e2e3sFfcP2joOFUM6ywWsWoFVKPgEuuGG4GtRCGNAoHNYHg5yZv3qDSP5Z0ZJehHtC95yBk11rq96la6xZJbdqciy+DNoVQtfH+9A0CtW/zo9GKWRigNE1Trtucmxs+oMpwJHOc7qcaEsiHtY9uipBFqP5uOOiYn1umRMFb2SUOm7u+OjEZaj6LAVkbUDPRiNjH/y9qpCc/9jMskNSjZ7KMwFcTEZLI36XGFzIiRBcoUt7MSNqCKMmOvk7dH8BZXXobGWdlzy96NV6pewEw5OIJjOAUPKlCFa6hBHRj04QGe4NkRzqPz4rzOSlecec8h/JHz9gO/55Bb</latexit><latexit sha1_base64="k1Kh7886hiizSl7iWMIwxk8BI+U=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5sEruAhZYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbuZ+5wmV5rF8NNME/YiOJA85o8ZKD7eD2qBccavuAmSdeDmpQI7moPzVH8YsjVAaJqjWPc9NjJ9RZTgTOCv1U40JZRM6wp6lkkao/Wxx6oxcWGVIwljZkoYs1N8TGY20nkaB7YyoGetVby7+5/VSE9b9jMskNSjZclGYCmJiMv+bDLlCZsTUEsoUt7cSNqaKMmPTKdkQvNWX10n7quq5Ve/eqzSu8ziKcAbncAke1KABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AHGbo1p</latexit>

 G6
<latexit sha1_base64="33fw2/AFerLTlHVJz3j4MxieHGY=">AAAB6nicbZDJSgNBEIZr4hbjFvXopTEInsKMB5dbwIMeI5oFkiH0dGqSJj09Q3ePEIY8ghcPinj1QXwGbz6Az6Gd5aCJPzR8/H8VXVVBIrg2rvvp5JaWV1bX8uuFjc2t7Z3i7l5dx6liWGOxiFUzoBoFl1gz3AhsJgppFAhsBIPLcd64R6V5LO/MMEE/oj3JQ86osdbtVee0Uyy5ZXcisgjeDEqV7e+vdwCodoof7W7M0gilYYJq3fLcxPgZVYYzgaNCO9WYUDagPWxZlDRC7WeTUUfkyDpdEsbKPmnIxP3dkdFI62EU2MqImr6ez8bmf1krNeG5n3GZpAYlm34UpoKYmIz3Jl2ukBkxtECZ4nZWwvpUUWbsdQr2CN78yotQPyl7btm78UqVC5gqDwdwCMfgwRlU4BqqUAMGPXiAJ3h2hPPovDiv09KcM+vZhz9y3n4AvmOQWg==</latexit><latexit sha1_base64="RgySRxniC62VXr7r0TVCYDug3nY=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe4sjHYBCy0jmg9IjrC32UuW7O0du3NCOPITbCwUsfUX2flv3CRXaOKDgcd7M8zMCxIpDLrut1NYW9/Y3Cpul3Z29/YPyodHLROnmvEmi2WsOwE1XArFmyhQ8k6iOY0CydvB+Gbmt5+4NiJWjzhJuB/RoRKhYBSt9HDbv+yXK27VnYOsEi8nFcjR6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5NNSLzU8oWxMh7xrqaIRN342P3VKzqwyIGGsbSkkc/X3REYjYyZRYDsjiiOz7M3E/7xuiuGVnwmVpMgVWywKU0kwJrO/yUBozlBOLKFMC3srYSOqKUObTsmG4C2/vEpaF1XPrXr3XqV+ncdRhBM4hXPwoAZ1uIMGNIHBEJ7hFd4c6bw4787HorXg5DPH8AfO5w/E6o1o</latexit>

G6
<latexit sha1_base64="33fw2/AFerLTlHVJz3j4MxieHGY=">AAAB6nicbZDJSgNBEIZr4hbjFvXopTEInsKMB5dbwIMeI5oFkiH0dGqSJj09Q3ePEIY8ghcPinj1QXwGbz6Az6Gd5aCJPzR8/H8VXVVBIrg2rvvp5JaWV1bX8uuFjc2t7Z3i7l5dx6liWGOxiFUzoBoFl1gz3AhsJgppFAhsBIPLcd64R6V5LO/MMEE/oj3JQ86osdbtVee0Uyy5ZXcisgjeDEqV7e+vdwCodoof7W7M0gilYYJq3fLcxPgZVYYzgaNCO9WYUDagPWxZlDRC7WeTUUfkyDpdEsbKPmnIxP3dkdFI62EU2MqImr6ez8bmf1krNeG5n3GZpAYlm34UpoKYmIz3Jl2ukBkxtECZ4nZWwvpUUWbsdQr2CN78yotQPyl7btm78UqVC5gqDwdwCMfgwRlU4BqqUAMGPXiAJ3h2hPPovDiv09KcM+vZhz9y3n4AvmOQWg==</latexit><latexit sha1_base64="RgySRxniC62VXr7r0TVCYDug3nY=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe4sjHYBCy0jmg9IjrC32UuW7O0du3NCOPITbCwUsfUX2flv3CRXaOKDgcd7M8zMCxIpDLrut1NYW9/Y3Cpul3Z29/YPyodHLROnmvEmi2WsOwE1XArFmyhQ8k6iOY0CydvB+Gbmt5+4NiJWjzhJuB/RoRKhYBSt9HDbv+yXK27VnYOsEi8nFcjR6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5NNSLzU8oWxMh7xrqaIRN342P3VKzqwyIGGsbSkkc/X3REYjYyZRYDsjiiOz7M3E/7xuiuGVnwmVpMgVWywKU0kwJrO/yUBozlBOLKFMC3srYSOqKUObTsmG4C2/vEpaF1XPrXr3XqV+ncdRhBM4hXPwoAZ1uIMGNIHBEJ7hFd4c6bw4787HorXg5DPH8AfO5w/E6o1o</latexit>

    G5
<latexit sha1_base64="14po1GHvmTeq5zHBqa9ge3K3WbM=">AAAB6nicbZBLSgNBEIZr4ivGV9Slm8YguAozgqi7gAtdRjQPSIbQ06lJmvT0DN09QhhyBDcuFHHrQTyDOw/gObTzWGjiDw0f/19FV1WQCK6N6346uaXlldW1/HphY3Nre6e4u1fXcaoY1lgsYtUMqEbBJdYMNwKbiUIaBQIbweBynDfuUWkeyzszTNCPaE/ykDNqrHV71TntFEtu2Z2ILII3g1Jl+/vrHQCqneJHuxuzNEJpmKBatzw3MX5GleFM4KjQTjUmlA1oD1sWJY1Q+9lk1BE5sk6XhLGyTxoycX93ZDTSehgFtjKipq/ns7H5X9ZKTXjuZ1wmqUHJph+FqSAmJuO9SZcrZEYMLVCmuJ2VsD5VlBl7nYI9gje/8iLUT8qeW/ZuvFLlAqbKwwEcwjF4cAYVuIYq1IBBDx7gCZ4d4Tw6L87rtDTnzHr24Y+ctx+835BZ</latexit><latexit sha1_base64="Km0JAmPn6+RMKOLMFLr9QT6ANmU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0kEqd4KHvRY0X5AG8pmu2mXbjZhdyKU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrR5wk3I/oUIlQMIpWerjtX/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr17r1K/zuMowgmcwjl4UIM63EEDmsBgCM/wCm+OdF6cd+dj0Vpw8plj+APn8wfDZo1n</latexit>

G5
<latexit sha1_base64="14po1GHvmTeq5zHBqa9ge3K3WbM=">AAAB6nicbZBLSgNBEIZr4ivGV9Slm8YguAozgqi7gAtdRjQPSIbQ06lJmvT0DN09QhhyBDcuFHHrQTyDOw/gObTzWGjiDw0f/19FV1WQCK6N6346uaXlldW1/HphY3Nre6e4u1fXcaoY1lgsYtUMqEbBJdYMNwKbiUIaBQIbweBynDfuUWkeyzszTNCPaE/ykDNqrHV71TntFEtu2Z2ILII3g1Jl+/vrHQCqneJHuxuzNEJpmKBatzw3MX5GleFM4KjQTjUmlA1oD1sWJY1Q+9lk1BE5sk6XhLGyTxoycX93ZDTSehgFtjKipq/ns7H5X9ZKTXjuZ1wmqUHJph+FqSAmJuO9SZcrZEYMLVCmuJ2VsD5VlBl7nYI9gje/8iLUT8qeW/ZuvFLlAqbKwwEcwjF4cAYVuIYq1IBBDx7gCZ4d4Tw6L87rtDTnzHr24Y+ctx+835BZ</latexit><latexit sha1_base64="Km0JAmPn6+RMKOLMFLr9QT6ANmU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0kEqd4KHvRY0X5AG8pmu2mXbjZhdyKU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrR5wk3I/oUIlQMIpWerjtX/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr17r1K/zuMowgmcwjl4UIM63EEDmsBgCM/wCm+OdF6cd+dj0Vpw8plj+APn8wfDZo1n</latexit>

G4
<latexit sha1_base64="dyDg7m/S0YKg4qk5XiWYXH+JiD8=">AAAB6nicbZBLSgNBEIZr4ivGV9Slm8YguAozIqi7gAtdRjQPSIbQ06lJmvT0DN09QhhyBDcuFHHrQTyDOw/gObTzWGjiDw0f/19FV1WQCK6N6346uaXlldW1/HphY3Nre6e4u1fXcaoY1lgsYtUMqEbBJdYMNwKbiUIaBQIbweBynDfuUWkeyzszTNCPaE/ykDNqrHV71TntFEtu2Z2ILII3g1Jl+/vrHQCqneJHuxuzNEJpmKBatzw3MX5GleFM4KjQTjUmlA1oD1sWJY1Q+9lk1BE5sk6XhLGyTxoycX93ZDTSehgFtjKipq/ns7H5X9ZKTXjuZ1wmqUHJph+FqSAmJuO9SZcrZEYMLVCmuJ2VsD5VlBl7nYI9gje/8iLUT8qeW/ZuvFLlAqbKwwEcwjF4cAYVuIYq1IBBDx7gCZ4d4Tw6L87rtDTnzHr24Y+ctx+7W5BY</latexit><latexit sha1_base64="t6LKRhoZ2UIZ7vNzxzPpyzmPUmQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KHvRY0X5AG8pmu2mXbjZhdyKU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrR5wk3I/oUIlQMIpWerjtX/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr17r1K/zuMowgmcwjl4UIM63EEDmsBgCM/wCm+OdF6cd+dj0Vpw8plj+APn8wfB4o1m</latexit>

G4
<latexit sha1_base64="dyDg7m/S0YKg4qk5XiWYXH+JiD8=">AAAB6nicbZBLSgNBEIZr4ivGV9Slm8YguAozIqi7gAtdRjQPSIbQ06lJmvT0DN09QhhyBDcuFHHrQTyDOw/gObTzWGjiDw0f/19FV1WQCK6N6346uaXlldW1/HphY3Nre6e4u1fXcaoY1lgsYtUMqEbBJdYMNwKbiUIaBQIbweBynDfuUWkeyzszTNCPaE/ykDNqrHV71TntFEtu2Z2ILII3g1Jl+/vrHQCqneJHuxuzNEJpmKBatzw3MX5GleFM4KjQTjUmlA1oD1sWJY1Q+9lk1BE5sk6XhLGyTxoycX93ZDTSehgFtjKipq/ns7H5X9ZKTXjuZ1wmqUHJph+FqSAmJuO9SZcrZEYMLVCmuJ2VsD5VlBl7nYI9gje/8iLUT8qeW/ZuvFLlAqbKwwEcwjF4cAYVuIYq1IBBDx7gCZ4d4Tw6L87rtDTnzHr24Y+ctx+7W5BY</latexit><latexit sha1_base64="t6LKRhoZ2UIZ7vNzxzPpyzmPUmQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KHvRY0X5AG8pmu2mXbjZhdyKU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrR5wk3I/oUIlQMIpWerjtX/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr17r1K/zuMowgmcwjl4UIM63EEDmsBgCM/wCm+OdF6cd+dj0Vpw8plj+APn8wfB4o1m</latexit>

G2
<latexit sha1_base64="R88rmo2+PJL9fpvOGvGhriR1zW0=">AAAB6nicbZC7SgNBFIbPeo3xFk1pMxgEq7CbxnQGFLSMaC6QLGF2MpsMmZ1dZs4KYckj2FgoYusT2dn5KE4uhSb+MPDx/+cw55wgkcKg6345a+sbm1vbuZ387t7+wWHh6Lhp4lQz3mCxjHU7oIZLoXgDBUreTjSnUSB5KxhdTfPWI9dGxOoBxwn3IzpQIhSMorXub3qVXqHklt2ZyCp4CyjVitXrbwCo9wqf3X7M0ogrZJIa0/HcBP2MahRM8km+mxqeUDaiA96xqGjEjZ/NRp2QM+v0SRhr+xSSmfu7I6ORMeMosJURxaFZzqbmf1knxbDqZ0IlKXLF5h+FqSQYk+nepC80ZyjHFijTws5K2JBqytBeJ2+P4C2vvArNStlzy96dV6pdwlw5OIFTOAcPLqAGt1CHBjAYwBO8wKsjnWfnzXmfl645i54i/JHz8QMF6o8Z</latexit><latexit sha1_base64="C28iVRPOV4KF4C6pUIwutW/ZjbA=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe7SmM6AhZYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbuZ+5wmV5rF8NNME/YiOJA85o8ZKD7eD2qBccavuAmSdeDmpQI7moPzVH8YsjVAaJqjWPc9NjJ9RZTgTOCv1U40JZRM6wp6lkkao/Wxx6oxcWGVIwljZkoYs1N8TGY20nkaB7YyoGetVby7+5/VSE9b9jMskNSjZclGYCmJiMv+bDLlCZsTUEsoUt7cSNqaKMmPTKdkQvNWX10m7VvXcqnfvVRrXeRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AHAqI1q</latexit>

G2
<latexit sha1_base64="R88rmo2+PJL9fpvOGvGhriR1zW0=">AAAB6nicbZC7SgNBFIbPeo3xFk1pMxgEq7CbxnQGFLSMaC6QLGF2MpsMmZ1dZs4KYckj2FgoYusT2dn5KE4uhSb+MPDx/+cw55wgkcKg6345a+sbm1vbuZ387t7+wWHh6Lhp4lQz3mCxjHU7oIZLoXgDBUreTjSnUSB5KxhdTfPWI9dGxOoBxwn3IzpQIhSMorXub3qVXqHklt2ZyCp4CyjVitXrbwCo9wqf3X7M0ogrZJIa0/HcBP2MahRM8km+mxqeUDaiA96xqGjEjZ/NRp2QM+v0SRhr+xSSmfu7I6ORMeMosJURxaFZzqbmf1knxbDqZ0IlKXLF5h+FqSQYk+nepC80ZyjHFijTws5K2JBqytBeJ2+P4C2vvArNStlzy96dV6pdwlw5OIFTOAcPLqAGt1CHBjAYwBO8wKsjnWfnzXmfl645i54i/JHz8QMF6o8Z</latexit><latexit sha1_base64="C28iVRPOV4KF4C6pUIwutW/ZjbA=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe7SmM6AhZYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbuZ+5wmV5rF8NNME/YiOJA85o8ZKD7eD2qBccavuAmSdeDmpQI7moPzVH8YsjVAaJqjWPc9NjJ9RZTgTOCv1U40JZRM6wp6lkkao/Wxx6oxcWGVIwljZkoYs1N8TGY20nkaB7YyoGetVby7+5/VSE9b9jMskNSjZclGYCmJiMv+bDLlCZsTUEsoUt7cSNqaKMmPTKdkQvNWX10m7VvXcqnfvVRrXeRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AHAqI1q</latexit>

G3
<latexit sha1_base64="YfmIxyFuR/XvgYlIlgBwwYTySc4=">AAAB6nicbZC7SgNBFIbPxluMt2hKm8EgWIVdLUxnQEHLiOYCyRJmJ2eTIbOzy8ysEJY8go2FIrY+kZ2dj+LkUmj0h4GP/z+HOecEieDauO6nk1tZXVvfyG8WtrZ3dveK+wdNHaeKYYPFIlbtgGoUXGLDcCOwnSikUSCwFYwup3nrAZXmsbw34wT9iA4kDzmjxlp3172zXrHsVtyZyF/wFlCulapXXwBQ7xU/uv2YpRFKwwTVuuO5ifEzqgxnAieFbqoxoWxEB9ixKGmE2s9mo07IsXX6JIyVfdKQmfuzI6OR1uMosJURNUO9nE3N/7JOasKqn3GZpAYlm38UpoKYmEz3Jn2ukBkxtkCZ4nZWwoZUUWbsdQr2CN7yyn+heVrx3Ip365VrFzBXHg7hCE7Ag3OowQ3UoQEMBvAIz/DiCOfJeXXe5qU5Z9FTgl9y3r8BB26PGg==</latexit><latexit sha1_base64="tJ8TyT5k39So0/HgOCMOs+ps/lQ=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe60iJ0BCy0jmg9IjrC32UuW7O0du3NCOPITbCwUsfUX2flv3CRXaOKDgcd7M8zMCxIpDLrut1NYW9/Y3Cpul3Z29/YPyodHLROnmvEmi2WsOwE1XArFmyhQ8k6iOY0CydvB+Gbmt5+4NiJWjzhJuB/RoRKhYBSt9HDbv+yXK27VnYOsEi8nFcjR6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5NNSLzU8oWxMh7xrqaIRN342P3VKzqwyIGGsbSkkc/X3REYjYyZRYDsjiiOz7M3E/7xuiuGVnwmVpMgVWywKU0kwJrO/yUBozlBOLKFMC3srYSOqKUObTsmG4C2/vEpaF1XPrXr3XqV+ncdRhBM4hXPwoAZ1uIMGNIHBEJ7hFd4c6bw4787HorXg5DPH8AfO5w/CLI1r</latexit>

G3
<latexit sha1_base64="YfmIxyFuR/XvgYlIlgBwwYTySc4=">AAAB6nicbZC7SgNBFIbPxluMt2hKm8EgWIVdLUxnQEHLiOYCyRJmJ2eTIbOzy8ysEJY8go2FIrY+kZ2dj+LkUmj0h4GP/z+HOecEieDauO6nk1tZXVvfyG8WtrZ3dveK+wdNHaeKYYPFIlbtgGoUXGLDcCOwnSikUSCwFYwup3nrAZXmsbw34wT9iA4kDzmjxlp3172zXrHsVtyZyF/wFlCulapXXwBQ7xU/uv2YpRFKwwTVuuO5ifEzqgxnAieFbqoxoWxEB9ixKGmE2s9mo07IsXX6JIyVfdKQmfuzI6OR1uMosJURNUO9nE3N/7JOasKqn3GZpAYlm38UpoKYmEz3Jn2ukBkxtkCZ4nZWwoZUUWbsdQr2CN7yyn+heVrx3Ip365VrFzBXHg7hCE7Ag3OowQ3UoQEMBvAIz/DiCOfJeXXe5qU5Z9FTgl9y3r8BB26PGg==</latexit><latexit sha1_base64="tJ8TyT5k39So0/HgOCMOs+ps/lQ=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe60iJ0BCy0jmg9IjrC32UuW7O0du3NCOPITbCwUsfUX2flv3CRXaOKDgcd7M8zMCxIpDLrut1NYW9/Y3Cpul3Z29/YPyodHLROnmvEmi2WsOwE1XArFmyhQ8k6iOY0CydvB+Gbmt5+4NiJWjzhJuB/RoRKhYBSt9HDbv+yXK27VnYOsEi8nFcjR6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5NNSLzU8oWxMh7xrqaIRN342P3VKzqwyIGGsbSkkc/X3REYjYyZRYDsjiiOz7M3E/7xuiuGVnwmVpMgVWywKU0kwJrO/yUBozlBOLKFMC3srYSOqKUObTsmG4C2/vEpaF1XPrXr3XqV+ncdRhBM4hXPwoAZ1uIMGNIHBEJ7hFd4c6bw4787HorXg5DPH8AfO5w/CLI1r</latexit>

G1
<latexit sha1_base64="9BKAasETqXC+M/0XKmd8ApzZtYQ=">AAAB6nicbVDLSgMxFL1TX7W+quLKTXAQXJWJG12OuNBlRfuAdiiZNNOGZjJDkhHKUPAH3LhQxK1/4J+482/MtC609cDlHs65IfeeMBVcG8/7ckpLyyura+X1ysbm1vZOdXevqZNMUdagiUhUOySaCS5Zw3AjWDtVjMShYK1wdFn4rXumNE/knRmnLIjJQPKIU2KsdHvVw72q69W8KdAiwT/E9Q8+3AcAqPeqn91+QrOYSUMF0bqDvdQEOVGGU8EmlW6mWUroiAxYx1JJYqaDfLrqBB1bpY+iRNmSBk3V3y9yEms9jkM7GRMz1PNeIf7ndTITnQc5l2lmmKSzj6JMIJOg4m7U54pRI8aWEKq43RXRIVGEGptOxYaA509eJM3TGvZq+Aa7/kWRhUUZDuEITgDDGfhwDXVoAIUBPMIzvDjCeXJenbfZaMmZddiHP3DevwEme4+W</latexit><latexit sha1_base64="ZRt12FGFpArHDKmRqXoH1qrca5c=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFW5ttIxYaBnRxEByhL3NXrJkb+/YnRPCEfAP2FgoYusvsvPfuPkoNPHBwOO9GWbmhamSFn3/2yusrK6tbxQ3S1vbO7t75f2Dpk0yw0WDJyoxrZBZoaQWDZSoRCs1gsWhEg/h8GriPzwKY2Wi73GUiiBmfS0jyRk66e66S7vlil/1pyDLhM5JBeaod8tfnV7Cs1ho5IpZ26Z+ikHODEquxLjUyaxIGR+yvmg7qlksbJBPTx2TE6f0SJQYVxrJVP09kbPY2lEcus6Y4cAuehPxP6+dYXQR5FKnGQrNZ4uiTBFMyORv0pNGcFQjRxg30t1K+IAZxtGlU3Ih0MWXl0nzrEr9Kr2lldrl0yyOIhzBMZwChXOowQ3UoQEc+vAMr/DmKe/Fe/c+Zq0Fbx7hIfyB9/kD5b6N6w==</latexit>

G1
<latexit sha1_base64="9BKAasETqXC+M/0XKmd8ApzZtYQ=">AAAB6nicbVDLSgMxFL1TX7W+quLKTXAQXJWJG12OuNBlRfuAdiiZNNOGZjJDkhHKUPAH3LhQxK1/4J+482/MtC609cDlHs65IfeeMBVcG8/7ckpLyyura+X1ysbm1vZOdXevqZNMUdagiUhUOySaCS5Zw3AjWDtVjMShYK1wdFn4rXumNE/knRmnLIjJQPKIU2KsdHvVw72q69W8KdAiwT/E9Q8+3AcAqPeqn91+QrOYSUMF0bqDvdQEOVGGU8EmlW6mWUroiAxYx1JJYqaDfLrqBB1bpY+iRNmSBk3V3y9yEms9jkM7GRMz1PNeIf7ndTITnQc5l2lmmKSzj6JMIJOg4m7U54pRI8aWEKq43RXRIVGEGptOxYaA509eJM3TGvZq+Aa7/kWRhUUZDuEITgDDGfhwDXVoAIUBPMIzvDjCeXJenbfZaMmZddiHP3DevwEme4+W</latexit><latexit sha1_base64="ZRt12FGFpArHDKmRqXoH1qrca5c=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFW5ttIxYaBnRxEByhL3NXrJkb+/YnRPCEfAP2FgoYusvsvPfuPkoNPHBwOO9GWbmhamSFn3/2yusrK6tbxQ3S1vbO7t75f2Dpk0yw0WDJyoxrZBZoaQWDZSoRCs1gsWhEg/h8GriPzwKY2Wi73GUiiBmfS0jyRk66e66S7vlil/1pyDLhM5JBeaod8tfnV7Cs1ho5IpZ26Z+ikHODEquxLjUyaxIGR+yvmg7qlksbJBPTx2TE6f0SJQYVxrJVP09kbPY2lEcus6Y4cAuehPxP6+dYXQR5FKnGQrNZ4uiTBFMyORv0pNGcFQjRxg30t1K+IAZxtGlU3Ih0MWXl0nzrEr9Kr2lldrl0yyOIhzBMZwChXOowQ3UoQEc+vAMr/DmKe/Fe/c+Zq0Fbx7hIfyB9/kD5b6N6w==</latexit>

Figure 2: A sample graph for a TDRN

cost as a discrete point, and use piecewise linear functions
(PLF) to fit these discrete points [18]. Note that the weight
function for edge evivj might be different from that for edge
evjvi in practice. In this paper, we simply assume they are
the same for ease of presentation – treating them differently
will not affect our algorithms.

Example 2: [Graph.] Figure 2 shows a time dependent
directed graph (please ignore the circles for now, which will
be discussed in Section 3 for hierarchical graph partitioning).

[Edge Weights.] Edge weights are given in Table 2. For
simplicity, we assume the weight for edge evivj is the same
as evjvi , so only one is given. Each edge is associated with
a set of (time,weight) pairs, e.g., the weight (0, 8) for ev1v2
says that it takes 8 minutes from v1 to v2 at time 0.

[Piecewise Linear Weight Functions.] Consider Figure 2 and
its edge weights in Table 2. Some sample piecewise lin-
ear weight functions are shown in Figure 3(a), where edge
weights are time-varying, such as ωv2v1(t). ✷
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(b) Travel-Time Functions
Figure 3: Sample PLFs

Definition 3. [Path.] A path ρvsve is a sequence of
connected vertices 〈vs, . . . , ve〉. We write ̺vsve as the set
of all paths from vs to ve.

Definition 4. [Travel Time Function of a Path.] Given
a path ρv1vi , let ρv1vi−1 be a sub-path of ρv1vi by removing
the last vertex vi. The travel time function for path ρv1vi
starting at time t, denoted by τρv1vi

(t), is recursively defined
as: τρv1vi

(t) = τρv1vi−1
(t) + ωvi−1vi(t + τρv1vi−1

(t)), which

is the time needed from v1 to vi−1 via path ρv1vi−1 depart-
ing at t, plus the time from vi−1 to vi after reaching vi−1.
Obviously, τρv1v1

(t) = 0.

Now we introduce the travel time function of the shortest
path between two vertices departing at a specified time.
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Definition 5. [Shortest Travel Time Function.] The
shortest travel time function (STTF) from vs to ve at time
t, denote by τ∗

vsve(t), is the minimum time from all possi-
ble paths ̺vsve , i.e., τ

∗
vsve(t) = minρvsve

{τρvsve
(t) | ρvsve ∈

̺vsve}. The corresponding shortest path is denoted by
ρ∗vsve(t).

Note that we implicitly assume the FIFO [23] property:
for any time t ≤ t′, we have t+ τ∗

vsve(t) ≤ t′ + τ∗
vsve(t

′).

Example 3: [Paths.] This, 〈v0, v1, v9〉, is a path from v0 to
v9. 〈v0, v2〉, 〈v0, v1, v2〉 and 〈v0, v1, v9, v6, v2〉 are in ̺v0v2 .

[Travel Time Functions.] Some sample travel time functions
are given in Figure 3(b). For instance, τ〈v2,v1〉(t) = ωv2v1(t)
and τ〈v2,v0,v1〉(t) = ωv2v0(t) + ωv0v1(t+ ωv2v0(t)).

[Shortest Travel Time Functions.] One shortest travel time
function is τ∗

v2v1(t) =minρv2v1
{τρv2v1

(t) | ρv2v1 ∈ ̺v2v1},
which is shown as the bold dashed line in Figure 3(b). ✷

2.2 Time Dependent Shortest Path Queries
We introduce two types of widely used queries.

Definition 6. [Time Dependent Shortest Path (TDSP).]
Given a source vertex vs, a target vertex ve, and a departure
time t from vs, the time dependent shortest path query,
denoted by Q(vs, ve, t), returns the exact fastest travel time
τ∗
vsve(t) and its associated path ρ∗vsve(t).

The other type is for route planning – one always wants to
find the fastest route from one vertex to another, departing
within a specific time interval, instead of just a time point.

Definition 7. [Time Interval Planning (TIP).] Given a
source vertex vs, a target vertex ve, and a departure time
interval I = [t, t′], the time interval planning query, denoted
by Q(vs, ve, I), returns t∗ ∈ I, at which it takes the exact
fastest time from vs to ve, denoted by τ∗

vsve(t
∗), and its as-

sociated path ρ∗vsve(t
∗).

Note that, for simplifying our discussion, we focus on de-
parture time interval when using I. However, it could also be
arrival time interval for a different type of route planning.

Example 4: Consider Figure 2, 3(b) and Table 2. Let’s
discuss different types of queries from v2 to v1.

[TDSP: Q(v2, v1, 10).] It has a fixed departure time t = 10. A
TDSP algorithm will return the fastest travel time (8 mins)
through optimal path 〈v2, v1〉.

[TIP: Q(v2, v1, [20, 60]).] It has a time interval [20, 60]. A TIP

algorithm will return the optimal departure time as t∗ = 20
with fastest travel time (8 mins), and the associated optimal
path is 〈v2, v1〉. ✷

3. TDGTREE: TIME DEPENDENT IN

DEX
As mentioned earlier, shortest path related queries over

large TDRNs require high computational cost, such that tra-
ditional algorithms are not efficient enough to support real-
world applications. Apparently, indexes are needed.

Our key idea is inspired from two aspects: (1) Hierarchical
partitions are widely used to index spatial data, such as R-
tree. (2) No one can afford to index all pairs of shortest
paths – with time dependent edge functions the number will
be blown up. Fortunately, oftentimes, only a small number

of time dependent shortest paths are needed to efficiently
support shortest paths of all pairs, such as G-tree [38] that
indexes static shortest paths based on partitions.

In this section, we will first define our proposed index
TD-G-tree in Section 3.1, and then elaborate how to con-
struct and update it in Section 3.2 and 3.3 respectively.

3.1 The TDGTree Index
Before defining TD-G-tree, let’s introduce its main con-

cepts: (hierarchical) graph partitioning, border vertices, and
travel-time matrix for each partition.

Definition 8. [Graph Partitioning.] Given a graph G =
(V,E,W, T ), a graph partitioning of G, denoted by ∆(G), is
a set of n subgraphs Gi = (Vi, Ei,Wi, T ) (i ∈ [1, n]), where
(1) V =

⋃

i∈[1,n] Vi; (2) Vi∩Vj = ∅ if i 6= j; and (3) each Gi

is an induced subgraph of G – i.e., consisting of vertices Vi

and all edges connecting pairs of vertices Vi in E and their
associated weight functions.

Example 5: [Graph Partitioning.] Figure 2 shows sample
partitions, e.g., ∆(G1) = {G2, G3} is a graph partitioning
over G1.

[Hierarchical Graph Partitioning.] We can further partition
G2 into {G4, G5}, and G3 into {G6, G7}, which are also
shown in Figure 2. ✷

We will discuss how to perform hierarchical graph parti-
tioning in Section 3.2. Note that during graph partitioning,
all edges across partitions are cut, where corresponding ver-
tices are called border vertices (or simply as borders). Bor-
ders are important for our index as we can safely hop over
non-border vertices through borders during query process-
ing. Formally, we define borders below.

Definition 9. [Border.] Given a graph G =
(V,E,W, T ), let Gx(Vx, Ex,Wx, T ) be one of its sub-
graphs generated by hierarchical graph partitioning of G.
A vertex vi ∈ Vx is a border of Gx if there exists an edge
evivj ∈ E but evivj 6∈ Ex. We use B(Gx) to denote the set
of borders of graph Gx.

Example 6: [Borders.] Consider sub-partitions ∆(G1) =
{G2, G3} of G1 in Figure 2. We have B(G2) = {v2, v9} and
B(G3) = {v3, v6}. Recursively, we get B(G4) = {v1, v2}. ✷

Definition 10. [Travel-Time Matrix.] Given a set X of
vertices, a travel-time matrix M maintains shortest travel
time functions (see Definition 5) of all pairs of vertices in
X. Given ∀vi, vj ∈ X and a departure time t, M [vi, vj ](t)
returns τ∗

vivj
(t), the shortest time from vi to vj .

We simply write matrix for travel-time matrix. Intu-
itively, we want to maintain a matrix for each partition,
such that any route query can be efficiently computed by
using these matrices. Because the vertices of a sub-partition
(e.g., {v0, v1, v2} of G4) are clearly also vertices of its parent
partition (i.e., G2), we need to be careful to avoid data re-
dundancy, for which we differentiate two types of partitions:

• Leaf Partitions: those partitions without sub-
partitions, such as {G4, G5, G6, G7}.

• Internal Partitions: those with sub-partitions, such as
{G1, G2, G3}.

1251



Root node

v2

G1

G2 G3

G4 G5 G6 G7

v9 v3 v6

v2 v9v1 v3 v6v0 v10 v11 v4 v5 v7 v8

Leaf nodes

Vertex

Border

Figure 4: A sample TD-G-tree

Intuitively, for a leaf partition GL, all vertices need to
be indexed in ML, i.e., X(GL) = VL. However, we do not
maintain matrix entires between non-border vertex pairs to
save its huge space cost. As will be shown later in Section 4,
we can recover shortest paths even without these pairs. For
an internal partition GI , the vertices needed for its matrix
are the union of all its sub-partitions’ borders, X(GI) =
∪Gc∈∆(GI )B(Gc), because all other path information within
GI can be assembled by the matrices of its sub-partitions.

Example 7: [Leaf Partitions.] We have X(G4) = {v0, v1,
v2} and X(G6) = {v3, v4, v5}.

[Interval Partitions.] We have X(G2) = {v1, v2, v9}, be-
cause ∆(G2) = {G4, G5}, B(G4) = {v1, v2} and B(G5) =
{v9}. Similarly, we have X(G3) = {v3, v6}. Moreover,
X(G1) = {v2, v3, v6, v9}, because ∆(G1) = {G2, G3}, B(G2)
= {v2, v9} and B(G3) = {v3, v6}.

Also, note that B(G2) = {v2, v9} (Figure 4), and it is
not the same as X(G2) = {v1, v2, v9}, which is the union of
borders of G2’s child-nodes, B(G4) and B(G5).

[Travel-time Matrices.] Figure 5 shows two matrices: M3 for
an internal partition G3, and M4 for a leaf partition G4. In
M4, v0 is a non-border vertex, and v1, v2 are borders of G4.
Specifically, entry M4[v2, v1] represents the shortest travel
time function from v2 to v1 (τ∗

v2v1 in Figure 3(b)). ✷

We are now ready to define our proposed index. Typically,
any hierarchical partitioning needs two parameters: one to
restrict the number of partitions for each level of partition-
ing, and the other to constrain the size of a leaf partition.

TD-G-tree. Given a TDRN graph G1, fanout parameter κf ,
and the maximum number of vertices in a leaf node κl, its
TD-G-tree is a height-balanced tree that:

1. Each tree node ni represents a partition Gi, i ∈ [1,m],
where the m partitions are generated by hierarchical
graph partitioning. The root tree node n1 is for G1.

2. Each internal node has κf (≥ 2) child nodes.
3. Each leaf node contains at most κl (≥ 1) graph ver-

tices, and all leaf nodes appear at the same level.
4. Each node ni maintains a travel-time matrix for Gi.

Properties (1)-(3) ensure that TD-G-tree is a balanced
tree; (4) is used to accelerate the performance of time de-
pendent shortest path search (see more details in Section 4).

For convenience, we use “vertex” for a vertex in the road-
network graph, and “node” for a node in the TD-G-tree.
Also, we will use the tree node ni and its corresponding
partition Gi interchangeably.

Example 8: [TD-G-tree.] Figure 4 shows a TD-G-tree

for the TDRN in Figure 2. The tree nodes are generated by
hierarchical graph partitioning (e.g., Example 5). For an
internal partition such as G3, we maintain a matrix (Fig-
ure 5(a)) for its X(G3) = {v3, v6}. For leaf partition such
as G4, we maintain a matrix (Figure 5(b)) for all its vertices
V3 = {v0, v1, v2}. ✷

M3 v3 v6
v3 {(0, 0), (60, 0)} {(0, 20), (15, 20), (30, 10), (50, 10)}
v6 {(0, 20), (15, 20), (30, 10), (50, 10)} {(0, 0), (60, 0)}

(a) Matrix M3 of sub-graph G3

M4 v0 v1 v2
v0 ——— {(0, 4), (56, 4)} {(0, 8), (52, 8)}

v1 {(0, 4), (56, 4)} {(0, 0), (60, 0)}
{(0, 8), (20, 8),
(25, 12), (48, 12)}

v2 {(0, 8), (52, 8)}
{(0, 8), (20, 8),
(25, 12), (48, 12)}

{(0, 0), (60, 0)}

(b) Matrix M4 of sub-graph G4

Figure 5: Travel time matrices for G3 and G4

3.2 TDGTree Construction
The construction of a TD-G-tree for a TDRN G consists of

two parts: its tree structure and the associated matrix for
each tree node. The tree structure is computed based on the
topology of G, and the matrix of each tree node is computed
based on vertices X(Gi) associated with each tree node Gi.

3.2.1 Computing TDGTree Nodes based on Hier
archical Graph Partitioning

Given a TDRN graph G, a fanout parameter κf , and a leaf
node size threshold κl, it first partitions G into κf approxi-
mately equal-sized subgraphs (i.e., |V1|≈ · · · ≈ |Vκf

|), which
form the child-nodes of G, i.e., {n1, . . . , nκf

}. It then recur-
sively partitions each of the above subgraphs ni (i ∈ [1, κf ]).
The entire process terminates when the new subgraphs have
at most κl vertices, i.e., reaching the leaf tree nodes.

Example 9: Figure 2 shows a hierarchical graph partition-
ing of G1, by setting κf = 2 and κl = 4. ✷

Note that finding the optimal graph partitioning for min-
imizing cut edges is NP-hard [22]. In this paper, we adopt
a well-known multilevel partitioning algorithm [22], which
minimizes the number of edges to cut, and guarantees that
each subgraph has nearly the same size through a balancing
factor. As a result, we get a balanced TD-G-tree.

3.2.2 Computing Matrices for Tree Nodes

The primary goal of using matrices is to maintain short-
est travel time functions to accelerate shortest path queries
Q(vs, ve) between two vertices, i.e., by only visiting a small
part of borders in least common tree node n that contains
both vertices vs and ve, and descendent tree nodes of n.
We face two main challenges for computing matrices.

[C1.] Redundant Matrix Entries. For any tree node ni (for
partition Gi), all vertices of Gi also belong to the parent-
node nj of ni, i.e., Gi is subgraph of Gj . Evidently, main-
taining all graph vertices in the matrix for each partition
will cause heavy data redundancy.

[C2.] Expensive Computation. For any two vertices in a
matrix, we need to compute the global optimal travel time
functions between them, which oftentimes involves vertices
that are not in the same partition – running a global algo-
rithm to compute shortest travel time functions (STTFs) for
each tree node is prohibitively expensive.

To tackle challenge C1, we have discussed earlier the graph
vertices that are needed to maintain for each matrix (see
Example 7). Besides, the entries of border pairs shared
by different matrices refer to the same physical memory,
which eliminates redundancy caused by shared borders. For
challenge C2, we propose a novel two-phase algorithm: we
first compute the “local optimal” travel-time functions in
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Algorithm 1: Two-Phase Matrix Building

Input: M = M1, · · · ,Mk : Matrices, W : Edge weights
Output: M : Matrices with optimal entries
// Approximate: Bottom-up Local-optimal

1 Initialize matrices entries with W ;
2 foreach node ni from i = k to 1 do
3 TD-Floyd (Mi);
4 if ni 6= root, let nf the parent node of ni then
5 foreach two distinct vertices

vs, ve ∈ X(Gi) ∩ X(Gf ) do
6 Mf [vs, ve] = Mi[vs, ve];

// Precise: Top-Down Global-optimal
7 foreach non-leaf node ni from i = 1 to k do
8 foreach child node Gc of Gi do
9 foreach two distinct vertices

vs, ve ∈ X(Gc) ∩ X(Gi) do
10 if Mi[vs, ve] 6= Mc[vs, ve] then
11 Mc[vs, ve] = Mi[vs, ve];
12 Mark Mc as dirty;

13 if Mc is dirty then
14 TD-Floyd (Mc);

Algorithm 2: TD-Floyd (M)

Input: M : A travel time matrix for partition G
Output: M : A refined travel time matrix

1 foreach vertex vk in the vertices X(G) of matrix M do
2 foreach vs in X(G) do
3 foreach ve in X(G) do
4 τ ′

vsve
=M [vs, vk]+Com(M [vk, ve],M [vs, vk]);

5 M [vs, ve]=Min(M [vs, ve], τ
′

vsve
);

a bottom-up fashion over the TD-G-tree, and then com-
pute the “global optimal” travel-time function in a top-
down fashion to gradually refine each imprecise matrix entry.
Next, let’s describe our proposed two-phase approach.

Two-Phase Algorithm. The two-phase method – “ap-
proximate: bottom-up local-optimal” and “precise: top-
down global-optimal” – to compute the travel-time functions
for each matrix, is shown in Algorithm 1.

To summarize, during the bottom-up local-optimal phase
(lines 2–6), we compute the matrix of a partition Gi by
only considering the information within Gi. This phase is
approximate (local optimal) because the precise STTF may
involve paths via some vertices outside of Gi. In the top-
down phase (lines 7–14), we use the global optimal infor-
mation computed in G1 (the entire graph) to refine those
approximate matrix entries to be precise.

Approximate: BottomUp LocalOptimal

It works as follows, from leaf nodes (i.e., bottom), to the
internal nodes (i.e., up), until the root (the loop in lines 2–6
is from k down to 1, i.e., leaf to root).

For each tree node ni, we first run a generalized Floyd
algorithm (line 3, will be explained shortly) over only the
vertices X(Gi) in subgraph Gi, and the number of vertices
in X(Gi) is much smaller than the number of vertices in Gi.

Afterwards, a key optimization to share computation is
that when a child-node Gi and its parent-node Gf share
common vertices in their matrices, i.e., those vertices in
X(Gi) ∩X(Gf ), the corresponding matrix entry in Mf can
be directly assigned (lines 5–6). A further optimization to
save space is that instead of synchronizing Mx[va, vb] and
My[va, vb] across different matrices, they directly use the
same physical entry linked by pointers – a synchronization
is then done automatically.

Precise: TopDown GlobalOptimal

After the above bottom-up phase, each matrix maintains
the local optimal results for the corresponding tree node.
Moreover, since G1 is the entire graph, its local optimal is
actually global optimal (the proof is omitted due to space
limitation). In what follows, we discuss how to refine those
local optimal results to become the global optimum.

For each non-leaf node starts from the root node (line 7),
it checks the shared vertices between matrix composing set
X of the current node and each of its child nodes (lines 8–
9). If it identifies that the shared vertices’ entries in the
child-node matrix are not global optimal (line 10), it will
first use the guaranteed global optimal results from current
node to update this child-node’s matrix (line 11), and mark
it as dirty (line 12). After finishing checking shared ver-
tices’ for a child-node matrix Mc, if Mc is updated, we re-
run the TD-Floyd algorithm on Mc to achieve global optimal
(lines 13-14). Otherwise, Mc and its decedent matrices are
already optimal after the Approximate: Bottom-up Local-
optimal phase, and we don’t need to recompute them.

The TD-Floyd Algorithm

Next, let’s complete the discussion of Algorithm 1 by de-
scribing the TD-Floyd algorithm used in lines 3 and 14 of
Algorithm 1. However, before presenting it, let’s pause and
introduce several important functions.

Com(τvsvk , τvkve). Given two travel-time functions τvsvk
and τvkve , the Com() operation refines the travel-time func-
tion τvkve by compounding the departure time from t to
τvsvk (t); that is, τvkve(t+ τvsvk (t)).

Min(τvsve , τ
′
vsve). Given two travel-time functions

τvsve , τ
′
vsve , the Min() operation returns a new travel-

time function with shorter travel time for every departure
time t (i.e., a series of interpolation points), denoted by
min{τvsve , τ

′
vsve}.

Example 10: [Com()] In Table 2, τ〈v0,v2〉 = ωv0v2 =
{(0, 8), (52, 8)}. τ〈v2,v1〉 = ωv2v1 = {(0, 8), (20, 8), (35, 20),
(40, 20)}. We get τ〈v2,v1〉(t + τ〈v0,v2〉(t)) = {(0, 8), (12, 8),
(27, 20), (32, 20)}.

[Min()] In Figure 3(b), based on τ〈v2,v0,v1〉 = {(0, 12),
(48, 12)} and τ〈v2,v1〉 = {(0, 8), (20, 8), (35, 20), (40, 20)}, we
get τ∗

v2v1 = {(0, 8), (20, 8), (25, 12), (48, 12)} (other paths
with larger travel time are omitted). ✷

TD-Floyd Algorithm. The TD-Floyd algorithm is given in
Algorithm 2. It takes a matrixM as input, relaxes all entries
and outputs the refined matrix through the dynamic pro-
gramming scheme. More specifically, in each inner iteration
(lines 3-5), we relax travel time function τvsve with τvsvk and
τvkve , where we may get part (or whole) of τvsve(t), t ∈ T
updated with shorter travel time and get a new function.

Example 11: [TD-G-tree Construction.] We show how to
build travel-time matrices for TD-G-tree instance in Fig-
ure 4, with the entire process depicted in Figure 6. The
partitions M1, . . . ,M7 are initialized with connected edges.

[Bottom-up.] We use TD-Floyd to calculate matrices one-
by-one from leaf-node level to root node (solid line order
in Figure 6(a)). In particular, we initialize M4[v2, v1] =
ωv2v1 and relaxing via path 〈v2, v0, v1〉 we get M4[v2, v1] =
τ∗
v2v1 , because there is no faster path via vertices outside G4.
After the computation ofM4, because the border pair v2 and
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<latexit sha1_base64="dXJ2ynNahV63qfN0MkamZ4B7bb4=">AAAB9HicbVDJSgNBEK1xjXGLetRDYxA8hRkF9eAh4MWbEcwCyTD0dHqSJj2L3TUDYcg3ePTiQRGvfow3/8bOctDEBwWP96qoqucnUmi07W9raXlldW29sFHc3Nre2S3t7Td0nCrG6yyWsWr5VHMpIl5HgZK3EsVp6Eve9Ac3Y7+ZcaVFHD3gMOFuSHuRCASjaCS3gzT18sw7z7yLkVcq2xV7ArJInBkpV4+e7sCg5pW+Ot2YpSGPkEmqdduxE3RzqlAwyUfFTqp5QtmA9njb0IiGXLv55OgROTFKlwSxMhUhmai/J3Iaaj0MfdMZUuzreW8s/ue1Uwyu3FxESYo8YtNFQSoJxmScAOkKxRnKoSGUKWFuJaxPFWVociqaEJz5lxdJ46zi2BXn3ilXr2GKAhzCMZyCA5dQhVuoQR0YPMIzvMKblVkv1rv1MW1dsmYzB/AH1ucPXa6TPQ==</latexit><latexit sha1_base64="Cli6dmAetMrHgRempjqLMBP/eI4=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQK6sFDwYvHCvYD2hA22027dLOJu5NACf0dXjwo4tUf481/47bNQVsfDDzem2FmXpAIrtFxvq3S2vrG5lZ5u7Kzu7d/UD08aus4VZS1aCxi1Q2IZoJL1kKOgnUTxUgUCNYJxnczv5MxpXksH3GSMC8iQ8lDTgkayesjSf088y8z/2rqV2tO3ZnDXiVuQWpQoOlXv/qDmKYRk0gF0brnOgl6OVHIqWDTSj/VLCF0TIasZ6gkEdNePj96ap8ZZWCHsTIl0Z6rvydyEmk9iQLTGREc6WVvJv7n9VIMb7ycyyRFJuliUZgKG2N7loA94IpRFBNDCFXc3GrTEVGEosmpYkJwl19eJe2LuuvU3Qe31rgt4ijDCZzCObhwDQ24hya0gMITPMMrvFmZ9WK9Wx+L1pJVzBzDH1ifP7TfkgM=</latexit>

M1
<latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit><latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit><latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit><latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit>

M2
<latexit sha1_base64="YBKkM/usJGsWPS4Y3bENK9gGaLI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1a/1yxa26c5BV4uWkAjka/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5qVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjlZ1wmqUHJFovCVBATk9nfZMAVMiMmllCmuL2VsBFVlBmbTsmG4C2/vEpatarnVr37i0r9Oo+jCCdwCufgwSXU4RYa0AQGQ3iGV3hzhPPivDsfi9aCk88cwx84nz/Lo412</latexit><latexit sha1_base64="YBKkM/usJGsWPS4Y3bENK9gGaLI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1a/1yxa26c5BV4uWkAjka/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5qVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjlZ1wmqUHJFovCVBATk9nfZMAVMiMmllCmuL2VsBFVlBmbTsmG4C2/vEpatarnVr37i0r9Oo+jCCdwCufgwSXU4RYa0AQGQ3iGV3hzhPPivDsfi9aCk88cwx84nz/Lo412</latexit><latexit sha1_base64="YBKkM/usJGsWPS4Y3bENK9gGaLI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1a/1yxa26c5BV4uWkAjka/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5qVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjlZ1wmqUHJFovCVBATk9nfZMAVMiMmllCmuL2VsBFVlBmbTsmG4C2/vEpatarnVr37i0r9Oo+jCCdwCufgwSXU4RYa0AQGQ3iGV3hzhPPivDsfi9aCk88cwx84nz/Lo412</latexit><latexit sha1_base64="YBKkM/usJGsWPS4Y3bENK9gGaLI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1a/1yxa26c5BV4uWkAjka/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5qVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjlZ1wmqUHJFovCVBATk9nfZMAVMiMmllCmuL2VsBFVlBmbTsmG4C2/vEpatarnVr37i0r9Oo+jCCdwCufgwSXU4RYa0AQGQ3iGV3hzhPPivDsfi9aCk88cwx84nz/Lo412</latexit>

M3
<latexit sha1_base64="9tqphzimMdad54ZqqI8Qr1wx0+c=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRixehov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHu56571yxa26M5Bl4uWkAjnqvfJXtx+zNEJpmKBadzw3MX5GleFM4KTUTTUmlI3oADuWShqh9rPZqRNyYpU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjlZ1wmqUHJ5ovCVBATk+nfpM8VMiPGllCmuL2VsCFVlBmbTsmG4C2+vEyaZ1XPrXr3F5XadR5HEY7gGE7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+5q0FJ585hD9wPn8AzSeNdw==</latexit><latexit sha1_base64="9tqphzimMdad54ZqqI8Qr1wx0+c=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRixehov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHu56571yxa26M5Bl4uWkAjnqvfJXtx+zNEJpmKBadzw3MX5GleFM4KTUTTUmlI3oADuWShqh9rPZqRNyYpU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjlZ1wmqUHJ5ovCVBATk+nfpM8VMiPGllCmuL2VsCFVlBmbTsmG4C2+vEyaZ1XPrXr3F5XadR5HEY7gGE7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+5q0FJ585hD9wPn8AzSeNdw==</latexit><latexit sha1_base64="9tqphzimMdad54ZqqI8Qr1wx0+c=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRixehov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHu56571yxa26M5Bl4uWkAjnqvfJXtx+zNEJpmKBadzw3MX5GleFM4KTUTTUmlI3oADuWShqh9rPZqRNyYpU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjlZ1wmqUHJ5ovCVBATk+nfpM8VMiPGllCmuL2VsCFVlBmbTsmG4C2+vEyaZ1XPrXr3F5XadR5HEY7gGE7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+5q0FJ585hD9wPn8AzSeNdw==</latexit><latexit sha1_base64="9tqphzimMdad54ZqqI8Qr1wx0+c=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRixehov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHu56571yxa26M5Bl4uWkAjnqvfJXtx+zNEJpmKBadzw3MX5GleFM4KTUTTUmlI3oADuWShqh9rPZqRNyYpU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjlZ1wmqUHJ5ovCVBATk+nfpM8VMiPGllCmuL2VsCFVlBmbTsmG4C2+vEyaZ1XPrXr3F5XadR5HEY7gGE7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+5q0FJ585hD9wPn8AzSeNdw==</latexit>

M4
<latexit sha1_base64="F6l+MLh9NU1tlh9ggU0h7G9Mn/Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1a/1yxa26c5BV4uWkAjka/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5qVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjlZ1wmqUHJFovCVBATk9nfZMAVMiMmllCmuL2VsBFVlBmbTsmG4C2/vEpaF1XPrXr3tUr9Oo+jCCdwCufgwSXU4RYa0AQGQ3iGV3hzhPPivDsfi9aCk88cwx84nz/Oq414</latexit><latexit sha1_base64="F6l+MLh9NU1tlh9ggU0h7G9Mn/Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1a/1yxa26c5BV4uWkAjka/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5qVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjlZ1wmqUHJFovCVBATk9nfZMAVMiMmllCmuL2VsBFVlBmbTsmG4C2/vEpaF1XPrXr3tUr9Oo+jCCdwCufgwSXU4RYa0AQGQ3iGV3hzhPPivDsfi9aCk88cwx84nz/Oq414</latexit><latexit sha1_base64="F6l+MLh9NU1tlh9ggU0h7G9Mn/Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1a/1yxa26c5BV4uWkAjka/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5qVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjlZ1wmqUHJFovCVBATk9nfZMAVMiMmllCmuL2VsBFVlBmbTsmG4C2/vEpaF1XPrXr3tUr9Oo+jCCdwCufgwSXU4RYa0AQGQ3iGV3hzhPPivDsfi9aCk88cwx84nz/Oq414</latexit><latexit sha1_base64="F6l+MLh9NU1tlh9ggU0h7G9Mn/Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1a/1yxa26c5BV4uWkAjka/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5qVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjlZ1wmqUHJFovCVBATk9nfZMAVMiMmllCmuL2VsBFVlBmbTsmG4C2/vEpaF1XPrXr3tUr9Oo+jCCdwCufgwSXU4RYa0AQGQ3iGV3hzhPPivDsfi9aCk88cwx84nz/Oq414</latexit>

M5
<latexit sha1_base64="swU57vYGHMUSYFfOLRw4kC/ZbY4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRixehov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHu56F71yxa26M5Bl4uWkAjnqvfJXtx+zNEJpmKBadzw3MX5GleFM4KTUTTUmlI3oADuWShqh9rPZqRNyYpU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjlZ1wmqUHJ5ovCVBATk+nfpM8VMiPGllCmuL2VsCFVlBmbTsmG4C2+vEyaZ1XPrXr355XadR5HEY7gGE7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+5q0FJ585hD9wPn8A0C+NeQ==</latexit><latexit sha1_base64="swU57vYGHMUSYFfOLRw4kC/ZbY4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRixehov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHu56F71yxa26M5Bl4uWkAjnqvfJXtx+zNEJpmKBadzw3MX5GleFM4KTUTTUmlI3oADuWShqh9rPZqRNyYpU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjlZ1wmqUHJ5ovCVBATk+nfpM8VMiPGllCmuL2VsCFVlBmbTsmG4C2+vEyaZ1XPrXr355XadR5HEY7gGE7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+5q0FJ585hD9wPn8A0C+NeQ==</latexit><latexit sha1_base64="swU57vYGHMUSYFfOLRw4kC/ZbY4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRixehov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHu56F71yxa26M5Bl4uWkAjnqvfJXtx+zNEJpmKBadzw3MX5GleFM4KTUTTUmlI3oADuWShqh9rPZqRNyYpU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjlZ1wmqUHJ5ovCVBATk+nfpM8VMiPGllCmuL2VsCFVlBmbTsmG4C2+vEyaZ1XPrXr355XadR5HEY7gGE7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+5q0FJ585hD9wPn8A0C+NeQ==</latexit><latexit sha1_base64="swU57vYGHMUSYFfOLRw4kC/ZbY4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRixehov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHu56F71yxa26M5Bl4uWkAjnqvfJXtx+zNEJpmKBadzw3MX5GleFM4KTUTTUmlI3oADuWShqh9rPZqRNyYpU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjlZ1wmqUHJ5ovCVBATk+nfpM8VMiPGllCmuL2VsCFVlBmbTsmG4C2+vEyaZ1XPrXr355XadR5HEY7gGE7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+5q0FJ585hD9wPn8A0C+NeQ==</latexit>

M6
<latexit sha1_base64="V+pCZL3I4eOP6wc0YGF+kOhqdxs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRixehov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHu56F71yxa26M5Bl4uWkAjnqvfJXtx+zNEJpmKBadzw3MX5GleFM4KTUTTUmlI3oADuWShqh9rPZqRNyYpU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjlZ1wmqUHJ5ovCVBATk+nfpM8VMiPGllCmuL2VsCFVlBmbTsmG4C2+vEyaZ1XPrXr355XadR5HEY7gGE7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+5q0FJ585hD9wPn8A0bONeg==</latexit><latexit sha1_base64="V+pCZL3I4eOP6wc0YGF+kOhqdxs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRixehov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHu56F71yxa26M5Bl4uWkAjnqvfJXtx+zNEJpmKBadzw3MX5GleFM4KTUTTUmlI3oADuWShqh9rPZqRNyYpU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjlZ1wmqUHJ5ovCVBATk+nfpM8VMiPGllCmuL2VsCFVlBmbTsmG4C2+vEyaZ1XPrXr355XadR5HEY7gGE7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+5q0FJ585hD9wPn8A0bONeg==</latexit><latexit sha1_base64="V+pCZL3I4eOP6wc0YGF+kOhqdxs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRixehov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHu56F71yxa26M5Bl4uWkAjnqvfJXtx+zNEJpmKBadzw3MX5GleFM4KTUTTUmlI3oADuWShqh9rPZqRNyYpU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjlZ1wmqUHJ5ovCVBATk+nfpM8VMiPGllCmuL2VsCFVlBmbTsmG4C2+vEyaZ1XPrXr355XadR5HEY7gGE7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+5q0FJ585hD9wPn8A0bONeg==</latexit><latexit sha1_base64="V+pCZL3I4eOP6wc0YGF+kOhqdxs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRixehov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHu56F71yxa26M5Bl4uWkAjnqvfJXtx+zNEJpmKBadzw3MX5GleFM4KTUTTUmlI3oADuWShqh9rPZqRNyYpU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjlZ1wmqUHJ5ovCVBATk+nfpM8VMiPGllCmuL2VsCFVlBmbTsmG4C2+vEyaZ1XPrXr355XadR5HEY7gGE7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+5q0FJ585hD9wPn8A0bONeg==</latexit>

M7
<latexit sha1_base64="WvN/AcfI7dsG/nLYdz8LmgZkdFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGuX+uXK27VnYOsEi8nFcjR6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5NNSLzU8oWxMh7xrqaIRN342P3VKzqwyIGGsbSkkc/X3REYjYyZRYDsjiiOz7M3E/7xuiuGVnwmVpMgVWywKU0kwJrO/yUBozlBOLKFMC3srYSOqKUObTsmG4C2/vEpaF1XPrXr3l5X6dR5HEU7gFM7BgxrU4RYa0AQGQ3iGV3hzpPPivDsfi9aCk88cwx84nz/TN417</latexit><latexit sha1_base64="WvN/AcfI7dsG/nLYdz8LmgZkdFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGuX+uXK27VnYOsEi8nFcjR6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5NNSLzU8oWxMh7xrqaIRN342P3VKzqwyIGGsbSkkc/X3REYjYyZRYDsjiiOz7M3E/7xuiuGVnwmVpMgVWywKU0kwJrO/yUBozlBOLKFMC3srYSOqKUObTsmG4C2/vEpaF1XPrXr3l5X6dR5HEU7gFM7BgxrU4RYa0AQGQ3iGV3hzpPPivDsfi9aCk88cwx84nz/TN417</latexit><latexit sha1_base64="WvN/AcfI7dsG/nLYdz8LmgZkdFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGuX+uXK27VnYOsEi8nFcjR6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5NNSLzU8oWxMh7xrqaIRN342P3VKzqwyIGGsbSkkc/X3REYjYyZRYDsjiiOz7M3E/7xuiuGVnwmVpMgVWywKU0kwJrO/yUBozlBOLKFMC3srYSOqKUObTsmG4C2/vEpaF1XPrXr3l5X6dR5HEU7gFM7BgxrU4RYa0AQGQ3iGV3hzpPPivDsfi9aCk88cwx84nz/TN417</latexit><latexit sha1_base64="WvN/AcfI7dsG/nLYdz8LmgZkdFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGuX+uXK27VnYOsEi8nFcjR6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5NNSLzU8oWxMh7xrqaIRN342P3VKzqwyIGGsbSkkc/X3REYjYyZRYDsjiiOz7M3E/7xuiuGVnwmVpMgVWywKU0kwJrO/yUBozlBOLKFMC3srYSOqKUObTsmG4C2/vEpaF1XPrXr3l5X6dR5HEU7gFM7BgxrU4RYa0AQGQ3iGV3hzpPPivDsfi9aCk88cwx84nz/TN417</latexit>

(a) Bottom-up local-optimal
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v
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<latexit sha1_base64="dXJ2ynNahV63qfN0MkamZ4B7bb4=">AAAB9HicbVDJSgNBEK1xjXGLetRDYxA8hRkF9eAh4MWbEcwCyTD0dHqSJj2L3TUDYcg3ePTiQRGvfow3/8bOctDEBwWP96qoqucnUmi07W9raXlldW29sFHc3Nre2S3t7Td0nCrG6yyWsWr5VHMpIl5HgZK3EsVp6Eve9Ac3Y7+ZcaVFHD3gMOFuSHuRCASjaCS3gzT18sw7z7yLkVcq2xV7ArJInBkpV4+e7sCg5pW+Ot2YpSGPkEmqdduxE3RzqlAwyUfFTqp5QtmA9njb0IiGXLv55OgROTFKlwSxMhUhmai/J3Iaaj0MfdMZUuzreW8s/ue1Uwyu3FxESYo8YtNFQSoJxmScAOkKxRnKoSGUKWFuJaxPFWVociqaEJz5lxdJ46zi2BXn3ilXr2GKAhzCMZyCA5dQhVuoQR0YPMIzvMKblVkv1rv1MW1dsmYzB/AH1ucPXa6TPQ==</latexit><latexit sha1_base64="Cli6dmAetMrHgRempjqLMBP/eI4=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQK6sFDwYvHCvYD2hA22027dLOJu5NACf0dXjwo4tUf481/47bNQVsfDDzem2FmXpAIrtFxvq3S2vrG5lZ5u7Kzu7d/UD08aus4VZS1aCxi1Q2IZoJL1kKOgnUTxUgUCNYJxnczv5MxpXksH3GSMC8iQ8lDTgkayesjSf088y8z/2rqV2tO3ZnDXiVuQWpQoOlXv/qDmKYRk0gF0brnOgl6OVHIqWDTSj/VLCF0TIasZ6gkEdNePj96ap8ZZWCHsTIl0Z6rvydyEmk9iQLTGREc6WVvJv7n9VIMb7ycyyRFJuliUZgKG2N7loA94IpRFBNDCFXc3GrTEVGEosmpYkJwl19eJe2LuuvU3Qe31rgt4ijDCZzCObhwDQ24hya0gMITPMMrvFmZ9WK9Wx+L1pJVzBzDH1ifP7TfkgM=</latexit>

M1
<latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit><latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit><latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit><latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit>

M2
<latexit sha1_base64="YBKkM/usJGsWPS4Y3bENK9gGaLI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1a/1yxa26c5BV4uWkAjka/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5qVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjlZ1wmqUHJFovCVBATk9nfZMAVMiMmllCmuL2VsBFVlBmbTsmG4C2/vEpatarnVr37i0r9Oo+jCCdwCufgwSXU4RYa0AQGQ3iGV3hzhPPivDsfi9aCk88cwx84nz/Lo412</latexit><latexit sha1_base64="YBKkM/usJGsWPS4Y3bENK9gGaLI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1a/1yxa26c5BV4uWkAjka/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5qVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjlZ1wmqUHJFovCVBATk9nfZMAVMiMmllCmuL2VsBFVlBmbTsmG4C2/vEpatarnVr37i0r9Oo+jCCdwCufgwSXU4RYa0AQGQ3iGV3hzhPPivDsfi9aCk88cwx84nz/Lo412</latexit><latexit sha1_base64="YBKkM/usJGsWPS4Y3bENK9gGaLI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1a/1yxa26c5BV4uWkAjka/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5qVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjlZ1wmqUHJFovCVBATk9nfZMAVMiMmllCmuL2VsBFVlBmbTsmG4C2/vEpatarnVr37i0r9Oo+jCCdwCufgwSXU4RYa0AQGQ3iGV3hzhPPivDsfi9aCk88cwx84nz/Lo412</latexit><latexit sha1_base64="YBKkM/usJGsWPS4Y3bENK9gGaLI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1a/1yxa26c5BV4uWkAjka/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5qVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjlZ1wmqUHJFovCVBATk9nfZMAVMiMmllCmuL2VsBFVlBmbTsmG4C2/vEpatarnVr37i0r9Oo+jCCdwCufgwSXU4RYa0AQGQ3iGV3hzhPPivDsfi9aCk88cwx84nz/Lo412</latexit>

M3
<latexit sha1_base64="9tqphzimMdad54ZqqI8Qr1wx0+c=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRixehov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHu56571yxa26M5Bl4uWkAjnqvfJXtx+zNEJpmKBadzw3MX5GleFM4KTUTTUmlI3oADuWShqh9rPZqRNyYpU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjlZ1wmqUHJ5ovCVBATk+nfpM8VMiPGllCmuL2VsCFVlBmbTsmG4C2+vEyaZ1XPrXr3F5XadR5HEY7gGE7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+5q0FJ585hD9wPn8AzSeNdw==</latexit><latexit sha1_base64="9tqphzimMdad54ZqqI8Qr1wx0+c=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRixehov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHu56571yxa26M5Bl4uWkAjnqvfJXtx+zNEJpmKBadzw3MX5GleFM4KTUTTUmlI3oADuWShqh9rPZqRNyYpU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjlZ1wmqUHJ5ovCVBATk+nfpM8VMiPGllCmuL2VsCFVlBmbTsmG4C2+vEyaZ1XPrXr3F5XadR5HEY7gGE7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+5q0FJ585hD9wPn8AzSeNdw==</latexit><latexit sha1_base64="9tqphzimMdad54ZqqI8Qr1wx0+c=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRixehov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHu56571yxa26M5Bl4uWkAjnqvfJXtx+zNEJpmKBadzw3MX5GleFM4KTUTTUmlI3oADuWShqh9rPZqRNyYpU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjlZ1wmqUHJ5ovCVBATk+nfpM8VMiPGllCmuL2VsCFVlBmbTsmG4C2+vEyaZ1XPrXr3F5XadR5HEY7gGE7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+5q0FJ585hD9wPn8AzSeNdw==</latexit><latexit sha1_base64="9tqphzimMdad54ZqqI8Qr1wx0+c=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRixehov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHu56571yxa26M5Bl4uWkAjnqvfJXtx+zNEJpmKBadzw3MX5GleFM4KTUTTUmlI3oADuWShqh9rPZqRNyYpU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjlZ1wmqUHJ5ovCVBATk+nfpM8VMiPGllCmuL2VsCFVlBmbTsmG4C2+vEyaZ1XPrXr3F5XadR5HEY7gGE7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+5q0FJ585hD9wPn8AzSeNdw==</latexit>

M4
<latexit sha1_base64="F6l+MLh9NU1tlh9ggU0h7G9Mn/Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1a/1yxa26c5BV4uWkAjka/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5qVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjlZ1wmqUHJFovCVBATk9nfZMAVMiMmllCmuL2VsBFVlBmbTsmG4C2/vEpaF1XPrXr3tUr9Oo+jCCdwCufgwSXU4RYa0AQGQ3iGV3hzhPPivDsfi9aCk88cwx84nz/Oq414</latexit><latexit sha1_base64="F6l+MLh9NU1tlh9ggU0h7G9Mn/Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1a/1yxa26c5BV4uWkAjka/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5qVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjlZ1wmqUHJFovCVBATk9nfZMAVMiMmllCmuL2VsBFVlBmbTsmG4C2/vEpaF1XPrXr3tUr9Oo+jCCdwCufgwSXU4RYa0AQGQ3iGV3hzhPPivDsfi9aCk88cwx84nz/Oq414</latexit><latexit sha1_base64="F6l+MLh9NU1tlh9ggU0h7G9Mn/Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1a/1yxa26c5BV4uWkAjka/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5qVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjlZ1wmqUHJFovCVBATk9nfZMAVMiMmllCmuL2VsBFVlBmbTsmG4C2/vEpaF1XPrXr3tUr9Oo+jCCdwCufgwSXU4RYa0AQGQ3iGV3hzhPPivDsfi9aCk88cwx84nz/Oq414</latexit><latexit sha1_base64="F6l+MLh9NU1tlh9ggU0h7G9Mn/Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1a/1yxa26c5BV4uWkAjka/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5qVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjlZ1wmqUHJFovCVBATk9nfZMAVMiMmllCmuL2VsBFVlBmbTsmG4C2/vEpaF1XPrXr3tUr9Oo+jCCdwCufgwSXU4RYa0AQGQ3iGV3hzhPPivDsfi9aCk88cwx84nz/Oq414</latexit>

M5
<latexit sha1_base64="swU57vYGHMUSYFfOLRw4kC/ZbY4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRixehov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHu56F71yxa26M5Bl4uWkAjnqvfJXtx+zNEJpmKBadzw3MX5GleFM4KTUTTUmlI3oADuWShqh9rPZqRNyYpU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjlZ1wmqUHJ5ovCVBATk+nfpM8VMiPGllCmuL2VsCFVlBmbTsmG4C2+vEyaZ1XPrXr355XadR5HEY7gGE7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+5q0FJ585hD9wPn8A0C+NeQ==</latexit><latexit sha1_base64="swU57vYGHMUSYFfOLRw4kC/ZbY4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRixehov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHu56F71yxa26M5Bl4uWkAjnqvfJXtx+zNEJpmKBadzw3MX5GleFM4KTUTTUmlI3oADuWShqh9rPZqRNyYpU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjlZ1wmqUHJ5ovCVBATk+nfpM8VMiPGllCmuL2VsCFVlBmbTsmG4C2+vEyaZ1XPrXr355XadR5HEY7gGE7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+5q0FJ585hD9wPn8A0C+NeQ==</latexit><latexit sha1_base64="swU57vYGHMUSYFfOLRw4kC/ZbY4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRixehov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHu56F71yxa26M5Bl4uWkAjnqvfJXtx+zNEJpmKBadzw3MX5GleFM4KTUTTUmlI3oADuWShqh9rPZqRNyYpU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjlZ1wmqUHJ5ovCVBATk+nfpM8VMiPGllCmuL2VsCFVlBmbTsmG4C2+vEyaZ1XPrXr355XadR5HEY7gGE7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+5q0FJ585hD9wPn8A0C+NeQ==</latexit><latexit sha1_base64="swU57vYGHMUSYFfOLRw4kC/ZbY4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRixehov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHu56F71yxa26M5Bl4uWkAjnqvfJXtx+zNEJpmKBadzw3MX5GleFM4KTUTTUmlI3oADuWShqh9rPZqRNyYpU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjlZ1wmqUHJ5ovCVBATk+nfpM8VMiPGllCmuL2VsCFVlBmbTsmG4C2+vEyaZ1XPrXr355XadR5HEY7gGE7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+5q0FJ585hD9wPn8A0C+NeQ==</latexit>

M6
<latexit sha1_base64="V+pCZL3I4eOP6wc0YGF+kOhqdxs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRixehov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHu56F71yxa26M5Bl4uWkAjnqvfJXtx+zNEJpmKBadzw3MX5GleFM4KTUTTUmlI3oADuWShqh9rPZqRNyYpU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjlZ1wmqUHJ5ovCVBATk+nfpM8VMiPGllCmuL2VsCFVlBmbTsmG4C2+vEyaZ1XPrXr355XadR5HEY7gGE7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+5q0FJ585hD9wPn8A0bONeg==</latexit><latexit sha1_base64="V+pCZL3I4eOP6wc0YGF+kOhqdxs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRixehov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHu56F71yxa26M5Bl4uWkAjnqvfJXtx+zNEJpmKBadzw3MX5GleFM4KTUTTUmlI3oADuWShqh9rPZqRNyYpU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjlZ1wmqUHJ5ovCVBATk+nfpM8VMiPGllCmuL2VsCFVlBmbTsmG4C2+vEyaZ1XPrXr355XadR5HEY7gGE7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+5q0FJ585hD9wPn8A0bONeg==</latexit><latexit sha1_base64="V+pCZL3I4eOP6wc0YGF+kOhqdxs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRixehov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHu56F71yxa26M5Bl4uWkAjnqvfJXtx+zNEJpmKBadzw3MX5GleFM4KTUTTUmlI3oADuWShqh9rPZqRNyYpU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjlZ1wmqUHJ5ovCVBATk+nfpM8VMiPGllCmuL2VsCFVlBmbTsmG4C2+vEyaZ1XPrXr355XadR5HEY7gGE7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+5q0FJ585hD9wPn8A0bONeg==</latexit><latexit sha1_base64="V+pCZL3I4eOP6wc0YGF+kOhqdxs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRixehov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHu56F71yxa26M5Bl4uWkAjnqvfJXtx+zNEJpmKBadzw3MX5GleFM4KTUTTUmlI3oADuWShqh9rPZqRNyYpU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjlZ1wmqUHJ5ovCVBATk+nfpM8VMiPGllCmuL2VsCFVlBmbTsmG4C2+vEyaZ1XPrXr355XadR5HEY7gGE7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+5q0FJ585hD9wPn8A0bONeg==</latexit>

M7
<latexit sha1_base64="WvN/AcfI7dsG/nLYdz8LmgZkdFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGuX+uXK27VnYOsEi8nFcjR6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5NNSLzU8oWxMh7xrqaIRN342P3VKzqwyIGGsbSkkc/X3REYjYyZRYDsjiiOz7M3E/7xuiuGVnwmVpMgVWywKU0kwJrO/yUBozlBOLKFMC3srYSOqKUObTsmG4C2/vEpaF1XPrXr3l5X6dR5HEU7gFM7BgxrU4RYa0AQGQ3iGV3hzpPPivDsfi9aCk88cwx84nz/TN417</latexit><latexit sha1_base64="WvN/AcfI7dsG/nLYdz8LmgZkdFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGuX+uXK27VnYOsEi8nFcjR6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5NNSLzU8oWxMh7xrqaIRN342P3VKzqwyIGGsbSkkc/X3REYjYyZRYDsjiiOz7M3E/7xuiuGVnwmVpMgVWywKU0kwJrO/yUBozlBOLKFMC3srYSOqKUObTsmG4C2/vEpaF1XPrXr3l5X6dR5HEU7gFM7BgxrU4RYa0AQGQ3iGV3hzpPPivDsfi9aCk88cwx84nz/TN417</latexit><latexit sha1_base64="WvN/AcfI7dsG/nLYdz8LmgZkdFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGuX+uXK27VnYOsEi8nFcjR6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5NNSLzU8oWxMh7xrqaIRN342P3VKzqwyIGGsbSkkc/X3REYjYyZRYDsjiiOz7M3E/7xuiuGVnwmVpMgVWywKU0kwJrO/yUBozlBOLKFMC3srYSOqKUObTsmG4C2/vEpaF1XPrXr3l5X6dR5HEU7gFM7BgxrU4RYa0AQGQ3iGV3hzpPPivDsfi9aCk88cwx84nz/TN417</latexit><latexit sha1_base64="WvN/AcfI7dsG/nLYdz8LmgZkdFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGuX+uXK27VnYOsEi8nFcjR6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5NNSLzU8oWxMh7xrqaIRN342P3VKzqwyIGGsbSkkc/X3REYjYyZRYDsjiiOz7M3E/7xuiuGVnwmVpMgVWywKU0kwJrO/yUBozlBOLKFMC3srYSOqKUObTsmG4C2/vEpaF1XPrXr3l5X6dR5HEU7gFM7BgxrU4RYa0AQGQ3iGV3hzpPPivDsfi9aCk88cwx84nz/TN417</latexit>

τ v
2
v
9

<latexit sha1_base64="v2yFVwEmGm8jOIfdGR3/K8FG+gU=">AAAB9HicbVDJSgNBEK1xjXGLetRDYxA8hZlcVPAQ8OLNCGaBZBh6Oj1Jk57F7pqBMOQbPHrxoIhXP8abf2NnOWjig4LHe1VU1fMTKTTa9re1srq2vrFZ2Cpu7+zu7ZcODps6ThXjDRbLWLV9qrkUEW+gQMnbieI09CVv+cObid/KuNIijh5wlHA3pP1IBIJRNJLbRZp6eeZVM+9q7JXKdsWegiwTZ07KtZOnOzCoe6Wvbi9macgjZJJq3XHsBN2cKhRM8nGxm2qeUDakfd4xNKIh124+PXpMzozSI0GsTEVIpurviZyGWo9C33SGFAd60ZuI/3mdFINLNxdRkiKP2GxRkEqCMZkkQHpCcYZyZAhlSphbCRtQRRmanIomBGfx5WXSrFYcu+LcO+XaNcxQgGM4hXNw4AJqcAt1aACDR3iGV3izMuvFerc+Zq0r1nzmCP7A+vwBYLWTPw==</latexit><latexit sha1_base64="b+/a43z9vYM/mSvrooQRdscF1nM=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgqSS9qOCh4MVjBfsBbQib7aZdutnE3UmghP4OLx4U8eqP8ea/cdvmoK0PBh7vzTAzL0gE1+g431ZpY3Nre6e8W9nbPzg8qh6fdHScKsraNBax6gVEM8ElayNHwXqJYiQKBOsGk7u5382Y0jyWjzhNmBeRkeQhpwSN5A2QpH6e+Y3Mv5n51ZpTdxaw14lbkBoUaPnVr8EwpmnEJFJBtO67ToJeThRyKtisMkg1SwidkBHrGypJxLSXL46e2RdGGdphrExJtBfq74mcRFpPo8B0RgTHetWbi/95/RTDay/nMkmRSbpcFKbCxtieJ2APuWIUxdQQQhU3t9p0TBShaHKqmBDc1ZfXSadRd526++DWmrdFHGU4g3O4BBeuoAn30II2UHiCZ3iFNyuzXqx362PZWrKKmVP4A+vzB7fmkgU=</latexit>

τ v
2
v
9

<latexit sha1_base64="v2yFVwEmGm8jOIfdGR3/K8FG+gU=">AAAB9HicbVDJSgNBEK1xjXGLetRDYxA8hZlcVPAQ8OLNCGaBZBh6Oj1Jk57F7pqBMOQbPHrxoIhXP8abf2NnOWjig4LHe1VU1fMTKTTa9re1srq2vrFZ2Cpu7+zu7ZcODps6ThXjDRbLWLV9qrkUEW+gQMnbieI09CVv+cObid/KuNIijh5wlHA3pP1IBIJRNJLbRZp6eeZVM+9q7JXKdsWegiwTZ07KtZOnOzCoe6Wvbi9macgjZJJq3XHsBN2cKhRM8nGxm2qeUDakfd4xNKIh124+PXpMzozSI0GsTEVIpurviZyGWo9C33SGFAd60ZuI/3mdFINLNxdRkiKP2GxRkEqCMZkkQHpCcYZyZAhlSphbCRtQRRmanIomBGfx5WXSrFYcu+LcO+XaNcxQgGM4hXNw4AJqcAt1aACDR3iGV3izMuvFerc+Zq0r1nzmCP7A+vwBYLWTPw==</latexit><latexit sha1_base64="b+/a43z9vYM/mSvrooQRdscF1nM=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgqSS9qOCh4MVjBfsBbQib7aZdutnE3UmghP4OLx4U8eqP8ea/cdvmoK0PBh7vzTAzL0gE1+g431ZpY3Nre6e8W9nbPzg8qh6fdHScKsraNBax6gVEM8ElayNHwXqJYiQKBOsGk7u5382Y0jyWjzhNmBeRkeQhpwSN5A2QpH6e+Y3Mv5n51ZpTdxaw14lbkBoUaPnVr8EwpmnEJFJBtO67ToJeThRyKtisMkg1SwidkBHrGypJxLSXL46e2RdGGdphrExJtBfq74mcRFpPo8B0RgTHetWbi/95/RTDay/nMkmRSbpcFKbCxtieJ2APuWIUxdQQQhU3t9p0TBShaHKqmBDc1ZfXSadRd526++DWmrdFHGU4g3O4BBeuoAn30II2UHiCZ3iFNyuzXqx362PZWrKKmVP4A+vzB7fmkgU=</latexit>

(b) Top-down global-optimal
Figure 6: Two-phase matrix building process

v1 is in B(G2), so we synchronize M4[v2, v1] to M2[v2, v1]
(dashed line in Figure 6(a)). Similarly, during calculating
M3, we only get a viable path 〈v3, v6〉 for M3[v3, v6] and
synchronize to M1[v3, v6]. Another path ρ1 = 〈v3, v2, v6〉 is
ignored during calculating M3 since v2 /∈ V3. ρ1 is a faster
path than 〈v3, v6〉 during t ∈ [0, 15], which will be considered
during calculating M1[v3, v6].

[Top-down.] Next, we refine matrices in a top-down order
fromM1 toM7, where matrices already being global optimal
after Approximate: Bottom-up Local-optimal will be pruned,
e.g., M2’s descendant-node matrices in Figure 6(b). In par-
ticular, we synchronize M1[v3, v6](t) = τ∗

v3v6(t), t ∈ [0, 15]
(via shorter path 〈v3, v2, v6〉)to M3[v3, v6], and mark M3 as
dirty. After processing M1, because M2 and M3 are dirty,
we re-calculate them and ensure their global optimality. ✷

Space Complexity. A tree node on the i-th level con-
tains O(|V |/κi−1

f ) vertices, where graph partitioning pro-

duces O(log2 κf ·
√

|V |/κi−1
f ) borders (Planar Separator

Theorem [38]). Thus the matrices size at level i is O(κi−1
f ·

(log2 κf ·
√

|V |/κi−1
f )2) = O(log22 κf · |V |). We have O( |V |

κl
)

leaf nodes, and the tree height is O(logκf

|V |
κl

). Suppose a

PLF on time domain T has α(T ) linear pieces. The space

complexity is O(logκf

|V |
κl

· log22 κf · |V |·α(T )).

3.3 TDGTree Update
Below we describe how to update the index according to

real-time traffics. However, time-dependent edge-weight up-
date is really hard, since any edge-weight update may influ-
ence the path selection between any pair of vertices through-
out the graph. Besides, edge-weight update may happen si-
multaneously to many edges that are randomly distributed
on the graph, and we need to design a high-efficient update
policy to avoid lots of redundant calculations. In all existing
works for time-dependent road networks, only TDCALT [7] dis-
cussed the edge weight update problems. However, TDCALT
considered a sub-case that only considers edge-weight in-
crease circumstances. In this paper, we propose an update
strategy with feasible time overheads to handle real-time
multiple edge updates for any PLF forms.

Consider a single edge-weight update, which influences
matrices entries initialized with it or exists shortest path
via it. Hence, we locate all matrices influenced by the up-
date and refine them to optimum. If there are multiple-edge
updates, naturally, there may exist matrices influenced by
more than one edge update.

TD-G-tree Update Algorithm. The basic idea of multi-
ple edge-weight update algorithm, as shown in Algorithm 3,

Algorithm 3: Edge Weights Update

Input: Matrices M=M1, · · · ,Mn, U : Updated weight set
Output: M : Matrices with optimal entries

1 Initialize greater first element-unique priority queue UQ = ∅;
2 Initialize less first element-unique priority queue DQ = ∅;
3 Re-initialize matrices entries with U ;
4 foreach ωvivj

∈ U do UQ.push(LCA(leaf(vi), leaf(vj))); ;

5 while UQ 6= ∅ do
6 ni = UQ.popfront();
7 TD-Floyd (Mi);
8 if ni 6= root, let nf the parent node of ni then
9 foreach two distinct vertices

vs, ve ∈ X(Gi) ∩ X(Gf ) do
10 Mf [vs, ve] = Mi[vs, ve];

11 if Mf is updated then
12 UQ.push(nf );
13 DQ.push(nf );

14 else DQ.push(ni); ;

15 while DQ 6= ∅ do
16 ni = DQ.popfront();
17 if ni is a non-leaf node then
18 foreach child-node Gc of Gi do
19 foreach two distinct vertices

vs, ve ∈ X(Gc) ∩ X(Gi) do
20 if Mi[vs, ve] 6= Mc[vs, ve] then
21 Mc[vs, ve] = Mi[vs, ve];
22 Mark Mc as dirty;

23 if Mc is dirty then
24 TD-Floyd (Mc);
25 DQ.push(Mc)

is a two-phase processing: Approximate: Bottom-up Local-
optimal (lines 5–14) and Precise: Top-Down Global-optimal
(lines 15–25). To avoid redundant calculations of the same
matrix, we maintain two priority queues of node indices
(lines 1–2), i.e., one for bottom-up phase (called UQ) and
the other for top-down phase (called DQ). Firstly, we lo-
cate matrices influenced by updated edges, re-initialize cor-
responding entries and enqueue UQ with associated nodes
(lines 3–4). Then we dequeue node ni with largest index
from UQ (lines 5–6, i.e., node in higher level) and refine
it with TD-Floyd (lines 7). If there are changes on matrix
entries shared by Mi’s father matrix Mf , we synchronize
changes to Mf and enqueue it to UQ (line 9–12). Besides,
whenMf is updated, we enqueue nf toDQ for Precise: Top-
Down Global-optimal (lines 13–14). During top-down phase,
we process the node ni with smallest index first (lines 15-
17, i.e., node in lower level). Similarly, if there exists any
changes to matrix entries shared by child nodes’ matrices,
synchronize changes to child matrices, refine them to global
optimum and enqueue them to DQ (lines 18-25).
It is worth noting that we don’t need to update matrices

on the whole time domain. To get the influenced time do-
main, suppose the minimum time domain cover all edges up-
date intervals to current matrix Mi is [tmin, tmax] where tmin

corresponds to update (vs, ve) with time domain [tmin, ti] (or
a series of edges). We calculate the earliest departure time
t′min from any vertex in Mi which can arrive vs at tmin. The
influenced time domain of Mi is [t

′
min, tmax].

Example 12: [TD-G-tree Update.] Based on the
TD-G-tree instance from Figure 4, we update some edges
weights in Table 2, i.e., ωv10v9(t) = 5, t ∈ [30, 45] with
LCA(v10, v9) = G5, ωv2v0(t) = 0.8(t − 40) + 8, t ∈ [40, 60]
with LCA(v2, v0) = G4, and ωv3v6(t) = 12, t ∈ [30, 50] with
LCA(v3, v6) = G3 as shown in Figure 7(a). For ωv10v9 , the
update only influences M5. For ωv2v0 , the update starts
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v0
<latexit sha1_base64="YpprKHKQYTdowkIE+Q+4Yac2fKM=">AAAB6nicbZC7SgNBFIbPxluMt6ilzWAQrJZdGy0DNpYRzQWSJcxOZpMhs7PLzNlAWPIAFjYWSrD1iezsfBQnl0ITfxj4+P9zmHNOmEph0PO+nMLG5tb2TnG3tLd/cHhUPj5pmCTTjNdZIhPdCqnhUiheR4GSt1LNaRxK3gyHt7O8OeLaiEQ94jjlQUz7SkSCUbTWw6jrdcsVz/XmIuvgL6FSLUyfvgGg1i1/dnoJy2KukElqTNv3UgxyqlEwySelTmZ4StmQ9nnboqIxN0E+H3VCLqzTI1Gi7VNI5u7vjpzGxozj0FbGFAdmNZuZ/2XtDKObIBcqzZArtvgoyiTBhMz2Jj2hOUM5tkCZFnZWwgZUU4b2OiV7BH915XVoXLm+5/r3fqXqwkJFOINzuAQfrqEKd1CDOjDowzO8wpsjnRdn6rwvSgvOsucU/sj5+AEOeo/K</latexit><latexit sha1_base64="xs4ugI0JFD7GPwq0H4Flsq2J70c=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0i82GPBi8eK9gPaUDbbTbt0swm7k0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0PO+ndLW9s7uXnm/cnB4dHxSPT1rmyTTjLdYIhPdDanhUijeQoGSd1PNaRxK3gkndwu/M+XaiEQ94SzlQUxHSkSCUbTS43TgDao1z/WWIJvEL0gNCjQH1a/+MGFZzBUySY3p+V6KQU41Cib5vNLPDE8pm9AR71mqaMxNkC9PnZMrqwxJlGhbCslS/T2R09iYWRzazpji2Kx7C/E/r5dhVA9yodIMuWKrRVEmCSZk8TcZCs0ZypkllGlhbyVsTDVlaNOp2BD89Zc3SfvG9T3Xf/BrDbeIowwXcAnX4MMtNOAemtACBiN4hld4c6Tz4rw7H6vWklPMnMMfOJ8/ACyNhg==</latexit> v1<latexit sha1_base64="a/vveIuHaZiNK1uGwVusLKdStlc=">AAAB6nicbZDLSgMxFIZP6q3WW9Wlm2ARXA0TN7osuHFZ0V6gHUomzbShmcyQZApl6AO4cONCKW59InfufBTTy0Jbfwh8/P855JwTplIY6/tfqLCxubW9U9wt7e0fHB6Vj08aJsk043WWyES3Qmq4FIrXrbCSt1LNaRxK3gyHt7O8OeLaiEQ92nHKg5j2lYgEo9ZZD6Mu6ZYrvufPhdeBLKFSLUyfvgGg1i1/dnoJy2KuLJPUmDbxUxvkVFvBJJ+UOpnhKWVD2udth4rG3AT5fNQJvnBOD0eJdk9ZPHd/d+Q0NmYch64ypnZgVrOZ+V/Wzmx0E+RCpZnlii0+ijKJbYJne+Oe0JxZOXZAmRZuVswGVFNm3XVK7ghkdeV1aFx5xPfIPalUPVioCGdwDpdA4BqqcAc1qAODPjzDK7whiV7QFL0vSgto2XMKf4Q+fgAP/o/L</latexit><latexit sha1_base64="RPDYl4x9v8KZ5QVVzq5Vp3xFLZI=">AAAB6nicbVA9SwNBEJ3zM8avqKXNYhCsjlsbLQM2lhHNByRH2NvMJUv29o7dvUAI+Qk2ForY+ovs/Ddukis08cHA470ZZuZFmRTGBsG3t7G5tb2zW9or7x8cHh1XTk6bJs01xwZPZarbETMohcKGFVZiO9PIkkhiKxrdzf3WGLURqXqykwzDhA2UiAVn1kmP4x7tVaqBHyxA1gktSBUK1HuVr24/5XmCynLJjOnQILPhlGkruMRZuZsbzBgfsQF2HFUsQRNOF6fOyKVT+iROtStlyUL9PTFliTGTJHKdCbNDs+rNxf+8Tm7j23AqVJZbVHy5KM4lsSmZ/036QiO3cuII41q4WwkfMs24demUXQh09eV10rz2aeDTB1qt+UUcJTiHC7gCCjdQg3uoQwM4DOAZXuHNk96L9+59LFs3vGLmDP7A+/wBAbCNhw==</latexit>

v1<latexit sha1_base64="a/vveIuHaZiNK1uGwVusLKdStlc=">AAAB6nicbZDLSgMxFIZP6q3WW9Wlm2ARXA0TN7osuHFZ0V6gHUomzbShmcyQZApl6AO4cONCKW59InfufBTTy0Jbfwh8/P855JwTplIY6/tfqLCxubW9U9wt7e0fHB6Vj08aJsk043WWyES3Qmq4FIrXrbCSt1LNaRxK3gyHt7O8OeLaiEQ92nHKg5j2lYgEo9ZZD6Mu6ZYrvufPhdeBLKFSLUyfvgGg1i1/dnoJy2KuLJPUmDbxUxvkVFvBJJ+UOpnhKWVD2udth4rG3AT5fNQJvnBOD0eJdk9ZPHd/d+Q0NmYch64ypnZgVrOZ+V/Wzmx0E+RCpZnlii0+ijKJbYJne+Oe0JxZOXZAmRZuVswGVFNm3XVK7ghkdeV1aFx5xPfIPalUPVioCGdwDpdA4BqqcAc1qAODPjzDK7whiV7QFL0vSgto2XMKf4Q+fgAP/o/L</latexit><latexit sha1_base64="RPDYl4x9v8KZ5QVVzq5Vp3xFLZI=">AAAB6nicbVA9SwNBEJ3zM8avqKXNYhCsjlsbLQM2lhHNByRH2NvMJUv29o7dvUAI+Qk2ForY+ovs/Ddukis08cHA470ZZuZFmRTGBsG3t7G5tb2zW9or7x8cHh1XTk6bJs01xwZPZarbETMohcKGFVZiO9PIkkhiKxrdzf3WGLURqXqykwzDhA2UiAVn1kmP4x7tVaqBHyxA1gktSBUK1HuVr24/5XmCynLJjOnQILPhlGkruMRZuZsbzBgfsQF2HFUsQRNOF6fOyKVT+iROtStlyUL9PTFliTGTJHKdCbNDs+rNxf+8Tm7j23AqVJZbVHy5KM4lsSmZ/036QiO3cuII41q4WwkfMs24demUXQh09eV10rz2aeDTB1qt+UUcJTiHC7gCCjdQg3uoQwM4DOAZXuHNk96L9+59LFs3vGLmDP7A+/wBAbCNhw==</latexit>

v2<latexit sha1_base64="gdUbC+feix7kJ3xhQs7TH3DWT20=">AAAB6nicbZC7SgNBFIbPxluMt6ilzWAQrJZdGy0DNpYRzQWSJcxOZpMhs7PLzNlAWPIAFjYWSrD1iezsfBQnl0ITfxj4+P9zmHNOmEph0PO+nMLG5tb2TnG3tLd/cHhUPj5pmCTTjNdZIhPdCqnhUiheR4GSt1LNaRxK3gyHt7O8OeLaiEQ94jjlQUz7SkSCUbTWw6h71S1XPNebi6yDv4RKtTB9+gaAWrf82eklLIu5QiapMW3fSzHIqUbBJJ+UOpnhKWVD2udti4rG3AT5fNQJubBOj0SJtk8hmbu/O3IaGzOOQ1sZUxyY1Wxm/pe1M4xuglyoNEOu2OKjKJMEEzLbm/SE5gzl2AJlWthZCRtQTRna65TsEfzVldehceX6nuvf+5WqCwsV4QzO4RJ8uIYq3EEN6sCgD8/wCm+OdF6cqfO+KC04y55T+CPn4wcRgo/M</latexit><latexit sha1_base64="3JHUCGfOlC3QIsXH274sFYdnfew=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0h60WPBi8eK9gPaUDbbTbt0swm7k0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0PO+ndLW9s7uXnm/cnB4dHxSPT1rmyTTjLdYIhPdDanhUijeQoGSd1PNaRxK3gkndwu/M+XaiEQ94SzlQUxHSkSCUbTS43RQH1RrnustQTaJX5AaFGgOql/9YcKymCtkkhrT870Ug5xqFEzyeaWfGZ5SNqEj3rNU0ZibIF+eOidXVhmSKNG2FJKl+nsip7Exszi0nTHFsVn3FuJ/Xi/D6DbIhUoz5IqtFkWZJJiQxd9kKDRnKGeWUKaFvZWwMdWUoU2nYkPw11/eJO2663uu/+DXGm4RRxku4BKuwYcbaMA9NKEFDEbwDK/w5kjnxXl3PlatJaeYOYc/cD5/AAM0jYg=</latexit>

v2<latexit sha1_base64="gdUbC+feix7kJ3xhQs7TH3DWT20=">AAAB6nicbZC7SgNBFIbPxluMt6ilzWAQrJZdGy0DNpYRzQWSJcxOZpMhs7PLzNlAWPIAFjYWSrD1iezsfBQnl0ITfxj4+P9zmHNOmEph0PO+nMLG5tb2TnG3tLd/cHhUPj5pmCTTjNdZIhPdCqnhUiheR4GSt1LNaRxK3gyHt7O8OeLaiEQ94jjlQUz7SkSCUbTWw6h71S1XPNebi6yDv4RKtTB9+gaAWrf82eklLIu5QiapMW3fSzHIqUbBJJ+UOpnhKWVD2udti4rG3AT5fNQJubBOj0SJtk8hmbu/O3IaGzOOQ1sZUxyY1Wxm/pe1M4xuglyoNEOu2OKjKJMEEzLbm/SE5gzl2AJlWthZCRtQTRna65TsEfzVldehceX6nuvf+5WqCwsV4QzO4RJ8uIYq3EEN6sCgD8/wCm+OdF6cqfO+KC04y55T+CPn4wcRgo/M</latexit><latexit sha1_base64="3JHUCGfOlC3QIsXH274sFYdnfew=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0h60WPBi8eK9gPaUDbbTbt0swm7k0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0PO+ndLW9s7uXnm/cnB4dHxSPT1rmyTTjLdYIhPdDanhUijeQoGSd1PNaRxK3gkndwu/M+XaiEQ94SzlQUxHSkSCUbTS43RQH1RrnustQTaJX5AaFGgOql/9YcKymCtkkhrT870Ug5xqFEzyeaWfGZ5SNqEj3rNU0ZibIF+eOidXVhmSKNG2FJKl+nsip7Exszi0nTHFsVn3FuJ/Xi/D6DbIhUoz5IqtFkWZJJiQxd9kKDRnKGeWUKaFvZWwMdWUoU2nYkPw11/eJO2663uu/+DXGm4RRxku4BKuwYcbaMA9NKEFDEbwDK/w5kjnxXl3PlatJaeYOYc/cD5/AAM0jYg=</latexit>

v3
<latexit sha1_base64="+0OUYZnitO5la1dEh3wlYTVeMYM=">AAAB6nicbZA9SwNBEIbn4leMX1FLm8UgWB13WmgZsLGMaBIhOcLeZi9Zsrd37M4FwpEfYGFjoQRbf5GdnT/FzUehiS8sPLzvDDszYSqFQc/7cgpr6xubW8Xt0s7u3v5B+fCoYZJMM15niUz0Y0gNl0LxOgqU/DHVnMah5M1wcDPNm0OujUjUA45SHsS0p0QkGEVr3Q87l51yxXO9mcgq+AuoVAuTp28AqHXKn+1uwrKYK2SSGtPyvRSDnGoUTPJxqZ0ZnlI2oD3esqhozE2Qz0YdkzPrdEmUaPsUkpn7uyOnsTGjOLSVMcW+Wc6m5n9ZK8PoOsiFSjPkis0/ijJJMCHTvUlXaM5QjixQpoWdlbA+1ZShvU7JHsFfXnkVGheu77n+nV+pujBXEU7gFM7Bhyuowi3UoA4MevAMr/DmSOfFmTjv89KCs+g5hj9yPn4AEwaPzQ==</latexit><latexit sha1_base64="qGatZK/0A16CnT2P67Qxih9XwrA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0j0oMeCF48V7Qe0oWy2k3bpZhN2N4US+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG8/7dkobm1vbO+Xdyt7+weFR9fikpZNMMWyyRCSqE1KNgktsGm4EdlKFNA4FtsPx3dxvT1BpnsgnM00xiOlQ8ogzaqz0OOlf96s1z/UWIOvEL0gNCjT61a/eIGFZjNIwQbXu+l5qgpwqw5nAWaWXaUwpG9Mhdi2VNEYd5ItTZ+TCKgMSJcqWNGSh/p7Iaaz1NA5tZ0zNSK96c/E/r5uZ6DbIuUwzg5ItF0WZICYh87/JgCtkRkwtoUxxeythI6ooMzadig3BX315nbSuXN9z/Qe/VneLOMpwBudwCT7cQB3uoQFNYDCEZ3iFN0c4L86787FsLTnFzCn8gfP5AwS4jYk=</latexit>

v3
<latexit sha1_base64="+0OUYZnitO5la1dEh3wlYTVeMYM=">AAAB6nicbZA9SwNBEIbn4leMX1FLm8UgWB13WmgZsLGMaBIhOcLeZi9Zsrd37M4FwpEfYGFjoQRbf5GdnT/FzUehiS8sPLzvDDszYSqFQc/7cgpr6xubW8Xt0s7u3v5B+fCoYZJMM15niUz0Y0gNl0LxOgqU/DHVnMah5M1wcDPNm0OujUjUA45SHsS0p0QkGEVr3Q87l51yxXO9mcgq+AuoVAuTp28AqHXKn+1uwrKYK2SSGtPyvRSDnGoUTPJxqZ0ZnlI2oD3esqhozE2Qz0YdkzPrdEmUaPsUkpn7uyOnsTGjOLSVMcW+Wc6m5n9ZK8PoOsiFSjPkis0/ijJJMCHTvUlXaM5QjixQpoWdlbA+1ZShvU7JHsFfXnkVGheu77n+nV+pujBXEU7gFM7Bhyuowi3UoA4MevAMr/DmSOfFmTjv89KCs+g5hj9yPn4AEwaPzQ==</latexit><latexit sha1_base64="qGatZK/0A16CnT2P67Qxih9XwrA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0j0oMeCF48V7Qe0oWy2k3bpZhN2N4US+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG8/7dkobm1vbO+Xdyt7+weFR9fikpZNMMWyyRCSqE1KNgktsGm4EdlKFNA4FtsPx3dxvT1BpnsgnM00xiOlQ8ogzaqz0OOlf96s1z/UWIOvEL0gNCjT61a/eIGFZjNIwQbXu+l5qgpwqw5nAWaWXaUwpG9Mhdi2VNEYd5ItTZ+TCKgMSJcqWNGSh/p7Iaaz1NA5tZ0zNSK96c/E/r5uZ6DbIuUwzg5ItF0WZICYh87/JgCtkRkwtoUxxeythI6ooMzadig3BX315nbSuXN9z/Qe/VneLOMpwBudwCT7cQB3uoQFNYDCEZ3iFN0c4L86787FsLTnFzCn8gfP5AwS4jYk=</latexit>

v5
<latexit sha1_base64="TXbAmtkFUsn+ajjvoXkwmxLy0T4=">AAAB6nicbZA9SwNBEIbn4leMX1FLm8UgWB13gmgZsLGMaBIhOcLeZi9Zsrd37M4FwpEfYGFjoQRbf5GdnT/FzUehiS8sPLzvDDszYSqFQc/7cgpr6xubW8Xt0s7u3v5B+fCoYZJMM15niUz0Y0gNl0LxOgqU/DHVnMah5M1wcDPNm0OujUjUA45SHsS0p0QkGEVr3Q87l51yxXO9mcgq+AuoVAuTp28AqHXKn+1uwrKYK2SSGtPyvRSDnGoUTPJxqZ0ZnlI2oD3esqhozE2Qz0YdkzPrdEmUaPsUkpn7uyOnsTGjOLSVMcW+Wc6m5n9ZK8PoOsiFSjPkis0/ijJJMCHTvUlXaM5QjixQpoWdlbA+1ZShvU7JHsFfXnkVGheu77n+nV+pujBXEU7gFM7Bhyuowi3UoA4MevAMr/DmSOfFmTjv89KCs+g5hj9yPn4AFg6Pzw==</latexit><latexit sha1_base64="B0HJJmIlB+u3wc0a3jOwGnU07WA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0gE0WPBi8eK9gPaUDbbSbt0swm7m0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZemAqujed9O6WNza3tnfJuZW//4PCoenzS0kmmGDZZIhLVCalGwSU2DTcCO6lCGocC2+H4bu63J6g0T+STmaYYxHQoecQZNVZ6nPSv+9Wa53oLkHXiF6QGBRr96ldvkLAsRmmYoFp3fS81QU6V4UzgrNLLNKaUjekQu5ZKGqMO8sWpM3JhlQGJEmVLGrJQf0/kNNZ6Goe2M6ZmpFe9ufif181MdBvkXKaZQcmWi6JMEJOQ+d9kwBUyI6aWUKa4vZWwEVWUGZtOxYbgr768TlpXru+5/oNfq7tFHGU4g3O4BB9uoA730IAmMBjCM7zCmyOcF+fd+Vi2lpxi5hT+wPn8AQfAjYs=</latexit>

v5
<latexit sha1_base64="TXbAmtkFUsn+ajjvoXkwmxLy0T4=">AAAB6nicbZA9SwNBEIbn4leMX1FLm8UgWB13gmgZsLGMaBIhOcLeZi9Zsrd37M4FwpEfYGFjoQRbf5GdnT/FzUehiS8sPLzvDDszYSqFQc/7cgpr6xubW8Xt0s7u3v5B+fCoYZJMM15niUz0Y0gNl0LxOgqU/DHVnMah5M1wcDPNm0OujUjUA45SHsS0p0QkGEVr3Q87l51yxXO9mcgq+AuoVAuTp28AqHXKn+1uwrKYK2SSGtPyvRSDnGoUTPJxqZ0ZnlI2oD3esqhozE2Qz0YdkzPrdEmUaPsUkpn7uyOnsTGjOLSVMcW+Wc6m5n9ZK8PoOsiFSjPkis0/ijJJMCHTvUlXaM5QjixQpoWdlbA+1ZShvU7JHsFfXnkVGheu77n+nV+pujBXEU7gFM7Bhyuowi3UoA4MevAMr/DmSOfFmTjv89KCs+g5hj9yPn4AFg6Pzw==</latexit><latexit sha1_base64="B0HJJmIlB+u3wc0a3jOwGnU07WA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0gE0WPBi8eK9gPaUDbbSbt0swm7m0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZemAqujed9O6WNza3tnfJuZW//4PCoenzS0kmmGDZZIhLVCalGwSU2DTcCO6lCGocC2+H4bu63J6g0T+STmaYYxHQoecQZNVZ6nPSv+9Wa53oLkHXiF6QGBRr96ldvkLAsRmmYoFp3fS81QU6V4UzgrNLLNKaUjekQu5ZKGqMO8sWpM3JhlQGJEmVLGrJQf0/kNNZ6Goe2M6ZmpFe9ufif181MdBvkXKaZQcmWi6JMEJOQ+d9kwBUyI6aWUKa4vZWwEVWUGZtOxYbgr768TlpXru+5/oNfq7tFHGU4g3O4BB9uoA730IAmMBjCM7zCmyOcF+fd+Vi2lpxi5hT+wPn8AQfAjYs=</latexit>

v9
<latexit sha1_base64="I9BFlSgrktUoEbT0U2TPMHN+/JI=">AAAB6nicbZA9SwNBEIbn4leMX1FLm8UgWB13NmoXsLGMaBIhOcLeZi9Zsrd37M4FwpEfYGFjoQRbf5GdnT/FzUehiS8sPLzvDDszYSqFQc/7cgpr6xubW8Xt0s7u3v5B+fCoYZJMM15niUz0Y0gNl0LxOgqU/DHVnMah5M1wcDPNm0OujUjUA45SHsS0p0QkGEVr3Q87151yxXO9mcgq+AuoVAuTp28AqHXKn+1uwrKYK2SSGtPyvRSDnGoUTPJxqZ0ZnlI2oD3esqhozE2Qz0YdkzPrdEmUaPsUkpn7uyOnsTGjOLSVMcW+Wc6m5n9ZK8PoKsiFSjPkis0/ijJJMCHTvUlXaM5QjixQpoWdlbA+1ZShvU7JHsFfXnkVGheu77n+nV+pujBXEU7gFM7Bh0uowi3UoA4MevAMr/DmSOfFmTjv89KCs+g5hj9yPn4AHB6P0w==</latexit><latexit sha1_base64="BuQ1znvXBFlDis6bTtKREcyTGz4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0i8qLeCF48V7Qe0oWy2k3bpZhN2N4US+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG8/7dkobm1vbO+Xdyt7+weFR9fikpZNMMWyyRCSqE1KNgktsGm4EdlKFNA4FtsPx3dxvT1BpnsgnM00xiOlQ8ogzaqz0OOnf9qs1z/UWIOvEL0gNCjT61a/eIGFZjNIwQbXu+l5qgpwqw5nAWaWXaUwpG9Mhdi2VNEYd5ItTZ+TCKgMSJcqWNGSh/p7Iaaz1NA5tZ0zNSK96c/E/r5uZ6CbIuUwzg5ItF0WZICYh87/JgCtkRkwtoUxxeythI6ooMzadig3BX315nbSuXN9z/Qe/VneLOMpwBudwCT5cQx3uoQFNYDCEZ3iFN0c4L86787FsLTnFzCn8gfP5Aw3QjY8=</latexit>

v9
<latexit sha1_base64="I9BFlSgrktUoEbT0U2TPMHN+/JI=">AAAB6nicbZA9SwNBEIbn4leMX1FLm8UgWB13NmoXsLGMaBIhOcLeZi9Zsrd37M4FwpEfYGFjoQRbf5GdnT/FzUehiS8sPLzvDDszYSqFQc/7cgpr6xubW8Xt0s7u3v5B+fCoYZJMM15niUz0Y0gNl0LxOgqU/DHVnMah5M1wcDPNm0OujUjUA45SHsS0p0QkGEVr3Q87151yxXO9mcgq+AuoVAuTp28AqHXKn+1uwrKYK2SSGtPyvRSDnGoUTPJxqZ0ZnlI2oD3esqhozE2Qz0YdkzPrdEmUaPsUkpn7uyOnsTGjOLSVMcW+Wc6m5n9ZK8PoKsiFSjPkis0/ijJJMCHTvUlXaM5QjixQpoWdlbA+1ZShvU7JHsFfXnkVGheu77n+nV+pujBXEU7gFM7Bh0uowi3UoA4MevAMr/DmSOfFmTjv89KCs+g5hj9yPn4AHB6P0w==</latexit><latexit sha1_base64="BuQ1znvXBFlDis6bTtKREcyTGz4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0i8qLeCF48V7Qe0oWy2k3bpZhN2N4US+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG8/7dkobm1vbO+Xdyt7+weFR9fikpZNMMWyyRCSqE1KNgktsGm4EdlKFNA4FtsPx3dxvT1BpnsgnM00xiOlQ8ogzaqz0OOnf9qs1z/UWIOvEL0gNCjT61a/eIGFZjNIwQbXu+l5qgpwqw5nAWaWXaUwpG9Mhdi2VNEYd5ItTZ+TCKgMSJcqWNGSh/p7Iaaz1NA5tZ0zNSK96c/E/r5uZ6CbIuUwzg5ItF0WZICYh87/JgCtkRkwtoUxxeythI6ooMzadig3BX315nbSuXN9z/Qe/VneLOMpwBudwCT5cQx3uoQFNYDCEZ3iFN0c4L86787FsLTnFzCn8gfP5Aw3QjY8=</latexit>

v10
<latexit sha1_base64="6WNk8avl+ssh9d+b/sMbRG8NF3E=">AAAB7XicbZDLSgMxFIbP1Futt6pLN8EiuBombnRZcOOygr1AO5RMmmljM8mQZApl6AO4c+OiIm59H3fufBTTy0Jbfwh8/P855JwTpYIbGwRfXmFjc2t7p7hb2ts/ODwqH580jMo0ZXWqhNKtiBgmuGR1y61grVQzkkSCNaPh7Sxvjpg2XMkHO05ZmJC+5DGnxDqrMermOJh0y5XAD+ZC64CXUKkWpk/fAFDrlj87PUWzhElLBTGmjYPUhjnRllPBJqVOZlhK6JD0WduhJAkzYT6fdoIunNNDsdLuSYvm7u+OnCTGjJPIVSbEDsxqNjP/y9qZjW/CnMs0s0zSxUdxJpBVaLY66nHNqBVjB4Rq7mZFdEA0odYdqOSOgFdXXofGlY8DH9/jStWHhYpwBudwCRiuoQp3UIM6UHiEZ5jCq6e8F+/Ne1+UFrxlzyn8kffxA0P8kRE=</latexit><latexit sha1_base64="6uNOjX1h3qFt1GaF4+ztrEnh9yM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbB07LxYo8FLx4r2A9ol5JNs21sNlmSbKEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZelApubBB8e6Wt7Z3dvfJ+5eDw6PikenrWNirTlLWoEkp3I2KY4JK1LLeCdVPNSBIJ1okmdwu/M2XacCUf7SxlYUJGksecEuuk9nSQ42A+qNYCP1gCbRJckBoUaA6qX/2holnCpKWCGNPDQWrDnGjLqWDzSj8zLCV0Qkas56gkCTNhvrx2jq6cMkSx0q6kRUv190ROEmNmSeQ6E2LHZt1biP95vczG9TDnMs0sk3S1KM4EsgotXkdDrhm1YuYIoZq7WxEdE02odQFVXAh4/eVN0r7xceDjB1xr+EUcZbiAS7gGDLfQgHtoQgsoPMEzvMKbp7wX7937WLWWvGLmHP7A+/wBNa6OzQ==</latexit>

v10
<latexit sha1_base64="6WNk8avl+ssh9d+b/sMbRG8NF3E=">AAAB7XicbZDLSgMxFIbP1Futt6pLN8EiuBombnRZcOOygr1AO5RMmmljM8mQZApl6AO4c+OiIm59H3fufBTTy0Jbfwh8/P855JwTpYIbGwRfXmFjc2t7p7hb2ts/ODwqH580jMo0ZXWqhNKtiBgmuGR1y61grVQzkkSCNaPh7Sxvjpg2XMkHO05ZmJC+5DGnxDqrMermOJh0y5XAD+ZC64CXUKkWpk/fAFDrlj87PUWzhElLBTGmjYPUhjnRllPBJqVOZlhK6JD0WduhJAkzYT6fdoIunNNDsdLuSYvm7u+OnCTGjJPIVSbEDsxqNjP/y9qZjW/CnMs0s0zSxUdxJpBVaLY66nHNqBVjB4Rq7mZFdEA0odYdqOSOgFdXXofGlY8DH9/jStWHhYpwBudwCRiuoQp3UIM6UHiEZ5jCq6e8F+/Ne1+UFrxlzyn8kffxA0P8kRE=</latexit><latexit sha1_base64="6uNOjX1h3qFt1GaF4+ztrEnh9yM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbB07LxYo8FLx4r2A9ol5JNs21sNlmSbKEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZelApubBB8e6Wt7Z3dvfJ+5eDw6PikenrWNirTlLWoEkp3I2KY4JK1LLeCdVPNSBIJ1okmdwu/M2XacCUf7SxlYUJGksecEuuk9nSQ42A+qNYCP1gCbRJckBoUaA6qX/2holnCpKWCGNPDQWrDnGjLqWDzSj8zLCV0Qkas56gkCTNhvrx2jq6cMkSx0q6kRUv190ROEmNmSeQ6E2LHZt1biP95vczG9TDnMs0sk3S1KM4EsgotXkdDrhm1YuYIoZq7WxEdE02odQFVXAh4/eVN0r7xceDjB1xr+EUcZbiAS7gGDLfQgHtoQgsoPMEzvMKbp7wX7937WLWWvGLmHP7A+/wBNa6OzQ==</latexit>

v4<latexit sha1_base64="O3v2wKxK7IpogwUGfS5o8fObI7Q=">AAAB6nicbZA9SwNBEIbn4leMX1FLm8UgWB13ImgZsLGMaBIhOcLeZi9Zsrd37M4FwpEfYGFjoQRbf5GdnT/FzUehiS8sPLzvDDszYSqFQc/7cgpr6xubW8Xt0s7u3v5B+fCoYZJMM15niUz0Y0gNl0LxOgqU/DHVnMah5M1wcDPNm0OujUjUA45SHsS0p0QkGEVr3Q87l51yxXO9mcgq+AuoVAuTp28AqHXKn+1uwrKYK2SSGtPyvRSDnGoUTPJxqZ0ZnlI2oD3esqhozE2Qz0YdkzPrdEmUaPsUkpn7uyOnsTGjOLSVMcW+Wc6m5n9ZK8PoOsiFSjPkis0/ijJJMCHTvUlXaM5QjixQpoWdlbA+1ZShvU7JHsFfXnkVGheu77n+nV+pujBXEU7gFM7Bhyuowi3UoA4MevAMr/DmSOfFmTjv89KCs+g5hj9yPn4AFIqPzg==</latexit><latexit sha1_base64="DgseiVWjc9HV2fERTwn+p/Dyk20=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hE0GPBi8eK9gPaUDbbSbt0swm7m0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZemAqujed9O6WNza3tnfJuZW//4PCoenzS0kmmGDZZIhLVCalGwSU2DTcCO6lCGocC2+H4bu63J6g0T+STmaYYxHQoecQZNVZ6nPSv+9Wa53oLkHXiF6QGBRr96ldvkLAsRmmYoFp3fS81QU6V4UzgrNLLNKaUjekQu5ZKGqMO8sWpM3JhlQGJEmVLGrJQf0/kNNZ6Goe2M6ZmpFe9ufif181MdBvkXKaZQcmWi6JMEJOQ+d9kwBUyI6aWUKa4vZWwEVWUGZtOxYbgr768TlpXru+5/oNfq7tFHGU4g3O4BB9uoA730IAmMBjCM7zCmyOcF+fd+Vi2lpxi5hT+wPn8AQY8jYo=</latexit>

v4<latexit sha1_base64="O3v2wKxK7IpogwUGfS5o8fObI7Q=">AAAB6nicbZA9SwNBEIbn4leMX1FLm8UgWB13ImgZsLGMaBIhOcLeZi9Zsrd37M4FwpEfYGFjoQRbf5GdnT/FzUehiS8sPLzvDDszYSqFQc/7cgpr6xubW8Xt0s7u3v5B+fCoYZJMM15niUz0Y0gNl0LxOgqU/DHVnMah5M1wcDPNm0OujUjUA45SHsS0p0QkGEVr3Q87l51yxXO9mcgq+AuoVAuTp28AqHXKn+1uwrKYK2SSGtPyvRSDnGoUTPJxqZ0ZnlI2oD3esqhozE2Qz0YdkzPrdEmUaPsUkpn7uyOnsTGjOLSVMcW+Wc6m5n9ZK8PoOsiFSjPkis0/ijJJMCHTvUlXaM5QjixQpoWdlbA+1ZShvU7JHsFfXnkVGheu77n+nV+pujBXEU7gFM7Bhyuowi3UoA4MevAMr/DmSOfFmTjv89KCs+g5hj9yPn4AFIqPzg==</latexit><latexit sha1_base64="DgseiVWjc9HV2fERTwn+p/Dyk20=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hE0GPBi8eK9gPaUDbbSbt0swm7m0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZemAqujed9O6WNza3tnfJuZW//4PCoenzS0kmmGDZZIhLVCalGwSU2DTcCO6lCGocC2+H4bu63J6g0T+STmaYYxHQoecQZNVZ6nPSv+9Wa53oLkHXiF6QGBRr96ldvkLAsRmmYoFp3fS81QU6V4UzgrNLLNKaUjekQu5ZKGqMO8sWpM3JhlQGJEmVLGrJQf0/kNNZ6Goe2M6ZmpFe9ufif181MdBvkXKaZQcmWi6JMEJOQ+d9kwBUyI6aWUKa4vZWwEVWUGZtOxYbgr768TlpXru+5/oNfq7tFHGU4g3O4BB9uoA730IAmMBjCM7zCmyOcF+fd+Vi2lpxi5hT+wPn8AQY8jYo=</latexit>

v11<latexit sha1_base64="yiW00bOyR4CVt0tXs6qeOXMYiRs=">AAAB7XicbZDLSgMxFIbP1Futt6pLN8EiuBombnRZcOOygr1AO5RMmmljM8mQZApl6AO4c+OiIm59H3fufBTTy0Jbfwh8/P855JwTpYIbGwRfXmFjc2t7p7hb2ts/ODwqH580jMo0ZXWqhNKtiBgmuGR1y61grVQzkkSCNaPh7Sxvjpg2XMkHO05ZmJC+5DGnxDqrMermGE+65UrgB3OhdcBLqFQL06dvAKh1y5+dnqJZwqSlghjTxkFqw5xoy6lgk1InMywldEj6rO1QkoSZMJ9PO0EXzumhWGn3pEVz93dHThJjxknkKhNiB2Y1m5n/Ze3MxjdhzmWaWSbp4qM4E8gqNFsd9bhm1IqxA0I1d7MiOiCaUOsOVHJHwKsrr0PjyseBj+9xperDQkU4g3O4BAzXUIU7qEEdKDzCM0zh1VPei/fmvS9KC96y5xT+yPv4AUWBkRI=</latexit><latexit sha1_base64="xy03gk5ZwFOxA5vCZz4qzTKruPA=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbB07LxYo8FLx4r2A9ol5JNs21sNlmSbKEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZelApubBB8e6Wt7Z3dvfJ+5eDw6PikenrWNirTlLWoEkp3I2KY4JK1LLeCdVPNSBIJ1okmdwu/M2XacCUf7SxlYUJGksecEuuk9nSQYzwfVGuBHyyBNgkuSA0KNAfVr/5Q0Sxh0lJBjOnhILVhTrTlVLB5pZ8ZlhI6ISPWc1SShJkwX147R1dOGaJYaVfSoqX6eyIniTGzJHKdCbFjs+4txP+8XmbjephzmWaWSbpaFGcCWYUWr6Mh14xaMXOEUM3drYiOiSbUuoAqLgS8/vImad/4OPDxA641/CKOMlzAJVwDhltowD00oQUUnuAZXuHNU96L9+59rFpLXjFzDn/gff4ANzOOzg==</latexit>

v11<latexit sha1_base64="yiW00bOyR4CVt0tXs6qeOXMYiRs=">AAAB7XicbZDLSgMxFIbP1Futt6pLN8EiuBombnRZcOOygr1AO5RMmmljM8mQZApl6AO4c+OiIm59H3fufBTTy0Jbfwh8/P855JwTpYIbGwRfXmFjc2t7p7hb2ts/ODwqH580jMo0ZXWqhNKtiBgmuGR1y61grVQzkkSCNaPh7Sxvjpg2XMkHO05ZmJC+5DGnxDqrMermGE+65UrgB3OhdcBLqFQL06dvAKh1y5+dnqJZwqSlghjTxkFqw5xoy6lgk1InMywldEj6rO1QkoSZMJ9PO0EXzumhWGn3pEVz93dHThJjxknkKhNiB2Y1m5n/Ze3MxjdhzmWaWSbp4qM4E8gqNFsd9bhm1IqxA0I1d7MiOiCaUOsOVHJHwKsrr0PjyseBj+9xperDQkU4g3O4BAzXUIU7qEEdKDzCM0zh1VPei/fmvS9KC96y5xT+yPv4AUWBkRI=</latexit><latexit sha1_base64="xy03gk5ZwFOxA5vCZz4qzTKruPA=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbB07LxYo8FLx4r2A9ol5JNs21sNlmSbKEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZelApubBB8e6Wt7Z3dvfJ+5eDw6PikenrWNirTlLWoEkp3I2KY4JK1LLeCdVPNSBIJ1okmdwu/M2XacCUf7SxlYUJGksecEuuk9nSQYzwfVGuBHyyBNgkuSA0KNAfVr/5Q0Sxh0lJBjOnhILVhTrTlVLB5pZ8ZlhI6ISPWc1SShJkwX147R1dOGaJYaVfSoqX6eyIniTGzJHKdCbFjs+4txP+8XmbjephzmWaWSbpaFGcCWYUWr6Mh14xaMXOEUM3drYiOiSbUuoAqLgS8/vImad/4OPDxA641/CKOMlzAJVwDhltowD00oQUUnuAZXuHNU96L9+59rFpLXjFzDn/gff4ANzOOzg==</latexit>

v6
<latexit sha1_base64="VGH5mMQ2vmRCO5M2TQhuT+APXy0=">AAAB6nicbZA9SwNBEIbn4leMX1FLm8UgWB13FmoZsLGMaBIhOcLeZi9Zsrd37M4FwpEfYGFjoQRbf5GdnT/FzUehiS8sPLzvDDszYSqFQc/7cgpr6xubW8Xt0s7u3v5B+fCoYZJMM15niUz0Y0gNl0LxOgqU/DHVnMah5M1wcDPNm0OujUjUA45SHsS0p0QkGEVr3Q87l51yxXO9mcgq+AuoVAuTp28AqHXKn+1uwrKYK2SSGtPyvRSDnGoUTPJxqZ0ZnlI2oD3esqhozE2Qz0YdkzPrdEmUaPsUkpn7uyOnsTGjOLSVMcW+Wc6m5n9ZK8PoOsiFSjPkis0/ijJJMCHTvUlXaM5QjixQpoWdlbA+1ZShvU7JHsFfXnkVGheu77n+nV+pujBXEU7gFM7Bhyuowi3UoA4MevAMr/DmSOfFmTjv89KCs+g5hj9yPn4AF5KP0A==</latexit><latexit sha1_base64="A0ITQbssvNpda2wskCzWQJzmbVs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0g8qMeCF48V7Qe0oWy2k3bpZhN2N4US+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG8/7dkobm1vbO+Xdyt7+weFR9fikpZNMMWyyRCSqE1KNgktsGm4EdlKFNA4FtsPx3dxvT1BpnsgnM00xiOlQ8ogzaqz0OOlf96s1z/UWIOvEL0gNCjT61a/eIGFZjNIwQbXu+l5qgpwqw5nAWaWXaUwpG9Mhdi2VNEYd5ItTZ+TCKgMSJcqWNGSh/p7Iaaz1NA5tZ0zNSK96c/E/r5uZ6DbIuUwzg5ItF0WZICYh87/JgCtkRkwtoUxxeythI6ooMzadig3BX315nbSuXN9z/Qe/VneLOMpwBudwCT7cQB3uoQFNYDCEZ3iFN0c4L86787FsLTnFzCn8gfP5AwlEjYw=</latexit>

v6
<latexit sha1_base64="VGH5mMQ2vmRCO5M2TQhuT+APXy0=">AAAB6nicbZA9SwNBEIbn4leMX1FLm8UgWB13FmoZsLGMaBIhOcLeZi9Zsrd37M4FwpEfYGFjoQRbf5GdnT/FzUehiS8sPLzvDDszYSqFQc/7cgpr6xubW8Xt0s7u3v5B+fCoYZJMM15niUz0Y0gNl0LxOgqU/DHVnMah5M1wcDPNm0OujUjUA45SHsS0p0QkGEVr3Q87l51yxXO9mcgq+AuoVAuTp28AqHXKn+1uwrKYK2SSGtPyvRSDnGoUTPJxqZ0ZnlI2oD3esqhozE2Qz0YdkzPrdEmUaPsUkpn7uyOnsTGjOLSVMcW+Wc6m5n9ZK8PoOsiFSjPkis0/ijJJMCHTvUlXaM5QjixQpoWdlbA+1ZShvU7JHsFfXnkVGheu77n+nV+pujBXEU7gFM7Bhyuowi3UoA4MevAMr/DmSOfFmTjv89KCs+g5hj9yPn4AF5KP0A==</latexit><latexit sha1_base64="A0ITQbssvNpda2wskCzWQJzmbVs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0g8qMeCF48V7Qe0oWy2k3bpZhN2N4US+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG8/7dkobm1vbO+Xdyt7+weFR9fikpZNMMWyyRCSqE1KNgktsGm4EdlKFNA4FtsPx3dxvT1BpnsgnM00xiOlQ8ogzaqz0OOlf96s1z/UWIOvEL0gNCjT61a/eIGFZjNIwQbXu+l5qgpwqw5nAWaWXaUwpG9Mhdi2VNEYd5ItTZ+TCKgMSJcqWNGSh/p7Iaaz1NA5tZ0zNSK96c/E/r5uZ6DbIuUwzg5ItF0WZICYh87/JgCtkRkwtoUxxeythI6ooMzadig3BX315nbSuXN9z/Qe/VneLOMpwBudwCT7cQB3uoQFNYDCEZ3iFN0c4L86787FsLTnFzCn8gfP5AwlEjYw=</latexit>

v7
<latexit sha1_base64="kr9d4umzTrj6yDrriWgJhHTcMSY=">AAAB6nicbZC7SgNBFIbPxluMt6ilzWAQrJZdGy0DNpYRzQWSJcxOZpMhs7PLzNlAWPIAFjYWSrD1iezsfBQnl0ITfxj4+P9zmHNOmEph0PO+nMLG5tb2TnG3tLd/cHhUPj5pmCTTjNdZIhPdCqnhUiheR4GSt1LNaRxK3gyHt7O8OeLaiEQ94jjlQUz7SkSCUbTWw6h73S1XPNebi6yDv4RKtTB9+gaAWrf82eklLIu5QiapMW3fSzHIqUbBJJ+UOpnhKWVD2udti4rG3AT5fNQJubBOj0SJtk8hmbu/O3IaGzOOQ1sZUxyY1Wxm/pe1M4xuglyoNEOu2OKjKJMEEzLbm/SE5gzl2AJlWthZCRtQTRna65TsEfzVldehceX6nuvf+5WqCwsV4QzO4RJ8uIYq3EEN6sCgD8/wCm+OdF6cqfO+KC04y55T+CPn4wcZFo/R</latexit><latexit sha1_base64="310P9NjXJ7/i35ZhkzBJC91lGqk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0i81GPBi8eK9gPaUDbbTbt0swm7k0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0PO+ndLW9s7uXnm/cnB4dHxSPT1rmyTTjLdYIhPdDanhUijeQoGSd1PNaRxK3gkndwu/M+XaiEQ94SzlQUxHSkSCUbTS43RQH1RrnustQTaJX5AaFGgOql/9YcKymCtkkhrT870Ug5xqFEzyeaWfGZ5SNqEj3rNU0ZibIF+eOidXVhmSKNG2FJKl+nsip7Exszi0nTHFsVn3FuJ/Xi/D6DbIhUoz5IqtFkWZJJiQxd9kKDRnKGeWUKaFvZWwMdWUoU2nYkPw11/eJO0b1/dc/8GvNdwijjJcwCVcgw91aMA9NKEFDEbwDK/w5kjnxXl3PlatJaeYOYc/cD5/AArIjY0=</latexit>

v7
<latexit sha1_base64="kr9d4umzTrj6yDrriWgJhHTcMSY=">AAAB6nicbZC7SgNBFIbPxluMt6ilzWAQrJZdGy0DNpYRzQWSJcxOZpMhs7PLzNlAWPIAFjYWSrD1iezsfBQnl0ITfxj4+P9zmHNOmEph0PO+nMLG5tb2TnG3tLd/cHhUPj5pmCTTjNdZIhPdCqnhUiheR4GSt1LNaRxK3gyHt7O8OeLaiEQ94jjlQUz7SkSCUbTWw6h73S1XPNebi6yDv4RKtTB9+gaAWrf82eklLIu5QiapMW3fSzHIqUbBJJ+UOpnhKWVD2udti4rG3AT5fNQJubBOj0SJtk8hmbu/O3IaGzOOQ1sZUxyY1Wxm/pe1M4xuglyoNEOu2OKjKJMEEzLbm/SE5gzl2AJlWthZCRtQTRna65TsEfzVldehceX6nuvf+5WqCwsV4QzO4RJ8uIYq3EEN6sCgD8/wCm+OdF6cqfO+KC04y55T+CPn4wcZFo/R</latexit><latexit sha1_base64="310P9NjXJ7/i35ZhkzBJC91lGqk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0i81GPBi8eK9gPaUDbbTbt0swm7k0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0PO+ndLW9s7uXnm/cnB4dHxSPT1rmyTTjLdYIhPdDanhUijeQoGSd1PNaRxK3gkndwu/M+XaiEQ94SzlQUxHSkSCUbTS43RQH1RrnustQTaJX5AaFGgOql/9YcKymCtkkhrT870Ug5xqFEzyeaWfGZ5SNqEj3rNU0ZibIF+eOidXVhmSKNG2FJKl+nsip7Exszi0nTHFsVn3FuJ/Xi/D6DbIhUoz5IqtFkWZJJiQxd9kKDRnKGeWUKaFvZWwMdWUoU2nYkPw11/eJO0b1/dc/8GvNdwijjJcwCVcgw91aMA9NKEFDEbwDK/w5kjnxXl3PlatJaeYOYc/cD5/AArIjY0=</latexit>

v8
<latexit sha1_base64="XHdHpyAjF9rZTScHT7YWtmPJm4o=">AAAB6nicbZC7SgNBFIbPxluMt6ilzWAQrJZdG1MGbCwjmgskS5idzCZDZmeXmbOBsOQBLGwslGDrE9nZ+ShOLoVGfxj4+P9zmHNOmEph0PM+ncLG5tb2TnG3tLd/cHhUPj5pmiTTjDdYIhPdDqnhUijeQIGSt1PNaRxK3gpHN/O8NebaiEQ94CTlQUwHSkSCUbTW/bhX7ZUrnustRP6Cv4JKrTB7/AKAeq/80e0nLIu5QiapMR3fSzHIqUbBJJ+WupnhKWUjOuAdi4rG3AT5YtQpubBOn0SJtk8hWbg/O3IaGzOJQ1sZUxya9Wxu/pd1MoyqQS5UmiFXbPlRlEmCCZnvTfpCc4ZyYoEyLeyshA2ppgztdUr2CP76yn+heeX6nuvf+ZWaC0sV4QzO4RJ8uIYa3EIdGsBgAE/wAq+OdJ6dmfO2LC04q55T+CXn/Rsamo/S</latexit><latexit sha1_base64="Uha5rIsrsDnnceBRCVL8F2Mgk2k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0i82GPBi8eK9gPaUDbbSbt0swm7m0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZemAqujed9O6Wt7Z3dvfJ+5eDw6PikenrW1kmmGLZYIhLVDalGwSW2DDcCu6lCGocCO+HkbuF3pqg0T+STmaUYxHQkecQZNVZ6nA7qg2rNc70lyCbxC1KDAs1B9as/TFgWozRMUK17vpeaIKfKcCZwXulnGlPKJnSEPUsljVEH+fLUObmyypBEibIlDVmqvydyGms9i0PbGVMz1uveQvzP62Umqgc5l2lmULLVoigTxCRk8TcZcoXMiJkllClubyVsTBVlxqZTsSH46y9vkvaN63uu/+DXGm4RRxku4BKuwYdbaMA9NKEFDEbwDK/w5gjnxXl3PlatJaeYOYc/cD5/AAxMjY4=</latexit>

v8
<latexit sha1_base64="XHdHpyAjF9rZTScHT7YWtmPJm4o=">AAAB6nicbZC7SgNBFIbPxluMt6ilzWAQrJZdG1MGbCwjmgskS5idzCZDZmeXmbOBsOQBLGwslGDrE9nZ+ShOLoVGfxj4+P9zmHNOmEph0PM+ncLG5tb2TnG3tLd/cHhUPj5pmiTTjDdYIhPdDqnhUijeQIGSt1PNaRxK3gpHN/O8NebaiEQ94CTlQUwHSkSCUbTW/bhX7ZUrnustRP6Cv4JKrTB7/AKAeq/80e0nLIu5QiapMR3fSzHIqUbBJJ+WupnhKWUjOuAdi4rG3AT5YtQpubBOn0SJtk8hWbg/O3IaGzOJQ1sZUxya9Wxu/pd1MoyqQS5UmiFXbPlRlEmCCZnvTfpCc4ZyYoEyLeyshA2ppgztdUr2CP76yn+heeX6nuvf+ZWaC0sV4QzO4RJ8uIYa3EIdGsBgAE/wAq+OdJ6dmfO2LC04q55T+CXn/Rsamo/S</latexit><latexit sha1_base64="Uha5rIsrsDnnceBRCVL8F2Mgk2k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0i82GPBi8eK9gPaUDbbSbt0swm7m0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZemAqujed9O6Wt7Z3dvfJ+5eDw6PikenrW1kmmGLZYIhLVDalGwSW2DDcCu6lCGocCO+HkbuF3pqg0T+STmaUYxHQkecQZNVZ6nA7qg2rNc70lyCbxC1KDAs1B9as/TFgWozRMUK17vpeaIKfKcCZwXulnGlPKJnSEPUsljVEH+fLUObmyypBEibIlDVmqvydyGms9i0PbGVMz1uveQvzP62Umqgc5l2lmULLVoigTxCRk8TcZcoXMiJkllClubyVsTBVlxqZTsSH46y9vkvaN63uu/+DXGm4RRxku4BKuwYdbaMA9NKEFDEbwDK/w5gjnxXl3PlatJaeYOYc/cD5/AAxMjY4=</latexit>

G2
<latexit sha1_base64="R88rmo2+PJL9fpvOGvGhriR1zW0=">AAAB6nicbZC7SgNBFIbPeo3xFk1pMxgEq7CbxnQGFLSMaC6QLGF2MpsMmZ1dZs4KYckj2FgoYusT2dn5KE4uhSb+MPDx/+cw55wgkcKg6345a+sbm1vbuZ387t7+wWHh6Lhp4lQz3mCxjHU7oIZLoXgDBUreTjSnUSB5KxhdTfPWI9dGxOoBxwn3IzpQIhSMorXub3qVXqHklt2ZyCp4CyjVitXrbwCo9wqf3X7M0ogrZJIa0/HcBP2MahRM8km+mxqeUDaiA96xqGjEjZ/NRp2QM+v0SRhr+xSSmfu7I6ORMeMosJURxaFZzqbmf1knxbDqZ0IlKXLF5h+FqSQYk+nepC80ZyjHFijTws5K2JBqytBeJ2+P4C2vvArNStlzy96dV6pdwlw5OIFTOAcPLqAGt1CHBjAYwBO8wKsjnWfnzXmfl645i54i/JHz8QMF6o8Z</latexit><latexit sha1_base64="C28iVRPOV4KF4C6pUIwutW/ZjbA=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe7SmM6AhZYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbuZ+5wmV5rF8NNME/YiOJA85o8ZKD7eD2qBccavuAmSdeDmpQI7moPzVH8YsjVAaJqjWPc9NjJ9RZTgTOCv1U40JZRM6wp6lkkao/Wxx6oxcWGVIwljZkoYs1N8TGY20nkaB7YyoGetVby7+5/VSE9b9jMskNSjZclGYCmJiMv+bDLlCZsTUEsoUt7cSNqaKMmPTKdkQvNWX10m7VvXcqnfvVRrXeRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AHAqI1q</latexit>

G2
<latexit sha1_base64="R88rmo2+PJL9fpvOGvGhriR1zW0=">AAAB6nicbZC7SgNBFIbPeo3xFk1pMxgEq7CbxnQGFLSMaC6QLGF2MpsMmZ1dZs4KYckj2FgoYusT2dn5KE4uhSb+MPDx/+cw55wgkcKg6345a+sbm1vbuZ387t7+wWHh6Lhp4lQz3mCxjHU7oIZLoXgDBUreTjSnUSB5KxhdTfPWI9dGxOoBxwn3IzpQIhSMorXub3qVXqHklt2ZyCp4CyjVitXrbwCo9wqf3X7M0ogrZJIa0/HcBP2MahRM8km+mxqeUDaiA96xqGjEjZ/NRp2QM+v0SRhr+xSSmfu7I6ORMeMosJURxaFZzqbmf1knxbDqZ0IlKXLF5h+FqSQYk+nepC80ZyjHFijTws5K2JBqytBeJ2+P4C2vvArNStlzy96dV6pdwlw5OIFTOAcPLqAGt1CHBjAYwBO8wKsjnWfnzXmfl645i54i/JHz8QMF6o8Z</latexit><latexit sha1_base64="C28iVRPOV4KF4C6pUIwutW/ZjbA=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe7SmM6AhZYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbuZ+5wmV5rF8NNME/YiOJA85o8ZKD7eD2qBccavuAmSdeDmpQI7moPzVH8YsjVAaJqjWPc9NjJ9RZTgTOCv1U40JZRM6wp6lkkao/Wxx6oxcWGVIwljZkoYs1N8TGY20nkaB7YyoGetVby7+5/VSE9b9jMskNSjZclGYCmJiMv+bDLlCZsTUEsoUt7cSNqaKMmPTKdkQvNWX10m7VvXcqnfvVRrXeRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AHAqI1q</latexit>

G3
<latexit sha1_base64="YfmIxyFuR/XvgYlIlgBwwYTySc4=">AAAB6nicbZC7SgNBFIbPxluMt2hKm8EgWIVdLUxnQEHLiOYCyRJmJ2eTIbOzy8ysEJY8go2FIrY+kZ2dj+LkUmj0h4GP/z+HOecEieDauO6nk1tZXVvfyG8WtrZ3dveK+wdNHaeKYYPFIlbtgGoUXGLDcCOwnSikUSCwFYwup3nrAZXmsbw34wT9iA4kDzmjxlp3172zXrHsVtyZyF/wFlCulapXXwBQ7xU/uv2YpRFKwwTVuuO5ifEzqgxnAieFbqoxoWxEB9ixKGmE2s9mo07IsXX6JIyVfdKQmfuzI6OR1uMosJURNUO9nE3N/7JOasKqn3GZpAYlm38UpoKYmEz3Jn2ukBkxtkCZ4nZWwoZUUWbsdQr2CN7yyn+heVrx3Ip365VrFzBXHg7hCE7Ag3OowQ3UoQEMBvAIz/DiCOfJeXXe5qU5Z9FTgl9y3r8BB26PGg==</latexit><latexit sha1_base64="tJ8TyT5k39So0/HgOCMOs+ps/lQ=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe60iJ0BCy0jmg9IjrC32UuW7O0du3NCOPITbCwUsfUX2flv3CRXaOKDgcd7M8zMCxIpDLrut1NYW9/Y3Cpul3Z29/YPyodHLROnmvEmi2WsOwE1XArFmyhQ8k6iOY0CydvB+Gbmt5+4NiJWjzhJuB/RoRKhYBSt9HDbv+yXK27VnYOsEi8nFcjR6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5NNSLzU8oWxMh7xrqaIRN342P3VKzqwyIGGsbSkkc/X3REYjYyZRYDsjiiOz7M3E/7xuiuGVnwmVpMgVWywKU0kwJrO/yUBozlBOLKFMC3srYSOqKUObTsmG4C2/vEpaF1XPrXr3XqV+ncdRhBM4hXPwoAZ1uIMGNIHBEJ7hFd4c6bw4787HorXg5DPH8AfO5w/CLI1r</latexit>

G3
<latexit sha1_base64="YfmIxyFuR/XvgYlIlgBwwYTySc4=">AAAB6nicbZC7SgNBFIbPxluMt2hKm8EgWIVdLUxnQEHLiOYCyRJmJ2eTIbOzy8ysEJY8go2FIrY+kZ2dj+LkUmj0h4GP/z+HOecEieDauO6nk1tZXVvfyG8WtrZ3dveK+wdNHaeKYYPFIlbtgGoUXGLDcCOwnSikUSCwFYwup3nrAZXmsbw34wT9iA4kDzmjxlp3172zXrHsVtyZyF/wFlCulapXXwBQ7xU/uv2YpRFKwwTVuuO5ifEzqgxnAieFbqoxoWxEB9ixKGmE2s9mo07IsXX6JIyVfdKQmfuzI6OR1uMosJURNUO9nE3N/7JOasKqn3GZpAYlm38UpoKYmEz3Jn2ukBkxtkCZ4nZWwoZUUWbsdQr2CN7yyn+heVrx3Ip365VrFzBXHg7hCE7Ag3OowQ3UoQEMBvAIz/DiCOfJeXXe5qU5Z9FTgl9y3r8BB26PGg==</latexit><latexit sha1_base64="tJ8TyT5k39So0/HgOCMOs+ps/lQ=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe60iJ0BCy0jmg9IjrC32UuW7O0du3NCOPITbCwUsfUX2flv3CRXaOKDgcd7M8zMCxIpDLrut1NYW9/Y3Cpul3Z29/YPyodHLROnmvEmi2WsOwE1XArFmyhQ8k6iOY0CydvB+Gbmt5+4NiJWjzhJuB/RoRKhYBSt9HDbv+yXK27VnYOsEi8nFcjR6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5NNSLzU8oWxMh7xrqaIRN342P3VKzqwyIGGsbSkkc/X3REYjYyZRYDsjiiOz7M3E/7xuiuGVnwmVpMgVWywKU0kwJrO/yUBozlBOLKFMC3srYSOqKUObTsmG4C2/vEpaF1XPrXr3XqV+ncdRhBM4hXPwoAZ1uIMGNIHBEJ7hFd4c6bw4787HorXg5DPH8AfO5w/CLI1r</latexit>

G1
<latexit sha1_base64="9BKAasETqXC+M/0XKmd8ApzZtYQ=">AAAB6nicbVDLSgMxFL1TX7W+quLKTXAQXJWJG12OuNBlRfuAdiiZNNOGZjJDkhHKUPAH3LhQxK1/4J+482/MtC609cDlHs65IfeeMBVcG8/7ckpLyyura+X1ysbm1vZOdXevqZNMUdagiUhUOySaCS5Zw3AjWDtVjMShYK1wdFn4rXumNE/knRmnLIjJQPKIU2KsdHvVw72q69W8KdAiwT/E9Q8+3AcAqPeqn91+QrOYSUMF0bqDvdQEOVGGU8EmlW6mWUroiAxYx1JJYqaDfLrqBB1bpY+iRNmSBk3V3y9yEms9jkM7GRMz1PNeIf7ndTITnQc5l2lmmKSzj6JMIJOg4m7U54pRI8aWEKq43RXRIVGEGptOxYaA509eJM3TGvZq+Aa7/kWRhUUZDuEITgDDGfhwDXVoAIUBPMIzvDjCeXJenbfZaMmZddiHP3DevwEme4+W</latexit><latexit sha1_base64="ZRt12FGFpArHDKmRqXoH1qrca5c=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFW5ttIxYaBnRxEByhL3NXrJkb+/YnRPCEfAP2FgoYusvsvPfuPkoNPHBwOO9GWbmhamSFn3/2yusrK6tbxQ3S1vbO7t75f2Dpk0yw0WDJyoxrZBZoaQWDZSoRCs1gsWhEg/h8GriPzwKY2Wi73GUiiBmfS0jyRk66e66S7vlil/1pyDLhM5JBeaod8tfnV7Cs1ho5IpZ26Z+ikHODEquxLjUyaxIGR+yvmg7qlksbJBPTx2TE6f0SJQYVxrJVP09kbPY2lEcus6Y4cAuehPxP6+dYXQR5FKnGQrNZ4uiTBFMyORv0pNGcFQjRxg30t1K+IAZxtGlU3Ih0MWXl0nzrEr9Kr2lldrl0yyOIhzBMZwChXOowQ3UoQEc+vAMr/DmKe/Fe/c+Zq0Fbx7hIfyB9/kD5b6N6w==</latexit>

G1
<latexit sha1_base64="9BKAasETqXC+M/0XKmd8ApzZtYQ=">AAAB6nicbVDLSgMxFL1TX7W+quLKTXAQXJWJG12OuNBlRfuAdiiZNNOGZjJDkhHKUPAH3LhQxK1/4J+482/MtC609cDlHs65IfeeMBVcG8/7ckpLyyura+X1ysbm1vZOdXevqZNMUdagiUhUOySaCS5Zw3AjWDtVjMShYK1wdFn4rXumNE/knRmnLIjJQPKIU2KsdHvVw72q69W8KdAiwT/E9Q8+3AcAqPeqn91+QrOYSUMF0bqDvdQEOVGGU8EmlW6mWUroiAxYx1JJYqaDfLrqBB1bpY+iRNmSBk3V3y9yEms9jkM7GRMz1PNeIf7ndTITnQc5l2lmmKSzj6JMIJOg4m7U54pRI8aWEKq43RXRIVGEGptOxYaA509eJM3TGvZq+Aa7/kWRhUUZDuEITgDDGfhwDXVoAIUBPMIzvDjCeXJenbfZaMmZddiHP3DevwEme4+W</latexit><latexit sha1_base64="ZRt12FGFpArHDKmRqXoH1qrca5c=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFW5ttIxYaBnRxEByhL3NXrJkb+/YnRPCEfAP2FgoYusvsvPfuPkoNPHBwOO9GWbmhamSFn3/2yusrK6tbxQ3S1vbO7t75f2Dpk0yw0WDJyoxrZBZoaQWDZSoRCs1gsWhEg/h8GriPzwKY2Wi73GUiiBmfS0jyRk66e66S7vlil/1pyDLhM5JBeaod8tfnV7Cs1ho5IpZ26Z+ikHODEquxLjUyaxIGR+yvmg7qlksbJBPTx2TE6f0SJQYVxrJVP09kbPY2lEcus6Y4cAuehPxP6+dYXQR5FKnGQrNZ4uiTBFMyORv0pNGcFQjRxg30t1K+IAZxtGlU3Ih0MWXl0nzrEr9Kr2lldrl0yyOIhzBMZwChXOowQ3UoQEc+vAMr/DmKe/Fe/c+Zq0Fbx7hIfyB9/kD5b6N6w==</latexit>

(a) LCA of updated edges

M1
<latexit sha1_base64="wMoqgSgCVo+uOgr8PWCJUTLzSRM=">AAAB6nicbZDLSgMxFIbP1FutWqsu3QSL4KpM3Ki7ghs3QkV7gXYomTTThiaZIckIZegjuHGhiFsfxGdw5wP4HJpeFtr6Q+Dj/88h55wwEdxY3//0ciura+sb+c3C1vZOcbe0t98wcaopq9NYxLoVEsMEV6xuuRWslWhGZChYMxxeTvLmPdOGx+rOjhIWSNJXPOKUWGfdXndxt1T2K/5UaBnwHMrV4vfXOwDUuqWPTi+mqWTKUkGMaWM/sUFGtOVUsHGhkxqWEDokfdZ2qIhkJsimo47RsXN6KIq1e8qiqfu7IyPSmJEMXaUkdmAWs4n5X9ZObXQeZFwlqWWKzj6KUoFsjCZ7ox7XjFoxckCo5m5WRAdEE2rddQruCHhx5WVonFawX8E3uFy9gJnycAhHcAIYzqAKV1CDOlDowwM8wbMnvEfvxXudlea8ec8B/JH39gO/85Bb</latexit><latexit sha1_base64="2IcLtZi9b6Oon3Ety534JL37M+E=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFW5t1C5gYyNENB+QHGFvs5cs2ds7dueEEPITbCwUsfUX2flv3CRXaOKDgcd7M8zMC1MlLfr+t1dYW9/Y3Cpul3Z29/YPyodHTZtkhosGT1Ri2iGzQkktGihRiXZqBItDJVrh6Gbmt56EsTLRjzhORRCzgZaR5Ayd9HDXo71yxa/6c5BVQnNSgRz1Xvmr2094FguNXDFrO9RPMZgwg5IrMS11MytSxkdsIDqOahYLG0zmp07JmVP6JEqMK41krv6emLDY2nEcus6Y4dAuezPxP6+TYXQVTKROMxSaLxZFmSKYkNnfpC+N4KjGjjBupLuV8CEzjKNLp+RCoMsvr5LmRZX6VXpPK7XrPI4inMApnAOFS6jBLdShARwG8Ayv8OYp78V79z4WrQUvnzmGP/A+fwDGeo1p</latexit>

M1
<latexit sha1_base64="wMoqgSgCVo+uOgr8PWCJUTLzSRM=">AAAB6nicbZDLSgMxFIbP1FutWqsu3QSL4KpM3Ki7ghs3QkV7gXYomTTThiaZIckIZegjuHGhiFsfxGdw5wP4HJpeFtr6Q+Dj/88h55wwEdxY3//0ciura+sb+c3C1vZOcbe0t98wcaopq9NYxLoVEsMEV6xuuRWslWhGZChYMxxeTvLmPdOGx+rOjhIWSNJXPOKUWGfdXndxt1T2K/5UaBnwHMrV4vfXOwDUuqWPTi+mqWTKUkGMaWM/sUFGtOVUsHGhkxqWEDokfdZ2qIhkJsimo47RsXN6KIq1e8qiqfu7IyPSmJEMXaUkdmAWs4n5X9ZObXQeZFwlqWWKzj6KUoFsjCZ7ox7XjFoxckCo5m5WRAdEE2rddQruCHhx5WVonFawX8E3uFy9gJnycAhHcAIYzqAKV1CDOlDowwM8wbMnvEfvxXudlea8ec8B/JH39gO/85Bb</latexit><latexit sha1_base64="2IcLtZi9b6Oon3Ety534JL37M+E=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFW5t1C5gYyNENB+QHGFvs5cs2ds7dueEEPITbCwUsfUX2flv3CRXaOKDgcd7M8zMC1MlLfr+t1dYW9/Y3Cpul3Z29/YPyodHTZtkhosGT1Ri2iGzQkktGihRiXZqBItDJVrh6Gbmt56EsTLRjzhORRCzgZaR5Ayd9HDXo71yxa/6c5BVQnNSgRz1Xvmr2094FguNXDFrO9RPMZgwg5IrMS11MytSxkdsIDqOahYLG0zmp07JmVP6JEqMK41krv6emLDY2nEcus6Y4dAuezPxP6+TYXQVTKROMxSaLxZFmSKYkNnfpC+N4KjGjjBupLuV8CEzjKNLp+RCoMsvr5LmRZX6VXpPK7XrPI4inMApnAOFS6jBLdShARwG8Ayv8OYp78V79z4WrQUvnzmGP/A+fwDGeo1p</latexit>

M2
<latexit sha1_base64="oYW+fqXxV4WuFdSglEbLI9m3IHc=">AAAB6nicbZBLSgNBEIZrfMaoMerSTWMQXIWZbNRdwI0bIaJ5QDKEnk5N0qSnZ+juEcKQI7hxoYhbD+IZ3HkAz6Gdx0ITf2j4+P8quqqCRHBtXPfTWVldW9/YzG3lt3d2C3vF/YOGjlPFsM5iEatWQDUKLrFuuBHYShTSKBDYDIaXk7x5j0rzWN6ZUYJ+RPuSh5xRY63b626lWyy5ZXcqsgzeHErVwvfXOwDUusWPTi9maYTSMEG1bntuYvyMKsOZwHG+k2pMKBvSPrYtShqh9rPpqGNyYp0eCWNlnzRk6v7uyGik9SgKbGVEzUAvZhPzv6ydmvDcz7hMUoOSzT4KU0FMTCZ7kx5XyIwYWaBMcTsrYQOqKDP2Onl7BG9x5WVoVMqeW/ZuvFL1AmbKwREcwyl4cAZVuIIa1IFBHx7gCZ4d4Tw6L87rrHTFmfccwh85bz/Bd5Bc</latexit><latexit sha1_base64="/gNMazA9DFV3qexzqww0iMy76+U=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe7SGLuAjY0Q0XxAcoS9zVyyZG/v2N0TwpGfYGOhiK2/yM5/4ya5QhMfDDzem2FmXpAIro3rfjuFjc2t7Z3ibmlv/+DwqHx80tZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5Gbud55QaR7LRzNN0I/oSPKQM2qs9HA3qA3KFbfqLkDWiZeTCuRoDspf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wp87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNWHdz7hMUoOSLReFqSAmJvO/yZArZEZMLaFMcXsrYWOqKDM2nZINwVt9eZ20a1XPrXr3XqVxncdRhDM4h0vw4AoacAtNaAGDETzDK7w5wnlx3p2PZWvByWdO4Q+czx/H/o1q</latexit>

M2
<latexit sha1_base64="oYW+fqXxV4WuFdSglEbLI9m3IHc=">AAAB6nicbZBLSgNBEIZrfMaoMerSTWMQXIWZbNRdwI0bIaJ5QDKEnk5N0qSnZ+juEcKQI7hxoYhbD+IZ3HkAz6Gdx0ITf2j4+P8quqqCRHBtXPfTWVldW9/YzG3lt3d2C3vF/YOGjlPFsM5iEatWQDUKLrFuuBHYShTSKBDYDIaXk7x5j0rzWN6ZUYJ+RPuSh5xRY63b626lWyy5ZXcqsgzeHErVwvfXOwDUusWPTi9maYTSMEG1bntuYvyMKsOZwHG+k2pMKBvSPrYtShqh9rPpqGNyYp0eCWNlnzRk6v7uyGik9SgKbGVEzUAvZhPzv6ydmvDcz7hMUoOSzT4KU0FMTCZ7kx5XyIwYWaBMcTsrYQOqKDP2Onl7BG9x5WVoVMqeW/ZuvFL1AmbKwREcwyl4cAZVuIIa1IFBHx7gCZ4d4Tw6L87rrHTFmfccwh85bz/Bd5Bc</latexit><latexit sha1_base64="/gNMazA9DFV3qexzqww0iMy76+U=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe7SGLuAjY0Q0XxAcoS9zVyyZG/v2N0TwpGfYGOhiK2/yM5/4ya5QhMfDDzem2FmXpAIro3rfjuFjc2t7Z3ibmlv/+DwqHx80tZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5Gbud55QaR7LRzNN0I/oSPKQM2qs9HA3qA3KFbfqLkDWiZeTCuRoDspf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wp87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNWHdz7hMUoOSLReFqSAmJvO/yZArZEZMLaFMcXsrYWOqKDM2nZINwVt9eZ20a1XPrXr3XqVxncdRhDM4h0vw4AoacAtNaAGDETzDK7w5wnlx3p2PZWvByWdO4Q+czx/H/o1q</latexit>

M3
<latexit sha1_base64="2wswnh+/2gnw47hVaIpM8BQ9VD0=">AAAB6nicbZBLSgNBEIZr4ivGV9Slm8YguAozulB3ATduhIjmAckQejo1SZOenqG7RwhDjuDGhSJuPYhncOcBPId2HgtN/KHh4/+r6KoKEsG1cd1PJ7e0vLK6ll8vbGxube8Ud/fqOk4VwxqLRayaAdUouMSa4UZgM1FIo0BgIxhcjvPGPSrNY3lnhgn6Ee1JHnJGjbVurzunnWLJLbsTkUXwZlCqbH9/vQNAtVP8aHdjlkYoDRNU65bnJsbPqDKcCRwV2qnGhLIB7WHLoqQRaj+bjDoiR9bpkjBW9klDJu7vjoxGWg+jwFZG1PT1fDY2/8taqQnP/YzLJDUo2fSjMBXExGS8N+lyhcyIoQXKFLezEtanijJjr1OwR/DmV16E+knZc8vejVeqXMBUeTiAQzgGD86gAldQhRow6MEDPMGzI5xH58V5nZbmnFnPPvyR8/YDwvuQXQ==</latexit><latexit sha1_base64="WoHnVFGHekc9LsJ6LTa2YWCqRas=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe60iHYBGxshovmA5Ah7m71kyd7esTsnhCM/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9mfvuJayNi9YiThPsRHSoRCkbRSg93/ct+ueJW3TnIKvFyUoEcjX75qzeIWRpxhUxSY7qem6CfUY2CST4t9VLDE8rGdMi7lioaceNn81On5MwqAxLG2pZCMld/T2Q0MmYSBbYzojgyy95M/M/rphhe+ZlQSYpcscWiMJUEYzL7mwyE5gzlxBLKtLC3EjaimjK06ZRsCN7yy6ukdVH13Kp371Xq13kcRTiBUzgHD2pQh1toQBMYDOEZXuHNkc6L8+58LFoLTj5zDH/gfP4AyYKNaw==</latexit>

M3
<latexit sha1_base64="2wswnh+/2gnw47hVaIpM8BQ9VD0=">AAAB6nicbZBLSgNBEIZr4ivGV9Slm8YguAozulB3ATduhIjmAckQejo1SZOenqG7RwhDjuDGhSJuPYhncOcBPId2HgtN/KHh4/+r6KoKEsG1cd1PJ7e0vLK6ll8vbGxube8Ud/fqOk4VwxqLRayaAdUouMSa4UZgM1FIo0BgIxhcjvPGPSrNY3lnhgn6Ee1JHnJGjbVurzunnWLJLbsTkUXwZlCqbH9/vQNAtVP8aHdjlkYoDRNU65bnJsbPqDKcCRwV2qnGhLIB7WHLoqQRaj+bjDoiR9bpkjBW9klDJu7vjoxGWg+jwFZG1PT1fDY2/8taqQnP/YzLJDUo2fSjMBXExGS8N+lyhcyIoQXKFLezEtanijJjr1OwR/DmV16E+knZc8vejVeqXMBUeTiAQzgGD86gAldQhRow6MEDPMGzI5xH58V5nZbmnFnPPvyR8/YDwvuQXQ==</latexit><latexit sha1_base64="WoHnVFGHekc9LsJ6LTa2YWCqRas=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe60iHYBGxshovmA5Ah7m71kyd7esTsnhCM/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9mfvuJayNi9YiThPsRHSoRCkbRSg93/ct+ueJW3TnIKvFyUoEcjX75qzeIWRpxhUxSY7qem6CfUY2CST4t9VLDE8rGdMi7lioaceNn81On5MwqAxLG2pZCMld/T2Q0MmYSBbYzojgyy95M/M/rphhe+ZlQSYpcscWiMJUEYzL7mwyE5gzlxBLKtLC3EjaimjK06ZRsCN7yy6ukdVH13Kp371Xq13kcRTiBUzgHD2pQh1toQBMYDOEZXuHNkc6L8+58LFoLTj5zDH/gfP4AyYKNaw==</latexit>

M4
<latexit sha1_base64="gghL9jJUpapSJaKS3sitGlK8d+0=">AAAB6nicbZBLSgNBEIZr4ivGV9Slm8YguAozIqi7gBs3QkTzgGQIPZ2apElPz9DdI4QhR3DjQhG3HsQzuPMAnkM7j4Um/tDw8f9VdFUFieDauO6nk1taXlldy68XNja3tneKu3t1HaeKYY3FIlbNgGoUXGLNcCOwmSikUSCwEQwux3njHpXmsbwzwwT9iPYkDzmjxlq3153TTrHklt2JyCJ4MyhVtr+/3gGg2il+tLsxSyOUhgmqdctzE+NnVBnOBI4K7VRjQtmA9rBlUdIItZ9NRh2RI+t0SRgr+6QhE/d3R0YjrYdRYCsjavp6Phub/2Wt1ITnfsZlkhqUbPpRmApiYjLem3S5QmbE0AJlittZCetTRZmx1ynYI3jzKy9C/aTsuWXvxitVLmCqPBzAIRyDB2dQgSuoQg0Y9OABnuDZEc6j8+K8TktzzqxnH/7IefsBxH+QXg==</latexit><latexit sha1_base64="u6Oncnq+QQouPwf6QNHIWpyTPOE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXrwIFe0HtKFstpt26WYTdidCCf0JXjwo4tVf5M1/47bNQVsfDDzem2FmXpBIYdB1v53C2vrG5lZxu7Szu7d/UD48apk41Yw3WSxj3Qmo4VIo3kSBkncSzWkUSN4Oxjczv/3EtRGxesRJwv2IDpUIBaNopYe7/mW/XHGr7hxklXg5qUCORr/81RvELI24QiapMV3PTdDPqEbBJJ+WeqnhCWVjOuRdSxWNuPGz+alTcmaVAQljbUshmau/JzIaGTOJAtsZURyZZW8m/ud1Uwyv/EyoJEWu2GJRmEqCMZn9TQZCc4ZyYgllWthbCRtRTRnadEo2BG/55VXSuqh6btW79yr16zyOIpzAKZyDBzWowy00oAkMhvAMr/DmSOfFeXc+Fq0FJ585hj9wPn8AywaNbA==</latexit>

M4
<latexit sha1_base64="gghL9jJUpapSJaKS3sitGlK8d+0=">AAAB6nicbZBLSgNBEIZr4ivGV9Slm8YguAozIqi7gBs3QkTzgGQIPZ2apElPz9DdI4QhR3DjQhG3HsQzuPMAnkM7j4Um/tDw8f9VdFUFieDauO6nk1taXlldy68XNja3tneKu3t1HaeKYY3FIlbNgGoUXGLNcCOwmSikUSCwEQwux3njHpXmsbwzwwT9iPYkDzmjxlq3153TTrHklt2JyCJ4MyhVtr+/3gGg2il+tLsxSyOUhgmqdctzE+NnVBnOBI4K7VRjQtmA9rBlUdIItZ9NRh2RI+t0SRgr+6QhE/d3R0YjrYdRYCsjavp6Phub/2Wt1ITnfsZlkhqUbPpRmApiYjLem3S5QmbE0AJlittZCetTRZmx1ynYI3jzKy9C/aTsuWXvxitVLmCqPBzAIRyDB2dQgSuoQg0Y9OABnuDZEc6j8+K8TktzzqxnH/7IefsBxH+QXg==</latexit><latexit sha1_base64="u6Oncnq+QQouPwf6QNHIWpyTPOE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KXrwIFe0HtKFstpt26WYTdidCCf0JXjwo4tVf5M1/47bNQVsfDDzem2FmXpBIYdB1v53C2vrG5lZxu7Szu7d/UD48apk41Yw3WSxj3Qmo4VIo3kSBkncSzWkUSN4Oxjczv/3EtRGxesRJwv2IDpUIBaNopYe7/mW/XHGr7hxklXg5qUCORr/81RvELI24QiapMV3PTdDPqEbBJJ+WeqnhCWVjOuRdSxWNuPGz+alTcmaVAQljbUshmau/JzIaGTOJAtsZURyZZW8m/ud1Uwyv/EyoJEWu2GJRmEqCMZn9TQZCc4ZyYgllWthbCRtRTRnadEo2BG/55VXSuqh6btW79yr16zyOIpzAKZyDBzWowy00oAkMhvAMr/DmSOfFeXc+Fq0FJ585hj9wPn8AywaNbA==</latexit>

M5
<latexit sha1_base64="yzg27th9epDSoj89d3YrMwmT2AM=">AAAB6nicbZBLSgNBEIZr4ivGV9Slm8YguAozgqi7gBs3QkTzgGQIPZ2apElPz9DdI4QhR3DjQhG3HsQzuPMAnkM7j4Um/tDw8f9VdFUFieDauO6nk1taXlldy68XNja3tneKu3t1HaeKYY3FIlbNgGoUXGLNcCOwmSikUSCwEQwux3njHpXmsbwzwwT9iPYkDzmjxlq3153TTrHklt2JyCJ4MyhVtr+/3gGg2il+tLsxSyOUhgmqdctzE+NnVBnOBI4K7VRjQtmA9rBlUdIItZ9NRh2RI+t0SRgr+6QhE/d3R0YjrYdRYCsjavp6Phub/2Wt1ITnfsZlkhqUbPpRmApiYjLem3S5QmbE0AJlittZCetTRZmx1ynYI3jzKy9C/aTsuWXvxitVLmCqPBzAIRyDB2dQgSuoQg0Y9OABnuDZEc6j8+K8TktzzqxnH/7IefsBxgOQXw==</latexit><latexit sha1_base64="kztt/Fe66OWkq0bIeGZZ0InTFb0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0kEqd4KXrwIFe0HtKFstpt26WYTdidCCf0JXjwo4tVf5M1/47bNQVsfDDzem2FmXpBIYdB1v53C2vrG5lZxu7Szu7d/UD48apk41Yw3WSxj3Qmo4VIo3kSBkncSzWkUSN4Oxjczv/3EtRGxesRJwv2IDpUIBaNopYe7/mW/XHGr7hxklXg5qUCORr/81RvELI24QiapMV3PTdDPqEbBJJ+WeqnhCWVjOuRdSxWNuPGz+alTcmaVAQljbUshmau/JzIaGTOJAtsZURyZZW8m/ud1Uwyv/EyoJEWu2GJRmEqCMZn9TQZCc4ZyYgllWthbCRtRTRnadEo2BG/55VXSuqh6btW79yr16zyOIpzAKZyDBzWowy00oAkMhvAMr/DmSOfFeXc+Fq0FJ585hj9wPn8AzIqNbQ==</latexit>

M5
<latexit sha1_base64="yzg27th9epDSoj89d3YrMwmT2AM=">AAAB6nicbZBLSgNBEIZr4ivGV9Slm8YguAozgqi7gBs3QkTzgGQIPZ2apElPz9DdI4QhR3DjQhG3HsQzuPMAnkM7j4Um/tDw8f9VdFUFieDauO6nk1taXlldy68XNja3tneKu3t1HaeKYY3FIlbNgGoUXGLNcCOwmSikUSCwEQwux3njHpXmsbwzwwT9iPYkDzmjxlq3153TTrHklt2JyCJ4MyhVtr+/3gGg2il+tLsxSyOUhgmqdctzE+NnVBnOBI4K7VRjQtmA9rBlUdIItZ9NRh2RI+t0SRgr+6QhE/d3R0YjrYdRYCsjavp6Phub/2Wt1ITnfsZlkhqUbPpRmApiYjLem3S5QmbE0AJlittZCetTRZmx1ynYI3jzKy9C/aTsuWXvxitVLmCqPBzAIRyDB2dQgSuoQg0Y9OABnuDZEc6j8+K8TktzzqxnH/7IefsBxgOQXw==</latexit><latexit sha1_base64="kztt/Fe66OWkq0bIeGZZ0InTFb0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0kEqd4KXrwIFe0HtKFstpt26WYTdidCCf0JXjwo4tVf5M1/47bNQVsfDDzem2FmXpBIYdB1v53C2vrG5lZxu7Szu7d/UD48apk41Yw3WSxj3Qmo4VIo3kSBkncSzWkUSN4Oxjczv/3EtRGxesRJwv2IDpUIBaNopYe7/mW/XHGr7hxklXg5qUCORr/81RvELI24QiapMV3PTdDPqEbBJJ+WeqnhCWVjOuRdSxWNuPGz+alTcmaVAQljbUshmau/JzIaGTOJAtsZURyZZW8m/ud1Uwyv/EyoJEWu2GJRmEqCMZn9TQZCc4ZyYgllWthbCRtRTRnadEo2BG/55VXSuqh6btW79yr16zyOIpzAKZyDBzWowy00oAkMhvAMr/DmSOfFeXc+Fq0FJ585hj9wPn8AzIqNbQ==</latexit>

M6
<latexit sha1_base64="/uZXQXTRLiK88rKqQUc6Vzwbwes=">AAAB6nicbZDJSgNBEIZr4hbjFvXopTEInsKMB5dbwIsXIaJZIBlCT6cmadLTM3T3CGHII3jxoIhXH8Rn8OYD+BzaWQ6a+EPDx/9X0VUVJIJr47qfTm5peWV1Lb9e2Njc2t4p7u7VdZwqhjUWi1g1A6pRcIk1w43AZqKQRoHARjC4HOeNe1Sax/LODBP0I9qTPOSMGmvdXndOO8WSW3YnIovgzaBU2f7+egeAaqf40e7GLI1QGiao1i3PTYyfUWU4EzgqtFONCWUD2sOWRUkj1H42GXVEjqzTJWGs7JOGTNzfHRmNtB5Gga2MqOnr+Wxs/pe1UhOe+xmXSWpQsulHYSqIicl4b9LlCpkRQwuUKW5nJaxPFWXGXqdgj+DNr7wI9ZOy55a9G69UuYCp8nAAh3AMHpxBBa6gCjVg0IMHeIJnRziPzovzOi3NObOeffgj5+0Hx4eQYA==</latexit><latexit sha1_base64="42+kXb/mk9YDFmkFlhRl8kU6x7g=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe4sjHYBGxshovmA5Ah7m71kyd7esTsnhCM/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9mfvuJayNi9YiThPsRHSoRCkbRSg93/ct+ueJW3TnIKvFyUoEcjX75qzeIWRpxhUxSY7qem6CfUY2CST4t9VLDE8rGdMi7lioaceNn81On5MwqAxLG2pZCMld/T2Q0MmYSBbYzojgyy95M/M/rphhe+ZlQSYpcscWiMJUEYzL7mwyE5gzlxBLKtLC3EjaimjK06ZRsCN7yy6ukdVH13Kp371Xq13kcRTiBUzgHD2pQh1toQBMYDOEZXuHNkc6L8+58LFoLTj5zDH/gfP4Azg6Nbg==</latexit>

M6
<latexit sha1_base64="/uZXQXTRLiK88rKqQUc6Vzwbwes=">AAAB6nicbZDJSgNBEIZr4hbjFvXopTEInsKMB5dbwIsXIaJZIBlCT6cmadLTM3T3CGHII3jxoIhXH8Rn8OYD+BzaWQ6a+EPDx/9X0VUVJIJr47qfTm5peWV1Lb9e2Njc2t4p7u7VdZwqhjUWi1g1A6pRcIk1w43AZqKQRoHARjC4HOeNe1Sax/LODBP0I9qTPOSMGmvdXndOO8WSW3YnIovgzaBU2f7+egeAaqf40e7GLI1QGiao1i3PTYyfUWU4EzgqtFONCWUD2sOWRUkj1H42GXVEjqzTJWGs7JOGTNzfHRmNtB5Gga2MqOnr+Wxs/pe1UhOe+xmXSWpQsulHYSqIicl4b9LlCpkRQwuUKW5nJaxPFWXGXqdgj+DNr7wI9ZOy55a9G69UuYCp8nAAh3AMHpxBBa6gCjVg0IMHeIJnRziPzovzOi3NObOeffgj5+0Hx4eQYA==</latexit><latexit sha1_base64="42+kXb/mk9YDFmkFlhRl8kU6x7g=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe4sjHYBGxshovmA5Ah7m71kyd7esTsnhCM/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9mfvuJayNi9YiThPsRHSoRCkbRSg93/ct+ueJW3TnIKvFyUoEcjX75qzeIWRpxhUxSY7qem6CfUY2CST4t9VLDE8rGdMi7lioaceNn81On5MwqAxLG2pZCMld/T2Q0MmYSBbYzojgyy95M/M/rphhe+ZlQSYpcscWiMJUEYzL7mwyE5gzlxBLKtLC3EjaimjK06ZRsCN7yy6ukdVH13Kp371Xq13kcRTiBUzgHD2pQh1toQBMYDOEZXuHNkc6L8+58LFoLTj5zDH/gfP4Azg6Nbg==</latexit>

M7
<latexit sha1_base64="4aaTp3KonmOYOsGisu7LmahDlos=">AAAB6nicbZBLSgNBEIZrfMaoMerSTWMQXIUZN9FdwI0bIaJ5QDKEnk5N0qSnZ+juEcKQI7hxoYhbD+IZ3HkAz6Gdx0ITf2j4+P8quqqCRHBtXPfTWVldW9/YzG3lt3d2C3vF/YOGjlPFsM5iEatWQDUKLrFuuBHYShTSKBDYDIaXk7x5j0rzWN6ZUYJ+RPuSh5xRY63b626lWyy5ZXcqsgzeHErVwvfXOwDUusWPTi9maYTSMEG1bntuYvyMKsOZwHG+k2pMKBvSPrYtShqh9rPpqGNyYp0eCWNlnzRk6v7uyGik9SgKbGVEzUAvZhPzv6ydmvDcz7hMUoOSzT4KU0FMTCZ7kx5XyIwYWaBMcTsrYQOqKDP2Onl7BG9x5WVonJU9t+zdeKXqBcyUgyM4hlPwoAJVuIIa1IFBHx7gCZ4d4Tw6L87rrHTFmfccwh85bz/JC5Bh</latexit><latexit sha1_base64="SDM86zIlDdJZ++U05cRhWo1+G5g=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5sEruAjY0Q0XxAcoS9zVyyZG/v2N0TwpGfYGOhiK2/yM5/4ya5QhMfDDzem2FmXpAIro3rfjuFjc2t7Z3ibmlv/+DwqHx80tZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5Gbud55QaR7LRzNN0I/oSPKQM2qs9HA3qA3KFbfqLkDWiZeTCuRoDspf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wp87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNWHdz7hMUoOSLReFqSAmJvO/yZArZEZMLaFMcXsrYWOqKDM2nZINwVt9eZ20r6qeW/XuvUrjOo+jCGdwDpfgQQ0acAtNaAGDETzDK7w5wnlx3p2PZWvByWdO4Q+czx/Pko1v</latexit>

M7
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(b) Update multiple edges

Figure 7: Edge-weights update

from M4, then updates M4[v2, v1] to M2 and re-calculates
M2. M2[v2, v9] is updated and we synchronize to M1 and
re-calculate M1. There is no update to push down, thus it
terminates.

For ωv3v6 , a similar update starts from M3. Then, after
synchronization to M1, M1[v3, v6] is updated in M1, thus
we synchronize it to M3[v3, v6] and re-calculate M3. Alto-
gether, referring to Figure 7(b), for multiple update of these
three edges, we start from M5, and then go to M4, then to
M3, M2, finally to M1. Checking shared entries of M1 and
synchronizing changed ones, we find that only M3 needs to
be refined. After refining M3, no updates synchronize to
M6 and M7, the algorithm terminates. For calculation of
matrix update time domain, let’s consider update M5 based
on ωv10v9(t), t ∈ [30, 45] as an example. M5[v10, v9] is influ-
enced on [30, 45] and M5[v11, v9] on [27, 42], thus the update
time domain for M5 is [27, 45]. ✷

Algorithm 4: TDSP

Input: Q = (vs, ve, t), and a TD-G-tree T
Output: Shortest travel time, and incomplete optimal path

1 Locate leaf(vs) and leaf(ve) by a hash table;
2 if vs and ve are in the same leaf node GL then
3 τ∗

vsve
(t) = ML[vs, ve](t);

4 else
5 G1=leaf(vs), Gk=leaf(ve), GA = LCA(G1, Gk) ;
6 Find the tree path G1 · · ·GA · · ·Gk in T;
7 Initialize {τ∗

vsvb
(t) = M1[vs, vb](t) | vb ∈ B(G1)};

8 for j = 1 to k ∗ 1 do
9 foreach vb ∈ X(Gj+1) \ X(Gj) do

10 X = X(Gj) ∩ X(Gj+1);
11 τ∗

vsvb
(t)= min

vx∈X
{τ∗

vsvx
(t)+Mj+1[vx, vb](t+τ∗

vsvx
(t))}

12 τ∗

vsve
(t)= min

vb∈B(Gk)
{τ∗

vsvb
(t) + Mk[vb, ve](t + τ∗

vsvb
(t))}

4.ANSWERING SHORTEST PATH QUERIES
In this section, we will study how to use the TD-G-tree for

route queries by first describing algorithms for supporting
TDSP (Section 4.1) and TIP (Section 4.2) queries.

As will be seen later, the above algorithms for TDSP and
TIP will return the shortest time, but only with incomplete
optimal path, such as 〈v4, v3, v2, v9, v11〉 (see the red path in
Figure 8(a)), while the complete path is 〈v4, v3, v2, v0, v1,

v9, v10, v11〉. Hence, we will also present techniques for

path recovery to get the complete path (Section 4.3).

4.1 TDSP Query
Before introducing the algorithm for TDSP, let’s describe

an important operation on travel time functions.

Evaluation(f, t). Given a travel time function f and a certain
time point t ∈ T , the function returns the time needed on

function f at time t. It works as follows. First, it retrieves
the linear interpolant fi for time t. The result is then cal-

culated as f(t) = fi(t) =
f(ti+1)−f(ti)

ti+1−ti
(t − ti) + f(ti) (see

more details in Section 2.1). Suppose the number of inter-
polation points of f is O(α(T )), which is linear proportional
to T . By using binary search, the evaluation time overhead
is O(log2 α(T )).

TDSP Algorithm. The algorithm for processing a TDSP

query Q = (vs, ve, t) is shown in Algorithm 4, which re-
turns the shortest travel time from vs to ve when departing
at t, and the associated incomplete optimal path.

Generally, we categorize TDSP queries into two cases.

(1) vs and ve are in the same leaf node. Let GL be
the subgraph w.r.t. this leaf node. Then the shortest travel
time is simply to use the travel-time function at the matrix
cell ML[vs, ve], i.e., Q(vs, ve, t) = ML[vs, ve](t) (lines 2–3),
by using the Evaluation(f, t) function. Note that when both
vs and ve are non-border vertices of GL, we adopt local
TD-Dijkstra search to handle it.

(2) vs and ve are in different leaf nodes. Let G1 and Gk

be different leaf nodes that contain vs and ve, respectively.
The basic idea is to search TDSP along the tree-node path
from G1 to Gk, and to iteratively revise the travel time along
with the path. More concretely, it works as follows.

[Locating Ancestor.] It finds the least common ancestor
(LCA) of G1 and Gk, denoted by GA. This forms a unique
tree path G1, . . . , GA, . . . Gk (lines 5–6).

[Travel Time Initialization.] Initialize shortest travel time
from vs to pivot borders in B(G1) = X(G1)∩X(G2) (line 7).

[Iterative Expansion.] Based on the shortest travel time
to B(G1), it expands the shortest travel time to succedent
tree node G2 of G1, i.e., vertices in X(G2), using dynamic
programming (lines 8–12). To be more specific, let X =
X(G1) ∩ X(G2), i.e., the shared vertices set between M1

and M2 (line 10). Then, based on M2 and shared vertices
X, we push the shortest travel time from vs to vb ∈ X(G2)\
X(G1) (line 11). Repeat the above process by assembling
the shortest travel time to vertices in succedent tree-node
matrices, until we get the shortest travel time to vertices in
X(Gk), where leaf node Gk contains ve. Finally, the shortest
travel time from vs to ve is calculated (lines 12) , along with
the incomplete path, i.e., the part of the optimal path that
consists of vs, ve, and pivot borders in the optimal path.
Note that during expanding shortest travel time to ver-

tices in succedent vertex set X(Gj), we only consider ver-
tices in X(Gj) ∩ X(Gj+1), i.e., hop over to pivot borders
shared by the succedent partition. For example, for leaf node
G1 = leaf(vs), we only consider B(G1) = X(G1) ∩X(G2).
This optimization safely prunes unpromising borders which
need extra hops before connecting to borders in X(Gj+1).

Time Complexity. (1) If vs and ve are within the same
leaf node, it takes at most O(κl · log κl · logα(T )) for local
Dijkstra search. (2) Otherwise, a query scans at most 2 ·
logκf

|V |/κl + 1 tree nodes (matrices) from leaf(vs) to root

and then to leaf(ve). In the worst case without pruning, we

expand all O(log2 κf ·
√

|V |/κf
i−1) borders in each passing

matrix in the i-th level. The time cost is O(2 ·
∑H

i=1(log2 κf ·
√

|V |/κf
i−1· log2 α(T ))

2) = O(log22 κf · |V |· log22 α(T )).

Example 13: [TDSP.] Consider a TDSP query Q = 〈v4, v11,
10〉 and Figure 4, where leaf(v4) = G6, leaf(v11) = G5,
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v2
<latexit sha1_base64="fzQ4kqd+j/9B+2e+DaPliGHKVDA=">AAACCHicdVDLSgMxFL3js1arVZdugkVwIWWmvrosuHFZ0T5gOpRMmmlDM5khyRTK0B8Q3OpvuBO3/Qv/wk8wnSrU14Ekh3tOcnOPH3OmtG2/WUvLK6tr67mN/OZWYXunuLvXVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/vJrprRGVikXiTo9j6oW4L1jACNamdDvqVrrFkl12zs9O7Qv0mzhlO0OpVpgmCADq3eJ7pxeRJKRCE46Vch071l6KpWaE00m+kygaYzLEfeoaKnBIlZdmX510ssOVfd9Lsx4nC/sEHRl/DwWRNEtolJkX30txqNQ49I0zxHqgfmqz4l+am+ig6qVMxImmgswbBQlHOkKzVFCPSUo0HxuCiWRmEkQGWGKiTXZ5E9FXDuh/0qyUHTPHjVOqVWGOHBzAIRyDA5dQg2uoQwMI9OEBHuHJureerRfrdW5dsj7v7MM3WNMP38+YyQ==</latexit><latexit sha1_base64="T4tJUPMAoX/Lyjqgifcw7ZFInh0=">AAACCHicdVDLSgMxFL1TX7W+qi7dBIvgQspMfXVZcOOyon1AO5RMmpmGZjJDkimUoT8guNXfcCdu/Qv/wk8wnVaorwNJDvec5OYeL+ZMadt+t3JLyyura/n1wsbm1vZOcXevqaJEEtogEY9k28OKciZoQzPNaTuWFIcepy1veDXVWyMqFYvEnR7H1A1xIJjPCNamdDvqVXrFkl12zs9O7Qv0mzhlO0MJ5qj3ih/dfkSSkApNOFaq49ixdlMsNSOcTgrdRNEYkyEOaMdQgUOq3DT76qSbHR0ZeG6a9ThZ2CfoyPj7yI+kWUKjzLz4XopDpcahZ5wh1gP1U5sW/9I6ifarbspEnGgqyKyRn3CkIzRNBfWZpETzsSGYSGYmQWSAJSbaZFcwEX3lgP4nzUrZMXPcOKVadR5WHg7gEI7BgUuowTXUoQEEAniAR3iy7q1n68V6nVlz1vzOPnyD9fYJdvmXJQ==</latexit>

v2
<latexit sha1_base64="fzQ4kqd+j/9B+2e+DaPliGHKVDA=">AAACCHicdVDLSgMxFL3js1arVZdugkVwIWWmvrosuHFZ0T5gOpRMmmlDM5khyRTK0B8Q3OpvuBO3/Qv/wk8wnSrU14Ekh3tOcnOPH3OmtG2/WUvLK6tr67mN/OZWYXunuLvXVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/vJrprRGVikXiTo9j6oW4L1jACNamdDvqVrrFkl12zs9O7Qv0mzhlO0OpVpgmCADq3eJ7pxeRJKRCE46Vch071l6KpWaE00m+kygaYzLEfeoaKnBIlZdmX510ssOVfd9Lsx4nC/sEHRl/DwWRNEtolJkX30txqNQ49I0zxHqgfmqz4l+am+ig6qVMxImmgswbBQlHOkKzVFCPSUo0HxuCiWRmEkQGWGKiTXZ5E9FXDuh/0qyUHTPHjVOqVWGOHBzAIRyDA5dQg2uoQwMI9OEBHuHJureerRfrdW5dsj7v7MM3WNMP38+YyQ==</latexit><latexit sha1_base64="T4tJUPMAoX/Lyjqgifcw7ZFInh0=">AAACCHicdVDLSgMxFL1TX7W+qi7dBIvgQspMfXVZcOOyon1AO5RMmpmGZjJDkimUoT8guNXfcCdu/Qv/wk8wnVaorwNJDvec5OYeL+ZMadt+t3JLyyura/n1wsbm1vZOcXevqaJEEtogEY9k28OKciZoQzPNaTuWFIcepy1veDXVWyMqFYvEnR7H1A1xIJjPCNamdDvqVXrFkl12zs9O7Qv0mzhlO0MJ5qj3ih/dfkSSkApNOFaq49ixdlMsNSOcTgrdRNEYkyEOaMdQgUOq3DT76qSbHR0ZeG6a9ThZ2CfoyPj7yI+kWUKjzLz4XopDpcahZ5wh1gP1U5sW/9I6ifarbspEnGgqyKyRn3CkIzRNBfWZpETzsSGYSGYmQWSAJSbaZFcwEX3lgP4nzUrZMXPcOKVadR5WHg7gEI7BgUuowTXUoQEEAniAR3iy7q1n68V6nVlz1vzOPnyD9fYJdvmXJQ==</latexit>

v1
<latexit sha1_base64="R5TZWDKmecGAJIj/y1q9JBfFcIo=">AAACCHicdVDLSgMxFL1TX7Varbp0EyyCCykzPrssuHFZ0T6gHUomzUxDM5khyRTK0B8Q3OpvuBO3/Qv/wk8wnSrU14Ekh3tOcnOPF3OmtG2/Wbml5ZXVtfx6YWOzuLVd2tltqiiRhDZIxCPZ9rCinAna0Exz2o4lxaHHacsbXs301ohKxSJxp8cxdUMcCOYzgrUp3Y56Tq9UtivO+dmpfYF+E6diZyjXitMEAUC9V3rv9iOShFRowrFSHceOtZtiqRnhdFLoJorGmAxxQDuGChxS5abZVyfd7OjIwHPTrMfxwj5Bh8bfR34kzRIaZebF91IcKjUOPeMMsR6on9qs+JfWSbRfdVMm4kRTQeaN/IQjHaFZKqjPJCWajw3BRDIzCSIDLDHRJruCiegrB/Q/aZ5UHDPHjVOuVWGOPOzDARyBA5dQg2uoQwMIBPAAj/Bk3VvP1ov1OrfmrM87e/AN1vQD3i2YyA==</latexit><latexit sha1_base64="CH/lBqtZkqJRU0ro5eKuci+qOTc=">AAACCHicdVDLSgMxFL3js9ZX1aWbYBFcSJnx2WXBjcuK9gHToWTSzDQ0kxmSTKEM/QHBrf6GO3HrX/gXfoLptEJ9HUhyuOckN/f4CWdK2/a7tbC4tLyyWlgrrm9sbm2XdnabKk4loQ0S81i2fawoZ4I2NNOcthNJceRz2vIHVxO9NaRSsVjc6VFCvQiHggWMYG1Kt8Ou0y2V7YpzfnZqX6DfxKnYOcowQ71b+uj0YpJGVGjCsVKuYyfay7DUjHA6LnZSRRNMBjikrqECR1R5Wf7VcSc/XBn6Xpb3OJ7bx+jQ+HsoiKVZQqPcPP9ehiOlRpFvnBHWffVTmxT/0txUB1UvYyJJNRVk2ihIOdIxmqSCekxSovnIEEwkM5Mg0scSE22yK5qIvnJA/5PmScUxc9w45Vp1FlYB9uEAjsCBS6jBNdShAQRCeIBHeLLurWfrxXqdWhes2Z09+Abr7RN1V5ck</latexit>

v1
<latexit sha1_base64="R5TZWDKmecGAJIj/y1q9JBfFcIo=">AAACCHicdVDLSgMxFL1TX7Varbp0EyyCCykzPrssuHFZ0T6gHUomzUxDM5khyRTK0B8Q3OpvuBO3/Qv/wk8wnSrU14Ekh3tOcnOPF3OmtG2/Wbml5ZXVtfx6YWOzuLVd2tltqiiRhDZIxCPZ9rCinAna0Exz2o4lxaHHacsbXs301ohKxSJxp8cxdUMcCOYzgrUp3Y56Tq9UtivO+dmpfYF+E6diZyjXitMEAUC9V3rv9iOShFRowrFSHceOtZtiqRnhdFLoJorGmAxxQDuGChxS5abZVyfd7OjIwHPTrMfxwj5Bh8bfR34kzRIaZebF91IcKjUOPeMMsR6on9qs+JfWSbRfdVMm4kRTQeaN/IQjHaFZKqjPJCWajw3BRDIzCSIDLDHRJruCiegrB/Q/aZ5UHDPHjVOuVWGOPOzDARyBA5dQg2uoQwMIBPAAj/Bk3VvP1ov1OrfmrM87e/AN1vQD3i2YyA==</latexit><latexit sha1_base64="CH/lBqtZkqJRU0ro5eKuci+qOTc=">AAACCHicdVDLSgMxFL3js9ZX1aWbYBFcSJnx2WXBjcuK9gHToWTSzDQ0kxmSTKEM/QHBrf6GO3HrX/gXfoLptEJ9HUhyuOckN/f4CWdK2/a7tbC4tLyyWlgrrm9sbm2XdnabKk4loQ0S81i2fawoZ4I2NNOcthNJceRz2vIHVxO9NaRSsVjc6VFCvQiHggWMYG1Kt8Ou0y2V7YpzfnZqX6DfxKnYOcowQ71b+uj0YpJGVGjCsVKuYyfay7DUjHA6LnZSRRNMBjikrqECR1R5Wf7VcSc/XBn6Xpb3OJ7bx+jQ+HsoiKVZQqPcPP9ehiOlRpFvnBHWffVTmxT/0txUB1UvYyJJNRVk2ihIOdIxmqSCekxSovnIEEwkM5Mg0scSE22yK5qIvnJA/5PmScUxc9w45Vp1FlYB9uEAjsCBS6jBNdShAQRCeIBHeLLurWfrxXqdWhes2Z09+Abr7RN1V5ck</latexit>

M2<latexit sha1_base64="dFQUZT+RO5RsxYjOf1fdr8nB1Lg=">AAAB6nicbZC7SgNBFIbPeo3xFmNpMxgEq7CbRisJ2NgIEc0FkiXMTs4mQ2Znl5lZISwBH0AbCyXY+kR2vo2TS6GJPwx8/P85zDknSATXxnW/nbX1jc2t7dxOfndv/+CwcFRs6DhVDOssFrFqBVSj4BLrhhuBrUQhjQKBzWB4Pc2bj6g0j+WDGSXoR7QvecgZNda6v+1WuoWSW3ZnIqvgLaBULU6enwCg1i18dXoxSyOUhgmqddtzE+NnVBnOBI7znVRjQtmQ9rFtUdIItZ/NRh2TM+v0SBgr+6QhM/d3R0YjrUdRYCsjagZ6OZua/2Xt1ISXfsZlkhqUbP5RmApiYjLdm/S4QmbEyAJlittZCRtQRZmx18nbI3jLK69Co1L23LJ355WqVzBXDk7gFM7Bgwuowg3UoA4M+vACb/DuCOfVmTgf89I1Z9FzDH/kfP4AcIiPZg==</latexit><latexit sha1_base64="0S6KLcIfJ6dXAZ7INVE8/BB9dDo=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe7SmEoCNjZCRPMByRH2NnPJkr29Y3dPCEd+go2FIrb+Ijv/jZvkCk18MPB4b4aZeUEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk5u533lCpXksH800QT+iI8lDzqix0sPdoDYoV9yquwBZJ15OKpCjOSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bnDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IR1P+MySQ1KtlwUpoKYmMz/JkOukBkxtYQyxe2thI2poszYdEo2BG/15XXSrlU9t+rde5XGdR5HEc7gHC7BgytowC00oQUMRvAMr/DmCOfFeXc+lq0FJ585hT9wPn8AyX+Nbw==</latexit>

M2<latexit sha1_base64="dFQUZT+RO5RsxYjOf1fdr8nB1Lg=">AAAB6nicbZC7SgNBFIbPeo3xFmNpMxgEq7CbRisJ2NgIEc0FkiXMTs4mQ2Znl5lZISwBH0AbCyXY+kR2vo2TS6GJPwx8/P85zDknSATXxnW/nbX1jc2t7dxOfndv/+CwcFRs6DhVDOssFrFqBVSj4BLrhhuBrUQhjQKBzWB4Pc2bj6g0j+WDGSXoR7QvecgZNda6v+1WuoWSW3ZnIqvgLaBULU6enwCg1i18dXoxSyOUhgmqddtzE+NnVBnOBI7znVRjQtmQ9rFtUdIItZ/NRh2TM+v0SBgr+6QhM/d3R0YjrUdRYCsjagZ6OZua/2Xt1ISXfsZlkhqUbP5RmApiYjLdm/S4QmbEyAJlittZCRtQRZmx18nbI3jLK69Co1L23LJ355WqVzBXDk7gFM7Bgwuowg3UoA4M+vACb/DuCOfVmTgf89I1Z9FzDH/kfP4AcIiPZg==</latexit><latexit sha1_base64="0S6KLcIfJ6dXAZ7INVE8/BB9dDo=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe7SmEoCNjZCRPMByRH2NnPJkr29Y3dPCEd+go2FIrb+Ijv/jZvkCk18MPB4b4aZeUEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk5u533lCpXksH800QT+iI8lDzqix0sPdoDYoV9yquwBZJ15OKpCjOSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bnDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IR1P+MySQ1KtlwUpoKYmMz/JkOukBkxtYQyxe2thI2poszYdEo2BG/15XXSrlU9t+rde5XGdR5HEc7gHC7BgytowC00oQUMRvAMr/DmCOfFeXc+lq0FJ585hT9wPn8AyX+Nbw==</latexit>

v6
<latexit sha1_base64="Q9N7qAWLHcbGlej+cJGKNc5+Jv0=">AAACCHicdVDLSgMxFL1TX7Varbp0EyyCCykzPmqXBTcuK9oHtEPJpJlpaCYzJJlCGfoDglv9DXfitn/hX/gJplMFnweSHO45yc09XsyZ0rb9auWWlldW1/LrhY3N4tZ2aWe3paJEEtokEY9kx8OKciZoUzPNaSeWFIcep21vdDnX22MqFYvErZ7E1A1xIJjPCNamdDPuV/ulsl1xzs9O7Sr6TZyKnaFcL84SBACNfumtN4hIElKhCcdKdR071m6KpWaE02mhlygaYzLCAe0aKnBIlZtmX532sqMrA89Nsx7HX/YpOjT+AfIjaZbQKDN/fS/FoVKT0DPOEOuh+qnNi39p3UT7NTdlIk40FWTRyE840hGap4IGTFKi+cQQTCQzkyAyxBITbbIrmIg+c0D/k9ZJxTFzXDvleg0WyMM+HMAROHABdbiCBjSBQAD38ACP1p31ZD1bLwtrzvq4swffYM3eAeZXmM0=</latexit><latexit sha1_base64="GsiFv91MRpWDmIjZGcrDAqOvjm4=">AAACCHicdVDLSgMxFL1TX7W+qi7dBIvgQsqMj9plwY3LivYB06Fk0kwbmskMSaZQhv6A4FZ/w5249S/8Cz/BdFqhvg4kOdxzkpt7/JgzpW373cotLa+sruXXCxubW9s7xd29pooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb84dVUb42oVCwSd3ocUy/EfcECRrA2pdtRt9Itluyyc3F+ZlfQb+KU7QwlmKPeLX50ehFJQio04Vgp17Fj7aVYakY4nRQ6iaIxJkPcp66hAodUeWn21UknO1zZ970063GysE/QkfH3UBBJs4RGmXnxvRSHSo1D3zhDrAfqpzYt/qW5iQ6qXspEnGgqyKxRkHCkIzRNBfWYpETzsSGYSGYmQWSAJSbaZFcwEX3lgP4nzdOyY+a4cUq16jysPBzAIRyDA5dQg2uoQwMI9OEBHuHJureerRfrdWbNWfM7+/AN1tsnfYGXKQ==</latexit>

v6
<latexit sha1_base64="Q9N7qAWLHcbGlej+cJGKNc5+Jv0=">AAACCHicdVDLSgMxFL1TX7Varbp0EyyCCykzPmqXBTcuK9oHtEPJpJlpaCYzJJlCGfoDglv9DXfitn/hX/gJplMFnweSHO45yc09XsyZ0rb9auWWlldW1/LrhY3N4tZ2aWe3paJEEtokEY9kx8OKciZoUzPNaSeWFIcep21vdDnX22MqFYvErZ7E1A1xIJjPCNamdDPuV/ulsl1xzs9O7Sr6TZyKnaFcL84SBACNfumtN4hIElKhCcdKdR071m6KpWaE02mhlygaYzLCAe0aKnBIlZtmX532sqMrA89Nsx7HX/YpOjT+AfIjaZbQKDN/fS/FoVKT0DPOEOuh+qnNi39p3UT7NTdlIk40FWTRyE840hGap4IGTFKi+cQQTCQzkyAyxBITbbIrmIg+c0D/k9ZJxTFzXDvleg0WyMM+HMAROHABdbiCBjSBQAD38ACP1p31ZD1bLwtrzvq4swffYM3eAeZXmM0=</latexit><latexit sha1_base64="GsiFv91MRpWDmIjZGcrDAqOvjm4=">AAACCHicdVDLSgMxFL1TX7W+qi7dBIvgQsqMj9plwY3LivYB06Fk0kwbmskMSaZQhv6A4FZ/w5249S/8Cz/BdFqhvg4kOdxzkpt7/JgzpW373cotLa+sruXXCxubW9s7xd29pooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb84dVUb42oVCwSd3ocUy/EfcECRrA2pdtRt9Itluyyc3F+ZlfQb+KU7QwlmKPeLX50ehFJQio04Vgp17Fj7aVYakY4nRQ6iaIxJkPcp66hAodUeWn21UknO1zZ970063GysE/QkfH3UBBJs4RGmXnxvRSHSo1D3zhDrAfqpzYt/qW5iQ6qXspEnGgqyKxRkHCkIzRNBfWYpETzsSGYSGYmQWSAJSbaZFcwEX3lgP4nzdOyY+a4cUq16jysPBzAIRyDA5dQg2uoQwMI9OEBHuHJureerRfrdWbNWfM7+/AN1tsnfYGXKQ==</latexit>

v3
<latexit sha1_base64="XHMFYWEGPi+P1YgSrDSR9itkUwU=">AAACCHicdVDLSgMxFL1TX7Varbp0EyyCCykz1keXBTcuK9oHtEPJpJlpaCYzJJlCGfoDglv9DXfitn/hX/gJplMFnweSHO45yc09XsyZ0rb9auWWlldW1/LrhY3N4tZ2aWe3paJEEtokEY9kx8OKciZoUzPNaSeWFIcep21vdDnX22MqFYvErZ7E1A1xIJjPCNamdDPuV/ulsl1xzk6r9jn6TZyKnaFcL84SBACNfumtN4hIElKhCcdKdR071m6KpWaE02mhlygaYzLCAe0aKnBIlZtmX532sqMrA89Nsx7HX/YpOjT+AfIjaZbQKDN/fS/FoVKT0DPOEOuh+qnNi39p3UT7NTdlIk40FWTRyE840hGap4IGTFKi+cQQTCQzkyAyxBITbbIrmIg+c0D/k9ZJxTFzXDvleg0WyMM+HMAROHABdbiCBjSBQAD38ACP1p31ZD1bLwtrzvq4swffYM3eAeFxmMo=</latexit><latexit sha1_base64="iI8KW6XMxMBkfOg8epbN/1uNCtc=">AAACCHicdVDLSgMxFL1TX7W+qi7dBIvgQsqM9dFlwY3LivYB06Fk0kwbmskMSaZQhv6A4FZ/w5249S/8Cz/BdFqhvg4kOdxzkpt7/JgzpW373cotLa+sruXXCxubW9s7xd29pooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb84dVUb42oVCwSd3ocUy/EfcECRrA2pdtRt9Itluyyc35WsS/Qb+KU7QwlmKPeLX50ehFJQio04Vgp17Fj7aVYakY4nRQ6iaIxJkPcp66hAodUeWn21UknO1zZ970063GysE/QkfH3UBBJs4RGmXnxvRSHSo1D3zhDrAfqpzYt/qW5iQ6qXspEnGgqyKxRkHCkIzRNBfWYpETzsSGYSGYmQWSAJSbaZFcwEX3lgP4nzdOyY+a4cUq16jysPBzAIRyDA5dQg2uoQwMI9OEBHuHJureerRfrdWbNWfM7+/AN1tsneJuXJg==</latexit>

v3
<latexit sha1_base64="XHMFYWEGPi+P1YgSrDSR9itkUwU=">AAACCHicdVDLSgMxFL1TX7Varbp0EyyCCykz1keXBTcuK9oHtEPJpJlpaCYzJJlCGfoDglv9DXfitn/hX/gJplMFnweSHO45yc09XsyZ0rb9auWWlldW1/LrhY3N4tZ2aWe3paJEEtokEY9kx8OKciZoUzPNaSeWFIcep21vdDnX22MqFYvErZ7E1A1xIJjPCNamdDPuV/ulsl1xzk6r9jn6TZyKnaFcL84SBACNfumtN4hIElKhCcdKdR071m6KpWaE02mhlygaYzLCAe0aKnBIlZtmX532sqMrA89Nsx7HX/YpOjT+AfIjaZbQKDN/fS/FoVKT0DPOEOuh+qnNi39p3UT7NTdlIk40FWTRyE840hGap4IGTFKi+cQQTCQzkyAyxBITbbIrmIg+c0D/k9ZJxTFzXDvleg0WyMM+HMAROHABdbiCBjSBQAD38ACP1p31ZD1bLwtrzvq4swffYM3eAeFxmMo=</latexit><latexit sha1_base64="iI8KW6XMxMBkfOg8epbN/1uNCtc=">AAACCHicdVDLSgMxFL1TX7W+qi7dBIvgQsqM9dFlwY3LivYB06Fk0kwbmskMSaZQhv6A4FZ/w5249S/8Cz/BdFqhvg4kOdxzkpt7/JgzpW373cotLa+sruXXCxubW9s7xd29pooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb84dVUb42oVCwSd3ocUy/EfcECRrA2pdtRt9Itluyyc35WsS/Qb+KU7QwlmKPeLX50ehFJQio04Vgp17Fj7aVYakY4nRQ6iaIxJkPcp66hAodUeWn21UknO1zZ970063GysE/QkfH3UBBJs4RGmXnxvRSHSo1D3zhDrAfqpzYt/qW5iQ6qXspEnGgqyKxRkHCkIzRNBfWYpETzsSGYSGYmQWSAJSbaZFcwEX3lgP4nzdOyY+a4cUq16jysPBzAIRyDA5dQg2uoQwMI9OEBHuHJureerRfrdWbNWfM7+/AN1tsneJuXJg==</latexit>

M3
<latexit sha1_base64="vdEpruxEuL/bztmu61a4XvEQo9U=">AAAB6nicbZC7SgNBFIbPeo3xFmNpMxgEq7CrhVYSsLERIpoLJEuYncwmQ2Znl5mzQlgCPoA2Fkqw9YnsfBsnl0ITfxj4+P9zmHNOkEhh0HW/nZXVtfWNzdxWfntnd2+/cFCsmzjVjNdYLGPdDKjhUiheQ4GSNxPNaRRI3ggG15O88ci1EbF6wGHC/Yj2lAgFo2it+9vOeadQcsvuVGQZvDmUKsXx8xMAVDuFr3Y3ZmnEFTJJjWl5boJ+RjUKJvko304NTygb0B5vWVQ04sbPpqOOyIl1uiSMtX0KydT93ZHRyJhhFNjKiGLfLGYT87+slWJ46WdCJSlyxWYfhakkGJPJ3qQrNGcohxYo08LOSlifasrQXidvj+AtrrwM9bOy55a9O69UuYKZcnAEx3AKHlxABW6gCjVg0IMXeIN3Rzqvztj5mJWuOPOeQ/gj5/MHcgyPZw==</latexit><latexit sha1_base64="qiRFKvwsQSfk8HTAqNBB2OmoZAg=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe60iJUEbGyEiOYDkiPsbfaSJXt7x+6cEI78BBsLRWz9RXb+GzfJFZr4YODx3gwz84JECoOu++0U1tY3NreK26Wd3b39g/LhUcvEqWa8yWIZ605ADZdC8SYKlLyTaE6jQPJ2ML6Z+e0nro2I1SNOEu5HdKhEKBhFKz3c9S/75Ypbdecgq8TLSQVyNPrlr94gZmnEFTJJjel6boJ+RjUKJvm01EsNTygb0yHvWqpoxI2fzU+dkjOrDEgYa1sKyVz9PZHRyJhJFNjOiOLILHsz8T+vm2J45WdCJSlyxRaLwlQSjMnsbzIQmjOUE0so08LeStiIasrQplOyIXjLL6+S1kXVc6vevVepX+dxFOEETuEcPKhBHW6hAU1gMIRneIU3RzovzrvzsWgtOPnMMfyB8/kDywONcA==</latexit>

M3
<latexit sha1_base64="vdEpruxEuL/bztmu61a4XvEQo9U=">AAAB6nicbZC7SgNBFIbPeo3xFmNpMxgEq7CrhVYSsLERIpoLJEuYncwmQ2Znl5mzQlgCPoA2Fkqw9YnsfBsnl0ITfxj4+P9zmHNOkEhh0HW/nZXVtfWNzdxWfntnd2+/cFCsmzjVjNdYLGPdDKjhUiheQ4GSNxPNaRRI3ggG15O88ci1EbF6wGHC/Yj2lAgFo2it+9vOeadQcsvuVGQZvDmUKsXx8xMAVDuFr3Y3ZmnEFTJJjWl5boJ+RjUKJvko304NTygb0B5vWVQ04sbPpqOOyIl1uiSMtX0KydT93ZHRyJhhFNjKiGLfLGYT87+slWJ46WdCJSlyxWYfhakkGJPJ3qQrNGcohxYo08LOSlifasrQXidvj+AtrrwM9bOy55a9O69UuYKZcnAEx3AKHlxABW6gCjVg0IMXeIN3Rzqvztj5mJWuOPOeQ/gj5/MHcgyPZw==</latexit><latexit sha1_base64="qiRFKvwsQSfk8HTAqNBB2OmoZAg=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe60iJUEbGyEiOYDkiPsbfaSJXt7x+6cEI78BBsLRWz9RXb+GzfJFZr4YODx3gwz84JECoOu++0U1tY3NreK26Wd3b39g/LhUcvEqWa8yWIZ605ADZdC8SYKlLyTaE6jQPJ2ML6Z+e0nro2I1SNOEu5HdKhEKBhFKz3c9S/75Ypbdecgq8TLSQVyNPrlr94gZmnEFTJJjel6boJ+RjUKJvm01EsNTygb0yHvWqpoxI2fzU+dkjOrDEgYa1sKyVz9PZHRyJhJFNjOiOLILHsz8T+vm2J45WdCJSlyxRaLwlQSjMnsbzIQmjOUE0so08LeStiIasrQplOyIXjLL6+S1kXVc6vevVepX+dxFOEETuEcPKhBHW6hAU1gMIRneIU3RzovzrvzsWgtOPnMMfyB8/kDywONcA==</latexit>

Border

Vertex
v9

<latexit sha1_base64="WzxhL9QRxB5dce0v5KHz4GHjM24=">AAACCHicdVDLSgMxFL1TX7Varbp0EyyCCykzPuuu4MZlRdsK06Fk0kwbmskMSaZQhv6A4FZ/w5247V/4F36C6VShvg4kOdxzkpt7/JgzpW37zcotLC4tr+RXC2vrxY3N0tZ2U0WJJLRBIh7JOx8rypmgDc00p3expDj0OW35g8up3hpSqVgkbvUopl6Ie4IFjGBtSjfDzkWnVLYrzunJsX2GfhOnYmco14qTBAFAvVN6b3cjkoRUaMKxUq5jx9pLsdSMcDoutBNFY0wGuEddQwUOqfLS7Kvjdna4sud7adbjcG4fo33j76IgkmYJjTLz/HspDpUahb5xhlj31U9tWvxLcxMdVL2UiTjRVJBZoyDhSEdomgrqMkmJ5iNDMJHMTIJIH0tMtMmuYCL6ygH9T5pHFcfMce2Ua1WYIQ+7sAcH4MA51OAK6tAAAj14gEd4su6tZ+vFep1Zc9bnnR34BmvyAes9mNA=</latexit><latexit sha1_base64="s9JaoVHX8H+EsFzvIKIIhbE6mPk=">AAACCHicdVDLSgMxFL1TX7W+qi7dBIvgQsqMz7oruHFZ0T5gOpRMmmlDM5khyRTK0B8Q3OpvuBO3/oV/4SeYTivU14Ekh3tOcnOPH3OmtG2/W7mFxaXllfxqYW19Y3OruL3TUFEiCa2TiEey5WNFORO0rpnmtBVLikOf06Y/uJrozSGVikXiTo9i6oW4J1jACNamdDvsXHaKJbvsnJ2e2OfoN3HKdoYSzFDrFD/a3YgkIRWacKyU69ix9lIsNSOcjgvtRNEYkwHuUddQgUOqvDT76ridHa7s+V6a9Tia28fowPi7KIikWUKjzDz/XopDpUahb5wh1n31U5sU/9LcRAcVL2UiTjQVZNooSDjSEZqkgrpMUqL5yBBMJDOTINLHEhNtsiuYiL5yQP+TxnHZMXPcOKVqZRZWHvZgHw7BgQuowjXUoA4EevAAj/Bk3VvP1ov1OrXmrNmdXfgG6+0TgmeXLA==</latexit>

v9
<latexit sha1_base64="WzxhL9QRxB5dce0v5KHz4GHjM24=">AAACCHicdVDLSgMxFL1TX7Varbp0EyyCCykzPuuu4MZlRdsK06Fk0kwbmskMSaZQhv6A4FZ/w5247V/4F36C6VShvg4kOdxzkpt7/JgzpW37zcotLC4tr+RXC2vrxY3N0tZ2U0WJJLRBIh7JOx8rypmgDc00p3expDj0OW35g8up3hpSqVgkbvUopl6Ie4IFjGBtSjfDzkWnVLYrzunJsX2GfhOnYmco14qTBAFAvVN6b3cjkoRUaMKxUq5jx9pLsdSMcDoutBNFY0wGuEddQwUOqfLS7Kvjdna4sud7adbjcG4fo33j76IgkmYJjTLz/HspDpUahb5xhlj31U9tWvxLcxMdVL2UiTjRVJBZoyDhSEdomgrqMkmJ5iNDMJHMTIJIH0tMtMmuYCL6ygH9T5pHFcfMce2Ua1WYIQ+7sAcH4MA51OAK6tAAAj14gEd4su6tZ+vFep1Zc9bnnR34BmvyAes9mNA=</latexit><latexit sha1_base64="s9JaoVHX8H+EsFzvIKIIhbE6mPk=">AAACCHicdVDLSgMxFL1TX7W+qi7dBIvgQsqMz7oruHFZ0T5gOpRMmmlDM5khyRTK0B8Q3OpvuBO3/oV/4SeYTivU14Ekh3tOcnOPH3OmtG2/W7mFxaXllfxqYW19Y3OruL3TUFEiCa2TiEey5WNFORO0rpnmtBVLikOf06Y/uJrozSGVikXiTo9i6oW4J1jACNamdDvsXHaKJbvsnJ2e2OfoN3HKdoYSzFDrFD/a3YgkIRWacKyU69ix9lIsNSOcjgvtRNEYkwHuUddQgUOqvDT76ridHa7s+V6a9Tia28fowPi7KIikWUKjzDz/XopDpUahb5wh1n31U5sU/9LcRAcVL2UiTjQVZNooSDjSEZqkgrpMUqL5yBBMJDOTINLHEhNtsiuYiL5yQP+TxnHZMXPcOKVqZRZWHvZgHw7BgQuowjXUoA4EevAAj/Bk3VvP1ov1OrXmrNmdXfgG6+0TgmeXLA==</latexit>

v6
<latexit sha1_base64="Q9N7qAWLHcbGlej+cJGKNc5+Jv0=">AAACCHicdVDLSgMxFL1TX7Varbp0EyyCCykzPmqXBTcuK9oHtEPJpJlpaCYzJJlCGfoDglv9DXfitn/hX/gJplMFnweSHO45yc09XsyZ0rb9auWWlldW1/LrhY3N4tZ2aWe3paJEEtokEY9kx8OKciZoUzPNaSeWFIcep21vdDnX22MqFYvErZ7E1A1xIJjPCNamdDPuV/ulsl1xzs9O7Sr6TZyKnaFcL84SBACNfumtN4hIElKhCcdKdR071m6KpWaE02mhlygaYzLCAe0aKnBIlZtmX532sqMrA89Nsx7HX/YpOjT+AfIjaZbQKDN/fS/FoVKT0DPOEOuh+qnNi39p3UT7NTdlIk40FWTRyE840hGap4IGTFKi+cQQTCQzkyAyxBITbbIrmIg+c0D/k9ZJxTFzXDvleg0WyMM+HMAROHABdbiCBjSBQAD38ACP1p31ZD1bLwtrzvq4swffYM3eAeZXmM0=</latexit><latexit sha1_base64="GsiFv91MRpWDmIjZGcrDAqOvjm4=">AAACCHicdVDLSgMxFL1TX7W+qi7dBIvgQsqMj9plwY3LivYB06Fk0kwbmskMSaZQhv6A4FZ/w5249S/8Cz/BdFqhvg4kOdxzkpt7/JgzpW373cotLa+sruXXCxubW9s7xd29pooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb84dVUb42oVCwSd3ocUy/EfcECRrA2pdtRt9Itluyyc3F+ZlfQb+KU7QwlmKPeLX50ehFJQio04Vgp17Fj7aVYakY4nRQ6iaIxJkPcp66hAodUeWn21UknO1zZ970063GysE/QkfH3UBBJs4RGmXnxvRSHSo1D3zhDrAfqpzYt/qW5iQ6qXspEnGgqyKxRkHCkIzRNBfWYpETzsSGYSGYmQWSAJSbaZFcwEX3lgP4nzdOyY+a4cUq16jysPBzAIRyDA5dQg2uoQwMI9OEBHuHJureerRfrdWbNWfM7+/AN1tsnfYGXKQ==</latexit>

v6
<latexit sha1_base64="Q9N7qAWLHcbGlej+cJGKNc5+Jv0=">AAACCHicdVDLSgMxFL1TX7Varbp0EyyCCykzPmqXBTcuK9oHtEPJpJlpaCYzJJlCGfoDglv9DXfitn/hX/gJplMFnweSHO45yc09XsyZ0rb9auWWlldW1/LrhY3N4tZ2aWe3paJEEtokEY9kx8OKciZoUzPNaSeWFIcep21vdDnX22MqFYvErZ7E1A1xIJjPCNamdDPuV/ulsl1xzs9O7Sr6TZyKnaFcL84SBACNfumtN4hIElKhCcdKdR071m6KpWaE02mhlygaYzLCAe0aKnBIlZtmX532sqMrA89Nsx7HX/YpOjT+AfIjaZbQKDN/fS/FoVKT0DPOEOuh+qnNi39p3UT7NTdlIk40FWTRyE840hGap4IGTFKi+cQQTCQzkyAyxBITbbIrmIg+c0D/k9ZJxTFzXDvleg0WyMM+HMAROHABdbiCBjSBQAD38ACP1p31ZD1bLwtrzvq4swffYM3eAeZXmM0=</latexit><latexit sha1_base64="GsiFv91MRpWDmIjZGcrDAqOvjm4=">AAACCHicdVDLSgMxFL1TX7W+qi7dBIvgQsqMj9plwY3LivYB06Fk0kwbmskMSaZQhv6A4FZ/w5249S/8Cz/BdFqhvg4kOdxzkpt7/JgzpW373cotLa+sruXXCxubW9s7xd29pooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb84dVUb42oVCwSd3ocUy/EfcECRrA2pdtRt9Itluyyc3F+ZlfQb+KU7QwlmKPeLX50ehFJQio04Vgp17Fj7aVYakY4nRQ6iaIxJkPcp66hAodUeWn21UknO1zZ970063GysE/QkfH3UBBJs4RGmXnxvRSHSo1D3zhDrAfqpzYt/qW5iQ6qXspEnGgqyKxRkHCkIzRNBfWYpETzsSGYSGYmQWSAJSbaZFcwEX3lgP4nzdOyY+a4cUq16jysPBzAIRyDA5dQg2uoQwMI9OEBHuHJureerRfrdWbNWfM7+/AN1tsnfYGXKQ==</latexit>

v3
<latexit sha1_base64="XHMFYWEGPi+P1YgSrDSR9itkUwU=">AAACCHicdVDLSgMxFL1TX7Varbp0EyyCCykz1keXBTcuK9oHtEPJpJlpaCYzJJlCGfoDglv9DXfitn/hX/gJplMFnweSHO45yc09XsyZ0rb9auWWlldW1/LrhY3N4tZ2aWe3paJEEtokEY9kx8OKciZoUzPNaSeWFIcep21vdDnX22MqFYvErZ7E1A1xIJjPCNamdDPuV/ulsl1xzk6r9jn6TZyKnaFcL84SBACNfumtN4hIElKhCcdKdR071m6KpWaE02mhlygaYzLCAe0aKnBIlZtmX532sqMrA89Nsx7HX/YpOjT+AfIjaZbQKDN/fS/FoVKT0DPOEOuh+qnNi39p3UT7NTdlIk40FWTRyE840hGap4IGTFKi+cQQTCQzkyAyxBITbbIrmIg+c0D/k9ZJxTFzXDvleg0WyMM+HMAROHABdbiCBjSBQAD38ACP1p31ZD1bLwtrzvq4swffYM3eAeFxmMo=</latexit><latexit sha1_base64="iI8KW6XMxMBkfOg8epbN/1uNCtc=">AAACCHicdVDLSgMxFL1TX7W+qi7dBIvgQsqM9dFlwY3LivYB06Fk0kwbmskMSaZQhv6A4FZ/w5249S/8Cz/BdFqhvg4kOdxzkpt7/JgzpW373cotLa+sruXXCxubW9s7xd29pooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb84dVUb42oVCwSd3ocUy/EfcECRrA2pdtRt9Itluyyc35WsS/Qb+KU7QwlmKPeLX50ehFJQio04Vgp17Fj7aVYakY4nRQ6iaIxJkPcp66hAodUeWn21UknO1zZ970063GysE/QkfH3UBBJs4RGmXnxvRSHSo1D3zhDrAfqpzYt/qW5iQ6qXspEnGgqyKxRkHCkIzRNBfWYpETzsSGYSGYmQWSAJSbaZFcwEX3lgP4nzdOyY+a4cUq16jysPBzAIRyDA5dQg2uoQwMI9OEBHuHJureerRfrdWbNWfM7+/AN1tsneJuXJg==</latexit>

v3
<latexit sha1_base64="XHMFYWEGPi+P1YgSrDSR9itkUwU=">AAACCHicdVDLSgMxFL1TX7Varbp0EyyCCykz1keXBTcuK9oHtEPJpJlpaCYzJJlCGfoDglv9DXfitn/hX/gJplMFnweSHO45yc09XsyZ0rb9auWWlldW1/LrhY3N4tZ2aWe3paJEEtokEY9kx8OKciZoUzPNaSeWFIcep21vdDnX22MqFYvErZ7E1A1xIJjPCNamdDPuV/ulsl1xzk6r9jn6TZyKnaFcL84SBACNfumtN4hIElKhCcdKdR071m6KpWaE02mhlygaYzLCAe0aKnBIlZtmX532sqMrA89Nsx7HX/YpOjT+AfIjaZbQKDN/fS/FoVKT0DPOEOuh+qnNi39p3UT7NTdlIk40FWTRyE840hGap4IGTFKi+cQQTCQzkyAyxBITbbIrmIg+c0D/k9ZJxTFzXDvleg0WyMM+HMAROHABdbiCBjSBQAD38ACP1p31ZD1bLwtrzvq4swffYM3eAeFxmMo=</latexit><latexit sha1_base64="iI8KW6XMxMBkfOg8epbN/1uNCtc=">AAACCHicdVDLSgMxFL1TX7W+qi7dBIvgQsqM9dFlwY3LivYB06Fk0kwbmskMSaZQhv6A4FZ/w5249S/8Cz/BdFqhvg4kOdxzkpt7/JgzpW373cotLa+sruXXCxubW9s7xd29pooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb84dVUb42oVCwSd3ocUy/EfcECRrA2pdtRt9Itluyyc35WsS/Qb+KU7QwlmKPeLX50ehFJQio04Vgp17Fj7aVYakY4nRQ6iaIxJkPcp66hAodUeWn21UknO1zZ970063GysE/QkfH3UBBJs4RGmXnxvRSHSo1D3zhDrAfqpzYt/qW5iQ6qXspEnGgqyKxRkHCkIzRNBfWYpETzsSGYSGYmQWSAJSbaZFcwEX3lgP4nzdOyY+a4cUq16jysPBzAIRyDA5dQg2uoQwMI9OEBHuHJureerRfrdWbNWfM7+/AN1tsneJuXJg==</latexit>

v2
<latexit sha1_base64="fzQ4kqd+j/9B+2e+DaPliGHKVDA=">AAACCHicdVDLSgMxFL3js1arVZdugkVwIWWmvrosuHFZ0T5gOpRMmmlDM5khyRTK0B8Q3OpvuBO3/Qv/wk8wnSrU14Ekh3tOcnOPH3OmtG2/WUvLK6tr67mN/OZWYXunuLvXVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/vJrprRGVikXiTo9j6oW4L1jACNamdDvqVrrFkl12zs9O7Qv0mzhlO0OpVpgmCADq3eJ7pxeRJKRCE46Vch071l6KpWaE00m+kygaYzLEfeoaKnBIlZdmX510ssOVfd9Lsx4nC/sEHRl/DwWRNEtolJkX30txqNQ49I0zxHqgfmqz4l+am+ig6qVMxImmgswbBQlHOkKzVFCPSUo0HxuCiWRmEkQGWGKiTXZ5E9FXDuh/0qyUHTPHjVOqVWGOHBzAIRyDA5dQg2uoQwMI9OEBHuHJureerRfrdW5dsj7v7MM3WNMP38+YyQ==</latexit><latexit sha1_base64="T4tJUPMAoX/Lyjqgifcw7ZFInh0=">AAACCHicdVDLSgMxFL1TX7W+qi7dBIvgQspMfXVZcOOyon1AO5RMmpmGZjJDkimUoT8guNXfcCdu/Qv/wk8wnVaorwNJDvec5OYeL+ZMadt+t3JLyyura/n1wsbm1vZOcXevqaJEEtogEY9k28OKciZoQzPNaTuWFIcepy1veDXVWyMqFYvEnR7H1A1xIJjPCNamdDvqVXrFkl12zs9O7Qv0mzhlO0MJ5qj3ih/dfkSSkApNOFaq49ixdlMsNSOcTgrdRNEYkyEOaMdQgUOq3DT76qSbHR0ZeG6a9ThZ2CfoyPj7yI+kWUKjzLz4XopDpcahZ5wh1gP1U5sW/9I6ifarbspEnGgqyKyRn3CkIzRNBfWZpETzsSGYSGYmQWSAJSbaZFcwEX3lgP4nzUrZMXPcOKVadR5WHg7gEI7BgUuowTXUoQEEAniAR3iy7q1n68V6nVlz1vzOPnyD9fYJdvmXJQ==</latexit>

v2
<latexit sha1_base64="fzQ4kqd+j/9B+2e+DaPliGHKVDA=">AAACCHicdVDLSgMxFL3js1arVZdugkVwIWWmvrosuHFZ0T5gOpRMmmlDM5khyRTK0B8Q3OpvuBO3/Qv/wk8wnSrU14Ekh3tOcnOPH3OmtG2/WUvLK6tr67mN/OZWYXunuLvXVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/vJrprRGVikXiTo9j6oW4L1jACNamdDvqVrrFkl12zs9O7Qv0mzhlO0OpVpgmCADq3eJ7pxeRJKRCE46Vch071l6KpWaE00m+kygaYzLEfeoaKnBIlZdmX510ssOVfd9Lsx4nC/sEHRl/DwWRNEtolJkX30txqNQ49I0zxHqgfmqz4l+am+ig6qVMxImmgswbBQlHOkKzVFCPSUo0HxuCiWRmEkQGWGKiTXZ5E9FXDuh/0qyUHTPHjVOqVWGOHBzAIRyDA5dQg2uoQwMI9OEBHuHJureerRfrdW5dsj7v7MM3WNMP38+YyQ==</latexit><latexit sha1_base64="T4tJUPMAoX/Lyjqgifcw7ZFInh0=">AAACCHicdVDLSgMxFL1TX7W+qi7dBIvgQspMfXVZcOOyon1AO5RMmpmGZjJDkimUoT8guNXfcCdu/Qv/wk8wnVaorwNJDvec5OYeL+ZMadt+t3JLyyura/n1wsbm1vZOcXevqaJEEtogEY9k28OKciZoQzPNaTuWFIcepy1veDXVWyMqFYvEnR7H1A1xIJjPCNamdDvqVXrFkl12zs9O7Qv0mzhlO0MJ5qj3ih/dfkSSkApNOFaq49ixdlMsNSOcTgrdRNEYkyEOaMdQgUOq3DT76qSbHR0ZeG6a9ThZ2CfoyPj7yI+kWUKjzLz4XopDpcahZ5wh1gP1U5sW/9I6ifarbspEnGgqyKyRn3CkIzRNBfWZpETzsSGYSGYmQWSAJSbaZFcwEX3lgP4nzUrZMXPcOKVadR5WHg7gEI7BgUuowTXUoQEEAniAR3iy7q1n68V6nVlz1vzOPnyD9fYJdvmXJQ==</latexit>

M1<latexit sha1_base64="BOsSgmLoEqQ3zty+T7bD3RBrCck=">AAAB6nicbZDLSgMxFIbP1Futt1qXboJFcFUmbnQlBTduhIr2Au1QMmmmDc0kQ5IRylDwAXTjQilufSJ3vo3pZaGtPwQ+/v8ccs4JE8GN9f1vL7e2vrG5ld8u7Ozu7R8UD0sNo1JNWZ0qoXQrJIYJLlndcitYK9GMxKFgzXB4Pc2bj0wbruSDHSUsiElf8ohTYp11f9vF3WLZr/gzoVXACyhXS5PnJwCodYtfnZ6iacykpYIY08Z+YoOMaMupYONCJzUsIXRI+qztUJKYmSCbjTpGp87poUhp96RFM/d3R0ZiY0Zx6CpjYgdmOZua/2Xt1EaXQcZlklom6fyjKBXIKjTdG/W4ZtSKkQNCNXezIjogmlDrrlNwR8DLK69C47yC/Qq+w+XqFcyVh2M4gTPAcAFVuIEa1IFCH17gDd494b16E+9jXprzFj1H8Efe5w9vBI9l</latexit><latexit sha1_base64="5lfNKB9SzhnC7vysf+cbQB0tw0I=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFW5ttJKAjY0Q0XxAcoS9zV6yZG/v2J0TQshPsLFQxNZfZOe/cZNcoYkPBh7vzTAzL0yVtOj7315hbX1jc6u4XdrZ3ds/KB8eNW2SGS4aPFGJaYfMCiW1aKBEJdqpESwOlWiFo5uZ33oSxspEP+I4FUHMBlpGkjN00sNdj/bKFb/qz0FWCc1JBXLUe+Wvbj/hWSw0csWs7VA/xWDCDEquxLTUzaxIGR+xgeg4qlksbDCZnzolZ07pkygxrjSSufp7YsJia8dx6DpjhkO77M3E/7xOhtFVMJE6zVBovlgUZYpgQmZ/k740gqMaO8K4ke5WwofMMI4unZILgS6/vEqaF1XqV+k9rdSu8ziKcAKncA4ULqEGt1CHBnAYwDO8wpunvBfv3ftYtBa8fOYY/sD7/AHH+41u</latexit>

M1<latexit sha1_base64="BOsSgmLoEqQ3zty+T7bD3RBrCck=">AAAB6nicbZDLSgMxFIbP1Futt1qXboJFcFUmbnQlBTduhIr2Au1QMmmmDc0kQ5IRylDwAXTjQilufSJ3vo3pZaGtPwQ+/v8ccs4JE8GN9f1vL7e2vrG5ld8u7Ozu7R8UD0sNo1JNWZ0qoXQrJIYJLlndcitYK9GMxKFgzXB4Pc2bj0wbruSDHSUsiElf8ohTYp11f9vF3WLZr/gzoVXACyhXS5PnJwCodYtfnZ6iacykpYIY08Z+YoOMaMupYONCJzUsIXRI+qztUJKYmSCbjTpGp87poUhp96RFM/d3R0ZiY0Zx6CpjYgdmOZua/2Xt1EaXQcZlklom6fyjKBXIKjTdG/W4ZtSKkQNCNXezIjogmlDrrlNwR8DLK69C47yC/Qq+w+XqFcyVh2M4gTPAcAFVuIEa1IFCH17gDd494b16E+9jXprzFj1H8Efe5w9vBI9l</latexit><latexit sha1_base64="5lfNKB9SzhnC7vysf+cbQB0tw0I=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFW5ttJKAjY0Q0XxAcoS9zV6yZG/v2J0TQshPsLFQxNZfZOe/cZNcoYkPBh7vzTAzL0yVtOj7315hbX1jc6u4XdrZ3ds/KB8eNW2SGS4aPFGJaYfMCiW1aKBEJdqpESwOlWiFo5uZ33oSxspEP+I4FUHMBlpGkjN00sNdj/bKFb/qz0FWCc1JBXLUe+Wvbj/hWSw0csWs7VA/xWDCDEquxLTUzaxIGR+xgeg4qlksbDCZnzolZ07pkygxrjSSufp7YsJia8dx6DpjhkO77M3E/7xOhtFVMJE6zVBovlgUZYpgQmZ/k740gqMaO8K4ke5WwofMMI4unZILgS6/vEqaF1XqV+k9rdSu8ziKcAKncA4ULqEGt1CHBnAYwDO8wpunvBfv3ftYtBa8fOYY/sD7/AHH+41u</latexit>

Root node

Leaf node

v2
<latexit sha1_base64="fzQ4kqd+j/9B+2e+DaPliGHKVDA=">AAACCHicdVDLSgMxFL3js1arVZdugkVwIWWmvrosuHFZ0T5gOpRMmmlDM5khyRTK0B8Q3OpvuBO3/Qv/wk8wnSrU14Ekh3tOcnOPH3OmtG2/WUvLK6tr67mN/OZWYXunuLvXVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/vJrprRGVikXiTo9j6oW4L1jACNamdDvqVrrFkl12zs9O7Qv0mzhlO0OpVpgmCADq3eJ7pxeRJKRCE46Vch071l6KpWaE00m+kygaYzLEfeoaKnBIlZdmX510ssOVfd9Lsx4nC/sEHRl/DwWRNEtolJkX30txqNQ49I0zxHqgfmqz4l+am+ig6qVMxImmgswbBQlHOkKzVFCPSUo0HxuCiWRmEkQGWGKiTXZ5E9FXDuh/0qyUHTPHjVOqVWGOHBzAIRyDA5dQg2uoQwMI9OEBHuHJureerRfrdW5dsj7v7MM3WNMP38+YyQ==</latexit><latexit sha1_base64="T4tJUPMAoX/Lyjqgifcw7ZFInh0=">AAACCHicdVDLSgMxFL1TX7W+qi7dBIvgQspMfXVZcOOyon1AO5RMmpmGZjJDkimUoT8guNXfcCdu/Qv/wk8wnVaorwNJDvec5OYeL+ZMadt+t3JLyyura/n1wsbm1vZOcXevqaJEEtogEY9k28OKciZoQzPNaTuWFIcepy1veDXVWyMqFYvEnR7H1A1xIJjPCNamdDvqVXrFkl12zs9O7Qv0mzhlO0MJ5qj3ih/dfkSSkApNOFaq49ixdlMsNSOcTgrdRNEYkyEOaMdQgUOq3DT76qSbHR0ZeG6a9ThZ2CfoyPj7yI+kWUKjzLz4XopDpcahZ5wh1gP1U5sW/9I6ifarbspEnGgqyKyRn3CkIzRNBfWZpETzsSGYSGYmQWSAJSbaZFcwEX3lgP4nzUrZMXPcOKVadR5WHg7gEI7BgUuowTXUoQEEAniAR3iy7q1n68V6nVlz1vzOPnyD9fYJdvmXJQ==</latexit>

v2
<latexit sha1_base64="fzQ4kqd+j/9B+2e+DaPliGHKVDA=">AAACCHicdVDLSgMxFL3js1arVZdugkVwIWWmvrosuHFZ0T5gOpRMmmlDM5khyRTK0B8Q3OpvuBO3/Qv/wk8wnSrU14Ekh3tOcnOPH3OmtG2/WUvLK6tr67mN/OZWYXunuLvXVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/vJrprRGVikXiTo9j6oW4L1jACNamdDvqVrrFkl12zs9O7Qv0mzhlO0OpVpgmCADq3eJ7pxeRJKRCE46Vch071l6KpWaE00m+kygaYzLEfeoaKnBIlZdmX510ssOVfd9Lsx4nC/sEHRl/DwWRNEtolJkX30txqNQ49I0zxHqgfmqz4l+am+ig6qVMxImmgswbBQlHOkKzVFCPSUo0HxuCiWRmEkQGWGKiTXZ5E9FXDuh/0qyUHTPHjVOqVWGOHBzAIRyDA5dQg2uoQwMI9OEBHuHJureerRfrdW5dsj7v7MM3WNMP38+YyQ==</latexit><latexit sha1_base64="T4tJUPMAoX/Lyjqgifcw7ZFInh0=">AAACCHicdVDLSgMxFL1TX7W+qi7dBIvgQspMfXVZcOOyon1AO5RMmpmGZjJDkimUoT8guNXfcCdu/Qv/wk8wnVaorwNJDvec5OYeL+ZMadt+t3JLyyura/n1wsbm1vZOcXevqaJEEtogEY9k28OKciZoQzPNaTuWFIcepy1veDXVWyMqFYvEnR7H1A1xIJjPCNamdDvqVXrFkl12zs9O7Qv0mzhlO0MJ5qj3ih/dfkSSkApNOFaq49ixdlMsNSOcTgrdRNEYkyEOaMdQgUOq3DT76qSbHR0ZeG6a9ThZ2CfoyPj7yI+kWUKjzLz4XopDpcahZ5wh1gP1U5sW/9I6ifarbspEnGgqyKyRn3CkIzRNBfWZpETzsSGYSGYmQWSAJSbaZFcwEX3lgP4nzUrZMXPcOKVadR5WHg7gEI7BgUuowTXUoQEEAniAR3iy7q1n68V6nVlz1vzOPnyD9fYJdvmXJQ==</latexit>

v1
<latexit sha1_base64="R5TZWDKmecGAJIj/y1q9JBfFcIo=">AAACCHicdVDLSgMxFL1TX7Varbp0EyyCCykzPrssuHFZ0T6gHUomzUxDM5khyRTK0B8Q3OpvuBO3/Qv/wk8wnSrU14Ekh3tOcnOPF3OmtG2/Wbml5ZXVtfx6YWOzuLVd2tltqiiRhDZIxCPZ9rCinAna0Exz2o4lxaHHacsbXs301ohKxSJxp8cxdUMcCOYzgrUp3Y56Tq9UtivO+dmpfYF+E6diZyjXitMEAUC9V3rv9iOShFRowrFSHceOtZtiqRnhdFLoJorGmAxxQDuGChxS5abZVyfd7OjIwHPTrMfxwj5Bh8bfR34kzRIaZebF91IcKjUOPeMMsR6on9qs+JfWSbRfdVMm4kRTQeaN/IQjHaFZKqjPJCWajw3BRDIzCSIDLDHRJruCiegrB/Q/aZ5UHDPHjVOuVWGOPOzDARyBA5dQg2uoQwMIBPAAj/Bk3VvP1ov1OrfmrM87e/AN1vQD3i2YyA==</latexit><latexit sha1_base64="CH/lBqtZkqJRU0ro5eKuci+qOTc=">AAACCHicdVDLSgMxFL3js9ZX1aWbYBFcSJnx2WXBjcuK9gHToWTSzDQ0kxmSTKEM/QHBrf6GO3HrX/gXfoLptEJ9HUhyuOckN/f4CWdK2/a7tbC4tLyyWlgrrm9sbm2XdnabKk4loQ0S81i2fawoZ4I2NNOcthNJceRz2vIHVxO9NaRSsVjc6VFCvQiHggWMYG1Kt8Ou0y2V7YpzfnZqX6DfxKnYOcowQ71b+uj0YpJGVGjCsVKuYyfay7DUjHA6LnZSRRNMBjikrqECR1R5Wf7VcSc/XBn6Xpb3OJ7bx+jQ+HsoiKVZQqPcPP9ehiOlRpFvnBHWffVTmxT/0txUB1UvYyJJNRVk2ihIOdIxmqSCekxSovnIEEwkM5Mg0scSE22yK5qIvnJA/5PmScUxc9w45Vp1FlYB9uEAjsCBS6jBNdShAQRCeIBHeLLurWfrxXqdWhes2Z09+Abr7RN1V5ck</latexit>

v1
<latexit sha1_base64="R5TZWDKmecGAJIj/y1q9JBfFcIo=">AAACCHicdVDLSgMxFL1TX7Varbp0EyyCCykzPrssuHFZ0T6gHUomzUxDM5khyRTK0B8Q3OpvuBO3/Qv/wk8wnSrU14Ekh3tOcnOPF3OmtG2/Wbml5ZXVtfx6YWOzuLVd2tltqiiRhDZIxCPZ9rCinAna0Exz2o4lxaHHacsbXs301ohKxSJxp8cxdUMcCOYzgrUp3Y56Tq9UtivO+dmpfYF+E6diZyjXitMEAUC9V3rv9iOShFRowrFSHceOtZtiqRnhdFLoJorGmAxxQDuGChxS5abZVyfd7OjIwHPTrMfxwj5Bh8bfR34kzRIaZebF91IcKjUOPeMMsR6on9qs+JfWSbRfdVMm4kRTQeaN/IQjHaFZKqjPJCWajw3BRDIzCSIDLDHRJruCiegrB/Q/aZ5UHDPHjVOuVWGOPOzDARyBA5dQg2uoQwMIBPAAj/Bk3VvP1ov1OrfmrM87e/AN1vQD3i2YyA==</latexit><latexit sha1_base64="CH/lBqtZkqJRU0ro5eKuci+qOTc=">AAACCHicdVDLSgMxFL3js9ZX1aWbYBFcSJnx2WXBjcuK9gHToWTSzDQ0kxmSTKEM/QHBrf6GO3HrX/gXfoLptEJ9HUhyuOckN/f4CWdK2/a7tbC4tLyyWlgrrm9sbm2XdnabKk4loQ0S81i2fawoZ4I2NNOcthNJceRz2vIHVxO9NaRSsVjc6VFCvQiHggWMYG1Kt8Ou0y2V7YpzfnZqX6DfxKnYOcowQ71b+uj0YpJGVGjCsVKuYyfay7DUjHA6LnZSRRNMBjikrqECR1R5Wf7VcSc/XBn6Xpb3OJ7bx+jQ+HsoiKVZQqPcPP9ehiOlRpFvnBHWffVTmxT/0txUB1UvYyJJNRVk2ihIOdIxmqSCekxSovnIEEwkM5Mg0scSE22yK5qIvnJA/5PmScUxc9w45Vp1FlYB9uEAjsCBS6jBNdShAQRCeIBHeLLurWfrxXqdWhes2Z09+Abr7RN1V5ck</latexit>

M4<latexit sha1_base64="SW7xqXmAA63gKdip/11crDo45ho=">AAAB6nicbZDLSgMxFIbPeK31VuvSTbAIrsqMCLqSghs3QkV7gXYomTTThmYyQ3JGKEPBB9CNC6W49Ync+Taml4W2/hD4+P9zyDknSKQw6Lrfzsrq2vrGZm4rv72zu7dfOCjWTZxqxmsslrFuBtRwKRSvoUDJm4nmNAokbwSD60neeOTaiFg94DDhfkR7SoSCUbTW/W3nvFMouWV3KrIM3hxKleL4+QkAqp3CV7sbszTiCpmkxrQ8N0E/oxoFk3yUb6eGJ5QNaI+3LCoaceNn01FH5MQ6XRLG2j6FZOr+7shoZMwwCmxlRLFvFrOJ+V/WSjG89DOhkhS5YrOPwlQSjMlkb9IVmjOUQwuUaWFnJaxPNWVor5O3R/AWV16G+lnZc8venVeqXMFMOTiCYzgFDy6gAjdQhRow6MELvMG7I51XZ+x8zEpXnHnPIfyR8/kDc5CPaA==</latexit><latexit sha1_base64="9BrkV7tIBbvVfZXop9wgP+0iXEk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqCcpePEiVLQf0Iay2W7apZtN2J0IJfQnePGgiFd/kTf/jds2B219MPB4b4aZeUEihUHX/XYKa+sbm1vF7dLO7t7+QfnwqGXiVDPeZLGMdSeghkuheBMFSt5JNKdRIHk7GN/M/PYT10bE6hEnCfcjOlQiFIyilR7u+pf9csWtunOQVeLlpAI5Gv3yV28QszTiCpmkxnQ9N0E/oxoFk3xa6qWGJ5SN6ZB3LVU04sbP5qdOyZlVBiSMtS2FZK7+nshoZMwkCmxnRHFklr2Z+J/XTTG88jOhkhS5YotFYSoJxmT2NxkIzRnKiSWUaWFvJWxENWVo0ynZELzll1dJ66LquVXv3qvUr/M4inACp3AOHtSgDrfQgCYwGMIzvMKbI50X5935WLQWnHzmGP7A+fwBzIeNcQ==</latexit>

M4<latexit sha1_base64="SW7xqXmAA63gKdip/11crDo45ho=">AAAB6nicbZDLSgMxFIbPeK31VuvSTbAIrsqMCLqSghs3QkV7gXYomTTThmYyQ3JGKEPBB9CNC6W49Ync+Taml4W2/hD4+P9zyDknSKQw6Lrfzsrq2vrGZm4rv72zu7dfOCjWTZxqxmsslrFuBtRwKRSvoUDJm4nmNAokbwSD60neeOTaiFg94DDhfkR7SoSCUbTW/W3nvFMouWV3KrIM3hxKleL4+QkAqp3CV7sbszTiCpmkxrQ8N0E/oxoFk3yUb6eGJ5QNaI+3LCoaceNn01FH5MQ6XRLG2j6FZOr+7shoZMwwCmxlRLFvFrOJ+V/WSjG89DOhkhS5YrOPwlQSjMlkb9IVmjOUQwuUaWFnJaxPNWVor5O3R/AWV16G+lnZc8venVeqXMFMOTiCYzgFDy6gAjdQhRow6MELvMG7I51XZ+x8zEpXnHnPIfyR8/kDc5CPaA==</latexit><latexit sha1_base64="9BrkV7tIBbvVfZXop9wgP+0iXEk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqCcpePEiVLQf0Iay2W7apZtN2J0IJfQnePGgiFd/kTf/jds2B219MPB4b4aZeUEihUHX/XYKa+sbm1vF7dLO7t7+QfnwqGXiVDPeZLGMdSeghkuheBMFSt5JNKdRIHk7GN/M/PYT10bE6hEnCfcjOlQiFIyilR7u+pf9csWtunOQVeLlpAI5Gv3yV28QszTiCpmkxnQ9N0E/oxoFk3xa6qWGJ5SN6ZB3LVU04sbP5qdOyZlVBiSMtS2FZK7+nshoZMwkCmxnRHFklr2Z+J/XTTG88jOhkhS5YotFYSoJxmT2NxkIzRnKiSWUaWFvJWxENWVo0ynZELzll1dJ66LquVXv3qvUr/M4inACp3AOHtSgDrfQgCYwGMIzvMKbI50X5935WLQWnHzmGP7A+fwBzIeNcQ==</latexit>

v9
<latexit sha1_base64="WzxhL9QRxB5dce0v5KHz4GHjM24=">AAACCHicdVDLSgMxFL1TX7Varbp0EyyCCykzPuuu4MZlRdsK06Fk0kwbmskMSaZQhv6A4FZ/w5247V/4F36C6VShvg4kOdxzkpt7/JgzpW37zcotLC4tr+RXC2vrxY3N0tZ2U0WJJLRBIh7JOx8rypmgDc00p3expDj0OW35g8up3hpSqVgkbvUopl6Ie4IFjGBtSjfDzkWnVLYrzunJsX2GfhOnYmco14qTBAFAvVN6b3cjkoRUaMKxUq5jx9pLsdSMcDoutBNFY0wGuEddQwUOqfLS7Kvjdna4sud7adbjcG4fo33j76IgkmYJjTLz/HspDpUahb5xhlj31U9tWvxLcxMdVL2UiTjRVJBZoyDhSEdomgrqMkmJ5iNDMJHMTIJIH0tMtMmuYCL6ygH9T5pHFcfMce2Ua1WYIQ+7sAcH4MA51OAK6tAAAj14gEd4su6tZ+vFep1Zc9bnnR34BmvyAes9mNA=</latexit><latexit sha1_base64="s9JaoVHX8H+EsFzvIKIIhbE6mPk=">AAACCHicdVDLSgMxFL1TX7W+qi7dBIvgQsqMz7oruHFZ0T5gOpRMmmlDM5khyRTK0B8Q3OpvuBO3/oV/4SeYTivU14Ekh3tOcnOPH3OmtG2/W7mFxaXllfxqYW19Y3OruL3TUFEiCa2TiEey5WNFORO0rpnmtBVLikOf06Y/uJrozSGVikXiTo9i6oW4J1jACNamdDvsXHaKJbvsnJ2e2OfoN3HKdoYSzFDrFD/a3YgkIRWacKyU69ix9lIsNSOcjgvtRNEYkwHuUddQgUOqvDT76ridHa7s+V6a9Tia28fowPi7KIikWUKjzDz/XopDpUahb5wh1n31U5sU/9LcRAcVL2UiTjQVZNooSDjSEZqkgrpMUqL5yBBMJDOTINLHEhNtsiuYiL5yQP+TxnHZMXPcOKVqZRZWHvZgHw7BgQuowjXUoA4EevAAj/Bk3VvP1ov1OrXmrNmdXfgG6+0TgmeXLA==</latexit>

v9
<latexit sha1_base64="WzxhL9QRxB5dce0v5KHz4GHjM24=">AAACCHicdVDLSgMxFL1TX7Varbp0EyyCCykzPuuu4MZlRdsK06Fk0kwbmskMSaZQhv6A4FZ/w5247V/4F36C6VShvg4kOdxzkpt7/JgzpW37zcotLC4tr+RXC2vrxY3N0tZ2U0WJJLRBIh7JOx8rypmgDc00p3expDj0OW35g8up3hpSqVgkbvUopl6Ie4IFjGBtSjfDzkWnVLYrzunJsX2GfhOnYmco14qTBAFAvVN6b3cjkoRUaMKxUq5jx9pLsdSMcDoutBNFY0wGuEddQwUOqfLS7Kvjdna4sud7adbjcG4fo33j76IgkmYJjTLz/HspDpUahb5xhlj31U9tWvxLcxMdVL2UiTjRVJBZoyDhSEdomgrqMkmJ5iNDMJHMTIJIH0tMtMmuYCL6ygH9T5pHFcfMce2Ua1WYIQ+7sAcH4MA51OAK6tAAAj14gEd4su6tZ+vFep1Zc9bnnR34BmvyAes9mNA=</latexit><latexit sha1_base64="s9JaoVHX8H+EsFzvIKIIhbE6mPk=">AAACCHicdVDLSgMxFL1TX7W+qi7dBIvgQsqMz7oruHFZ0T5gOpRMmmlDM5khyRTK0B8Q3OpvuBO3/oV/4SeYTivU14Ekh3tOcnOPH3OmtG2/W7mFxaXllfxqYW19Y3OruL3TUFEiCa2TiEey5WNFORO0rpnmtBVLikOf06Y/uJrozSGVikXiTo9i6oW4J1jACNamdDvsXHaKJbvsnJ2e2OfoN3HKdoYSzFDrFD/a3YgkIRWacKyU69ix9lIsNSOcjgvtRNEYkwHuUddQgUOqvDT76ridHa7s+V6a9Tia28fowPi7KIikWUKjzDz/XopDpUahb5wh1n31U5sU/9LcRAcVL2UiTjQVZNooSDjSEZqkgrpMUqL5yBBMJDOTINLHEhNtsiuYiL5yQP+TxnHZMXPcOKVqZRZWHvZgHw7BgQuowjXUoA4EevAAj/Bk3VvP1ov1OrXmrNmdXfgG6+0TgmeXLA==</latexit>

M5
<latexit sha1_base64="tyjtqdPtIrzot17vzgKQ1uz05Is=">AAAB6nicbZDLSgMxFIbPeK31VuvSTbAIrsqMILqSghs3QkV7gXYomTTThmYyQ3JGKEPBB9CNC6W49Ync+Taml4W2/hD4+P9zyDknSKQw6Lrfzsrq2vrGZm4rv72zu7dfOCjWTZxqxmsslrFuBtRwKRSvoUDJm4nmNAokbwSD60neeOTaiFg94DDhfkR7SoSCUbTW/W3nvFMouWV3KrIM3hxKleL4+QkAqp3CV7sbszTiCpmkxrQ8N0E/oxoFk3yUb6eGJ5QNaI+3LCoaceNn01FH5MQ6XRLG2j6FZOr+7shoZMwwCmxlRLFvFrOJ+V/WSjG89DOhkhS5YrOPwlQSjMlkb9IVmjOUQwuUaWFnJaxPNWVor5O3R/AWV16G+lnZc8venVeqXMFMOTiCYzgFDy6gAjdQhRow6MELvMG7I51XZ+x8zEpXnHnPIfyR8/kDdRSPaQ==</latexit><latexit sha1_base64="YIxEb3cwgx8dzEkDz4h4iTQILWA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0kEqScpePEiVLQf0Iay2W7apZtN2J0IJfQnePGgiFd/kTf/jds2B219MPB4b4aZeUEihUHX/XYKa+sbm1vF7dLO7t7+QfnwqGXiVDPeZLGMdSeghkuheBMFSt5JNKdRIHk7GN/M/PYT10bE6hEnCfcjOlQiFIyilR7u+pf9csWtunOQVeLlpAI5Gv3yV28QszTiCpmkxnQ9N0E/oxoFk3xa6qWGJ5SN6ZB3LVU04sbP5qdOyZlVBiSMtS2FZK7+nshoZMwkCmxnRHFklr2Z+J/XTTG88jOhkhS5YotFYSoJxmT2NxkIzRnKiSWUaWFvJWxENWVo0ynZELzll1dJ66LquVXv3qvUr/M4inACp3AOHtSgDrfQgCYwGMIzvMKbI50X5935WLQWnHzmGP7A+fwBzguNcg==</latexit>

M5
<latexit sha1_base64="tyjtqdPtIrzot17vzgKQ1uz05Is=">AAAB6nicbZDLSgMxFIbPeK31VuvSTbAIrsqMILqSghs3QkV7gXYomTTThmYyQ3JGKEPBB9CNC6W49Ync+Taml4W2/hD4+P9zyDknSKQw6Lrfzsrq2vrGZm4rv72zu7dfOCjWTZxqxmsslrFuBtRwKRSvoUDJm4nmNAokbwSD60neeOTaiFg94DDhfkR7SoSCUbTW/W3nvFMouWV3KrIM3hxKleL4+QkAqp3CV7sbszTiCpmkxrQ8N0E/oxoFk3yUb6eGJ5QNaI+3LCoaceNn01FH5MQ6XRLG2j6FZOr+7shoZMwwCmxlRLFvFrOJ+V/WSjG89DOhkhS5YrOPwlQSjMlkb9IVmjOUQwuUaWFnJaxPNWVor5O3R/AWV16G+lnZc8venVeqXMFMOTiCYzgFDy6gAjdQhRow6MELvMG7I51XZ+x8zEpXnHnPIfyR8/kDdRSPaQ==</latexit><latexit sha1_base64="YIxEb3cwgx8dzEkDz4h4iTQILWA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0kEqScpePEiVLQf0Iay2W7apZtN2J0IJfQnePGgiFd/kTf/jds2B219MPB4b4aZeUEihUHX/XYKa+sbm1vF7dLO7t7+QfnwqGXiVDPeZLGMdSeghkuheBMFSt5JNKdRIHk7GN/M/PYT10bE6hEnCfcjOlQiFIyilR7u+pf9csWtunOQVeLlpAI5Gv3yV28QszTiCpmkxnQ9N0E/oxoFk3xa6qWGJ5SN6ZB3LVU04sbP5qdOyZlVBiSMtS2FZK7+nshoZMwkCmxnRHFklr2Z+J/XTTG88jOhkhS5YotFYSoJxmT2NxkIzRnKiSWUaWFvJWxENWVo0ynZELzll1dJ66LquVXv3qvUr/M4inACp3AOHtSgDrfQgCYwGMIzvMKbI50X5935WLQWnHzmGP7A+fwBzguNcg==</latexit>

v3
<latexit sha1_base64="XHMFYWEGPi+P1YgSrDSR9itkUwU=">AAACCHicdVDLSgMxFL1TX7Varbp0EyyCCykz1keXBTcuK9oHtEPJpJlpaCYzJJlCGfoDglv9DXfitn/hX/gJplMFnweSHO45yc09XsyZ0rb9auWWlldW1/LrhY3N4tZ2aWe3paJEEtokEY9kx8OKciZoUzPNaSeWFIcep21vdDnX22MqFYvErZ7E1A1xIJjPCNamdDPuV/ulsl1xzk6r9jn6TZyKnaFcL84SBACNfumtN4hIElKhCcdKdR071m6KpWaE02mhlygaYzLCAe0aKnBIlZtmX532sqMrA89Nsx7HX/YpOjT+AfIjaZbQKDN/fS/FoVKT0DPOEOuh+qnNi39p3UT7NTdlIk40FWTRyE840hGap4IGTFKi+cQQTCQzkyAyxBITbbIrmIg+c0D/k9ZJxTFzXDvleg0WyMM+HMAROHABdbiCBjSBQAD38ACP1p31ZD1bLwtrzvq4swffYM3eAeFxmMo=</latexit><latexit sha1_base64="iI8KW6XMxMBkfOg8epbN/1uNCtc=">AAACCHicdVDLSgMxFL1TX7W+qi7dBIvgQsqM9dFlwY3LivYB06Fk0kwbmskMSaZQhv6A4FZ/w5249S/8Cz/BdFqhvg4kOdxzkpt7/JgzpW373cotLa+sruXXCxubW9s7xd29pooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb84dVUb42oVCwSd3ocUy/EfcECRrA2pdtRt9Itluyyc35WsS/Qb+KU7QwlmKPeLX50ehFJQio04Vgp17Fj7aVYakY4nRQ6iaIxJkPcp66hAodUeWn21UknO1zZ970063GysE/QkfH3UBBJs4RGmXnxvRSHSo1D3zhDrAfqpzYt/qW5iQ6qXspEnGgqyKxRkHCkIzRNBfWYpETzsSGYSGYmQWSAJSbaZFcwEX3lgP4nzdOyY+a4cUq16jysPBzAIRyDA5dQg2uoQwMI9OEBHuHJureerRfrdWbNWfM7+/AN1tsneJuXJg==</latexit>

v3
<latexit sha1_base64="XHMFYWEGPi+P1YgSrDSR9itkUwU=">AAACCHicdVDLSgMxFL1TX7Varbp0EyyCCykz1keXBTcuK9oHtEPJpJlpaCYzJJlCGfoDglv9DXfitn/hX/gJplMFnweSHO45yc09XsyZ0rb9auWWlldW1/LrhY3N4tZ2aWe3paJEEtokEY9kx8OKciZoUzPNaSeWFIcep21vdDnX22MqFYvErZ7E1A1xIJjPCNamdDPuV/ulsl1xzk6r9jn6TZyKnaFcL84SBACNfumtN4hIElKhCcdKdR071m6KpWaE02mhlygaYzLCAe0aKnBIlZtmX532sqMrA89Nsx7HX/YpOjT+AfIjaZbQKDN/fS/FoVKT0DPOEOuh+qnNi39p3UT7NTdlIk40FWTRyE840hGap4IGTFKi+cQQTCQzkyAyxBITbbIrmIg+c0D/k9ZJxTFzXDvleg0WyMM+HMAROHABdbiCBjSBQAD38ACP1p31ZD1bLwtrzvq4swffYM3eAeFxmMo=</latexit><latexit sha1_base64="iI8KW6XMxMBkfOg8epbN/1uNCtc=">AAACCHicdVDLSgMxFL1TX7W+qi7dBIvgQsqM9dFlwY3LivYB06Fk0kwbmskMSaZQhv6A4FZ/w5249S/8Cz/BdFqhvg4kOdxzkpt7/JgzpW373cotLa+sruXXCxubW9s7xd29pooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb84dVUb42oVCwSd3ocUy/EfcECRrA2pdtRt9Itluyyc35WsS/Qb+KU7QwlmKPeLX50ehFJQio04Vgp17Fj7aVYakY4nRQ6iaIxJkPcp66hAodUeWn21UknO1zZ970063GysE/QkfH3UBBJs4RGmXnxvRSHSo1D3zhDrAfqpzYt/qW5iQ6qXspEnGgqyKxRkHCkIzRNBfWYpETzsSGYSGYmQWSAJSbaZFcwEX3lgP4nzdOyY+a4cUq16jysPBzAIRyDA5dQg2uoQwMI9OEBHuHJureerRfrdWbNWfM7+/AN1tsneJuXJg==</latexit>

M6
<latexit sha1_base64="Yt6B8Qib3SVOS0KevlMjw79cbIc=">AAAB6nicbZC7SgNBFIbPeo3xFmNpMxgEq7BroVYSsLERIpoLJEuYncwmQ2Znl5mzQlgCPoA2Fkqw9YnsfBsnl0ITfxj4+P9zmHNOkEhh0HW/nZXVtfWNzdxWfntnd2+/cFCsmzjVjNdYLGPdDKjhUiheQ4GSNxPNaRRI3ggG15O88ci1EbF6wGHC/Yj2lAgFo2it+9vOeadQcsvuVGQZvDmUKsXx8xMAVDuFr3Y3ZmnEFTJJjWl5boJ+RjUKJvko304NTygb0B5vWVQ04sbPpqOOyIl1uiSMtX0KydT93ZHRyJhhFNjKiGLfLGYT87+slWJ46WdCJSlyxWYfhakkGJPJ3qQrNGcohxYo08LOSlifasrQXidvj+AtrrwM9bOy55a9O69UuYKZcnAEx3AKHlxABW6gCjVg0IMXeIN3Rzqvztj5mJWuOPOeQ/gj5/MHdpiPag==</latexit><latexit sha1_base64="V2zYLsN9eUBojv3iiyNBPiykkh0=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe4sjJUEbGyEiOYDkiPsbfaSJXt7x+6cEI78BBsLRWz9RXb+GzfJFZr4YODx3gwz84JECoOu++0U1tY3NreK26Wd3b39g/LhUcvEqWa8yWIZ605ADZdC8SYKlLyTaE6jQPJ2ML6Z+e0nro2I1SNOEu5HdKhEKBhFKz3c9S/75Ypbdecgq8TLSQVyNPrlr94gZmnEFTJJjel6boJ+RjUKJvm01EsNTygb0yHvWqpoxI2fzU+dkjOrDEgYa1sKyVz9PZHRyJhJFNjOiOLILHsz8T+vm2J45WdCJSlyxRaLwlQSjMnsbzIQmjOUE0so08LeStiIasrQplOyIXjLL6+S1kXVc6vevVepX+dxFOEETuEcPKhBHW6hAU1gMIRneIU3RzovzrvzsWgtOPnMMfyB8/kDz4+Ncw==</latexit>

M6
<latexit sha1_base64="Yt6B8Qib3SVOS0KevlMjw79cbIc=">AAAB6nicbZC7SgNBFIbPeo3xFmNpMxgEq7BroVYSsLERIpoLJEuYncwmQ2Znl5mzQlgCPoA2Fkqw9YnsfBsnl0ITfxj4+P9zmHNOkEhh0HW/nZXVtfWNzdxWfntnd2+/cFCsmzjVjNdYLGPdDKjhUiheQ4GSNxPNaRRI3ggG15O88ci1EbF6wGHC/Yj2lAgFo2it+9vOeadQcsvuVGQZvDmUKsXx8xMAVDuFr3Y3ZmnEFTJJjWl5boJ+RjUKJvko304NTygb0B5vWVQ04sbPpqOOyIl1uiSMtX0KydT93ZHRyJhhFNjKiGLfLGYT87+slWJ46WdCJSlyxWYfhakkGJPJ3qQrNGcohxYo08LOSlifasrQXidvj+AtrrwM9bOy55a9O69UuYKZcnAEx3AKHlxABW6gCjVg0IMXeIN3Rzqvztj5mJWuOPOeQ/gj5/MHdpiPag==</latexit><latexit sha1_base64="V2zYLsN9eUBojv3iiyNBPiykkh0=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe4sjJUEbGyEiOYDkiPsbfaSJXt7x+6cEI78BBsLRWz9RXb+GzfJFZr4YODx3gwz84JECoOu++0U1tY3NreK26Wd3b39g/LhUcvEqWa8yWIZ605ADZdC8SYKlLyTaE6jQPJ2ML6Z+e0nro2I1SNOEu5HdKhEKBhFKz3c9S/75Ypbdecgq8TLSQVyNPrlr94gZmnEFTJJjel6boJ+RjUKJvm01EsNTygb0yHvWqpoxI2fzU+dkjOrDEgYa1sKyVz9PZHRyJhJFNjOiOLILHsz8T+vm2J45WdCJSlyxRaLwlQSjMnsbzIQmjOUE0so08LeStiIasrQplOyIXjLL6+S1kXVc6vevVepX+dxFOEETuEcPKhBHW6hAU1gMIRneIU3RzovzrvzsWgtOPnMMfyB8/kDz4+Ncw==</latexit>

v6
<latexit sha1_base64="Q9N7qAWLHcbGlej+cJGKNc5+Jv0=">AAACCHicdVDLSgMxFL1TX7Varbp0EyyCCykzPmqXBTcuK9oHtEPJpJlpaCYzJJlCGfoDglv9DXfitn/hX/gJplMFnweSHO45yc09XsyZ0rb9auWWlldW1/LrhY3N4tZ2aWe3paJEEtokEY9kx8OKciZoUzPNaSeWFIcep21vdDnX22MqFYvErZ7E1A1xIJjPCNamdDPuV/ulsl1xzs9O7Sr6TZyKnaFcL84SBACNfumtN4hIElKhCcdKdR071m6KpWaE02mhlygaYzLCAe0aKnBIlZtmX532sqMrA89Nsx7HX/YpOjT+AfIjaZbQKDN/fS/FoVKT0DPOEOuh+qnNi39p3UT7NTdlIk40FWTRyE840hGap4IGTFKi+cQQTCQzkyAyxBITbbIrmIg+c0D/k9ZJxTFzXDvleg0WyMM+HMAROHABdbiCBjSBQAD38ACP1p31ZD1bLwtrzvq4swffYM3eAeZXmM0=</latexit><latexit sha1_base64="GsiFv91MRpWDmIjZGcrDAqOvjm4=">AAACCHicdVDLSgMxFL1TX7W+qi7dBIvgQsqMj9plwY3LivYB06Fk0kwbmskMSaZQhv6A4FZ/w5249S/8Cz/BdFqhvg4kOdxzkpt7/JgzpW373cotLa+sruXXCxubW9s7xd29pooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb84dVUb42oVCwSd3ocUy/EfcECRrA2pdtRt9Itluyyc3F+ZlfQb+KU7QwlmKPeLX50ehFJQio04Vgp17Fj7aVYakY4nRQ6iaIxJkPcp66hAodUeWn21UknO1zZ970063GysE/QkfH3UBBJs4RGmXnxvRSHSo1D3zhDrAfqpzYt/qW5iQ6qXspEnGgqyKxRkHCkIzRNBfWYpETzsSGYSGYmQWSAJSbaZFcwEX3lgP4nzdOyY+a4cUq16jysPBzAIRyDA5dQg2uoQwMI9OEBHuHJureerRfrdWbNWfM7+/AN1tsnfYGXKQ==</latexit>

v6
<latexit sha1_base64="Q9N7qAWLHcbGlej+cJGKNc5+Jv0=">AAACCHicdVDLSgMxFL1TX7Varbp0EyyCCykzPmqXBTcuK9oHtEPJpJlpaCYzJJlCGfoDglv9DXfitn/hX/gJplMFnweSHO45yc09XsyZ0rb9auWWlldW1/LrhY3N4tZ2aWe3paJEEtokEY9kx8OKciZoUzPNaSeWFIcep21vdDnX22MqFYvErZ7E1A1xIJjPCNamdDPuV/ulsl1xzs9O7Sr6TZyKnaFcL84SBACNfumtN4hIElKhCcdKdR071m6KpWaE02mhlygaYzLCAe0aKnBIlZtmX532sqMrA89Nsx7HX/YpOjT+AfIjaZbQKDN/fS/FoVKT0DPOEOuh+qnNi39p3UT7NTdlIk40FWTRyE840hGap4IGTFKi+cQQTCQzkyAyxBITbbIrmIg+c0D/k9ZJxTFzXDvleg0WyMM+HMAROHABdbiCBjSBQAD38ACP1p31ZD1bLwtrzvq4swffYM3eAeZXmM0=</latexit><latexit sha1_base64="GsiFv91MRpWDmIjZGcrDAqOvjm4=">AAACCHicdVDLSgMxFL1TX7W+qi7dBIvgQsqMj9plwY3LivYB06Fk0kwbmskMSaZQhv6A4FZ/w5249S/8Cz/BdFqhvg4kOdxzkpt7/JgzpW373cotLa+sruXXCxubW9s7xd29pooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb84dVUb42oVCwSd3ocUy/EfcECRrA2pdtRt9Itluyyc3F+ZlfQb+KU7QwlmKPeLX50ehFJQio04Vgp17Fj7aVYakY4nRQ6iaIxJkPcp66hAodUeWn21UknO1zZ970063GysE/QkfH3UBBJs4RGmXnxvRSHSo1D3zhDrAfqpzYt/qW5iQ6qXspEnGgqyKxRkHCkIzRNBfWYpETzsSGYSGYmQWSAJSbaZFcwEX3lgP4nzdOyY+a4cUq16jysPBzAIRyDA5dQg2uoQwMI9OEBHuHJureerRfrdWbNWfM7+/AN1tsnfYGXKQ==</latexit>

M7
<latexit sha1_base64="99QM9gA9y/VW5aNUpxv2rbYT9LY=">AAAB6nicbZC7SgNBFIbPxluMtxhLm8EgWIVdG60kYGMjRDQXSJYwOzmbDJmdXWZmhbAEfABtLJRg6xPZ+TZOLoUm/jDw8f/nMOecIBFcG9f9dnJr6xubW/ntws7u3v5B8bDU0HGqGNZZLGLVCqhGwSXWDTcCW4lCGgUCm8Hwepo3H1FpHssHM0rQj2hf8pAzaqx1f9u96BbLbsWdiayCt4BytTR5fgKAWrf41enFLI1QGiao1m3PTYyfUWU4EzgudFKNCWVD2se2RUkj1H42G3VMTq3TI2Gs7JOGzNzfHRmNtB5Fga2MqBno5Wxq/pe1UxNe+hmXSWpQsvlHYSqIicl0b9LjCpkRIwuUKW5nJWxAFWXGXqdgj+Atr7wKjfOK51a8O69cvYK58nAMJ3AGHlxAFW6gBnVg0IcXeIN3RzivzsT5mJfmnEXPEfyR8/kDeByPaw==</latexit><latexit sha1_base64="9FapC9meeKqZHMueXGgBSR3ThTo=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5skkoCNjZCRPMByRH2NnPJkr29Y3dPCEd+go2FIrb+Ijv/jZvkCk18MPB4b4aZeUEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk5u533lCpXksH800QT+iI8lDzqix0sPdoDYoV9yquwBZJ15OKpCjOSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bnDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IR1P+MySQ1KtlwUpoKYmMz/JkOukBkxtYQyxe2thI2poszYdEo2BG/15XXSvqp6btW79yqN6zyOIpzBOVyCBzVowC00oQUMRvAMr/DmCOfFeXc+lq0FJ585hT9wPn8A0RONdA==</latexit>

M7
<latexit sha1_base64="99QM9gA9y/VW5aNUpxv2rbYT9LY=">AAAB6nicbZC7SgNBFIbPxluMtxhLm8EgWIVdG60kYGMjRDQXSJYwOzmbDJmdXWZmhbAEfABtLJRg6xPZ+TZOLoUm/jDw8f/nMOecIBFcG9f9dnJr6xubW/ntws7u3v5B8bDU0HGqGNZZLGLVCqhGwSXWDTcCW4lCGgUCm8Hwepo3H1FpHssHM0rQj2hf8pAzaqx1f9u96BbLbsWdiayCt4BytTR5fgKAWrf41enFLI1QGiao1m3PTYyfUWU4EzgudFKNCWVD2se2RUkj1H42G3VMTq3TI2Gs7JOGzNzfHRmNtB5Fga2MqBno5Wxq/pe1UxNe+hmXSWpQsvlHYSqIicl0b9LjCpkRIwuUKW5nJWxAFWXGXqdgj+Atr7wKjfOK51a8O69cvYK58nAMJ3AGHlxAFW6gBnVg0IcXeIN3RzivzsT5mJfmnEXPEfyR8/kDeByPaw==</latexit><latexit sha1_base64="9FapC9meeKqZHMueXGgBSR3ThTo=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5skkoCNjZCRPMByRH2NnPJkr29Y3dPCEd+go2FIrb+Ijv/jZvkCk18MPB4b4aZeUEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk5u533lCpXksH800QT+iI8lDzqix0sPdoDYoV9yquwBZJ15OKpCjOSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bnDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IR1P+MySQ1KtlwUpoKYmMz/JkOukBkxtYQyxe2thI2poszYdEo2BG/15XXSvqp6btW79yqN6zyOIpzBOVyCBzVowC00oQUMRvAMr/DmCOfFeXc+lq0FJ585hT9wPn8A0RONdA==</latexit>

v∗<latexit sha1_base64="rzoHVSk0dLpI5Sw2mmLXxPzDgik=">AAACCHicdVDLSgMxFL1TX7Varbp0EyyCiJQZn10W3LisaFthOpRMmmlDM5khyRTK0B8Q3OpvuBO3/Qv/wk8wnSrU14Ekh3tOcnOPH3OmtG2/WbmFxaXllfxqYW29uLFZ2tpuqiiRhDZIxCN552NFORO0oZnm9C6WFIc+py1/cDnVW0MqFYvErR7F1AtxT7CAEaxN6WbYOeyUynbFOTs9sc/Rb+JU7AzlWnGSIACod0rv7W5EkpAKTThWynXsWHsplpoRTseFdqJojMkA96hrqMAhVV6afXXczg5X9nwvzXocze1jtG/8XRRE0iyhUWaefy/FoVKj0DfOEOu++qlNi39pbqKDqpcyESeaCjJrFCQc6QhNU0FdJinRfGQIJpKZSRDpY4mJNtkVTERfOaD/SfO44pg5rp1yrQoz5GEX9uAAHLiAGlxBHRpAoAcP8AhP1r31bL1YrzNrzvq8swPfYE0+ANK/mME=</latexit><latexit sha1_base64="ehwODyJtYg7Wr7zAhhBTtrJaLCE=">AAACCHicdVDLSgMxFL1TX7W+qi7dBIsgImXGZ5cFNy4r2gdMh5JJM21oJjMkmUIZ+gOCW/0Nd+LWv/Av/ATTaYX6OpDkcM9Jbu7xY86Utu13K7ewuLS8kl8trK1vbG4Vt3caKkokoXUS8Ui2fKwoZ4LWNdOctmJJcehz2vQHVxO9OaRSsUjc6VFMvRD3BAsYwdqUboedo06xZJed87NT+wL9Jk7ZzlCCGWqd4ke7G5EkpEITjpVyHTvWXoqlZoTTcaGdKBpjMsA96hoqcEiVl2ZfHbezw5U930uzHsdz+xgdGH8XBZE0S2iUmeffS3Go1Cj0jTPEuq9+apPiX5qb6KDipUzEiaaCTBsFCUc6QpNUUJdJSjQfGYKJZGYSRPpYYqJNdgUT0VcO6H/SOCk7Zo4bp1StzMLKwx7swyE4cAlVuIYa1IFADx7gEZ6se+vZerFep9acNbuzC99gvX0CaemXHQ==</latexit>

v∗<latexit sha1_base64="rzoHVSk0dLpI5Sw2mmLXxPzDgik=">AAACCHicdVDLSgMxFL1TX7Varbp0EyyCiJQZn10W3LisaFthOpRMmmlDM5khyRTK0B8Q3OpvuBO3/Qv/wk8wnSrU14Ekh3tOcnOPH3OmtG2/WbmFxaXllfxqYW29uLFZ2tpuqiiRhDZIxCN552NFORO0oZnm9C6WFIc+py1/cDnVW0MqFYvErR7F1AtxT7CAEaxN6WbYOeyUynbFOTs9sc/Rb+JU7AzlWnGSIACod0rv7W5EkpAKTThWynXsWHsplpoRTseFdqJojMkA96hrqMAhVV6afXXczg5X9nwvzXocze1jtG/8XRRE0iyhUWaefy/FoVKj0DfOEOu++qlNi39pbqKDqpcyESeaCjJrFCQc6QhNU0FdJinRfGQIJpKZSRDpY4mJNtkVTERfOaD/SfO44pg5rp1yrQoz5GEX9uAAHLiAGlxBHRpAoAcP8AhP1r31bL1YrzNrzvq8swPfYE0+ANK/mME=</latexit><latexit sha1_base64="ehwODyJtYg7Wr7zAhhBTtrJaLCE=">AAACCHicdVDLSgMxFL1TX7W+qi7dBIsgImXGZ5cFNy4r2gdMh5JJM21oJjMkmUIZ+gOCW/0Nd+LWv/Av/ATTaYX6OpDkcM9Jbu7xY86Utu13K7ewuLS8kl8trK1vbG4Vt3caKkokoXUS8Ui2fKwoZ4LWNdOctmJJcehz2vQHVxO9OaRSsUjc6VFMvRD3BAsYwdqUboedo06xZJed87NT+wL9Jk7ZzlCCGWqd4ke7G5EkpEITjpVyHTvWXoqlZoTTcaGdKBpjMsA96hoqcEiVl2ZfHbezw5U930uzHsdz+xgdGH8XBZE0S2iUmeffS3Go1Cj0jTPEuq9+apPiX5qb6KDipUzEiaaCTBsFCUc6QpNUUJdJSjQfGYKJZGYSRPpYYqJNdgUT0VcO6H/SOCk7Zo4bp1StzMLKwx7swyE4cAlVuIYa1IFADx7gEZ6se+vZerFep9acNbuzC99gvX0CaemXHQ==</latexit>

Pruned

Border

v0
<latexit sha1_base64="p69me1H7PZwDuVLns5jOaOB1/7o=">AAAB6nicbZC7SgNBFIbPxluMRqOWNoNBsAq7NqZcsLGMaC6QLGF2MpsMmZ1dZs4GwpJHsLFQxNYn8RHsfBsnl0ITfxj4+P9zmHNOmEph0HW/ncLW9s7uXnG/dHBYPjqunJy2TJJpxpsskYnuhNRwKRRvokDJO6nmNA4lb4fj23nennBtRKIecZryIKZDJSLBKFrrYdJ3+5WqW3MXIpvgraDqlz8zAgCNfuWrN0hYFnOFTFJjup6bYpBTjYJJPiv1MsNTysZ0yLsWFY25CfLFqDNyaZ0BiRJtn0KycH935DQ2ZhqHtjKmODLr2dz8L+tmGNWDXKg0Q67Y8qMokwQTMt+bDITmDOXUAmVa2FkJG1FNGdrrlOwRvPWVN6F1XfPcmnfvVf06LFWEc7iAK/DgBny4gwY0gcEQnuAFXh3pPDtvzvuytOCses7gj5yPHzrMjzQ=</latexit><latexit sha1_base64="J2zPboSJObTpt//1vsZvrVMUYF8=">AAAB6nicbVBNT8JAEJ3iF+IX6tHLRmLiibRe5EjixSNGCyTQkO0yhQ3bbbO7JSENP8GLB43x6i/y5r9xgR4UfMkkL+/NZGZemAqujet+O6Wt7Z3dvfJ+5eDw6PikenrW1kmmGPosEYnqhlSj4BJ9w43AbqqQxqHATji5W/idKSrNE/lkZikGMR1JHnFGjZUepwN3UK25dXcJskm8gtSgQGtQ/eoPE5bFKA0TVOue56YmyKkynAmcV/qZxpSyCR1hz1JJY9RBvjx1Tq6sMiRRomxJQ5bq74mcxlrP4tB2xtSM9bq3EP/zepmJGkHOZZoZlGy1KMoEMQlZ/E2GXCEzYmYJZYrbWwkbU0WZselUbAje+subpH1T99y69+DVmo0ijjJcwCVcgwe30IR7aIEPDEbwDK/w5gjnxXl3PlatJaeYOYc/cD5/AAMujZA=</latexit>

v0
<latexit sha1_base64="p69me1H7PZwDuVLns5jOaOB1/7o=">AAAB6nicbZC7SgNBFIbPxluMRqOWNoNBsAq7NqZcsLGMaC6QLGF2MpsMmZ1dZs4GwpJHsLFQxNYn8RHsfBsnl0ITfxj4+P9zmHNOmEph0HW/ncLW9s7uXnG/dHBYPjqunJy2TJJpxpsskYnuhNRwKRRvokDJO6nmNA4lb4fj23nennBtRKIecZryIKZDJSLBKFrrYdJ3+5WqW3MXIpvgraDqlz8zAgCNfuWrN0hYFnOFTFJjup6bYpBTjYJJPiv1MsNTysZ0yLsWFY25CfLFqDNyaZ0BiRJtn0KycH935DQ2ZhqHtjKmODLr2dz8L+tmGNWDXKg0Q67Y8qMokwQTMt+bDITmDOXUAmVa2FkJG1FNGdrrlOwRvPWVN6F1XfPcmnfvVf06LFWEc7iAK/DgBny4gwY0gcEQnuAFXh3pPDtvzvuytOCses7gj5yPHzrMjzQ=</latexit><latexit sha1_base64="J2zPboSJObTpt//1vsZvrVMUYF8=">AAAB6nicbVBNT8JAEJ3iF+IX6tHLRmLiibRe5EjixSNGCyTQkO0yhQ3bbbO7JSENP8GLB43x6i/y5r9xgR4UfMkkL+/NZGZemAqujet+O6Wt7Z3dvfJ+5eDw6PikenrW1kmmGPosEYnqhlSj4BJ9w43AbqqQxqHATji5W/idKSrNE/lkZikGMR1JHnFGjZUepwN3UK25dXcJskm8gtSgQGtQ/eoPE5bFKA0TVOue56YmyKkynAmcV/qZxpSyCR1hz1JJY9RBvjx1Tq6sMiRRomxJQ5bq74mcxlrP4tB2xtSM9bq3EP/zepmJGkHOZZoZlGy1KMoEMQlZ/E2GXCEzYmYJZYrbWwkbU0WZselUbAje+subpH1T99y69+DVmo0ijjJcwCVcgwe30IR7aIEPDEbwDK/w5gjnxXl3PlatJaeYOYc/cD5/AAMujZA=</latexit>

v1
<latexit sha1_base64="OG9eYksSe8uZUsdVHxzyrFtDLxU=">AAAB6nicbZDLSgMxFIbP1FutVqsu3QSL4KpM3NhlwY3LivYC7VAyadqGZjJDcqZQhj6CGxeKuPVJfAR3vo3pZaGtPwQ+/v8ccs4JEyUt+v63l9va3tndy+8XDg6LR8elk9OmjVPDRYPHKjbtkFmhpBYNlKhEOzGCRaESrXB8O89bE2GsjPUjThMRRGyo5UByhs56mPRor1T2K/5CZBPoCsq14mdKAKDeK311+zFPI6GRK2Zth/oJBhkzKLkSs0I3tSJhfMyGouNQs0jYIFuMOiOXzumTQWzc00gW7u+OjEXWTqPQVUYMR3Y9m5v/ZZ0UB9UgkzpJUWi+/GiQKoIxme9N+tIIjmrqgHEj3ayEj5hhHN11Cu4IdH3lTWheV6hfofe0XKvCUnk4hwu4Ago3UIM7qEMDOAzhCV7g1VPes/fmvS9Lc96q5wz+yPv4ATxQjzU=</latexit><latexit sha1_base64="z2mz5/Ie6HfFbitRgZIUWQFY5rI=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFW5tTBmwsYxoPiA5wt5mkyzZ2zt25wLhyE+wsVDE1l9k579xk1yhiQ8GHu/NMDMvTJS06PvfXmFre2d3r7hfOjg8Oj4pn561bJwaLpo8VrHphMwKJbVookQlOokRLAqVaIeTu4XfngpjZayfcJaIIGIjLYeSM3TS47RP++WKX/WXIJuE5qQCORr98ldvEPM0Ehq5YtZ2qZ9gkDGDkisxL/VSKxLGJ2wkuo5qFgkbZMtT5+TKKQMyjI0rjWSp/p7IWGTtLApdZ8RwbNe9hfif101xWAsyqZMUhearRcNUEYzJ4m8ykEZwVDNHGDfS3Ur4mBnG0aVTciHQ9Zc3SeumSv0qfaCVei2PowgXcAnXQOEW6nAPDWgChxE8wyu8ecp78d69j1VrwctnzuEPvM8fBLKNkQ==</latexit>

v1
<latexit sha1_base64="OG9eYksSe8uZUsdVHxzyrFtDLxU=">AAAB6nicbZDLSgMxFIbP1FutVqsu3QSL4KpM3NhlwY3LivYC7VAyadqGZjJDcqZQhj6CGxeKuPVJfAR3vo3pZaGtPwQ+/v8ccs4JEyUt+v63l9va3tndy+8XDg6LR8elk9OmjVPDRYPHKjbtkFmhpBYNlKhEOzGCRaESrXB8O89bE2GsjPUjThMRRGyo5UByhs56mPRor1T2K/5CZBPoCsq14mdKAKDeK311+zFPI6GRK2Zth/oJBhkzKLkSs0I3tSJhfMyGouNQs0jYIFuMOiOXzumTQWzc00gW7u+OjEXWTqPQVUYMR3Y9m5v/ZZ0UB9UgkzpJUWi+/GiQKoIxme9N+tIIjmrqgHEj3ayEj5hhHN11Cu4IdH3lTWheV6hfofe0XKvCUnk4hwu4Ago3UIM7qEMDOAzhCV7g1VPes/fmvS9Lc96q5wz+yPv4ATxQjzU=</latexit><latexit sha1_base64="z2mz5/Ie6HfFbitRgZIUWQFY5rI=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFW5tTBmwsYxoPiA5wt5mkyzZ2zt25wLhyE+wsVDE1l9k579xk1yhiQ8GHu/NMDMvTJS06PvfXmFre2d3r7hfOjg8Oj4pn561bJwaLpo8VrHphMwKJbVookQlOokRLAqVaIeTu4XfngpjZayfcJaIIGIjLYeSM3TS47RP++WKX/WXIJuE5qQCORr98ldvEPM0Ehq5YtZ2qZ9gkDGDkisxL/VSKxLGJ2wkuo5qFgkbZMtT5+TKKQMyjI0rjWSp/p7IWGTtLApdZ8RwbNe9hfif101xWAsyqZMUhearRcNUEYzJ4m8ykEZwVDNHGDfS3Ur4mBnG0aVTciHQ9Zc3SeumSv0qfaCVei2PowgXcAnXQOEW6nAPDWgChxE8wyu8ecp78d69j1VrwctnzuEPvM8fBLKNkQ==</latexit>

v2
<latexit sha1_base64="ehNnwGr1JDAkUaf4GBTfkNOgECE=">AAAB6nicbZC7SgNBFIbPxluMxkQtbQaDYBV205gyYGMZ0VwgWcLsZDYZMju7zJwNhCWPYGOhiK1P4iPY+TZOLoUm/jDw8f/nMOecIJHCoOt+O7md3b39g/xh4ei4eFIqn561TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST20XemXJtRKwecZZwP6IjJULBKFrrYTqoDcoVt+ouRbbBW0OlUfxMCQA0B+Wv/jBmacQVMkmN6Xlugn5GNQom+bzQTw1PKJvQEe9ZVDTixs+Wo87JlXWGJIy1fQrJ0v3dkdHImFkU2MqI4thsZgvzv6yXYlj3M6GSFLliq4/CVBKMyWJvMhSaM5QzC5RpYWclbEw1ZWivU7BH8DZX3oZ2req5Ve/eqzTqsFIeLuASrsGDG2jAHTShBQxG8AQv8OpI59l5c95XpTln3XMOf+R8/AA91I82</latexit><latexit sha1_base64="awTZe1/35Y9iL+IP46xfdL6vEIE=">AAAB6nicbVA9TwJBEJ3DL8QPUEubjcTEitzRSEliY4lRPhK4kL1lDjbs7V1290jIhZ9gY6Extv4iO/+NC1yh4EsmeXlvJjPzgkRwbVz32yns7O7tHxQPS0fHJ6flytl5R8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu6XfnaHSPJZPZp6gH9Gx5CFn1FjpcTasDytVt+auQLaJl5Mq5GgNK1+DUczSCKVhgmrd99zE+BlVhjOBi9Ig1ZhQNqVj7FsqaYTaz1anLsi1VUYkjJUtachK/T2R0UjreRTYzoiaid70luJ/Xj81YcPPuExSg5KtF4WpICYmy7/JiCtkRswtoUxxeythE6ooMzadkg3B23x5m3TqNc+teQ9etdnI4yjCJVzBDXhwC024hxa0gcEYnuEV3hzhvDjvzse6teDkMxfwB87nDwY2jZI=</latexit>

v2
<latexit sha1_base64="ehNnwGr1JDAkUaf4GBTfkNOgECE=">AAAB6nicbZC7SgNBFIbPxluMxkQtbQaDYBV205gyYGMZ0VwgWcLsZDYZMju7zJwNhCWPYGOhiK1P4iPY+TZOLoUm/jDw8f/nMOecIJHCoOt+O7md3b39g/xh4ei4eFIqn561TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST20XemXJtRKwecZZwP6IjJULBKFrrYTqoDcoVt+ouRbbBW0OlUfxMCQA0B+Wv/jBmacQVMkmN6Xlugn5GNQom+bzQTw1PKJvQEe9ZVDTixs+Wo87JlXWGJIy1fQrJ0v3dkdHImFkU2MqI4thsZgvzv6yXYlj3M6GSFLliq4/CVBKMyWJvMhSaM5QzC5RpYWclbEw1ZWivU7BH8DZX3oZ2req5Ve/eqzTqsFIeLuASrsGDG2jAHTShBQxG8AQv8OpI59l5c95XpTln3XMOf+R8/AA91I82</latexit><latexit sha1_base64="awTZe1/35Y9iL+IP46xfdL6vEIE=">AAAB6nicbVA9TwJBEJ3DL8QPUEubjcTEitzRSEliY4lRPhK4kL1lDjbs7V1290jIhZ9gY6Extv4iO/+NC1yh4EsmeXlvJjPzgkRwbVz32yns7O7tHxQPS0fHJ6flytl5R8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu6XfnaHSPJZPZp6gH9Gx5CFn1FjpcTasDytVt+auQLaJl5Mq5GgNK1+DUczSCKVhgmrd99zE+BlVhjOBi9Ig1ZhQNqVj7FsqaYTaz1anLsi1VUYkjJUtachK/T2R0UjreRTYzoiaid70luJ/Xj81YcPPuExSg5KtF4WpICYmy7/JiCtkRswtoUxxeythE6ooMzadkg3B23x5m3TqNc+teQ9etdnI4yjCJVzBDXhwC024hxa0gcEYnuEV3hzhvDjvzse6teDkMxfwB87nDwY2jZI=</latexit>

v9
<latexit sha1_base64="dw9u0/7xy6ylCPNpz0ObD38IoOo=">AAAB6nicbZC7SgNBFIbPxluMRqOWNoNBsAq7NiZdwMYyorlAsoTZyWwyZHZ2mTkbCEsewcZCEVufxEew822cXApN/GHg4//PYc45QSKFQdf9dnJb2zu7e/n9wsFh8ei4dHLaMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb+d5e8K1EbF6xGnC/YgOlQgFo2ith0m/1i+V3Yq7ENkEbwXlevEzJQDQ6Je+eoOYpRFXyCQ1puu5CfoZ1SiY5LNCLzU8oWxMh7xrUdGIGz9bjDojl9YZkDDW9ikkC/d3R0YjY6ZRYCsjiiOzns3N/7JuimHVz4RKUuSKLT8KU0kwJvO9yUBozlBOLVCmhZ2VsBHVlKG9TsEewVtfeRNa1xXPrXj3XrlehaXycA4XcAUe3EAd7qABTWAwhCd4gVdHOs/Om/O+LM05q54z+CPn4wdIcI89</latexit><latexit sha1_base64="DUGvg+e8cMLH/TBaEPayhx/7Mvs=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5sTLqAjWVE8wHJEfY2e8mSvb1jdy4QjvwEGwtFbP1Fdv4bN8kVmvhg4PHeDDPzgkQKg6777RS2tnd294r7pYPDo+OT8ulZ28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuVv4nSnXRsTqCWcJ9yM6UiIUjKKVHqeD+qBccavuEmSTeDmpQI7moPzVH8YsjbhCJqkxPc9N0M+oRsEkn5f6qeEJZRM64j1LFY248bPlqXNyZZUhCWNtSyFZqr8nMhoZM4sC2xlRHJt1byH+5/VSDGt+JlSSIldstShMJcGYLP4mQ6E5QzmzhDIt7K2EjammDG06JRuCt/7yJmnfVD236j14lUYtj6MIF3AJ1+DBLTTgHprQAgYjeIZXeHOk8+K8Ox+r1oKTz5zDHzifPxDSjZk=</latexit>

v9
<latexit sha1_base64="dw9u0/7xy6ylCPNpz0ObD38IoOo=">AAAB6nicbZC7SgNBFIbPxluMRqOWNoNBsAq7NiZdwMYyorlAsoTZyWwyZHZ2mTkbCEsewcZCEVufxEew822cXApN/GHg4//PYc45QSKFQdf9dnJb2zu7e/n9wsFh8ei4dHLaMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb+d5e8K1EbF6xGnC/YgOlQgFo2ith0m/1i+V3Yq7ENkEbwXlevEzJQDQ6Je+eoOYpRFXyCQ1puu5CfoZ1SiY5LNCLzU8oWxMh7xrUdGIGz9bjDojl9YZkDDW9ikkC/d3R0YjY6ZRYCsjiiOzns3N/7JuimHVz4RKUuSKLT8KU0kwJvO9yUBozlBOLVCmhZ2VsBHVlKG9TsEewVtfeRNa1xXPrXj3XrlehaXycA4XcAUe3EAd7qABTWAwhCd4gVdHOs/Om/O+LM05q54z+CPn4wdIcI89</latexit><latexit sha1_base64="DUGvg+e8cMLH/TBaEPayhx/7Mvs=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5sTLqAjWVE8wHJEfY2e8mSvb1jdy4QjvwEGwtFbP1Fdv4bN8kVmvhg4PHeDDPzgkQKg6777RS2tnd294r7pYPDo+OT8ulZ28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuVv4nSnXRsTqCWcJ9yM6UiIUjKKVHqeD+qBccavuEmSTeDmpQI7moPzVH8YsjbhCJqkxPc9N0M+oRsEkn5f6qeEJZRM64j1LFY248bPlqXNyZZUhCWNtSyFZqr8nMhoZM4sC2xlRHJt1byH+5/VSDGt+JlSSIldstShMJcGYLP4mQ6E5QzmzhDIt7K2EjammDG06JRuCt/7yJmnfVD236j14lUYtj6MIF3AJ1+DBLTTgHprQAgYjeIZXeHOk8+K8Ox+r1oKTz5zDHzifPxDSjZk=</latexit>

v10
<latexit sha1_base64="Wi/J8wn9aXLhanHn7ZjUIM2l7p0=">AAAB7XicbZDNSgMxFIXv1L9arVZdugkWwVWZuLHLghuXFZy20A4lk2ba2EwyJJlCGfoOblwo4tb38BHc+TamPwttPRD4OOdecu+NUsGN9f1vr7C1vbO7V9wvHRyWj44rJ6ctozJNWUCVULoTEcMElyyw3ArWSTUjSSRYOxrfzvP2hGnDlXyw05SFCRlKHnNKrLNak36O/Vm/UvVr/kJoE/AKqo3yZ4YAoNmvfPUGimYJk5YKYkwX+6kNc6Itp4LNSr3MsJTQMRmyrkNJEmbCfDHtDF06Z4Bipd2TFi3c3x05SYyZJpGrTIgdmfVsbv6XdTMb18OcyzSzTNLlR3EmkFVovjoacM2oFVMHhGruZkV0RDSh1h2o5I6A11fehNZ1Dfs1fI+rjTosVYRzuIArwHADDbiDJgRA4RGe4AVePeU9e2/e+7K04K16zuCPvI8fcE6Qew==</latexit><latexit sha1_base64="/9KjugegjmZrflupq1IXKOA0u5c=">AAAB7XicbVBNSwMxEJ2tX7V+rXr0EiyCp7LxYo8FLx4r2A9ol5JNs21sNlmSbKEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZelApubBB8e6Wt7Z3dvfJ+5eDw6PjEPz1rG5VpylpUCaW7ETFMcMlallvBuqlmJIkE60STu4XfmTJtuJKPdpayMCEjyWNOiXVSezrIcTAf+NWgFiyBNgkuSBUKNAf+V3+oaJYwaakgxvRwkNowJ9pyKti80s8MSwmdkBHrOSpJwkyYL6+doyunDFGstCtp0VL9PZGTxJhZErnOhNixWfcW4n9eL7NxPcy5TDPLJF0tijOBrEKL19GQa0atmDlCqObuVkTHRBNqXUAVFwJef3mTtG9qOKjhB1xt1Is4ynABl3ANGG6hAffQhBZQeIJneIU3T3kv3rv3sWotecXMOfyB9/kDOLCO1w==</latexit>

v10
<latexit sha1_base64="Wi/J8wn9aXLhanHn7ZjUIM2l7p0=">AAAB7XicbZDNSgMxFIXv1L9arVZdugkWwVWZuLHLghuXFZy20A4lk2ba2EwyJJlCGfoOblwo4tb38BHc+TamPwttPRD4OOdecu+NUsGN9f1vr7C1vbO7V9wvHRyWj44rJ6ctozJNWUCVULoTEcMElyyw3ArWSTUjSSRYOxrfzvP2hGnDlXyw05SFCRlKHnNKrLNak36O/Vm/UvVr/kJoE/AKqo3yZ4YAoNmvfPUGimYJk5YKYkwX+6kNc6Itp4LNSr3MsJTQMRmyrkNJEmbCfDHtDF06Z4Bipd2TFi3c3x05SYyZJpGrTIgdmfVsbv6XdTMb18OcyzSzTNLlR3EmkFVovjoacM2oFVMHhGruZkV0RDSh1h2o5I6A11fehNZ1Dfs1fI+rjTosVYRzuIArwHADDbiDJgRA4RGe4AVePeU9e2/e+7K04K16zuCPvI8fcE6Qew==</latexit><latexit sha1_base64="/9KjugegjmZrflupq1IXKOA0u5c=">AAAB7XicbVBNSwMxEJ2tX7V+rXr0EiyCp7LxYo8FLx4r2A9ol5JNs21sNlmSbKEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZelApubBB8e6Wt7Z3dvfJ+5eDw6PjEPz1rG5VpylpUCaW7ETFMcMlallvBuqlmJIkE60STu4XfmTJtuJKPdpayMCEjyWNOiXVSezrIcTAf+NWgFiyBNgkuSBUKNAf+V3+oaJYwaakgxvRwkNowJ9pyKti80s8MSwmdkBHrOSpJwkyYL6+doyunDFGstCtp0VL9PZGTxJhZErnOhNixWfcW4n9eL7NxPcy5TDPLJF0tijOBrEKL19GQa0atmDlCqObuVkTHRBNqXUAVFwJef3mTtG9qOKjhB1xt1Is4ynABl3ANGG6hAffQhBZQeIJneIU3T3kv3rv3sWotecXMOfyB9/kDOLCO1w==</latexit>

v11
<latexit sha1_base64="5iu3cCMV5YkaTQGojP2pzv2w4hU=">AAAB7XicbZDNSgMxFIXv1L9arVZdugkWwVWZuLHLghuXFZy20A4lk2ba2EwyJJlCGfoOblwo4tb38BHc+TamPwttPRD4OOdecu+NUsGN9f1vr7C1vbO7V9wvHRyWj44rJ6ctozJNWUCVULoTEcMElyyw3ArWSTUjSSRYOxrfzvP2hGnDlXyw05SFCRlKHnNKrLNak36O8axfqfo1fyG0CXgF1Ub5M0MA0OxXvnoDRbOESUsFMaaL/dSGOdGWU8FmpV5mWEromAxZ16EkCTNhvph2hi6dM0Cx0u5Jixbu746cJMZMk8hVJsSOzHo2N//LupmN62HOZZpZJunyozgTyCo0Xx0NuGbUiqkDQjV3syI6IppQ6w5UckfA6ytvQuu6hv0avsfVRh2WKsI5XMAVYLiBBtxBEwKg8AhP8AKvnvKevTfvfVla8FY9Z/BH3scPcdOQfA==</latexit><latexit sha1_base64="SYiqdPZCm8kspO3V6BbyLBmY1Os=">AAAB7XicbVBNSwMxEJ2tX7V+rXr0EiyCp7LxYo8FLx4r2A9ol5JNs21sNlmSbKEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZelApubBB8e6Wt7Z3dvfJ+5eDw6PjEPz1rG5VpylpUCaW7ETFMcMlallvBuqlmJIkE60STu4XfmTJtuJKPdpayMCEjyWNOiXVSezrIMZ4P/GpQC5ZAmwQXpAoFmgP/qz9UNEuYtFQQY3o4SG2YE205FWxe6WeGpYROyIj1HJUkYSbMl9fO0ZVThihW2pW0aKn+nshJYswsiVxnQuzYrHsL8T+vl9m4HuZcppllkq4WxZlAVqHF62jINaNWzBwhVHN3K6Jjogm1LqCKCwGvv7xJ2jc1HNTwA6426kUcZbiAS7gGDLfQgHtoQgsoPMEzvMKbp7wX7937WLWWvGLmHP7A+/wBOjWO2A==</latexit>

v11
<latexit sha1_base64="5iu3cCMV5YkaTQGojP2pzv2w4hU=">AAAB7XicbZDNSgMxFIXv1L9arVZdugkWwVWZuLHLghuXFZy20A4lk2ba2EwyJJlCGfoOblwo4tb38BHc+TamPwttPRD4OOdecu+NUsGN9f1vr7C1vbO7V9wvHRyWj44rJ6ctozJNWUCVULoTEcMElyyw3ArWSTUjSSRYOxrfzvP2hGnDlXyw05SFCRlKHnNKrLNak36O8axfqfo1fyG0CXgF1Ub5M0MA0OxXvnoDRbOESUsFMaaL/dSGOdGWU8FmpV5mWEromAxZ16EkCTNhvph2hi6dM0Cx0u5Jixbu746cJMZMk8hVJsSOzHo2N//LupmN62HOZZpZJunyozgTyCo0Xx0NuGbUiqkDQjV3syI6IppQ6w5UckfA6ytvQuu6hv0avsfVRh2WKsI5XMAVYLiBBtxBEwKg8AhP8AKvnvKevTfvfVla8FY9Z/BH3scPcdOQfA==</latexit><latexit sha1_base64="SYiqdPZCm8kspO3V6BbyLBmY1Os=">AAAB7XicbVBNSwMxEJ2tX7V+rXr0EiyCp7LxYo8FLx4r2A9ol5JNs21sNlmSbKEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZelApubBB8e6Wt7Z3dvfJ+5eDw6PjEPz1rG5VpylpUCaW7ETFMcMlallvBuqlmJIkE60STu4XfmTJtuJKPdpayMCEjyWNOiXVSezrIMZ4P/GpQC5ZAmwQXpAoFmgP/qz9UNEuYtFQQY3o4SG2YE205FWxe6WeGpYROyIj1HJUkYSbMl9fO0ZVThihW2pW0aKn+nshJYswsiVxnQuzYrHsL8T+vl9m4HuZcppllkq4WxZlAVqHF62jINaNWzBwhVHN3K6Jjogm1LqCKCwGvv7xJ2jc1HNTwA6426kUcZbiAS7gGDLfQgHtoQgsoPMEzvMKbp7wX7937WLWWvGLmHP7A+/wBOjWO2A==</latexit>

v6
<latexit sha1_base64="tpFTne0PqabVmpouKL8wlbnfBT4=">AAAB6nicbZC7SgNBFIbPxluMRqOWNoNBsAq7FiZlwMYyorlAsoTZyWwyZHZ2mTkbCEsewcZCEVufxEew822cXApN/GHg4//PYc45QSKFQdf9dnJb2zu7e/n9wsFh8ei4dHLaMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb+d5e8K1EbF6xGnC/YgOlQgFo2ith0n/pl8quxV3IbIJ3grK9eJnSgCg0S999QYxSyOukElqTNdzE/QzqlEwyWeFXmp4QtmYDnnXoqIRN362GHVGLq0zIGGs7VNIFu7vjoxGxkyjwFZGFEdmPZub/2XdFMOanwmVpMgVW34UppJgTOZ7k4HQnKGcWqBMCzsrYSOqKUN7nYI9gre+8ia0riueW/HuvXK9Bkvl4Rwu4Ao8qEId7qABTWAwhCd4gVdHOs/Om/O+LM05q54z+CPn4wdD5I86</latexit><latexit sha1_base64="OjCJmx7CwhX6y+eKdxvLbK9DPkg=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe4sTMqAjWVE8wHJEfY2c8mSvb1jdy8QjvwEGwtFbP1Fdv4bN8kVmvhg4PHeDDPzgkRwbVz32ylsbe/s7hX3SweHR8cn5dOzto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmdwu/M0WleSyfzCxBP6IjyUPOqLHS43RwOyhX3Kq7BNkkXk4qkKM5KH/1hzFLI5SGCap1z3MT42dUGc4Ezkv9VGNC2YSOsGeppBFqP1ueOidXVhmSMFa2pCFL9fdERiOtZ1FgOyNqxnrdW4j/eb3UhHU/4zJJDUq2WhSmgpiYLP4mQ66QGTGzhDLF7a2EjamizNh0SjYEb/3lTdK+qXpu1XvwKo16HkcRLuASrsGDGjTgHprQAgYjeIZXeHOE8+K8Ox+r1oKTz5zDHzifPwxGjZY=</latexit>

v6
<latexit sha1_base64="tpFTne0PqabVmpouKL8wlbnfBT4=">AAAB6nicbZC7SgNBFIbPxluMRqOWNoNBsAq7FiZlwMYyorlAsoTZyWwyZHZ2mTkbCEsewcZCEVufxEew822cXApN/GHg4//PYc45QSKFQdf9dnJb2zu7e/n9wsFh8ei4dHLaMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb+d5e8K1EbF6xGnC/YgOlQgFo2ith0n/pl8quxV3IbIJ3grK9eJnSgCg0S999QYxSyOukElqTNdzE/QzqlEwyWeFXmp4QtmYDnnXoqIRN362GHVGLq0zIGGs7VNIFu7vjoxGxkyjwFZGFEdmPZub/2XdFMOanwmVpMgVW34UppJgTOZ7k4HQnKGcWqBMCzsrYSOqKUN7nYI9gre+8ia0riueW/HuvXK9Bkvl4Rwu4Ao8qEId7qABTWAwhCd4gVdHOs/Om/O+LM05q54z+CPn4wdD5I86</latexit><latexit sha1_base64="OjCJmx7CwhX6y+eKdxvLbK9DPkg=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe4sTMqAjWVE8wHJEfY2c8mSvb1jdy8QjvwEGwtFbP1Fdv4bN8kVmvhg4PHeDDPzgkRwbVz32ylsbe/s7hX3SweHR8cn5dOzto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmdwu/M0WleSyfzCxBP6IjyUPOqLHS43RwOyhX3Kq7BNkkXk4qkKM5KH/1hzFLI5SGCap1z3MT42dUGc4Ezkv9VGNC2YSOsGeppBFqP1ueOidXVhmSMFa2pCFL9fdERiOtZ1FgOyNqxnrdW4j/eb3UhHU/4zJJDUq2WhSmgpiYLP4mQ66QGTGzhDLF7a2EjamizNh0SjYEb/3lTdK+qXpu1XvwKo16HkcRLuASrsGDGjTgHprQAgYjeIZXeHOE8+K8Ox+r1oKTz5zDHzifPwxGjZY=</latexit>

v7
<latexit sha1_base64="NtljhmaeVJxbJCx9ATjrC3sBUnM=">AAAB6nicbZC7SgNBFIbPxluMxkQtbQaDYBV2bZIyYGMZ0VwgWcLsZDYZMju7zJwNhCWPYGOhiK1P4iPY+TZOLoUm/jDw8f/nMOecIJHCoOt+O7md3b39g/xh4ei4eFIqn561TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST20XemXJtRKwecZZwP6IjJULBKFrrYTqoDcoVt+ouRbbBW0OlUfxMCQA0B+Wv/jBmacQVMkmN6Xlugn5GNQom+bzQTw1PKJvQEe9ZVDTixs+Wo87JlXWGJIy1fQrJ0v3dkdHImFkU2MqI4thsZgvzv6yXYlj3M6GSFLliq4/CVBKMyWJvMhSaM5QzC5RpYWclbEw1ZWivU7BH8DZX3ob2TdVzq969V2nUYaU8XMAlXIMHNWjAHTShBQxG8AQv8OpI59l5c95XpTln3XMOf+R8/ABFaI87</latexit><latexit sha1_base64="SA+v06N7jcv5NLIkrdqzMcsOBL0=">AAAB6nicbVA9TwJBEJ3DL8QPUEubjcTEitzZQEliY4lRPhK4kL1lDjbs7V1290jIhZ9gY6Extv4iO/+NC1yh4EsmeXlvJjPzgkRwbVz32yns7O7tHxQPS0fHJ6flytl5R8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu6XfnaHSPJZPZp6gH9Gx5CFn1FjpcTasDytVt+auQLaJl5Mq5GgNK1+DUczSCKVhgmrd99zE+BlVhjOBi9Ig1ZhQNqVj7FsqaYTaz1anLsi1VUYkjJUtachK/T2R0UjreRTYzoiaid70luJ/Xj81YcPPuExSg5KtF4WpICYmy7/JiCtkRswtoUxxeythE6ooMzadkg3B23x5m3Rua55b8x68arORx1GES7iCG/CgDk24hxa0gcEYnuEV3hzhvDjvzse6teDkMxfwB87nDw3KjZc=</latexit>

v7
<latexit sha1_base64="NtljhmaeVJxbJCx9ATjrC3sBUnM=">AAAB6nicbZC7SgNBFIbPxluMxkQtbQaDYBV2bZIyYGMZ0VwgWcLsZDYZMju7zJwNhCWPYGOhiK1P4iPY+TZOLoUm/jDw8f/nMOecIJHCoOt+O7md3b39g/xh4ei4eFIqn561TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST20XemXJtRKwecZZwP6IjJULBKFrrYTqoDcoVt+ouRbbBW0OlUfxMCQA0B+Wv/jBmacQVMkmN6Xlugn5GNQom+bzQTw1PKJvQEe9ZVDTixs+Wo87JlXWGJIy1fQrJ0v3dkdHImFkU2MqI4thsZgvzv6yXYlj3M6GSFLliq4/CVBKMyWJvMhSaM5QzC5RpYWclbEw1ZWivU7BH8DZX3ob2TdVzq969V2nUYaU8XMAlXIMHNWjAHTShBQxG8AQv8OpI59l5c95XpTln3XMOf+R8/ABFaI87</latexit><latexit sha1_base64="SA+v06N7jcv5NLIkrdqzMcsOBL0=">AAAB6nicbVA9TwJBEJ3DL8QPUEubjcTEitzZQEliY4lRPhK4kL1lDjbs7V1290jIhZ9gY6Extv4iO/+NC1yh4EsmeXlvJjPzgkRwbVz32yns7O7tHxQPS0fHJ6flytl5R8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu6XfnaHSPJZPZp6gH9Gx5CFn1FjpcTasDytVt+auQLaJl5Mq5GgNK1+DUczSCKVhgmrd99zE+BlVhjOBi9Ig1ZhQNqVj7FsqaYTaz1anLsi1VUYkjJUtachK/T2R0UjreRTYzoiaid70luJ/Xj81YcPPuExSg5KtF4WpICYmy7/JiCtkRswtoUxxeythE6ooMzadkg3B23x5m3Rua55b8x68arORx1GES7iCG/CgDk24hxa0gcEYnuEV3hzhvDjvzse6teDkMxfwB87nDw3KjZc=</latexit>

v8
<latexit sha1_base64="CsWUf/8behqdi+t01r1fktaMv8k=">AAAB6nicbZC7SgNBFIbPxluMRqOWNoNBsAq7Nm4ZsLGMaC6QLGF2MpsMmZ1dZs4GwpJHsLFQxNYn8RHsfBsnl0ITfxj4+P9zmHNOmEph0HW/ncLW9s7uXnG/dHBYPjqunJy2TJJpxpsskYnuhNRwKRRvokDJO6nmNA4lb4fj23nennBtRKIecZryIKZDJSLBKFrrYdL3+5WqW3MXIpvgraBaL39mBAAa/cpXb5CwLOYKmaTGdD03xSCnGgWTfFbqZYanlI3pkHctKhpzE+SLUWfk0joDEiXaPoVk4f7uyGlszDQObWVMcWTWs7n5X9bNMPKDXKg0Q67Y8qMokwQTMt+bDITmDOXUAmVa2FkJG1FNGdrrlOwRvPWVN6F1XfPcmnfvVes+LFWEc7iAK/DgBupwBw1oAoMhPMELvDrSeXbenPdlacFZ9ZzBHzkfP0bsjzw=</latexit><latexit sha1_base64="ugAcyjU9xNiHfkmYXPHal24RPo8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m8mGPBi8eK9gPaUDbbSbt0swm7m0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZemAqujet+O6Wt7Z3dvfJ+5eDw6PikenrW1kmmGLZYIhLVDalGwSW2DDcCu6lCGocCO+HkbuF3pqg0T+STmaUYxHQkecQZNVZ6nA78QbXm1t0lyCbxClKDAs1B9as/TFgWozRMUK17npuaIKfKcCZwXulnGlPKJnSEPUsljVEH+fLUObmyypBEibIlDVmqvydyGms9i0PbGVMz1uveQvzP62Um8oOcyzQzKNlqUZQJYhKy+JsMuUJmxMwSyhS3txI2pooyY9Op2BC89Zc3Sfum7rl178GrNfwijjJcwCVcgwe30IB7aEILGIzgGV7hzRHOi/PufKxaS04xcw5/4Hz+AA9OjZg=</latexit>

v8
<latexit sha1_base64="CsWUf/8behqdi+t01r1fktaMv8k=">AAAB6nicbZC7SgNBFIbPxluMRqOWNoNBsAq7Nm4ZsLGMaC6QLGF2MpsMmZ1dZs4GwpJHsLFQxNYn8RHsfBsnl0ITfxj4+P9zmHNOmEph0HW/ncLW9s7uXnG/dHBYPjqunJy2TJJpxpsskYnuhNRwKRRvokDJO6nmNA4lb4fj23nennBtRKIecZryIKZDJSLBKFrrYdL3+5WqW3MXIpvgraBaL39mBAAa/cpXb5CwLOYKmaTGdD03xSCnGgWTfFbqZYanlI3pkHctKhpzE+SLUWfk0joDEiXaPoVk4f7uyGlszDQObWVMcWTWs7n5X9bNMPKDXKg0Q67Y8qMokwQTMt+bDITmDOXUAmVa2FkJG1FNGdrrlOwRvPWVN6F1XfPcmnfvVes+LFWEc7iAK/DgBupwBw1oAoMhPMELvDrSeXbenPdlacFZ9ZzBHzkfP0bsjzw=</latexit><latexit sha1_base64="ugAcyjU9xNiHfkmYXPHal24RPo8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m8mGPBi8eK9gPaUDbbSbt0swm7m0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZemAqujet+O6Wt7Z3dvfJ+5eDw6PikenrW1kmmGLZYIhLVDalGwSW2DDcCu6lCGocCO+HkbuF3pqg0T+STmaUYxHQkecQZNVZ6nA78QbXm1t0lyCbxClKDAs1B9as/TFgWozRMUK17npuaIKfKcCZwXulnGlPKJnSEPUsljVEH+fLUObmyypBEibIlDVmqvydyGms9i0PbGVMz1uveQvzP62Um8oOcyzQzKNlqUZQJYhKy+JsMuUJmxMwSyhS3txI2pooyY9Op2BC89Zc3Sfum7rl178GrNfwijjJcwCVcgwe30IB7aEILGIzgGV7hzRHOi/PufKxaS04xcw5/4Hz+AA9OjZg=</latexit>

v3
<latexit sha1_base64="H39egdtsDtAbtYgYbHenH/a7QyA=">AAAB6nicbZC7SgNBFIbPxluMRqOWNoNBsAq7WiRlwMYyorlAsoTZyWwyZHZ2mTkbCEsewcZCEVufxEew822cXApN/GHg4//PYc45QSKFQdf9dnJb2zu7e/n9wsFh8ei4dHLaMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb+d5e8K1EbF6xGnC/YgOlQgFo2ith0n/pl8quxV3IbIJ3grK9eJnSgCg0S999QYxSyOukElqTNdzE/QzqlEwyWeFXmp4QtmYDnnXoqIRN362GHVGLq0zIGGs7VNIFu7vjoxGxkyjwFZGFEdmPZub/2XdFMOanwmVpMgVW34UppJgTOZ7k4HQnKGcWqBMCzsrYSOqKUN7nYI9gre+8ia0riueW/HuvXK9Bkvl4Rwu4Ao8qEId7qABTWAwhCd4gVdHOs/Om/O+LM05q54z+CPn4wc/WI83</latexit><latexit sha1_base64="WDas+gy7kNrLVCuwut4cvEHQAuE=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe60SMqAjWVE8wHJEfY2c8mSvb1jdy8QjvwEGwtFbP1Fdv4bN8kVmvhg4PHeDDPzgkRwbVz32ylsbe/s7hX3SweHR8cn5dOzto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmdwu/M0WleSyfzCxBP6IjyUPOqLHS43RwOyhX3Kq7BNkkXk4qkKM5KH/1hzFLI5SGCap1z3MT42dUGc4Ezkv9VGNC2YSOsGeppBFqP1ueOidXVhmSMFa2pCFL9fdERiOtZ1FgOyNqxnrdW4j/eb3UhHU/4zJJDUq2WhSmgpiYLP4mQ66QGTGzhDLF7a2EjamizNh0SjYEb/3lTdK+qXpu1XvwKo16HkcRLuASrsGDGjTgHprQAgYjeIZXeHOE8+K8Ox+r1oKTz5zDHzifPwe6jZM=</latexit>

v3
<latexit sha1_base64="H39egdtsDtAbtYgYbHenH/a7QyA=">AAAB6nicbZC7SgNBFIbPxluMRqOWNoNBsAq7WiRlwMYyorlAsoTZyWwyZHZ2mTkbCEsewcZCEVufxEew822cXApN/GHg4//PYc45QSKFQdf9dnJb2zu7e/n9wsFh8ei4dHLaMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb+d5e8K1EbF6xGnC/YgOlQgFo2ith0n/pl8quxV3IbIJ3grK9eJnSgCg0S999QYxSyOukElqTNdzE/QzqlEwyWeFXmp4QtmYDnnXoqIRN362GHVGLq0zIGGs7VNIFu7vjoxGxkyjwFZGFEdmPZub/2XdFMOanwmVpMgVW34UppJgTOZ7k4HQnKGcWqBMCzsrYSOqKUN7nYI9gre+8ia0riueW/HuvXK9Bkvl4Rwu4Ao8qEId7qABTWAwhCd4gVdHOs/Om/O+LM05q54z+CPn4wc/WI83</latexit><latexit sha1_base64="WDas+gy7kNrLVCuwut4cvEHQAuE=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe60SMqAjWVE8wHJEfY2c8mSvb1jdy8QjvwEGwtFbP1Fdv4bN8kVmvhg4PHeDDPzgkRwbVz32ylsbe/s7hX3SweHR8cn5dOzto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmdwu/M0WleSyfzCxBP6IjyUPOqLHS43RwOyhX3Kq7BNkkXk4qkKM5KH/1hzFLI5SGCap1z3MT42dUGc4Ezkv9VGNC2YSOsGeppBFqP1ueOidXVhmSMFa2pCFL9fdERiOtZ1FgOyNqxnrdW4j/eb3UhHU/4zJJDUq2WhSmgpiYLP4mQ66QGTGzhDLF7a2EjamizNh0SjYEb/3lTdK+qXpu1XvwKo16HkcRLuASrsGDGjTgHprQAgYjeIZXeHOE8+K8Ox+r1oKTz5zDHzifPwe6jZM=</latexit>

v4
<latexit sha1_base64="KDZRco/fbJ176mvm6bkUdmg90vM=">AAAB6nicbZDLSgMxFIbP1FutVqsu3QSL4KrMiNAuC25cVrQXaIeSSTNtaCYzJGcKZegjuHGhiFufxEdw59uYXhba+kPg4//PIeecIJHCoOt+O7mt7Z3dvfx+4eCweHRcOjltmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7Gt/O8PeHaiFg94jThfkSHSoSCUbTWw6R/0y+V3Yq7ENkEbwXlevEzJQDQ6Je+eoOYpRFXyCQ1puu5CfoZ1SiY5LNCLzU8oWxMh7xrUdGIGz9bjDojl9YZkDDW9ikkC/d3R0YjY6ZRYCsjiiOzns3N/7JuimHNz4RKUuSKLT8KU0kwJvO9yUBozlBOLVCmhZ2VsBHVlKG9TsEewVtfeRNa1xXPrXj3Xrleg6XycA4XcAUeVKEOd9CAJjAYwhO8wKsjnWfnzXlfluacVc8Z/JHz8QNA3I84</latexit><latexit sha1_base64="XG/h2NNP2C/79clBmL6Uf6HzNuc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaI8FLx4r2g9oQ9lsJ+3SzSbsbgol9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7ASTu4XfmaLSPJZPZpagH9GR5CFn1FjpcTq4HZQrbtVdgmwSLycVyNEclL/6w5ilEUrDBNW657mJ8TOqDGcC56V+qjGhbEJH2LNU0gi1ny1PnZMrqwxJGCtb0pCl+nsio5HWsyiwnRE1Y73uLcT/vF5qwrqfcZmkBiVbLQpTQUxMFn+TIVfIjJhZQpni9lbCxlRRZmw6JRuCt/7yJmnfVD236j14lUY9j6MIF3AJ1+BBDRpwD01oAYMRPMMrvDnCeXHenY9Va8HJZ87hD5zPHwk+jZQ=</latexit>

v4
<latexit sha1_base64="KDZRco/fbJ176mvm6bkUdmg90vM=">AAAB6nicbZDLSgMxFIbP1FutVqsu3QSL4KrMiNAuC25cVrQXaIeSSTNtaCYzJGcKZegjuHGhiFufxEdw59uYXhba+kPg4//PIeecIJHCoOt+O7mt7Z3dvfx+4eCweHRcOjltmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7Gt/O8PeHaiFg94jThfkSHSoSCUbTWw6R/0y+V3Yq7ENkEbwXlevEzJQDQ6Je+eoOYpRFXyCQ1puu5CfoZ1SiY5LNCLzU8oWxMh7xrUdGIGz9bjDojl9YZkDDW9ikkC/d3R0YjY6ZRYCsjiiOzns3N/7JuimHNz4RKUuSKLT8KU0kwJvO9yUBozlBOLVCmhZ2VsBHVlKG9TsEewVtfeRNa1xXPrXj3Xrleg6XycA4XcAUeVKEOd9CAJjAYwhO8wKsjnWfnzXlfluacVc8Z/JHz8QNA3I84</latexit><latexit sha1_base64="XG/h2NNP2C/79clBmL6Uf6HzNuc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaI8FLx4r2g9oQ9lsJ+3SzSbsbgol9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7ASTu4XfmaLSPJZPZpagH9GR5CFn1FjpcTq4HZQrbtVdgmwSLycVyNEclL/6w5ilEUrDBNW657mJ8TOqDGcC56V+qjGhbEJH2LNU0gi1ny1PnZMrqwxJGCtb0pCl+nsio5HWsyiwnRE1Y73uLcT/vF5qwrqfcZmkBiVbLQpTQUxMFn+TIVfIjJhZQpni9lbCxlRRZmw6JRuCt/7yJmnfVD236j14lUY9j6MIF3AJ1+BBDRpwD01oAYMRPMMrvDnCeXHenY9Va8HJZ87hD5zPHwk+jZQ=</latexit>

v5
<latexit sha1_base64="GkTQfVzn/tmVpTIiv3mQ2IOvNFM=">AAAB6nicbZDLSgMxFIbP1FutVqsu3QSL4KrMCNIuC25cVrQXaIeSSTNtaCYzJGcKZegjuHGhiFufxEdw59uYXhba+kPg4//PIeecIJHCoOt+O7mt7Z3dvfx+4eCweHRcOjltmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7Gt/O8PeHaiFg94jThfkSHSoSCUbTWw6R/0y+V3Yq7ENkEbwXlevEzJQDQ6Je+eoOYpRFXyCQ1puu5CfoZ1SiY5LNCLzU8oWxMh7xrUdGIGz9bjDojl9YZkDDW9ikkC/d3R0YjY6ZRYCsjiiOzns3N/7JuimHNz4RKUuSKLT8KU0kwJvO9yUBozlBOLVCmhZ2VsBHVlKG9TsEewVtfeRNa1xXPrXj3Xrleg6XycA4XcAUeVKEOd9CAJjAYwhO8wKsjnWfnzXlfluacVc8Z/JHz8QNCYI85</latexit><latexit sha1_base64="aspUWST81Ti8OHdJHzoLQdhyzSw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0kEaY8FLx4r2g9oQ9lsJ+3SzSbsbgol9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7ASTu4XfmaLSPJZPZpagH9GR5CFn1FjpcTq4HZQrbtVdgmwSLycVyNEclL/6w5ilEUrDBNW657mJ8TOqDGcC56V+qjGhbEJH2LNU0gi1ny1PnZMrqwxJGCtb0pCl+nsio5HWsyiwnRE1Y73uLcT/vF5qwrqfcZmkBiVbLQpTQUxMFn+TIVfIjJhZQpni9lbCxlRRZmw6JRuCt/7yJmnfVD236j14lUY9j6MIF3AJ1+BBDRpwD01oAYMRPMMrvDnCeXHenY9Va8HJZ87hD5zPHwrCjZU=</latexit>

v5
<latexit sha1_base64="GkTQfVzn/tmVpTIiv3mQ2IOvNFM=">AAAB6nicbZDLSgMxFIbP1FutVqsu3QSL4KrMCNIuC25cVrQXaIeSSTNtaCYzJGcKZegjuHGhiFufxEdw59uYXhba+kPg4//PIeecIJHCoOt+O7mt7Z3dvfx+4eCweHRcOjltmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7Gt/O8PeHaiFg94jThfkSHSoSCUbTWw6R/0y+V3Yq7ENkEbwXlevEzJQDQ6Je+eoOYpRFXyCQ1puu5CfoZ1SiY5LNCLzU8oWxMh7xrUdGIGz9bjDojl9YZkDDW9ikkC/d3R0YjY6ZRYCsjiiOzns3N/7JuimHNz4RKUuSKLT8KU0kwJvO9yUBozlBOLVCmhZ2VsBHVlKG9TsEewVtfeRNa1xXPrXj3Xrleg6XycA4XcAUeVKEOd9CAJjAYwhO8wKsjnWfnzXlfluacVc8Z/JHz8QNCYI85</latexit><latexit sha1_base64="aspUWST81Ti8OHdJHzoLQdhyzSw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0kEaY8FLx4r2g9oQ9lsJ+3SzSbsbgol9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7ASTu4XfmaLSPJZPZpagH9GR5CFn1FjpcTq4HZQrbtVdgmwSLycVyNEclL/6w5ilEUrDBNW657mJ8TOqDGcC56V+qjGhbEJH2LNU0gi1ny1PnZMrqwxJGCtb0pCl+nsio5HWsyiwnRE1Y73uLcT/vF5qwrqfcZmkBiVbLQpTQUxMFn+TIVfIjJhZQpni9lbCxlRRZmw6JRuCt/7yJmnfVD236j14lUY9j6MIF3AJ1+BBDRpwD01oAYMRPMMrvDnCeXHenY9Va8HJZ87hD5zPHwrCjZU=</latexit>

v∗<latexit sha1_base64="xs6toy4gUcbx4xlVGjELO64pUwM=">AAAB6nicbZC7SgNBFIbPxluMRqOWNoNBEIuwa5OUARvLiOYCyRJmJ2eTIbOzy8xsICx5BBsLRWx9Eh/Bzrdxcik08YeBj/8/hznnBIng2rjut5Pb2t7Z3cvvFw4Oi0fHpZPTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7Gt/O8PUGleSwfzTRBP6JDyUPOqLHWw6R/3S+V3Yq7ENkEbwXlevEzJQDQ6Je+eoOYpRFKwwTVuuu5ifEzqgxnAmeFXqoxoWxMh9i1KGmE2s8Wo87IpXUGJIyVfdKQhfu7I6OR1tMosJURNSO9ns3N/7JuasKan3GZpAYlW34UpoKYmMz3JgOukBkxtUCZ4nZWwkZUUWbsdQr2CN76ypvQuql4bsW798r1GiyVh3O4gCvwoAp1uIMGNIHBEJ7gBV4d4Tw7b877sjTnrHrO4I+cjx8xtI8u</latexit><latexit sha1_base64="EPo8r3MPx40NqjTvIouh5Hul7bs=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoMgFuHOJikDNpYRzQckR9jb7CVL9vaO3blAOPITbCwUsfUX2flv3CRXaOKDgcd7M8zMCxIpDLrut1PY2t7Z3Svulw4Oj45PyqdnbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5G7hd6ZcGxGrJ5wl3I/oSIlQMIpWepwObgblilt1lyCbxMtJBXI0B+Wv/jBmacQVMkmN6Xlugn5GNQom+bzUTw1PKJvQEe9ZqmjEjZ8tT52TK6sMSRhrWwrJUv09kdHImFkU2M6I4tisewvxP6+XYlj3M6GSFLliq0VhKgnGZPE3GQrNGcqZJZRpYW8lbEw1ZWjTKdkQvPWXN0n7tuq5Ve/BqzTqeRxFuIBLuAYPatCAe2hCCxiM4Ble4c2Rzovz7nysWgtOPnMOf+B8/gD6B42K</latexit>

v∗<latexit sha1_base64="xs6toy4gUcbx4xlVGjELO64pUwM=">AAAB6nicbZC7SgNBFIbPxluMRqOWNoNBEIuwa5OUARvLiOYCyRJmJ2eTIbOzy8xsICx5BBsLRWx9Eh/Bzrdxcik08YeBj/8/hznnBIng2rjut5Pb2t7Z3cvvFw4Oi0fHpZPTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7Gt/O8PUGleSwfzTRBP6JDyUPOqLHWw6R/3S+V3Yq7ENkEbwXlevEzJQDQ6Je+eoOYpRFKwwTVuuu5ifEzqgxnAmeFXqoxoWxMh9i1KGmE2s8Wo87IpXUGJIyVfdKQhfu7I6OR1tMosJURNSO9ns3N/7JuasKan3GZpAYlW34UpoKYmMz3JgOukBkxtUCZ4nZWwkZUUWbsdQr2CN76ypvQuql4bsW798r1GiyVh3O4gCvwoAp1uIMGNIHBEJ7gBV4d4Tw7b877sjTnrHrO4I+cjx8xtI8u</latexit><latexit sha1_base64="EPo8r3MPx40NqjTvIouh5Hul7bs=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoMgFuHOJikDNpYRzQckR9jb7CVL9vaO3blAOPITbCwUsfUX2flv3CRXaOKDgcd7M8zMCxIpDLrut1PY2t7Z3Svulw4Oj45PyqdnbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5G7hd6ZcGxGrJ5wl3I/oSIlQMIpWepwObgblilt1lyCbxMtJBXI0B+Wv/jBmacQVMkmN6Xlugn5GNQom+bzUTw1PKJvQEe9ZqmjEjZ8tT52TK6sMSRhrWwrJUv09kdHImFkU2M6I4tisewvxP6+XYlj3M6GSFLliq0VhKgnGZPE3GQrNGcqZJZRpYW8lbEw1ZWjTKdkQvPWXN0n7tuq5Ve/BqzTqeRxFuIBLuAYPatCAe2hCCxiM4Ble4c2Rzovz7nysWgtOPnMOf+B8/gD6B42K</latexit>X(G1)
<latexit sha1_base64="hNgZsRyAH/GVboIIx2MPRpXdiPw=">AAAB7XicbZDLSgMxFIbPeK31VnUjuAkWoW7KxI1dFlzosoK9QDuUTJppYzPJkGSEOvQd3LhQxK3v407wYUwvC239IfDx/+eQc06YCG6s7395K6tr6xubua389s7u3n7h4LBhVKopq1MllG6FxDDBJatbbgVrJZqROBSsGQ6vJnnzgWnDlbyzo4QFMelLHnFKrLMardJ1F593C0W/7E+FlgHPoVg9fvwGp1q38NnpKZrGTFoqiDFt7Cc2yIi2nAo2zndSwxJCh6TP2g4liZkJsum0Y3TmnB6KlHZPWjR1f3dkJDZmFIeuMiZ2YBaziflf1k5tVAkyLpPUMklnH0WpQFahyeqoxzWjVowcEKq5mxXRAdGEWnegvDsCXlx5GRoXZeyX8S0uViswUw5O4BRKgOESqnADNagDhXt4ghd49ZT37L1577PSFW/ecwR/5H38AHQ+j9c=</latexit><latexit sha1_base64="QyUqK9O5cA2n+h75AJRoTlEjo3g=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXsrGiz0WPOixgv2AdinZNNvGZpMlyQpl6X/w4kERr/4fb/4b03YP2vpg4PHeDDPzwkRwY33/2ytsbG5t7xR3S3v7B4dH5eOTtlGppqxFlVC6GxLDBJesZbkVrJtoRuJQsE44uZn7nSemDVfywU4TFsRkJHnEKbFOanertwN8OShX/Jq/AFonOCcVyNEclL/6Q0XTmElLBTGmh/3EBhnRllPBZqV+alhC6ISMWM9RSWJmgmxx7QxdOGWIIqVdSYsW6u+JjMTGTOPQdcbEjs2qNxf/83qpjepBxmWSWibpclGUCmQVmr+OhlwzasXUEUI1d7ciOiaaUOsCKrkQ8OrL66R9VcN+Dd/jSqOex1GEMziHKmC4hgbcQRNaQOERnuEV3jzlvXjv3seyteDlM6fwB97nDy84jik=</latexit>

X(G1)
<latexit sha1_base64="hNgZsRyAH/GVboIIx2MPRpXdiPw=">AAAB7XicbZDLSgMxFIbPeK31VnUjuAkWoW7KxI1dFlzosoK9QDuUTJppYzPJkGSEOvQd3LhQxK3v407wYUwvC239IfDx/+eQc06YCG6s7395K6tr6xubua389s7u3n7h4LBhVKopq1MllG6FxDDBJatbbgVrJZqROBSsGQ6vJnnzgWnDlbyzo4QFMelLHnFKrLMardJ1F593C0W/7E+FlgHPoVg9fvwGp1q38NnpKZrGTFoqiDFt7Cc2yIi2nAo2zndSwxJCh6TP2g4liZkJsum0Y3TmnB6KlHZPWjR1f3dkJDZmFIeuMiZ2YBaziflf1k5tVAkyLpPUMklnH0WpQFahyeqoxzWjVowcEKq5mxXRAdGEWnegvDsCXlx5GRoXZeyX8S0uViswUw5O4BRKgOESqnADNagDhXt4ghd49ZT37L1577PSFW/ecwR/5H38AHQ+j9c=</latexit><latexit sha1_base64="QyUqK9O5cA2n+h75AJRoTlEjo3g=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXsrGiz0WPOixgv2AdinZNNvGZpMlyQpl6X/w4kERr/4fb/4b03YP2vpg4PHeDDPzwkRwY33/2ytsbG5t7xR3S3v7B4dH5eOTtlGppqxFlVC6GxLDBJesZbkVrJtoRuJQsE44uZn7nSemDVfywU4TFsRkJHnEKbFOanertwN8OShX/Jq/AFonOCcVyNEclL/6Q0XTmElLBTGmh/3EBhnRllPBZqV+alhC6ISMWM9RSWJmgmxx7QxdOGWIIqVdSYsW6u+JjMTGTOPQdcbEjs2qNxf/83qpjepBxmWSWibpclGUCmQVmr+OhlwzasXUEUI1d7ciOiaaUOsCKrkQ8OrL66R9VcN+Dd/jSqOex1GEMziHKmC4hgbcQRNaQOERnuEV3jzlvXjv3seyteDlM6fwB97nDy84jik=</latexit>

v∗<latexit sha1_base64="rzoHVSk0dLpI5Sw2mmLXxPzDgik=">AAACCHicdVDLSgMxFL1TX7Varbp0EyyCiJQZn10W3LisaFthOpRMmmlDM5khyRTK0B8Q3OpvuBO3/Qv/wk8wnSrU14Ekh3tOcnOPH3OmtG2/WbmFxaXllfxqYW29uLFZ2tpuqiiRhDZIxCN552NFORO0oZnm9C6WFIc+py1/cDnVW0MqFYvErR7F1AtxT7CAEaxN6WbYOeyUynbFOTs9sc/Rb+JU7AzlWnGSIACod0rv7W5EkpAKTThWynXsWHsplpoRTseFdqJojMkA96hrqMAhVV6afXXczg5X9nwvzXocze1jtG/8XRRE0iyhUWaefy/FoVKj0DfOEOu++qlNi39pbqKDqpcyESeaCjJrFCQc6QhNU0FdJinRfGQIJpKZSRDpY4mJNtkVTERfOaD/SfO44pg5rp1yrQoz5GEX9uAAHLiAGlxBHRpAoAcP8AhP1r31bL1YrzNrzvq8swPfYE0+ANK/mME=</latexit><latexit sha1_base64="ehwODyJtYg7Wr7zAhhBTtrJaLCE=">AAACCHicdVDLSgMxFL1TX7W+qi7dBIsgImXGZ5cFNy4r2gdMh5JJM21oJjMkmUIZ+gOCW/0Nd+LWv/Av/ATTaYX6OpDkcM9Jbu7xY86Utu13K7ewuLS8kl8trK1vbG4Vt3caKkokoXUS8Ui2fKwoZ4LWNdOctmJJcehz2vQHVxO9OaRSsUjc6VFMvRD3BAsYwdqUboedo06xZJed87NT+wL9Jk7ZzlCCGWqd4ke7G5EkpEITjpVyHTvWXoqlZoTTcaGdKBpjMsA96hoqcEiVl2ZfHbezw5U930uzHsdz+xgdGH8XBZE0S2iUmeffS3Go1Cj0jTPEuq9+apPiX5qb6KDipUzEiaaCTBsFCUc6QpNUUJdJSjQfGYKJZGYSRPpYYqJNdgUT0VcO6H/SOCk7Zo4bp1StzMLKwx7swyE4cAlVuIYa1IFADx7gEZ6se+vZerFep9acNbuzC99gvX0CaemXHQ==</latexit>

v∗<latexit sha1_base64="rzoHVSk0dLpI5Sw2mmLXxPzDgik=">AAACCHicdVDLSgMxFL1TX7Varbp0EyyCiJQZn10W3LisaFthOpRMmmlDM5khyRTK0B8Q3OpvuBO3/Qv/wk8wnSrU14Ekh3tOcnOPH3OmtG2/WbmFxaXllfxqYW29uLFZ2tpuqiiRhDZIxCN552NFORO0oZnm9C6WFIc+py1/cDnVW0MqFYvErR7F1AtxT7CAEaxN6WbYOeyUynbFOTs9sc/Rb+JU7AzlWnGSIACod0rv7W5EkpAKTThWynXsWHsplpoRTseFdqJojMkA96hrqMAhVV6afXXczg5X9nwvzXocze1jtG/8XRRE0iyhUWaefy/FoVKj0DfOEOu++qlNi39pbqKDqpcyESeaCjJrFCQc6QhNU0FdJinRfGQIJpKZSRDpY4mJNtkVTERfOaD/SfO44pg5rp1yrQoz5GEX9uAAHLiAGlxBHRpAoAcP8AhP1r31bL1YrzNrzvq8swPfYE0+ANK/mME=</latexit><latexit sha1_base64="ehwODyJtYg7Wr7zAhhBTtrJaLCE=">AAACCHicdVDLSgMxFL1TX7W+qi7dBIsgImXGZ5cFNy4r2gdMh5JJM21oJjMkmUIZ+gOCW/0Nd+LWv/Av/ATTaYX6OpDkcM9Jbu7xY86Utu13K7ewuLS8kl8trK1vbG4Vt3caKkokoXUS8Ui2fKwoZ4LWNdOctmJJcehz2vQHVxO9OaRSsUjc6VFMvRD3BAsYwdqUboedo06xZJed87NT+wL9Jk7ZzlCCGWqd4ke7G5EkpEITjpVyHTvWXoqlZoTTcaGdKBpjMsA96hoqcEiVl2ZfHbezw5U930uzHsdz+xgdGH8XBZE0S2iUmeffS3Go1Cj0jTPEuq9+apPiX5qb6KDipUzEiaaCTBsFCUc6QpNUUJdJSjQfGYKJZGYSRPpYYqJNdgUT0VcO6H/SOCk7Zo4bp1StzMLKwx7swyE4cAlVuIYa1IFADx7gEZ6se+vZerFep9acNbuzC99gvX0CaemXHQ==</latexit>

X(G6)
<latexit sha1_base64="Rxo1enBwPpHXVbRdmJbcnns47Q0=">AAAB7XicbZDLSgMxFIbP1Futt6obwU2wCHVTZlxolwUXuqxgL9AOJZNm2thMMiQZoQ59BzcuFHHr+7gTfBgzbRfa+kPg4//PIeecIOZMG9f9cnIrq2vrG/nNwtb2zu5ecf+gqWWiCG0QyaVqB1hTzgRtGGY4bceK4ijgtBWMrrK89UCVZlLcmXFM/QgPBAsZwcZazXb5undx1iuW3Io7FVoGbw6l2tHjN1jVe8XPbl+SJKLCEI617nhubPwUK8MIp5NCN9E0xmSEB7RjUeCIaj+dTjtBp9bpo1Aq+4RBU/d3R4ojrcdRYCsjbIZ6McvM/7JOYsKqnzIRJ4YKMvsoTDgyEmWroz5TlBg+toCJYnZWRIZYYWLsgQr2CN7iysvQPK94bsW79Uq1KsyUh2M4gTJ4cAk1uIE6NIDAPTzBC7w60nl23pz3WWnOmfccwh85Hz9714/c</latexit><latexit sha1_base64="VEDKlyi0jCYheTkNhIARmZu94kk=">AAAB7XicbVBNTwIxEJ3iF+IX6tFLIzHBC9n1oBxJPOgRE0ES2JBu6UKl227argnZ8B+8eNAYr/4fb/4bC+xBwZdM8vLeTGbmhYngxnreNyqsrW9sbhW3Szu7e/sH5cOjtlGppqxFlVC6ExLDBJesZbkVrJNoRuJQsIdwfD3zH56YNlzJeztJWBCToeQRp8Q6qd2p3vQvz/vlilfz5sCrxM9JBXI0++Wv3kDRNGbSUkGM6fpeYoOMaMupYNNSLzUsIXRMhqzrqCQxM0E2v3aKz5wywJHSrqTFc/X3REZiYyZx6DpjYkdm2ZuJ/3nd1Eb1IOMySS2TdLEoSgW2Cs9exwOuGbVi4gihmrtbMR0RTah1AZVcCP7yy6ukfVHzvZp/51ca9TyOIpzAKVTBhytowC00oQUUHuEZXuENKfSC3tHHorWA8plj+AP0+QM20Y4u</latexit>

X(G6)
<latexit sha1_base64="Rxo1enBwPpHXVbRdmJbcnns47Q0=">AAAB7XicbZDLSgMxFIbP1Futt6obwU2wCHVTZlxolwUXuqxgL9AOJZNm2thMMiQZoQ59BzcuFHHr+7gTfBgzbRfa+kPg4//PIeecIOZMG9f9cnIrq2vrG/nNwtb2zu5ecf+gqWWiCG0QyaVqB1hTzgRtGGY4bceK4ijgtBWMrrK89UCVZlLcmXFM/QgPBAsZwcZazXb5undx1iuW3Io7FVoGbw6l2tHjN1jVe8XPbl+SJKLCEI617nhubPwUK8MIp5NCN9E0xmSEB7RjUeCIaj+dTjtBp9bpo1Aq+4RBU/d3R4ojrcdRYCsjbIZ6McvM/7JOYsKqnzIRJ4YKMvsoTDgyEmWroz5TlBg+toCJYnZWRIZYYWLsgQr2CN7iysvQPK94bsW79Uq1KsyUh2M4gTJ4cAk1uIE6NIDAPTzBC7w60nl23pz3WWnOmfccwh85Hz9714/c</latexit><latexit sha1_base64="VEDKlyi0jCYheTkNhIARmZu94kk=">AAAB7XicbVBNTwIxEJ3iF+IX6tFLIzHBC9n1oBxJPOgRE0ES2JBu6UKl227argnZ8B+8eNAYr/4fb/4bC+xBwZdM8vLeTGbmhYngxnreNyqsrW9sbhW3Szu7e/sH5cOjtlGppqxFlVC6ExLDBJesZbkVrJNoRuJQsIdwfD3zH56YNlzJeztJWBCToeQRp8Q6qd2p3vQvz/vlilfz5sCrxM9JBXI0++Wv3kDRNGbSUkGM6fpeYoOMaMupYNNSLzUsIXRMhqzrqCQxM0E2v3aKz5wywJHSrqTFc/X3REZiYyZx6DpjYkdm2ZuJ/3nd1Eb1IOMySS2TdLEoSgW2Cs9exwOuGbVi4gihmrtbMR0RTah1AZVcCP7yy6ukfVHzvZp/51ca9TyOIpzAKVTBhytowC00oQUUHuEZXuENKfSC3tHHorWA8plj+AP0+QM20Y4u</latexit>

B(G6)
<latexit sha1_base64="iaZhqOiIg4TPdoZ1icPkIl2Ua/U=">AAAB7XicbZDLSgMxFIbP1Futt6obwU2wCHVTZrrQLosudFnBXqAdSibNtLGZZEgyQh36Dm5cKOLW93En+DCml4W2/hD4+P9zyDkniDnTxnW/nMzK6tr6RnYzt7W9s7uX3z9oaJkoQutEcqlaAdaUM0HrhhlOW7GiOAo4bQbDq0nefKBKMynuzCimfoT7goWMYGOtxmXxunt+1s0X3JI7FVoGbw6F6tHjN1jVuvnPTk+SJKLCEI61bntubPwUK8MIp+NcJ9E0xmSI+7RtUeCIaj+dTjtGp9bpoVAq+4RBU/d3R4ojrUdRYCsjbAZ6MZuY/2XtxIQVP2UiTgwVZPZRmHBkJJqsjnpMUWL4yAImitlZERlghYmxB8rZI3iLKy9Do1zy3JJ36xWqFZgpC8dwAkXw4AKqcAM1qAOBe3iCF3h1pPPsvDnvs9KMM+85hD9yPn4AWhGPxg==</latexit><latexit sha1_base64="EwfMbItC8uNnUzUYjjw+uiEABJw=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoMQm3BnoSmDFlpGMB+QHGFvs5es2ds9dveEcOQ/2FgoYuv/sfPfuLlcoYkPBh7vzTAzL4g508Z1v53C2vrG5lZxu7Szu7d/UD48amuZKEJbRHKpugHWlDNBW4YZTruxojgKOO0Ek5u533miSjMpHsw0pn6ER4KFjGBjpfZ19XZweT4oV9yamwGtEi8nFcjRHJS/+kNJkogKQzjWuue5sfFTrAwjnM5K/UTTGJMJHtGepQJHVPtpdu0MnVlliEKpbAmDMvX3RIojradRYDsjbMZ62ZuL/3m9xIR1P2UiTgwVZLEoTDgyEs1fR0OmKDF8agkmitlbERljhYmxAZVsCN7yy6ukfVHz3Jp371Ua9TyOIpzAKVTBgytowB00oQUEHuEZXuHNkc6L8+58LFoLTj5zDH/gfP4AFQuOGA==</latexit>

B(G6)
<latexit sha1_base64="iaZhqOiIg4TPdoZ1icPkIl2Ua/U=">AAAB7XicbZDLSgMxFIbP1Futt6obwU2wCHVTZrrQLosudFnBXqAdSibNtLGZZEgyQh36Dm5cKOLW93En+DCml4W2/hD4+P9zyDkniDnTxnW/nMzK6tr6RnYzt7W9s7uX3z9oaJkoQutEcqlaAdaUM0HrhhlOW7GiOAo4bQbDq0nefKBKMynuzCimfoT7goWMYGOtxmXxunt+1s0X3JI7FVoGbw6F6tHjN1jVuvnPTk+SJKLCEI61bntubPwUK8MIp+NcJ9E0xmSI+7RtUeCIaj+dTjtGp9bpoVAq+4RBU/d3R4ojrUdRYCsjbAZ6MZuY/2XtxIQVP2UiTgwVZPZRmHBkJJqsjnpMUWL4yAImitlZERlghYmxB8rZI3iLKy9Do1zy3JJ36xWqFZgpC8dwAkXw4AKqcAM1qAOBe3iCF3h1pPPsvDnvs9KMM+85hD9yPn4AWhGPxg==</latexit><latexit sha1_base64="EwfMbItC8uNnUzUYjjw+uiEABJw=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoMQm3BnoSmDFlpGMB+QHGFvs5es2ds9dveEcOQ/2FgoYuv/sfPfuLlcoYkPBh7vzTAzL4g508Z1v53C2vrG5lZxu7Szu7d/UD48amuZKEJbRHKpugHWlDNBW4YZTruxojgKOO0Ek5u533miSjMpHsw0pn6ER4KFjGBjpfZ19XZweT4oV9yamwGtEi8nFcjRHJS/+kNJkogKQzjWuue5sfFTrAwjnM5K/UTTGJMJHtGepQJHVPtpdu0MnVlliEKpbAmDMvX3RIojradRYDsjbMZ62ZuL/3m9xIR1P2UiTgwVZLEoTDgyEs1fR0OmKDF8agkmitlbERljhYmxAZVsCN7yy6ukfVHz3Jp371Ua9TyOIpzAKVTBgytowB00oQUEHuEZXuHNkc6L8+58LFoLTj5zDH/gfP4AFQuOGA==</latexit>

(a) Tree-node path

M6[v4, v3](10) = 6 M
3
[v
3
, v
3
](
16
)
=
0

M
3 [v

3 , v
6 ](16)

=
19.3

M
1 [v

3 , v
9 ](16)

=
32

M
1
[v
6
, v
2
](
35
.3
)
=
5

M1[v6, v9](35.3) = 13.6

M1[v3, v2](16) = 15

M
2 [v

2 , v
9 ](31)

=
17

M
2
[v
9
, v

9
](
48
)
=
0

M5[v9, v11](48) = 5
v4v4 v3v3

v3v3

v6v6

v2v2

v9v9

v9v9 v11v11

G6G6

G3G3 G1G1

G2G2 G5G5

t = 16t = 16

t = 35.3t = 35.3 t = 48t = 48

t = 16t = 16 t = 31t = 31

t = 48t = 48t = 10t = 10 t = 53t = 53

(b) Assembly-based dynamic programming

Figure 8: A TDSP Example

LCA(v4, v11) is G1, and the corresponding tree-node path
is G6, G3, G1, G2, G5, as shown in Figure 8(a).

Referring to Figure 8(b), we initialize shortest travel time
to forwarding border vertices in B(G6), i.e., τ∗

v4v3(10) =
M6[v4, v3](10) = 6. Then we expand shortest travel time to
X(G3), i.e., v3 and v6. When we expand to X(G1) with four
borders, where v3 and v6 in X(G1) are pruned since they are
not in succeeding X(G2) (marked by dashed circles in Fig-
ure8(a)), i.e., these two borders are not direct pivot vertices
to the destination. Thus, we only expand to v2 and v9, where
τ∗
v4v2(10) = min{τ∗

v4v3(10) + M1[v3, v2] (10 + τ∗
v4v3(10)),

τ∗
v4v6(10) + M1[v6, v2] (10 + τ∗

v4v6(10))} = 15, where opti-
mal and non-optimal relaxations are shown in solid lines
and dashed lines in Figure 8(b), respectively. Simi-
larly, τ∗

v4v9(10) = min{τ∗
v4v3(10) +M1[v3, v9](10+τ∗

v4v3(10)),
τ∗
v4v6(10) +M1[v6, v9](10 + τ∗

v4v6(10))} = 38.
Repeating the expanding process, when expanding to G2,

we prune borders v1 and v2 because they are not in suc-
ceeding leaf node G5. Finally, we get τ∗

v4v11(10) = 43.
Hence, we have TDSP(v4, v11, 10)=43, and reversely retriev-
ing along solid lines we get the incomplete border path
〈v4, v3, v2, v9, v10, v11〉 (red bold lines in Figure8(b)). ✷

4.2 TIP Query
To answer a TIP query, a straightforward way is to dis-

crete the time interval into multiple points and execute the
TDSP algorithm for every time point t ∈ I. However, this
method is rather expensive since there are too many time
points (even uncountable). To address this issue, we gener-
alize Algorithm 4 in the TDSP problem to handle TIP queries
more efficiently. Before introducing the algorithm for TIP,
we first introduce PLF based segmentation. For the other
two operations Com() and Min(), please refer to Section 3.2.

Seg(f, I). To calculate TIP for given time interval I ⊆ T , we
need to intersect travel time functions on I, which is called
segmentation. Given a travel time function f and a certain
time interval I ⊆ T , we cut out the sub function during
time domain I, i.e., corresponding interpolation points. The
segmentation operation costs O(α(T )).

TIP Algorithm. The algorithm for processing a TIP query
is shown in Algorithm 5, which returns the optimal depar-
ture time t∗, its corresponding shortest travel time, and the
incomplete optimal path.

Similarly to TDSP, we also consider two cases.

(1) vs and ve are in the same leaf node. In this case, we
can answer this query by directly invoking the Seg() function
(lines 2–3). Note that a non-border pair of (vs, ve) is han-
dled by local TD-Bellman-Ford based method (TD-Dijkstra

Algorithm 5: TIP

Input: Q = (vs, ve, I = [ts, te]), and a TD-G-tree T
Output: Best departure time, corresponding shortest travel

time, and its incomplete optimal path
1 Locate leaf(vs) and leaf(ve) by a hash table;
2 if leaf(vs) = leaf(ve) = GL then
3 τ∗

vsve
(t) = Seg(ML[vs, ve], I) where t ∈ I;

4 else
5 G1=leaf(vs), Gk=leaf(ve), GA = LCA(G1, Gk) ;
6 Find the tree path G1 · · ·GA · · ·Gk in T;
7 {τ∗

vsvb
= Seg(M1[vs, vb], t ∈ I), vb ∈ B(G1)};

8 foreach j = 1 to k ∗ 1 do
9 foreach vb ∈ X(Gj+1) \ X(Gj) do

10 X = X(Gj) ∩ X(Gj+1);
11 foreach vx ∈ X do
12 τ ′

vsvb
= τ∗

vsvx
+ Com(Mj+1[vx, vb], τ

∗

vsvx
);

13 τvsvb
= Min(τvsvb

, τ ′

vsvb
);

14 foreach vb ∈ B(Gk) do
15 τ ′

vsve
= τ∗

vsvb
+ Com(Mk[vb, ve], τ

∗

vsvb
);

16 τvsve = Min(τvsve , τ
′

vsve
);

17 t∗ = argmin
t∈I

{τ∗

vsve
(t)};

based approaches that incur heavy time-expanded queue op-
erations are not efficient on time-interval search).

(2) vs and ve are in different leaf nodes. We assem-
ble travel time function τ∗

vsve on I by utilizing travel time
matrices along tree-node path from G1 to Gk (lines 5–13).
We first initialize shortest travel time functions to vertices

in B(G1) = X(G1) ∩ X(G2) (line 7). Then, based on the
shared vertex set (line 10), we assemble STTFs to vertices
in succeeding X(G2), and generalize shortest travel time
function τ∗

vsvb
based on all viable M2[vx, vb] for vx in the

intersection of matrix vertices (line 11–13).
Repeat assembling process to succeeding tree nodes until

we get shortest travel time functions to Gk (lines 8–13).
Finally we get function τ∗

vsve by minimization with entries
of Mk to ve(lines 14-16). Retrieving t∗ from τ∗

vsve(t), t ∈ I
with shortest travel time during I, we get optimal departure
time t∗ (line 17).

Time Complexity. Suppose we need at most α(I) linear
pieces to represent related PLFs on interval I. Finding op-
timal departure time costs O(α(I)). Thus, based on time
complexity of TDSP, we get time cost O(log22 κf · |V |·α(I)2).

Example 14: [TIP.] Consider a TIP query Q = (v4, v11, I =
[0, 60]). Based on the assembly-based dynamic program-
ming process designed for travel time functions, we first get
τ∗
v4v11(t), t ∈ [0, 24.9] (shown in Equation 1), where depar-
ture time interval (24.9, 60] ⊂ I is eliminated, because its
corresponding arrival time interval (60, ∗) exceeds the time
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domain [0, 60] being considered. The corresponding optimal
path for every sub time interval is in Equation 2, whose re-
covery details will be discussed in Section 4.3. As we can
see, adjacent sub time intervals [11.4, 24) and [24, 24.9] from
τ∗
v4v11(t) are merged since they correspond to the same op-
timal path 〈v4, v3, v6, v9, v10, v11〉. It is not hard to see the
optimal departure time t∗ = 24, where the corresponding
shortest travel time is 35mins.

τ∗
v4v11(t) =















0.8t+ 39.8 if t ∈ [0, 4)

43 if t ∈ [4, 11.4)

−0.63t+ 43 if t ∈ [11.4, 24)

0.1t+ 35 if t ∈ [24, 24.9]

(1)

ρ∗v4v11(t) =







〈v4, v3, v2, v1, v9, v10, v11〉 if t ∈ [0, 4)

〈v4, v3, v2, v0, v1, v9, v10, v11〉 if t ∈ [4, 11.4)

〈v4, v3, v6, v9, v10, v11〉 if t ∈ [11.4, 24.9]

(2)

✷

4.3 Path Recovery
As discussed earlier in this section, algorithms for TDSP

and TIP only return an incomplete optimal path. This is
because that when computing the shortest path in those
algorithms, we “hop over” detailed sub path between adja-
cent pivot borders. Next we will discuss how to recover the
complete shortest path from the incomplete one.

4.3.1 Matrix Entry Path Recovery

To support path recovery, during calculating travel time
matrix entries with TD-Floyd (see Algorithm 1), we record
the intermediate vertex information. Specifically, when
the algorithm relaxes a linear function piece f of travel-
time function Mi[vs, ve] with Mi[vs, vk] and Mi[vk, ve], if
f is updated, it records the intermediate vertex as vk for
f . We use Inter(Mi[vs, ve]), t) to denote the intermediate
vertex at t.

Path-Recovery Algorithm. For Mi[vs, ve](t), t ∈ T , by
retrieving the intermediate vertex information recursively
we get the detailed optimal path from vs to ve departing
at t. Algorithm 6 shows the pseudo-code. Based on the
intermediate vertex conditions, there are following cases.

1. vs and ve are non-border vertices (lines 1–2). vs, ve
are local vertices in Gi, where we know τ∗

vs,ve(t) dur-
ing “hopping over” its sub-path. We adopt travel time
bounded TD-Dijkstra to retrieve the detailed local
path, e.g., from v10 to v11.

2. Directly connected (lines 5-6). The optimal path
from vs to ve is connected directly by an edge, e.g.,
M4[v2, v1] is connected by ev2v1 during [0, 25] (see Fig-
ure 3(b)).

3. Connected via vx ∈ X(Gi) (lines 7-8). Note that
intermediate vertex vx is also maintained associ-
ated to Mi. We recover connection information for
Mi[vs, vx](t) and Mi[vx, ve](t + M [vs, vx](t)) recur-
sively, e.g., M4[v2, v1](t) is connected via v0 during
[25, 60] (see Figure 3(b)).

4. Connected via an inside vertex in Vi \X(Gi) (lines 9-
10). That is, intermediate vertex vx is maintained
by a child-node matrix Mc, i.e., we synchronize
Mi[vs, ve] = Mc[vs, ve] in Approximate: Bottom-up
Local-optimal, e.g., M2[v2, v1] = M4[v2, v1], where in-
termediate vertex is v0 /∈ X(G2) during [25, 60].

5. Connected via an outside vertex in V \ Vi (lines 11-
12). Intermediate vertex vx is maintained by parent-
node matrix Mf , i.e., we update Mi[vs, ve] =

Algorithm 6: PREC(vs, ve, t, Gi)

Input: vs, ve ∈ X(Gi), dpt. time t, and tree node Gi

Output: A full path from vs to ve

1 if leaf(vs) = Gi and vs, ve /∈ B(Gi) then
2 return TD-Dijkstra(vs, ve, t); // τ∗

vs,ve
(t) local bounded

3 marker = Inter (Mi[vsve], t);
4 if marker = vx ∈ X(Gi) then
5 if vx = vs then
6 return ∅;

7 tx = t + Mi[vs, vx](t);
8 return <PREC(vs,vx,t, Gi), vx, PREC(vx,ve, tx, Gi)>;

9 else if marker = Gf then // parent node Gf

10 return PREC(vs, ve, t, Gf );

11 else if marker = Gc then // child node Gc

12 return PREC(vs, ve, t, Gc);

Mf [vs, ve] during Precise: Top-Down Global-optimal,
e.g., M3[v3, v6] = M1[v3, v6], with inter-vertex v2 /∈ V3

during [0, 15].

Note that different departure time points during the same
linear function segment has the same intermediate vertex.
Hence, we only need to maintain one intermediate vertex
information per linear segment for all matrix entries.

For TDSP query Q(vs, ve, t) (Section 4.1), we need to re-
cover the optimal path corresponding to departure time t.
For TIP query Q(vs, ve, I), what we concern is the optimal
departure time t∗ within I and its corresponding optimal
path. Hence, we only discuss the path-recovery algorithm
for TDSP queries, which can also support TIP queries.

4.3.2 Chronological PathRecovery Process

For a TDSP query Q(vs, ve, t), based on the shortest travel
time, we retrieve the incomplete optimal path (called border
path) 〈vs, b1, b2, b3, · · · , bm, ve〉 corresponds to the tree-node
path leaf(vs) = G1, · · · , LCA, · · · , Gm = leaf(ve) (see Exam-
ple 13). Based on the border path and corresponding short-
est travel time passing these borders, we recover the detailed
inter-vertices between each adjacent vertex pair in the bor-
der path chronologically as shown in Algorithm 6. More con-
cretely, for each adjacent pair (bi−1, bi) passing from Gi−1 to
Gi, we use tc to represent the current time arriving at bi−1.
Then we recover the detailed path ofMi[bi−1, bi] at t through
Algorithm 6. As mentioned in Section 3.1, non-border ver-
tex pairs (vi, vj) in leaf-node matrices are not maintained for
space consideration. Alternatively, we compute the optimal
sub-path via (vi, vj) by local TD-Dijkstra search.

Example 15: [Path Recovery.] Consider a TDSP query dis-
cussed in Example 13, Q(v4, v11, 10). Reversely retrieving
the shortest travel time along the way based on shortest
travel time 43mins (reversely along bold solid lines in Fig-
ure 8(b)), we get the optimal border path 〈v4, v3, v2, v9, v11〉.

Referring to the border path shown in Figure 9(a) with
bold solid lines, we see the detailed path between each two
adjacent elements in the border path are not recovered, e.g.,
the subpath between v2, v9, and the sub path between v9,
v11 (dashed lines in Figure 9(a)).

Then, referring to detailed path recovery process in Fig-
ure 9(b), let’s focus on adjacent pair (v2, v9) on tree node G2

with departure time t = 31. Checking Inter(M2[v2, v9], t =
31) (line 3), v2 and v9 are connected via v1 in current node
(line 4, circled vertex with star superscript in Figure 9(b)).
We get arrival time tx = t+M2[v2, v1](31) = 43 at v1 (line 7).
Recursively, we process (v2, v1) and (v1, v9) (line 8), where
(v2, v1) are connected in G2’s child node G4 (line 11, and the
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G6
<latexit sha1_base64="33fw2/AFerLTlHVJz3j4MxieHGY=">AAAB6nicbZDJSgNBEIZr4hbjFvXopTEInsKMB5dbwIMeI5oFkiH0dGqSJj09Q3ePEIY8ghcPinj1QXwGbz6Az6Gd5aCJPzR8/H8VXVVBIrg2rvvp5JaWV1bX8uuFjc2t7Z3i7l5dx6liWGOxiFUzoBoFl1gz3AhsJgppFAhsBIPLcd64R6V5LO/MMEE/oj3JQ86osdbtVee0Uyy5ZXcisgjeDEqV7e+vdwCodoof7W7M0gilYYJq3fLcxPgZVYYzgaNCO9WYUDagPWxZlDRC7WeTUUfkyDpdEsbKPmnIxP3dkdFI62EU2MqImr6ez8bmf1krNeG5n3GZpAYlm34UpoKYmIz3Jl2ukBkxtECZ4nZWwvpUUWbsdQr2CN78yotQPyl7btm78UqVC5gqDwdwCMfgwRlU4BqqUAMGPXiAJ3h2hPPovDiv09KcM+vZhz9y3n4AvmOQWg==</latexit><latexit sha1_base64="RgySRxniC62VXr7r0TVCYDug3nY=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe4sjHYBCy0jmg9IjrC32UuW7O0du3NCOPITbCwUsfUX2flv3CRXaOKDgcd7M8zMCxIpDLrut1NYW9/Y3Cpul3Z29/YPyodHLROnmvEmi2WsOwE1XArFmyhQ8k6iOY0CydvB+Gbmt5+4NiJWjzhJuB/RoRKhYBSt9HDbv+yXK27VnYOsEi8nFcjR6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5NNSLzU8oWxMh7xrqaIRN342P3VKzqwyIGGsbSkkc/X3REYjYyZRYDsjiiOz7M3E/7xuiuGVnwmVpMgVWywKU0kwJrO/yUBozlBOLKFMC3srYSOqKUObTsmG4C2/vEpaF1XPrXr3XqV+ncdRhBM4hXPwoAZ1uIMGNIHBEJ7hFd4c6bw4787HorXg5DPH8AfO5w/E6o1o</latexit>

   G5
<latexit sha1_base64="14po1GHvmTeq5zHBqa9ge3K3WbM=">AAAB6nicbZBLSgNBEIZr4ivGV9Slm8YguAozgqi7gAtdRjQPSIbQ06lJmvT0DN09QhhyBDcuFHHrQTyDOw/gObTzWGjiDw0f/19FV1WQCK6N6346uaXlldW1/HphY3Nre6e4u1fXcaoY1lgsYtUMqEbBJdYMNwKbiUIaBQIbweBynDfuUWkeyzszTNCPaE/ykDNqrHV71TntFEtu2Z2ILII3g1Jl+/vrHQCqneJHuxuzNEJpmKBatzw3MX5GleFM4KjQTjUmlA1oD1sWJY1Q+9lk1BE5sk6XhLGyTxoycX93ZDTSehgFtjKipq/ns7H5X9ZKTXjuZ1wmqUHJph+FqSAmJuO9SZcrZEYMLVCmuJ2VsD5VlBl7nYI9gje/8iLUT8qeW/ZuvFLlAqbKwwEcwjF4cAYVuIYq1IBBDx7gCZ4d4Tw6L87rtDTnzHr24Y+ctx+835BZ</latexit><latexit sha1_base64="Km0JAmPn6+RMKOLMFLr9QT6ANmU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0kEqd4KHvRY0X5AG8pmu2mXbjZhdyKU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrR5wk3I/oUIlQMIpWerjtX/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr17r1K/zuMowgmcwjl4UIM63EEDmsBgCM/wCm+OdF6cd+dj0Vpw8plj+APn8wfDZo1n</latexit>

G5
<latexit sha1_base64="14po1GHvmTeq5zHBqa9ge3K3WbM=">AAAB6nicbZBLSgNBEIZr4ivGV9Slm8YguAozgqi7gAtdRjQPSIbQ06lJmvT0DN09QhhyBDcuFHHrQTyDOw/gObTzWGjiDw0f/19FV1WQCK6N6346uaXlldW1/HphY3Nre6e4u1fXcaoY1lgsYtUMqEbBJdYMNwKbiUIaBQIbweBynDfuUWkeyzszTNCPaE/ykDNqrHV71TntFEtu2Z2ILII3g1Jl+/vrHQCqneJHuxuzNEJpmKBatzw3MX5GleFM4KjQTjUmlA1oD1sWJY1Q+9lk1BE5sk6XhLGyTxoycX93ZDTSehgFtjKipq/ns7H5X9ZKTXjuZ1wmqUHJph+FqSAmJuO9SZcrZEYMLVCmuJ2VsD5VlBl7nYI9gje/8iLUT8qeW/ZuvFLlAqbKwwEcwjF4cAYVuIYq1IBBDx7gCZ4d4Tw6L87rtDTnzHr24Y+ctx+835BZ</latexit><latexit sha1_base64="Km0JAmPn6+RMKOLMFLr9QT6ANmU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0kEqd4KHvRY0X5AG8pmu2mXbjZhdyKU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrR5wk3I/oUIlQMIpWerjtX/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr17r1K/zuMowgmcwjl4UIM63EEDmsBgCM/wCm+OdF6cd+dj0Vpw8plj+APn8wfDZo1n</latexit>

G4
<latexit sha1_base64="dyDg7m/S0YKg4qk5XiWYXH+JiD8=">AAAB6nicbZBLSgNBEIZr4ivGV9Slm8YguAozIqi7gAtdRjQPSIbQ06lJmvT0DN09QhhyBDcuFHHrQTyDOw/gObTzWGjiDw0f/19FV1WQCK6N6346uaXlldW1/HphY3Nre6e4u1fXcaoY1lgsYtUMqEbBJdYMNwKbiUIaBQIbweBynDfuUWkeyzszTNCPaE/ykDNqrHV71TntFEtu2Z2ILII3g1Jl+/vrHQCqneJHuxuzNEJpmKBatzw3MX5GleFM4KjQTjUmlA1oD1sWJY1Q+9lk1BE5sk6XhLGyTxoycX93ZDTSehgFtjKipq/ns7H5X9ZKTXjuZ1wmqUHJph+FqSAmJuO9SZcrZEYMLVCmuJ2VsD5VlBl7nYI9gje/8iLUT8qeW/ZuvFLlAqbKwwEcwjF4cAYVuIYq1IBBDx7gCZ4d4Tw6L87rtDTnzHr24Y+ctx+7W5BY</latexit><latexit sha1_base64="t6LKRhoZ2UIZ7vNzxzPpyzmPUmQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KHvRY0X5AG8pmu2mXbjZhdyKU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrR5wk3I/oUIlQMIpWerjtX/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr17r1K/zuMowgmcwjl4UIM63EEDmsBgCM/wCm+OdF6cd+dj0Vpw8plj+APn8wfB4o1m</latexit>

G4
<latexit sha1_base64="dyDg7m/S0YKg4qk5XiWYXH+JiD8=">AAAB6nicbZBLSgNBEIZr4ivGV9Slm8YguAozIqi7gAtdRjQPSIbQ06lJmvT0DN09QhhyBDcuFHHrQTyDOw/gObTzWGjiDw0f/19FV1WQCK6N6346uaXlldW1/HphY3Nre6e4u1fXcaoY1lgsYtUMqEbBJdYMNwKbiUIaBQIbweBynDfuUWkeyzszTNCPaE/ykDNqrHV71TntFEtu2Z2ILII3g1Jl+/vrHQCqneJHuxuzNEJpmKBatzw3MX5GleFM4KjQTjUmlA1oD1sWJY1Q+9lk1BE5sk6XhLGyTxoycX93ZDTSehgFtjKipq/ns7H5X9ZKTXjuZ1wmqUHJph+FqSAmJuO9SZcrZEYMLVCmuJ2VsD5VlBl7nYI9gje/8iLUT8qeW/ZuvFLlAqbKwwEcwjF4cAYVuIYq1IBBDx7gCZ4d4Tw6L87rtDTnzHr24Y+ctx+7W5BY</latexit><latexit sha1_base64="t6LKRhoZ2UIZ7vNzxzPpyzmPUmQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN4KHvRY0X5AG8pmu2mXbjZhdyKU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrR5wk3I/oUIlQMIpWerjtX/bLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr17r1K/zuMowgmcwjl4UIM63EEDmsBgCM/wCm+OdF6cd+dj0Vpw8plj+APn8wfB4o1m</latexit>

G2
<latexit sha1_base64="R88rmo2+PJL9fpvOGvGhriR1zW0=">AAAB6nicbZC7SgNBFIbPeo3xFk1pMxgEq7CbxnQGFLSMaC6QLGF2MpsMmZ1dZs4KYckj2FgoYusT2dn5KE4uhSb+MPDx/+cw55wgkcKg6345a+sbm1vbuZ387t7+wWHh6Lhp4lQz3mCxjHU7oIZLoXgDBUreTjSnUSB5KxhdTfPWI9dGxOoBxwn3IzpQIhSMorXub3qVXqHklt2ZyCp4CyjVitXrbwCo9wqf3X7M0ogrZJIa0/HcBP2MahRM8km+mxqeUDaiA96xqGjEjZ/NRp2QM+v0SRhr+xSSmfu7I6ORMeMosJURxaFZzqbmf1knxbDqZ0IlKXLF5h+FqSQYk+nepC80ZyjHFijTws5K2JBqytBeJ2+P4C2vvArNStlzy96dV6pdwlw5OIFTOAcPLqAGt1CHBjAYwBO8wKsjnWfnzXmfl645i54i/JHz8QMF6o8Z</latexit><latexit sha1_base64="C28iVRPOV4KF4C6pUIwutW/ZjbA=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe7SmM6AhZYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbuZ+5wmV5rF8NNME/YiOJA85o8ZKD7eD2qBccavuAmSdeDmpQI7moPzVH8YsjVAaJqjWPc9NjJ9RZTgTOCv1U40JZRM6wp6lkkao/Wxx6oxcWGVIwljZkoYs1N8TGY20nkaB7YyoGetVby7+5/VSE9b9jMskNSjZclGYCmJiMv+bDLlCZsTUEsoUt7cSNqaKMmPTKdkQvNWX10m7VvXcqnfvVRrXeRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AHAqI1q</latexit>

G2
<latexit sha1_base64="R88rmo2+PJL9fpvOGvGhriR1zW0=">AAAB6nicbZC7SgNBFIbPeo3xFk1pMxgEq7CbxnQGFLSMaC6QLGF2MpsMmZ1dZs4KYckj2FgoYusT2dn5KE4uhSb+MPDx/+cw55wgkcKg6345a+sbm1vbuZ387t7+wWHh6Lhp4lQz3mCxjHU7oIZLoXgDBUreTjSnUSB5KxhdTfPWI9dGxOoBxwn3IzpQIhSMorXub3qVXqHklt2ZyCp4CyjVitXrbwCo9wqf3X7M0ogrZJIa0/HcBP2MahRM8km+mxqeUDaiA96xqGjEjZ/NRp2QM+v0SRhr+xSSmfu7I6ORMeMosJURxaFZzqbmf1knxbDqZ0IlKXLF5h+FqSQYk+nepC80ZyjHFijTws5K2JBqytBeJ2+P4C2vvArNStlzy96dV6pdwlw5OIFTOAcPLqAGt1CHBjAYwBO8wKsjnWfnzXmfl645i54i/JHz8QMF6o8Z</latexit><latexit sha1_base64="C28iVRPOV4KF4C6pUIwutW/ZjbA=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe7SmM6AhZYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbuZ+5wmV5rF8NNME/YiOJA85o8ZKD7eD2qBccavuAmSdeDmpQI7moPzVH8YsjVAaJqjWPc9NjJ9RZTgTOCv1U40JZRM6wp6lkkao/Wxx6oxcWGVIwljZkoYs1N8TGY20nkaB7YyoGetVby7+5/VSE9b9jMskNSjZclGYCmJiMv+bDLlCZsTUEsoUt7cSNqaKMmPTKdkQvNWX10m7VvXcqnfvVRrXeRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AHAqI1q</latexit>

G3
<latexit sha1_base64="YfmIxyFuR/XvgYlIlgBwwYTySc4=">AAAB6nicbZC7SgNBFIbPxluMt2hKm8EgWIVdLUxnQEHLiOYCyRJmJ2eTIbOzy8ysEJY8go2FIrY+kZ2dj+LkUmj0h4GP/z+HOecEieDauO6nk1tZXVvfyG8WtrZ3dveK+wdNHaeKYYPFIlbtgGoUXGLDcCOwnSikUSCwFYwup3nrAZXmsbw34wT9iA4kDzmjxlp3172zXrHsVtyZyF/wFlCulapXXwBQ7xU/uv2YpRFKwwTVuuO5ifEzqgxnAieFbqoxoWxEB9ixKGmE2s9mo07IsXX6JIyVfdKQmfuzI6OR1uMosJURNUO9nE3N/7JOasKqn3GZpAYlm38UpoKYmEz3Jn2ukBkxtkCZ4nZWwoZUUWbsdQr2CN7yyn+heVrx3Ip365VrFzBXHg7hCE7Ag3OowQ3UoQEMBvAIz/DiCOfJeXXe5qU5Z9FTgl9y3r8BB26PGg==</latexit><latexit sha1_base64="tJ8TyT5k39So0/HgOCMOs+ps/lQ=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe60iJ0BCy0jmg9IjrC32UuW7O0du3NCOPITbCwUsfUX2flv3CRXaOKDgcd7M8zMCxIpDLrut1NYW9/Y3Cpul3Z29/YPyodHLROnmvEmi2WsOwE1XArFmyhQ8k6iOY0CydvB+Gbmt5+4NiJWjzhJuB/RoRKhYBSt9HDbv+yXK27VnYOsEi8nFcjR6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5NNSLzU8oWxMh7xrqaIRN342P3VKzqwyIGGsbSkkc/X3REYjYyZRYDsjiiOz7M3E/7xuiuGVnwmVpMgVWywKU0kwJrO/yUBozlBOLKFMC3srYSOqKUObTsmG4C2/vEpaF1XPrXr3XqV+ncdRhBM4hXPwoAZ1uIMGNIHBEJ7hFd4c6bw4787HorXg5DPH8AfO5w/CLI1r</latexit>

G3
<latexit sha1_base64="YfmIxyFuR/XvgYlIlgBwwYTySc4=">AAAB6nicbZC7SgNBFIbPxluMt2hKm8EgWIVdLUxnQEHLiOYCyRJmJ2eTIbOzy8ysEJY8go2FIrY+kZ2dj+LkUmj0h4GP/z+HOecEieDauO6nk1tZXVvfyG8WtrZ3dveK+wdNHaeKYYPFIlbtgGoUXGLDcCOwnSikUSCwFYwup3nrAZXmsbw34wT9iA4kDzmjxlp3172zXrHsVtyZyF/wFlCulapXXwBQ7xU/uv2YpRFKwwTVuuO5ifEzqgxnAieFbqoxoWxEB9ixKGmE2s9mo07IsXX6JIyVfdKQmfuzI6OR1uMosJURNUO9nE3N/7JOasKqn3GZpAYlm38UpoKYmEz3Jn2ukBkxtkCZ4nZWwoZUUWbsdQr2CN7yyn+heVrx3Ip365VrFzBXHg7hCE7Ag3OowQ3UoQEMBvAIz/DiCOfJeXXe5qU5Z9FTgl9y3r8BB26PGg==</latexit><latexit sha1_base64="tJ8TyT5k39So0/HgOCMOs+ps/lQ=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe60iJ0BCy0jmg9IjrC32UuW7O0du3NCOPITbCwUsfUX2flv3CRXaOKDgcd7M8zMCxIpDLrut1NYW9/Y3Cpul3Z29/YPyodHLROnmvEmi2WsOwE1XArFmyhQ8k6iOY0CydvB+Gbmt5+4NiJWjzhJuB/RoRKhYBSt9HDbv+yXK27VnYOsEi8nFcjR6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5NNSLzU8oWxMh7xrqaIRN342P3VKzqwyIGGsbSkkc/X3REYjYyZRYDsjiiOz7M3E/7xuiuGVnwmVpMgVWywKU0kwJrO/yUBozlBOLKFMC3srYSOqKUObTsmG4C2/vEpaF1XPrXr3XqV+ncdRhBM4hXPwoAZ1uIMGNIHBEJ7hFd4c6bw4787HorXg5DPH8AfO5w/CLI1r</latexit>

G1
<latexit sha1_base64="9BKAasETqXC+M/0XKmd8ApzZtYQ=">AAAB6nicbVDLSgMxFL1TX7W+quLKTXAQXJWJG12OuNBlRfuAdiiZNNOGZjJDkhHKUPAH3LhQxK1/4J+482/MtC609cDlHs65IfeeMBVcG8/7ckpLyyura+X1ysbm1vZOdXevqZNMUdagiUhUOySaCS5Zw3AjWDtVjMShYK1wdFn4rXumNE/knRmnLIjJQPKIU2KsdHvVw72q69W8KdAiwT/E9Q8+3AcAqPeqn91+QrOYSUMF0bqDvdQEOVGGU8EmlW6mWUroiAxYx1JJYqaDfLrqBB1bpY+iRNmSBk3V3y9yEms9jkM7GRMz1PNeIf7ndTITnQc5l2lmmKSzj6JMIJOg4m7U54pRI8aWEKq43RXRIVGEGptOxYaA509eJM3TGvZq+Aa7/kWRhUUZDuEITgDDGfhwDXVoAIUBPMIzvDjCeXJenbfZaMmZddiHP3DevwEme4+W</latexit><latexit sha1_base64="ZRt12FGFpArHDKmRqXoH1qrca5c=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFW5ttIxYaBnRxEByhL3NXrJkb+/YnRPCEfAP2FgoYusvsvPfuPkoNPHBwOO9GWbmhamSFn3/2yusrK6tbxQ3S1vbO7t75f2Dpk0yw0WDJyoxrZBZoaQWDZSoRCs1gsWhEg/h8GriPzwKY2Wi73GUiiBmfS0jyRk66e66S7vlil/1pyDLhM5JBeaod8tfnV7Cs1ho5IpZ26Z+ikHODEquxLjUyaxIGR+yvmg7qlksbJBPTx2TE6f0SJQYVxrJVP09kbPY2lEcus6Y4cAuehPxP6+dYXQR5FKnGQrNZ4uiTBFMyORv0pNGcFQjRxg30t1K+IAZxtGlU3Ih0MWXl0nzrEr9Kr2lldrl0yyOIhzBMZwChXOowQ3UoQEc+vAMr/DmKe/Fe/c+Zq0Fbx7hIfyB9/kD5b6N6w==</latexit>

G1
<latexit sha1_base64="9BKAasETqXC+M/0XKmd8ApzZtYQ=">AAAB6nicbVDLSgMxFL1TX7W+quLKTXAQXJWJG12OuNBlRfuAdiiZNNOGZjJDkhHKUPAH3LhQxK1/4J+482/MtC609cDlHs65IfeeMBVcG8/7ckpLyyura+X1ysbm1vZOdXevqZNMUdagiUhUOySaCS5Zw3AjWDtVjMShYK1wdFn4rXumNE/knRmnLIjJQPKIU2KsdHvVw72q69W8KdAiwT/E9Q8+3AcAqPeqn91+QrOYSUMF0bqDvdQEOVGGU8EmlW6mWUroiAxYx1JJYqaDfLrqBB1bpY+iRNmSBk3V3y9yEms9jkM7GRMz1PNeIf7ndTITnQc5l2lmmKSzj6JMIJOg4m7U54pRI8aWEKq43RXRIVGEGptOxYaA509eJM3TGvZq+Aa7/kWRhUUZDuEITgDDGfhwDXVoAIUBPMIzvDjCeXJenbfZaMmZddiHP3DevwEme4+W</latexit><latexit sha1_base64="ZRt12FGFpArHDKmRqXoH1qrca5c=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFW5ttIxYaBnRxEByhL3NXrJkb+/YnRPCEfAP2FgoYusvsvPfuPkoNPHBwOO9GWbmhamSFn3/2yusrK6tbxQ3S1vbO7t75f2Dpk0yw0WDJyoxrZBZoaQWDZSoRCs1gsWhEg/h8GriPzwKY2Wi73GUiiBmfS0jyRk66e66S7vlil/1pyDLhM5JBeaod8tfnV7Cs1ho5IpZ26Z+ikHODEquxLjUyaxIGR+yvmg7qlksbJBPTx2TE6f0SJQYVxrJVP09kbPY2lEcus6Y4cAuehPxP6+dYXQR5FKnGQrNZ4uiTBFMyORv0pNGcFQjRxg30t1K+IAZxtGlU3Ih0MWXl0nzrEr9Kr2lldrl0yyOIhzBMZwChXOowQ3UoQEc+vAMr/DmKe/Fe/c+Zq0Fbx7hIfyB9/kD5b6N6w==</latexit>

v0
<latexit sha1_base64="YpprKHKQYTdowkIE+Q+4Yac2fKM=">AAAB6nicbZC7SgNBFIbPxluMt6ilzWAQrJZdGy0DNpYRzQWSJcxOZpMhs7PLzNlAWPIAFjYWSrD1iezsfBQnl0ITfxj4+P9zmHNOmEph0PO+nMLG5tb2TnG3tLd/cHhUPj5pmCTTjNdZIhPdCqnhUiheR4GSt1LNaRxK3gyHt7O8OeLaiEQ94jjlQUz7SkSCUbTWw6jrdcsVz/XmIuvgL6FSLUyfvgGg1i1/dnoJy2KukElqTNv3UgxyqlEwySelTmZ4StmQ9nnboqIxN0E+H3VCLqzTI1Gi7VNI5u7vjpzGxozj0FbGFAdmNZuZ/2XtDKObIBcqzZArtvgoyiTBhMz2Jj2hOUM5tkCZFnZWwgZUU4b2OiV7BH915XVoXLm+5/r3fqXqwkJFOINzuAQfrqEKd1CDOjDowzO8wpsjnRdn6rwvSgvOsucU/sj5+AEOeo/K</latexit><latexit sha1_base64="xs4ugI0JFD7GPwq0H4Flsq2J70c=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0i82GPBi8eK9gPaUDbbTbt0swm7k0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0PO+ndLW9s7uXnm/cnB4dHxSPT1rmyTTjLdYIhPdDanhUijeQoGSd1PNaRxK3gkndwu/M+XaiEQ94SzlQUxHSkSCUbTS43TgDao1z/WWIJvEL0gNCjQH1a/+MGFZzBUySY3p+V6KQU41Cib5vNLPDE8pm9AR71mqaMxNkC9PnZMrqwxJlGhbCslS/T2R09iYWRzazpji2Kx7C/E/r5dhVA9yodIMuWKrRVEmCSZk8TcZCs0ZypkllGlhbyVsTDVlaNOp2BD89Zc3SfvG9T3Xf/BrDbeIowwXcAnX4MMtNOAemtACBiN4hld4c6Tz4rw7H6vWklPMnMMfOJ8/ACyNhg==</latexit>

v0
<latexit sha1_base64="YpprKHKQYTdowkIE+Q+4Yac2fKM=">AAAB6nicbZC7SgNBFIbPxluMt6ilzWAQrJZdGy0DNpYRzQWSJcxOZpMhs7PLzNlAWPIAFjYWSrD1iezsfBQnl0ITfxj4+P9zmHNOmEph0PO+nMLG5tb2TnG3tLd/cHhUPj5pmCTTjNdZIhPdCqnhUiheR4GSt1LNaRxK3gyHt7O8OeLaiEQ94jjlQUz7SkSCUbTWw6jrdcsVz/XmIuvgL6FSLUyfvgGg1i1/dnoJy2KukElqTNv3UgxyqlEwySelTmZ4StmQ9nnboqIxN0E+H3VCLqzTI1Gi7VNI5u7vjpzGxozj0FbGFAdmNZuZ/2XtDKObIBcqzZArtvgoyiTBhMz2Jj2hOUM5tkCZFnZWwgZUU4b2OiV7BH915XVoXLm+5/r3fqXqwkJFOINzuAQfrqEKd1CDOjDowzO8wpsjnRdn6rwvSgvOsucU/sj5+AEOeo/K</latexit><latexit sha1_base64="xs4ugI0JFD7GPwq0H4Flsq2J70c=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0i82GPBi8eK9gPaUDbbTbt0swm7k0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0PO+ndLW9s7uXnm/cnB4dHxSPT1rmyTTjLdYIhPdDanhUijeQoGSd1PNaRxK3gkndwu/M+XaiEQ94SzlQUxHSkSCUbTS43TgDao1z/WWIJvEL0gNCjQH1a/+MGFZzBUySY3p+V6KQU41Cib5vNLPDE8pm9AR71mqaMxNkC9PnZMrqwxJlGhbCslS/T2R09iYWRzazpji2Kx7C/E/r5dhVA9yodIMuWKrRVEmCSZk8TcZCs0ZypkllGlhbyVsTDVlaNOp2BD89Zc3SfvG9T3Xf/BrDbeIowwXcAnX4MMtNOAemtACBiN4hld4c6Tz4rw7H6vWklPMnMMfOJ8/ACyNhg==</latexit> v1<latexit sha1_base64="a/vveIuHaZiNK1uGwVusLKdStlc=">AAAB6nicbZDLSgMxFIZP6q3WW9Wlm2ARXA0TN7osuHFZ0V6gHUomzbShmcyQZApl6AO4cONCKW59InfufBTTy0Jbfwh8/P855JwTplIY6/tfqLCxubW9U9wt7e0fHB6Vj08aJsk043WWyES3Qmq4FIrXrbCSt1LNaRxK3gyHt7O8OeLaiEQ92nHKg5j2lYgEo9ZZD6Mu6ZYrvufPhdeBLKFSLUyfvgGg1i1/dnoJy2KuLJPUmDbxUxvkVFvBJJ+UOpnhKWVD2udth4rG3AT5fNQJvnBOD0eJdk9ZPHd/d+Q0NmYch64ypnZgVrOZ+V/Wzmx0E+RCpZnlii0+ijKJbYJne+Oe0JxZOXZAmRZuVswGVFNm3XVK7ghkdeV1aFx5xPfIPalUPVioCGdwDpdA4BqqcAc1qAODPjzDK7whiV7QFL0vSgto2XMKf4Q+fgAP/o/L</latexit><latexit sha1_base64="RPDYl4x9v8KZ5QVVzq5Vp3xFLZI=">AAAB6nicbVA9SwNBEJ3zM8avqKXNYhCsjlsbLQM2lhHNByRH2NvMJUv29o7dvUAI+Qk2ForY+ovs/Ddukis08cHA470ZZuZFmRTGBsG3t7G5tb2zW9or7x8cHh1XTk6bJs01xwZPZarbETMohcKGFVZiO9PIkkhiKxrdzf3WGLURqXqykwzDhA2UiAVn1kmP4x7tVaqBHyxA1gktSBUK1HuVr24/5XmCynLJjOnQILPhlGkruMRZuZsbzBgfsQF2HFUsQRNOF6fOyKVT+iROtStlyUL9PTFliTGTJHKdCbNDs+rNxf+8Tm7j23AqVJZbVHy5KM4lsSmZ/036QiO3cuII41q4WwkfMs24demUXQh09eV10rz2aeDTB1qt+UUcJTiHC7gCCjdQg3uoQwM4DOAZXuHNk96L9+59LFs3vGLmDP7A+/wBAbCNhw==</latexit>

v1<latexit sha1_base64="a/vveIuHaZiNK1uGwVusLKdStlc=">AAAB6nicbZDLSgMxFIZP6q3WW9Wlm2ARXA0TN7osuHFZ0V6gHUomzbShmcyQZApl6AO4cONCKW59InfufBTTy0Jbfwh8/P855JwTplIY6/tfqLCxubW9U9wt7e0fHB6Vj08aJsk043WWyES3Qmq4FIrXrbCSt1LNaRxK3gyHt7O8OeLaiEQ92nHKg5j2lYgEo9ZZD6Mu6ZYrvufPhdeBLKFSLUyfvgGg1i1/dnoJy2KuLJPUmDbxUxvkVFvBJJ+UOpnhKWVD2udth4rG3AT5fNQJvnBOD0eJdk9ZPHd/d+Q0NmYch64ypnZgVrOZ+V/Wzmx0E+RCpZnlii0+ijKJbYJne+Oe0JxZOXZAmRZuVswGVFNm3XVK7ghkdeV1aFx5xPfIPalUPVioCGdwDpdA4BqqcAc1qAODPjzDK7whiV7QFL0vSgto2XMKf4Q+fgAP/o/L</latexit><latexit sha1_base64="RPDYl4x9v8KZ5QVVzq5Vp3xFLZI=">AAAB6nicbVA9SwNBEJ3zM8avqKXNYhCsjlsbLQM2lhHNByRH2NvMJUv29o7dvUAI+Qk2ForY+ovs/Ddukis08cHA470ZZuZFmRTGBsG3t7G5tb2zW9or7x8cHh1XTk6bJs01xwZPZarbETMohcKGFVZiO9PIkkhiKxrdzf3WGLURqXqykwzDhA2UiAVn1kmP4x7tVaqBHyxA1gktSBUK1HuVr24/5XmCynLJjOnQILPhlGkruMRZuZsbzBgfsQF2HFUsQRNOF6fOyKVT+iROtStlyUL9PTFliTGTJHKdCbNDs+rNxf+8Tm7j23AqVJZbVHy5KM4lsSmZ/036QiO3cuII41q4WwkfMs24demUXQh09eV10rz2aeDTB1qt+UUcJTiHC7gCCjdQg3uoQwM4DOAZXuHNk96L9+59LFs3vGLmDP7A+/wBAbCNhw==</latexit>

v2<latexit sha1_base64="gdUbC+feix7kJ3xhQs7TH3DWT20=">AAAB6nicbZC7SgNBFIbPxluMt6ilzWAQrJZdGy0DNpYRzQWSJcxOZpMhs7PLzNlAWPIAFjYWSrD1iezsfBQnl0ITfxj4+P9zmHNOmEph0PO+nMLG5tb2TnG3tLd/cHhUPj5pmCTTjNdZIhPdCqnhUiheR4GSt1LNaRxK3gyHt7O8OeLaiEQ94jjlQUz7SkSCUbTWw6h71S1XPNebi6yDv4RKtTB9+gaAWrf82eklLIu5QiapMW3fSzHIqUbBJJ+UOpnhKWVD2udti4rG3AT5fNQJubBOj0SJtk8hmbu/O3IaGzOOQ1sZUxyY1Wxm/pe1M4xuglyoNEOu2OKjKJMEEzLbm/SE5gzl2AJlWthZCRtQTRna65TsEfzVldehceX6nuvf+5WqCwsV4QzO4RJ8uIYq3EEN6sCgD8/wCm+OdF6cqfO+KC04y55T+CPn4wcRgo/M</latexit><latexit sha1_base64="3JHUCGfOlC3QIsXH274sFYdnfew=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0h60WPBi8eK9gPaUDbbTbt0swm7k0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0PO+ndLW9s7uXnm/cnB4dHxSPT1rmyTTjLdYIhPdDanhUijeQoGSd1PNaRxK3gkndwu/M+XaiEQ94SzlQUxHSkSCUbTS43RQH1RrnustQTaJX5AaFGgOql/9YcKymCtkkhrT870Ug5xqFEzyeaWfGZ5SNqEj3rNU0ZibIF+eOidXVhmSKNG2FJKl+nsip7Exszi0nTHFsVn3FuJ/Xi/D6DbIhUoz5IqtFkWZJJiQxd9kKDRnKGeWUKaFvZWwMdWUoU2nYkPw11/eJO2663uu/+DXGm4RRxku4BKuwYcbaMA9NKEFDEbwDK/w5kjnxXl3PlatJaeYOYc/cD5/AAM0jYg=</latexit>

v2<latexit sha1_base64="gdUbC+feix7kJ3xhQs7TH3DWT20=">AAAB6nicbZC7SgNBFIbPxluMt6ilzWAQrJZdGy0DNpYRzQWSJcxOZpMhs7PLzNlAWPIAFjYWSrD1iezsfBQnl0ITfxj4+P9zmHNOmEph0PO+nMLG5tb2TnG3tLd/cHhUPj5pmCTTjNdZIhPdCqnhUiheR4GSt1LNaRxK3gyHt7O8OeLaiEQ94jjlQUz7SkSCUbTWw6h71S1XPNebi6yDv4RKtTB9+gaAWrf82eklLIu5QiapMW3fSzHIqUbBJJ+UOpnhKWVD2udti4rG3AT5fNQJubBOj0SJtk8hmbu/O3IaGzOOQ1sZUxyY1Wxm/pe1M4xuglyoNEOu2OKjKJMEEzLbm/SE5gzl2AJlWthZCRtQTRna65TsEfzVldehceX6nuvf+5WqCwsV4QzO4RJ8uIYq3EEN6sCgD8/wCm+OdF6cqfO+KC04y55T+CPn4wcRgo/M</latexit><latexit sha1_base64="3JHUCGfOlC3QIsXH274sFYdnfew=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0h60WPBi8eK9gPaUDbbTbt0swm7k0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0PO+ndLW9s7uXnm/cnB4dHxSPT1rmyTTjLdYIhPdDanhUijeQoGSd1PNaRxK3gkndwu/M+XaiEQ94SzlQUxHSkSCUbTS43RQH1RrnustQTaJX5AaFGgOql/9YcKymCtkkhrT870Ug5xqFEzyeaWfGZ5SNqEj3rNU0ZibIF+eOidXVhmSKNG2FJKl+nsip7Exszi0nTHFsVn3FuJ/Xi/D6DbIhUoz5IqtFkWZJJiQxd9kKDRnKGeWUKaFvZWwMdWUoU2nYkPw11/eJO2663uu/+DXGm4RRxku4BKuwYcbaMA9NKEFDEbwDK/w5kjnxXl3PlatJaeYOYc/cD5/AAM0jYg=</latexit>

v3
<latexit sha1_base64="+0OUYZnitO5la1dEh3wlYTVeMYM=">AAAB6nicbZA9SwNBEIbn4leMX1FLm8UgWB13WmgZsLGMaBIhOcLeZi9Zsrd37M4FwpEfYGFjoQRbf5GdnT/FzUehiS8sPLzvDDszYSqFQc/7cgpr6xubW8Xt0s7u3v5B+fCoYZJMM15niUz0Y0gNl0LxOgqU/DHVnMah5M1wcDPNm0OujUjUA45SHsS0p0QkGEVr3Q87l51yxXO9mcgq+AuoVAuTp28AqHXKn+1uwrKYK2SSGtPyvRSDnGoUTPJxqZ0ZnlI2oD3esqhozE2Qz0YdkzPrdEmUaPsUkpn7uyOnsTGjOLSVMcW+Wc6m5n9ZK8PoOsiFSjPkis0/ijJJMCHTvUlXaM5QjixQpoWdlbA+1ZShvU7JHsFfXnkVGheu77n+nV+pujBXEU7gFM7Bhyuowi3UoA4MevAMr/DmSOfFmTjv89KCs+g5hj9yPn4AEwaPzQ==</latexit><latexit sha1_base64="qGatZK/0A16CnT2P67Qxih9XwrA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0j0oMeCF48V7Qe0oWy2k3bpZhN2N4US+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG8/7dkobm1vbO+Xdyt7+weFR9fikpZNMMWyyRCSqE1KNgktsGm4EdlKFNA4FtsPx3dxvT1BpnsgnM00xiOlQ8ogzaqz0OOlf96s1z/UWIOvEL0gNCjT61a/eIGFZjNIwQbXu+l5qgpwqw5nAWaWXaUwpG9Mhdi2VNEYd5ItTZ+TCKgMSJcqWNGSh/p7Iaaz1NA5tZ0zNSK96c/E/r5uZ6DbIuUwzg5ItF0WZICYh87/JgCtkRkwtoUxxeythI6ooMzadig3BX315nbSuXN9z/Qe/VneLOMpwBudwCT7cQB3uoQFNYDCEZ3iFN0c4L86787FsLTnFzCn8gfP5AwS4jYk=</latexit>

v3
<latexit sha1_base64="+0OUYZnitO5la1dEh3wlYTVeMYM=">AAAB6nicbZA9SwNBEIbn4leMX1FLm8UgWB13WmgZsLGMaBIhOcLeZi9Zsrd37M4FwpEfYGFjoQRbf5GdnT/FzUehiS8sPLzvDDszYSqFQc/7cgpr6xubW8Xt0s7u3v5B+fCoYZJMM15niUz0Y0gNl0LxOgqU/DHVnMah5M1wcDPNm0OujUjUA45SHsS0p0QkGEVr3Q87l51yxXO9mcgq+AuoVAuTp28AqHXKn+1uwrKYK2SSGtPyvRSDnGoUTPJxqZ0ZnlI2oD3esqhozE2Qz0YdkzPrdEmUaPsUkpn7uyOnsTGjOLSVMcW+Wc6m5n9ZK8PoOsiFSjPkis0/ijJJMCHTvUlXaM5QjixQpoWdlbA+1ZShvU7JHsFfXnkVGheu77n+nV+pujBXEU7gFM7Bhyuowi3UoA4MevAMr/DmSOfFmTjv89KCs+g5hj9yPn4AEwaPzQ==</latexit><latexit sha1_base64="qGatZK/0A16CnT2P67Qxih9XwrA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0j0oMeCF48V7Qe0oWy2k3bpZhN2N4US+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG8/7dkobm1vbO+Xdyt7+weFR9fikpZNMMWyyRCSqE1KNgktsGm4EdlKFNA4FtsPx3dxvT1BpnsgnM00xiOlQ8ogzaqz0OOlf96s1z/UWIOvEL0gNCjT61a/eIGFZjNIwQbXu+l5qgpwqw5nAWaWXaUwpG9Mhdi2VNEYd5ItTZ+TCKgMSJcqWNGSh/p7Iaaz1NA5tZ0zNSK96c/E/r5uZ6DbIuUwzg5ItF0WZICYh87/JgCtkRkwtoUxxeythI6ooMzadig3BX315nbSuXN9z/Qe/VneLOMpwBudwCT7cQB3uoQFNYDCEZ3iFN0c4L86787FsLTnFzCn8gfP5AwS4jYk=</latexit>

v5
<latexit sha1_base64="TXbAmtkFUsn+ajjvoXkwmxLy0T4=">AAAB6nicbZA9SwNBEIbn4leMX1FLm8UgWB13gmgZsLGMaBIhOcLeZi9Zsrd37M4FwpEfYGFjoQRbf5GdnT/FzUehiS8sPLzvDDszYSqFQc/7cgpr6xubW8Xt0s7u3v5B+fCoYZJMM15niUz0Y0gNl0LxOgqU/DHVnMah5M1wcDPNm0OujUjUA45SHsS0p0QkGEVr3Q87l51yxXO9mcgq+AuoVAuTp28AqHXKn+1uwrKYK2SSGtPyvRSDnGoUTPJxqZ0ZnlI2oD3esqhozE2Qz0YdkzPrdEmUaPsUkpn7uyOnsTGjOLSVMcW+Wc6m5n9ZK8PoOsiFSjPkis0/ijJJMCHTvUlXaM5QjixQpoWdlbA+1ZShvU7JHsFfXnkVGheu77n+nV+pujBXEU7gFM7Bhyuowi3UoA4MevAMr/DmSOfFmTjv89KCs+g5hj9yPn4AFg6Pzw==</latexit><latexit sha1_base64="B0HJJmIlB+u3wc0a3jOwGnU07WA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0gE0WPBi8eK9gPaUDbbSbt0swm7m0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZemAqujed9O6WNza3tnfJuZW//4PCoenzS0kmmGDZZIhLVCalGwSU2DTcCO6lCGocC2+H4bu63J6g0T+STmaYYxHQoecQZNVZ6nPSv+9Wa53oLkHXiF6QGBRr96ldvkLAsRmmYoFp3fS81QU6V4UzgrNLLNKaUjekQu5ZKGqMO8sWpM3JhlQGJEmVLGrJQf0/kNNZ6Goe2M6ZmpFe9ufif181MdBvkXKaZQcmWi6JMEJOQ+d9kwBUyI6aWUKa4vZWwEVWUGZtOxYbgr768TlpXru+5/oNfq7tFHGU4g3O4BB9uoA730IAmMBjCM7zCmyOcF+fd+Vi2lpxi5hT+wPn8AQfAjYs=</latexit>

v5
<latexit sha1_base64="TXbAmtkFUsn+ajjvoXkwmxLy0T4=">AAAB6nicbZA9SwNBEIbn4leMX1FLm8UgWB13gmgZsLGMaBIhOcLeZi9Zsrd37M4FwpEfYGFjoQRbf5GdnT/FzUehiS8sPLzvDDszYSqFQc/7cgpr6xubW8Xt0s7u3v5B+fCoYZJMM15niUz0Y0gNl0LxOgqU/DHVnMah5M1wcDPNm0OujUjUA45SHsS0p0QkGEVr3Q87l51yxXO9mcgq+AuoVAuTp28AqHXKn+1uwrKYK2SSGtPyvRSDnGoUTPJxqZ0ZnlI2oD3esqhozE2Qz0YdkzPrdEmUaPsUkpn7uyOnsTGjOLSVMcW+Wc6m5n9ZK8PoOsiFSjPkis0/ijJJMCHTvUlXaM5QjixQpoWdlbA+1ZShvU7JHsFfXnkVGheu77n+nV+pujBXEU7gFM7Bhyuowi3UoA4MevAMr/DmSOfFmTjv89KCs+g5hj9yPn4AFg6Pzw==</latexit><latexit sha1_base64="B0HJJmIlB+u3wc0a3jOwGnU07WA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0gE0WPBi8eK9gPaUDbbSbt0swm7m0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZemAqujed9O6WNza3tnfJuZW//4PCoenzS0kmmGDZZIhLVCalGwSU2DTcCO6lCGocC2+H4bu63J6g0T+STmaYYxHQoecQZNVZ6nPSv+9Wa53oLkHXiF6QGBRr96ldvkLAsRmmYoFp3fS81QU6V4UzgrNLLNKaUjekQu5ZKGqMO8sWpM3JhlQGJEmVLGrJQf0/kNNZ6Goe2M6ZmpFe9ufif181MdBvkXKaZQcmWi6JMEJOQ+d9kwBUyI6aWUKa4vZWwEVWUGZtOxYbgr768TlpXru+5/oNfq7tFHGU4g3O4BB9uoA730IAmMBjCM7zCmyOcF+fd+Vi2lpxi5hT+wPn8AQfAjYs=</latexit>

v9
<latexit sha1_base64="I9BFlSgrktUoEbT0U2TPMHN+/JI=">AAAB6nicbZA9SwNBEIbn4leMX1FLm8UgWB13NmoXsLGMaBIhOcLeZi9Zsrd37M4FwpEfYGFjoQRbf5GdnT/FzUehiS8sPLzvDDszYSqFQc/7cgpr6xubW8Xt0s7u3v5B+fCoYZJMM15niUz0Y0gNl0LxOgqU/DHVnMah5M1wcDPNm0OujUjUA45SHsS0p0QkGEVr3Q87151yxXO9mcgq+AuoVAuTp28AqHXKn+1uwrKYK2SSGtPyvRSDnGoUTPJxqZ0ZnlI2oD3esqhozE2Qz0YdkzPrdEmUaPsUkpn7uyOnsTGjOLSVMcW+Wc6m5n9ZK8PoKsiFSjPkis0/ijJJMCHTvUlXaM5QjixQpoWdlbA+1ZShvU7JHsFfXnkVGheu77n+nV+pujBXEU7gFM7Bh0uowi3UoA4MevAMr/DmSOfFmTjv89KCs+g5hj9yPn4AHB6P0w==</latexit><latexit sha1_base64="BuQ1znvXBFlDis6bTtKREcyTGz4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0i8qLeCF48V7Qe0oWy2k3bpZhN2N4US+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG8/7dkobm1vbO+Xdyt7+weFR9fikpZNMMWyyRCSqE1KNgktsGm4EdlKFNA4FtsPx3dxvT1BpnsgnM00xiOlQ8ogzaqz0OOnf9qs1z/UWIOvEL0gNCjT61a/eIGFZjNIwQbXu+l5qgpwqw5nAWaWXaUwpG9Mhdi2VNEYd5ItTZ+TCKgMSJcqWNGSh/p7Iaaz1NA5tZ0zNSK96c/E/r5uZ6CbIuUwzg5ItF0WZICYh87/JgCtkRkwtoUxxeythI6ooMzadig3BX315nbSuXN9z/Qe/VneLOMpwBudwCT5cQx3uoQFNYDCEZ3iFN0c4L86787FsLTnFzCn8gfP5Aw3QjY8=</latexit>

v9
<latexit sha1_base64="I9BFlSgrktUoEbT0U2TPMHN+/JI=">AAAB6nicbZA9SwNBEIbn4leMX1FLm8UgWB13NmoXsLGMaBIhOcLeZi9Zsrd37M4FwpEfYGFjoQRbf5GdnT/FzUehiS8sPLzvDDszYSqFQc/7cgpr6xubW8Xt0s7u3v5B+fCoYZJMM15niUz0Y0gNl0LxOgqU/DHVnMah5M1wcDPNm0OujUjUA45SHsS0p0QkGEVr3Q87151yxXO9mcgq+AuoVAuTp28AqHXKn+1uwrKYK2SSGtPyvRSDnGoUTPJxqZ0ZnlI2oD3esqhozE2Qz0YdkzPrdEmUaPsUkpn7uyOnsTGjOLSVMcW+Wc6m5n9ZK8PoKsiFSjPkis0/ijJJMCHTvUlXaM5QjixQpoWdlbA+1ZShvU7JHsFfXnkVGheu77n+nV+pujBXEU7gFM7Bh0uowi3UoA4MevAMr/DmSOfFmTjv89KCs+g5hj9yPn4AHB6P0w==</latexit><latexit sha1_base64="BuQ1znvXBFlDis6bTtKREcyTGz4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0i8qLeCF48V7Qe0oWy2k3bpZhN2N4US+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG8/7dkobm1vbO+Xdyt7+weFR9fikpZNMMWyyRCSqE1KNgktsGm4EdlKFNA4FtsPx3dxvT1BpnsgnM00xiOlQ8ogzaqz0OOnf9qs1z/UWIOvEL0gNCjT61a/eIGFZjNIwQbXu+l5qgpwqw5nAWaWXaUwpG9Mhdi2VNEYd5ItTZ+TCKgMSJcqWNGSh/p7Iaaz1NA5tZ0zNSK96c/E/r5uZ6CbIuUwzg5ItF0WZICYh87/JgCtkRkwtoUxxeythI6ooMzadig3BX315nbSuXN9z/Qe/VneLOMpwBudwCT5cQx3uoQFNYDCEZ3iFN0c4L86787FsLTnFzCn8gfP5Aw3QjY8=</latexit>

v10
<latexit sha1_base64="6WNk8avl+ssh9d+b/sMbRG8NF3E=">AAAB7XicbZDLSgMxFIbP1Futt6pLN8EiuBombnRZcOOygr1AO5RMmmljM8mQZApl6AO4c+OiIm59H3fufBTTy0Jbfwh8/P855JwTpYIbGwRfXmFjc2t7p7hb2ts/ODwqH580jMo0ZXWqhNKtiBgmuGR1y61grVQzkkSCNaPh7Sxvjpg2XMkHO05ZmJC+5DGnxDqrMermOJh0y5XAD+ZC64CXUKkWpk/fAFDrlj87PUWzhElLBTGmjYPUhjnRllPBJqVOZlhK6JD0WduhJAkzYT6fdoIunNNDsdLuSYvm7u+OnCTGjJPIVSbEDsxqNjP/y9qZjW/CnMs0s0zSxUdxJpBVaLY66nHNqBVjB4Rq7mZFdEA0odYdqOSOgFdXXofGlY8DH9/jStWHhYpwBudwCRiuoQp3UIM6UHiEZ5jCq6e8F+/Ne1+UFrxlzyn8kffxA0P8kRE=</latexit><latexit sha1_base64="6uNOjX1h3qFt1GaF4+ztrEnh9yM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbB07LxYo8FLx4r2A9ol5JNs21sNlmSbKEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZelApubBB8e6Wt7Z3dvfJ+5eDw6PikenrWNirTlLWoEkp3I2KY4JK1LLeCdVPNSBIJ1okmdwu/M2XacCUf7SxlYUJGksecEuuk9nSQ42A+qNYCP1gCbRJckBoUaA6qX/2holnCpKWCGNPDQWrDnGjLqWDzSj8zLCV0Qkas56gkCTNhvrx2jq6cMkSx0q6kRUv190ROEmNmSeQ6E2LHZt1biP95vczG9TDnMs0sk3S1KM4EsgotXkdDrhm1YuYIoZq7WxEdE02odQFVXAh4/eVN0r7xceDjB1xr+EUcZbiAS7gGDLfQgHtoQgsoPMEzvMKbp7wX7937WLWWvGLmHP7A+/wBNa6OzQ==</latexit>

v10
<latexit sha1_base64="6WNk8avl+ssh9d+b/sMbRG8NF3E=">AAAB7XicbZDLSgMxFIbP1Futt6pLN8EiuBombnRZcOOygr1AO5RMmmljM8mQZApl6AO4c+OiIm59H3fufBTTy0Jbfwh8/P855JwTpYIbGwRfXmFjc2t7p7hb2ts/ODwqH580jMo0ZXWqhNKtiBgmuGR1y61grVQzkkSCNaPh7Sxvjpg2XMkHO05ZmJC+5DGnxDqrMermOJh0y5XAD+ZC64CXUKkWpk/fAFDrlj87PUWzhElLBTGmjYPUhjnRllPBJqVOZlhK6JD0WduhJAkzYT6fdoIunNNDsdLuSYvm7u+OnCTGjJPIVSbEDsxqNjP/y9qZjW/CnMs0s0zSxUdxJpBVaLY66nHNqBVjB4Rq7mZFdEA0odYdqOSOgFdXXofGlY8DH9/jStWHhYpwBudwCRiuoQp3UIM6UHiEZ5jCq6e8F+/Ne1+UFrxlzyn8kffxA0P8kRE=</latexit><latexit sha1_base64="6uNOjX1h3qFt1GaF4+ztrEnh9yM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbB07LxYo8FLx4r2A9ol5JNs21sNlmSbKEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZelApubBB8e6Wt7Z3dvfJ+5eDw6PikenrWNirTlLWoEkp3I2KY4JK1LLeCdVPNSBIJ1okmdwu/M2XacCUf7SxlYUJGksecEuuk9nSQ42A+qNYCP1gCbRJckBoUaA6qX/2holnCpKWCGNPDQWrDnGjLqWDzSj8zLCV0Qkas56gkCTNhvrx2jq6cMkSx0q6kRUv190ROEmNmSeQ6E2LHZt1biP95vczG9TDnMs0sk3S1KM4EsgotXkdDrhm1YuYIoZq7WxEdE02odQFVXAh4/eVN0r7xceDjB1xr+EUcZbiAS7gGDLfQgHtoQgsoPMEzvMKbp7wX7937WLWWvGLmHP7A+/wBNa6OzQ==</latexit>

v4<latexit sha1_base64="O3v2wKxK7IpogwUGfS5o8fObI7Q=">AAAB6nicbZA9SwNBEIbn4leMX1FLm8UgWB13ImgZsLGMaBIhOcLeZi9Zsrd37M4FwpEfYGFjoQRbf5GdnT/FzUehiS8sPLzvDDszYSqFQc/7cgpr6xubW8Xt0s7u3v5B+fCoYZJMM15niUz0Y0gNl0LxOgqU/DHVnMah5M1wcDPNm0OujUjUA45SHsS0p0QkGEVr3Q87l51yxXO9mcgq+AuoVAuTp28AqHXKn+1uwrKYK2SSGtPyvRSDnGoUTPJxqZ0ZnlI2oD3esqhozE2Qz0YdkzPrdEmUaPsUkpn7uyOnsTGjOLSVMcW+Wc6m5n9ZK8PoOsiFSjPkis0/ijJJMCHTvUlXaM5QjixQpoWdlbA+1ZShvU7JHsFfXnkVGheu77n+nV+pujBXEU7gFM7Bhyuowi3UoA4MevAMr/DmSOfFmTjv89KCs+g5hj9yPn4AFIqPzg==</latexit><latexit sha1_base64="DgseiVWjc9HV2fERTwn+p/Dyk20=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hE0GPBi8eK9gPaUDbbSbt0swm7m0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZemAqujed9O6WNza3tnfJuZW//4PCoenzS0kmmGDZZIhLVCalGwSU2DTcCO6lCGocC2+H4bu63J6g0T+STmaYYxHQoecQZNVZ6nPSv+9Wa53oLkHXiF6QGBRr96ldvkLAsRmmYoFp3fS81QU6V4UzgrNLLNKaUjekQu5ZKGqMO8sWpM3JhlQGJEmVLGrJQf0/kNNZ6Goe2M6ZmpFe9ufif181MdBvkXKaZQcmWi6JMEJOQ+d9kwBUyI6aWUKa4vZWwEVWUGZtOxYbgr768TlpXru+5/oNfq7tFHGU4g3O4BB9uoA730IAmMBjCM7zCmyOcF+fd+Vi2lpxi5hT+wPn8AQY8jYo=</latexit>

v4<latexit sha1_base64="O3v2wKxK7IpogwUGfS5o8fObI7Q=">AAAB6nicbZA9SwNBEIbn4leMX1FLm8UgWB13ImgZsLGMaBIhOcLeZi9Zsrd37M4FwpEfYGFjoQRbf5GdnT/FzUehiS8sPLzvDDszYSqFQc/7cgpr6xubW8Xt0s7u3v5B+fCoYZJMM15niUz0Y0gNl0LxOgqU/DHVnMah5M1wcDPNm0OujUjUA45SHsS0p0QkGEVr3Q87l51yxXO9mcgq+AuoVAuTp28AqHXKn+1uwrKYK2SSGtPyvRSDnGoUTPJxqZ0ZnlI2oD3esqhozE2Qz0YdkzPrdEmUaPsUkpn7uyOnsTGjOLSVMcW+Wc6m5n9ZK8PoOsiFSjPkis0/ijJJMCHTvUlXaM5QjixQpoWdlbA+1ZShvU7JHsFfXnkVGheu77n+nV+pujBXEU7gFM7Bhyuowi3UoA4MevAMr/DmSOfFmTjv89KCs+g5hj9yPn4AFIqPzg==</latexit><latexit sha1_base64="DgseiVWjc9HV2fERTwn+p/Dyk20=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hE0GPBi8eK9gPaUDbbSbt0swm7m0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZemAqujed9O6WNza3tnfJuZW//4PCoenzS0kmmGDZZIhLVCalGwSU2DTcCO6lCGocC2+H4bu63J6g0T+STmaYYxHQoecQZNVZ6nPSv+9Wa53oLkHXiF6QGBRr96ldvkLAsRmmYoFp3fS81QU6V4UzgrNLLNKaUjekQu5ZKGqMO8sWpM3JhlQGJEmVLGrJQf0/kNNZ6Goe2M6ZmpFe9ufif181MdBvkXKaZQcmWi6JMEJOQ+d9kwBUyI6aWUKa4vZWwEVWUGZtOxYbgr768TlpXru+5/oNfq7tFHGU4g3O4BB9uoA730IAmMBjCM7zCmyOcF+fd+Vi2lpxi5hT+wPn8AQY8jYo=</latexit>

v11<latexit sha1_base64="yiW00bOyR4CVt0tXs6qeOXMYiRs=">AAAB7XicbZDLSgMxFIbP1Futt6pLN8EiuBombnRZcOOygr1AO5RMmmljM8mQZApl6AO4c+OiIm59H3fufBTTy0Jbfwh8/P855JwTpYIbGwRfXmFjc2t7p7hb2ts/ODwqH580jMo0ZXWqhNKtiBgmuGR1y61grVQzkkSCNaPh7Sxvjpg2XMkHO05ZmJC+5DGnxDqrMermGE+65UrgB3OhdcBLqFQL06dvAKh1y5+dnqJZwqSlghjTxkFqw5xoy6lgk1InMywldEj6rO1QkoSZMJ9PO0EXzumhWGn3pEVz93dHThJjxknkKhNiB2Y1m5n/Ze3MxjdhzmWaWSbp4qM4E8gqNFsd9bhm1IqxA0I1d7MiOiCaUOsOVHJHwKsrr0PjyseBj+9xperDQkU4g3O4BAzXUIU7qEEdKDzCM0zh1VPei/fmvS9KC96y5xT+yPv4AUWBkRI=</latexit><latexit sha1_base64="xy03gk5ZwFOxA5vCZz4qzTKruPA=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbB07LxYo8FLx4r2A9ol5JNs21sNlmSbKEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZelApubBB8e6Wt7Z3dvfJ+5eDw6PikenrWNirTlLWoEkp3I2KY4JK1LLeCdVPNSBIJ1okmdwu/M2XacCUf7SxlYUJGksecEuuk9nSQYzwfVGuBHyyBNgkuSA0KNAfVr/5Q0Sxh0lJBjOnhILVhTrTlVLB5pZ8ZlhI6ISPWc1SShJkwX147R1dOGaJYaVfSoqX6eyIniTGzJHKdCbFjs+4txP+8XmbjephzmWaWSbpaFGcCWYUWr6Mh14xaMXOEUM3drYiOiSbUuoAqLgS8/vImad/4OPDxA641/CKOMlzAJVwDhltowD00oQUUnuAZXuHNU96L9+59rFpLXjFzDn/gff4ANzOOzg==</latexit>

v11<latexit sha1_base64="yiW00bOyR4CVt0tXs6qeOXMYiRs=">AAAB7XicbZDLSgMxFIbP1Futt6pLN8EiuBombnRZcOOygr1AO5RMmmljM8mQZApl6AO4c+OiIm59H3fufBTTy0Jbfwh8/P855JwTpYIbGwRfXmFjc2t7p7hb2ts/ODwqH580jMo0ZXWqhNKtiBgmuGR1y61grVQzkkSCNaPh7Sxvjpg2XMkHO05ZmJC+5DGnxDqrMermGE+65UrgB3OhdcBLqFQL06dvAKh1y5+dnqJZwqSlghjTxkFqw5xoy6lgk1InMywldEj6rO1QkoSZMJ9PO0EXzumhWGn3pEVz93dHThJjxknkKhNiB2Y1m5n/Ze3MxjdhzmWaWSbp4qM4E8gqNFsd9bhm1IqxA0I1d7MiOiCaUOsOVHJHwKsrr0PjyseBj+9xperDQkU4g3O4BAzXUIU7qEEdKDzCM0zh1VPei/fmvS9KC96y5xT+yPv4AUWBkRI=</latexit><latexit sha1_base64="xy03gk5ZwFOxA5vCZz4qzTKruPA=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbB07LxYo8FLx4r2A9ol5JNs21sNlmSbKEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZelApubBB8e6Wt7Z3dvfJ+5eDw6PikenrWNirTlLWoEkp3I2KY4JK1LLeCdVPNSBIJ1okmdwu/M2XacCUf7SxlYUJGksecEuuk9nSQYzwfVGuBHyyBNgkuSA0KNAfVr/5Q0Sxh0lJBjOnhILVhTrTlVLB5pZ8ZlhI6ISPWc1SShJkwX147R1dOGaJYaVfSoqX6eyIniTGzJHKdCbFjs+4txP+8XmbjephzmWaWSbpaFGcCWYUWr6Mh14xaMXOEUM3drYiOiSbUuoAqLgS8/vImad/4OPDxA641/CKOMlzAJVwDhltowD00oQUUnuAZXuHNU96L9+59rFpLXjFzDn/gff4ANzOOzg==</latexit>

v6
<latexit sha1_base64="VGH5mMQ2vmRCO5M2TQhuT+APXy0=">AAAB6nicbZA9SwNBEIbn4leMX1FLm8UgWB13FmoZsLGMaBIhOcLeZi9Zsrd37M4FwpEfYGFjoQRbf5GdnT/FzUehiS8sPLzvDDszYSqFQc/7cgpr6xubW8Xt0s7u3v5B+fCoYZJMM15niUz0Y0gNl0LxOgqU/DHVnMah5M1wcDPNm0OujUjUA45SHsS0p0QkGEVr3Q87l51yxXO9mcgq+AuoVAuTp28AqHXKn+1uwrKYK2SSGtPyvRSDnGoUTPJxqZ0ZnlI2oD3esqhozE2Qz0YdkzPrdEmUaPsUkpn7uyOnsTGjOLSVMcW+Wc6m5n9ZK8PoOsiFSjPkis0/ijJJMCHTvUlXaM5QjixQpoWdlbA+1ZShvU7JHsFfXnkVGheu77n+nV+pujBXEU7gFM7Bhyuowi3UoA4MevAMr/DmSOfFmTjv89KCs+g5hj9yPn4AF5KP0A==</latexit><latexit sha1_base64="A0ITQbssvNpda2wskCzWQJzmbVs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0g8qMeCF48V7Qe0oWy2k3bpZhN2N4US+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG8/7dkobm1vbO+Xdyt7+weFR9fikpZNMMWyyRCSqE1KNgktsGm4EdlKFNA4FtsPx3dxvT1BpnsgnM00xiOlQ8ogzaqz0OOlf96s1z/UWIOvEL0gNCjT61a/eIGFZjNIwQbXu+l5qgpwqw5nAWaWXaUwpG9Mhdi2VNEYd5ItTZ+TCKgMSJcqWNGSh/p7Iaaz1NA5tZ0zNSK96c/E/r5uZ6DbIuUwzg5ItF0WZICYh87/JgCtkRkwtoUxxeythI6ooMzadig3BX315nbSuXN9z/Qe/VneLOMpwBudwCT7cQB3uoQFNYDCEZ3iFN0c4L86787FsLTnFzCn8gfP5AwlEjYw=</latexit>

v6
<latexit sha1_base64="VGH5mMQ2vmRCO5M2TQhuT+APXy0=">AAAB6nicbZA9SwNBEIbn4leMX1FLm8UgWB13FmoZsLGMaBIhOcLeZi9Zsrd37M4FwpEfYGFjoQRbf5GdnT/FzUehiS8sPLzvDDszYSqFQc/7cgpr6xubW8Xt0s7u3v5B+fCoYZJMM15niUz0Y0gNl0LxOgqU/DHVnMah5M1wcDPNm0OujUjUA45SHsS0p0QkGEVr3Q87l51yxXO9mcgq+AuoVAuTp28AqHXKn+1uwrKYK2SSGtPyvRSDnGoUTPJxqZ0ZnlI2oD3esqhozE2Qz0YdkzPrdEmUaPsUkpn7uyOnsTGjOLSVMcW+Wc6m5n9ZK8PoOsiFSjPkis0/ijJJMCHTvUlXaM5QjixQpoWdlbA+1ZShvU7JHsFfXnkVGheu77n+nV+pujBXEU7gFM7Bhyuowi3UoA4MevAMr/DmSOfFmTjv89KCs+g5hj9yPn4AF5KP0A==</latexit><latexit sha1_base64="A0ITQbssvNpda2wskCzWQJzmbVs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0g8qMeCF48V7Qe0oWy2k3bpZhN2N4US+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG8/7dkobm1vbO+Xdyt7+weFR9fikpZNMMWyyRCSqE1KNgktsGm4EdlKFNA4FtsPx3dxvT1BpnsgnM00xiOlQ8ogzaqz0OOlf96s1z/UWIOvEL0gNCjT61a/eIGFZjNIwQbXu+l5qgpwqw5nAWaWXaUwpG9Mhdi2VNEYd5ItTZ+TCKgMSJcqWNGSh/p7Iaaz1NA5tZ0zNSK96c/E/r5uZ6DbIuUwzg5ItF0WZICYh87/JgCtkRkwtoUxxeythI6ooMzadig3BX315nbSuXN9z/Qe/VneLOMpwBudwCT7cQB3uoQFNYDCEZ3iFN0c4L86787FsLTnFzCn8gfP5AwlEjYw=</latexit>

v7
<latexit sha1_base64="kr9d4umzTrj6yDrriWgJhHTcMSY=">AAAB6nicbZC7SgNBFIbPxluMt6ilzWAQrJZdGy0DNpYRzQWSJcxOZpMhs7PLzNlAWPIAFjYWSrD1iezsfBQnl0ITfxj4+P9zmHNOmEph0PO+nMLG5tb2TnG3tLd/cHhUPj5pmCTTjNdZIhPdCqnhUiheR4GSt1LNaRxK3gyHt7O8OeLaiEQ94jjlQUz7SkSCUbTWw6h73S1XPNebi6yDv4RKtTB9+gaAWrf82eklLIu5QiapMW3fSzHIqUbBJJ+UOpnhKWVD2udti4rG3AT5fNQJubBOj0SJtk8hmbu/O3IaGzOOQ1sZUxyY1Wxm/pe1M4xuglyoNEOu2OKjKJMEEzLbm/SE5gzl2AJlWthZCRtQTRna65TsEfzVldehceX6nuvf+5WqCwsV4QzO4RJ8uIYq3EEN6sCgD8/wCm+OdF6cqfO+KC04y55T+CPn4wcZFo/R</latexit><latexit sha1_base64="310P9NjXJ7/i35ZhkzBJC91lGqk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0i81GPBi8eK9gPaUDbbTbt0swm7k0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0PO+ndLW9s7uXnm/cnB4dHxSPT1rmyTTjLdYIhPdDanhUijeQoGSd1PNaRxK3gkndwu/M+XaiEQ94SzlQUxHSkSCUbTS43RQH1RrnustQTaJX5AaFGgOql/9YcKymCtkkhrT870Ug5xqFEzyeaWfGZ5SNqEj3rNU0ZibIF+eOidXVhmSKNG2FJKl+nsip7Exszi0nTHFsVn3FuJ/Xi/D6DbIhUoz5IqtFkWZJJiQxd9kKDRnKGeWUKaFvZWwMdWUoU2nYkPw11/eJO0b1/dc/8GvNdwijjJcwCVcgw91aMA9NKEFDEbwDK/w5kjnxXl3PlatJaeYOYc/cD5/AArIjY0=</latexit>

v7
<latexit sha1_base64="kr9d4umzTrj6yDrriWgJhHTcMSY=">AAAB6nicbZC7SgNBFIbPxluMt6ilzWAQrJZdGy0DNpYRzQWSJcxOZpMhs7PLzNlAWPIAFjYWSrD1iezsfBQnl0ITfxj4+P9zmHNOmEph0PO+nMLG5tb2TnG3tLd/cHhUPj5pmCTTjNdZIhPdCqnhUiheR4GSt1LNaRxK3gyHt7O8OeLaiEQ94jjlQUz7SkSCUbTWw6h73S1XPNebi6yDv4RKtTB9+gaAWrf82eklLIu5QiapMW3fSzHIqUbBJJ+UOpnhKWVD2udti4rG3AT5fNQJubBOj0SJtk8hmbu/O3IaGzOOQ1sZUxyY1Wxm/pe1M4xuglyoNEOu2OKjKJMEEzLbm/SE5gzl2AJlWthZCRtQTRna65TsEfzVldehceX6nuvf+5WqCwsV4QzO4RJ8uIYq3EEN6sCgD8/wCm+OdF6cqfO+KC04y55T+CPn4wcZFo/R</latexit><latexit sha1_base64="310P9NjXJ7/i35ZhkzBJC91lGqk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0i81GPBi8eK9gPaUDbbTbt0swm7k0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0PO+ndLW9s7uXnm/cnB4dHxSPT1rmyTTjLdYIhPdDanhUijeQoGSd1PNaRxK3gkndwu/M+XaiEQ94SzlQUxHSkSCUbTS43RQH1RrnustQTaJX5AaFGgOql/9YcKymCtkkhrT870Ug5xqFEzyeaWfGZ5SNqEj3rNU0ZibIF+eOidXVhmSKNG2FJKl+nsip7Exszi0nTHFsVn3FuJ/Xi/D6DbIhUoz5IqtFkWZJJiQxd9kKDRnKGeWUKaFvZWwMdWUoU2nYkPw11/eJO0b1/dc/8GvNdwijjJcwCVcgw91aMA9NKEFDEbwDK/w5kjnxXl3PlatJaeYOYc/cD5/AArIjY0=</latexit>

v8
<latexit sha1_base64="XHdHpyAjF9rZTScHT7YWtmPJm4o=">AAAB6nicbZC7SgNBFIbPxluMt6ilzWAQrJZdG1MGbCwjmgskS5idzCZDZmeXmbOBsOQBLGwslGDrE9nZ+ShOLoVGfxj4+P9zmHNOmEph0PM+ncLG5tb2TnG3tLd/cHhUPj5pmiTTjDdYIhPdDqnhUijeQIGSt1PNaRxK3gpHN/O8NebaiEQ94CTlQUwHSkSCUbTW/bhX7ZUrnustRP6Cv4JKrTB7/AKAeq/80e0nLIu5QiapMR3fSzHIqUbBJJ+WupnhKWUjOuAdi4rG3AT5YtQpubBOn0SJtk8hWbg/O3IaGzOJQ1sZUxya9Wxu/pd1MoyqQS5UmiFXbPlRlEmCCZnvTfpCc4ZyYoEyLeyshA2ppgztdUr2CP76yn+heeX6nuvf+ZWaC0sV4QzO4RJ8uIYa3EIdGsBgAE/wAq+OdJ6dmfO2LC04q55T+CXn/Rsamo/S</latexit><latexit sha1_base64="Uha5rIsrsDnnceBRCVL8F2Mgk2k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0i82GPBi8eK9gPaUDbbSbt0swm7m0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZemAqujed9O6Wt7Z3dvfJ+5eDw6PikenrW1kmmGLZYIhLVDalGwSW2DDcCu6lCGocCO+HkbuF3pqg0T+STmaUYxHQkecQZNVZ6nA7qg2rNc70lyCbxC1KDAs1B9as/TFgWozRMUK17vpeaIKfKcCZwXulnGlPKJnSEPUsljVEH+fLUObmyypBEibIlDVmqvydyGms9i0PbGVMz1uveQvzP62Umqgc5l2lmULLVoigTxCRk8TcZcoXMiJkllClubyVsTBVlxqZTsSH46y9vkvaN63uu/+DXGm4RRxku4BKuwYdbaMA9NKEFDEbwDK/w5gjnxXl3PlatJaeYOYc/cD5/AAxMjY4=</latexit>

v8
<latexit sha1_base64="XHdHpyAjF9rZTScHT7YWtmPJm4o=">AAAB6nicbZC7SgNBFIbPxluMt6ilzWAQrJZdG1MGbCwjmgskS5idzCZDZmeXmbOBsOQBLGwslGDrE9nZ+ShOLoVGfxj4+P9zmHNOmEph0PM+ncLG5tb2TnG3tLd/cHhUPj5pmiTTjDdYIhPdDqnhUijeQIGSt1PNaRxK3gpHN/O8NebaiEQ94CTlQUwHSkSCUbTW/bhX7ZUrnustRP6Cv4JKrTB7/AKAeq/80e0nLIu5QiapMR3fSzHIqUbBJJ+WupnhKWUjOuAdi4rG3AT5YtQpubBOn0SJtk8hWbg/O3IaGzOJQ1sZUxya9Wxu/pd1MoyqQS5UmiFXbPlRlEmCCZnvTfpCc4ZyYoEyLeyshA2ppgztdUr2CP76yn+heeX6nuvf+ZWaC0sV4QzO4RJ8uIYa3EIdGsBgAE/wAq+OdJ6dmfO2LC04q55T+CXn/Rsamo/S</latexit><latexit sha1_base64="Uha5rIsrsDnnceBRCVL8F2Mgk2k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0i82GPBi8eK9gPaUDbbSbt0swm7m0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZemAqujed9O6Wt7Z3dvfJ+5eDw6PikenrW1kmmGLZYIhLVDalGwSW2DDcCu6lCGocCO+HkbuF3pqg0T+STmaUYxHQkecQZNVZ6nA7qg2rNc70lyCbxC1KDAs1B9as/TFgWozRMUK17vpeaIKfKcCZwXulnGlPKJnSEPUsljVEH+fLUObmyypBEibIlDVmqvydyGms9i0PbGVMz1uveQvzP62Umqgc5l2lmULLVoigTxCRk8TcZcoXMiJkllClubyVsTBVlxqZTsSH46y9vkvaN63uu/+DXGm4RRxku4BKuwYdbaMA9NKEFDEbwDK/w5gjnxXl3PlatJaeYOYc/cD5/AAxMjY4=</latexit>

(a) Incomplete optimal path (border path)

v4
<latexit sha1_base64="JSbL87cA2hRGJfdF9MtUXyve0hA=">AAAB6nicbZC7SgNBFIbPxluMt6ilzZAgWIVdEbQzYGOZoLlAsoTZyUkyZHZ2mZkNhCXgC9hYKGLrE1kIvoi1k0uhiT8MfPz/Ocw5J4gF18Z1v5zM2vrG5lZ2O7ezu7d/kD88qusoUQxrLBKRagZUo+ASa4Ybgc1YIQ0DgY1geDPNGyNUmkfy3oxj9EPal7zHGTXWuht1Ljr5oltyZyKr4C2geP1d/XwAgEon/9HuRiwJURomqNYtz42Nn1JlOBM4ybUTjTFlQ9rHlkVJQ9R+Oht1Qk6t0yW9SNknDZm5vztSGmo9DgNbGVIz0MvZ1PwvayWmd+WnXMaJQcnmH/USQUxEpnuTLlfIjBhboExxOythA6ooM/Y6OXsEb3nlVaiflzy35FW9YrkAc2XhBApwBh5cQhluoQI1YNCHR3iGF0c4T86r8zYvzTiLnmP4I+f9B9/DkFo=</latexit><latexit sha1_base64="C5gbU6OubPr6Tu5SO7res75gm8M=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LC2Cp5KIUI8FLx4r2g9oQ9lsN+3SzSbsTgol9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpb2zu7e8X90sHh0fFJ+fSsbeJUM95isYx1N6CGS6F4CwVK3k00p1EgeSeY3C38zpRrI2L1hLOE+xEdKREKRtFKj9PBzaBcdWvuEmSTeDmpQo7moPzVH8YsjbhCJqkxPc9N0M+oRsEkn5f6qeEJZRM64j1LFY248bPlqXNyaZUhCWNtSyFZqr8nMhoZM4sC2xlRHJt1byH+5/VSDG/9TKgkRa7YalGYSoIxWfxNhkJzhnJmCWVa2FsJG1NNGdp0SjYEb/3lTdK+rnluzXvwqo1KHkcRLqACV+BBHRpwD01oAYMRPMMrvDnSeXHenY9Va8HJZ87hD5zPHwKgjX4=</latexit>

v4
<latexit sha1_base64="JSbL87cA2hRGJfdF9MtUXyve0hA=">AAAB6nicbZC7SgNBFIbPxluMt6ilzZAgWIVdEbQzYGOZoLlAsoTZyUkyZHZ2mZkNhCXgC9hYKGLrE1kIvoi1k0uhiT8MfPz/Ocw5J4gF18Z1v5zM2vrG5lZ2O7ezu7d/kD88qusoUQxrLBKRagZUo+ASa4Ybgc1YIQ0DgY1geDPNGyNUmkfy3oxj9EPal7zHGTXWuht1Ljr5oltyZyKr4C2geP1d/XwAgEon/9HuRiwJURomqNYtz42Nn1JlOBM4ybUTjTFlQ9rHlkVJQ9R+Oht1Qk6t0yW9SNknDZm5vztSGmo9DgNbGVIz0MvZ1PwvayWmd+WnXMaJQcnmH/USQUxEpnuTLlfIjBhboExxOythA6ooM/Y6OXsEb3nlVaiflzy35FW9YrkAc2XhBApwBh5cQhluoQI1YNCHR3iGF0c4T86r8zYvzTiLnmP4I+f9B9/DkFo=</latexit><latexit sha1_base64="C5gbU6OubPr6Tu5SO7res75gm8M=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LC2Cp5KIUI8FLx4r2g9oQ9lsN+3SzSbsTgol9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpb2zu7e8X90sHh0fFJ+fSsbeJUM95isYx1N6CGS6F4CwVK3k00p1EgeSeY3C38zpRrI2L1hLOE+xEdKREKRtFKj9PBzaBcdWvuEmSTeDmpQo7moPzVH8YsjbhCJqkxPc9N0M+oRsEkn5f6qeEJZRM64j1LFY248bPlqXNyaZUhCWNtSyFZqr8nMhoZM4sC2xlRHJt1byH+5/VSDG/9TKgkRa7YalGYSoIxWfxNhkJzhnJmCWVa2FsJG1NNGdp0SjYEb/3lTdK+rnluzXvwqo1KHkcRLqACV+BBHRpwD01oAYMRPMMrvDnSeXHenY9Va8HJZ87hD5zPHwKgjX4=</latexit>

v3
<latexit sha1_base64="5vbmJS31NH3M6ATMlWMWFT31hjc=">AAAB6nicbZC7SgNBFIbPxluMt6ilzZAgWIVdLbQzYGOZoLlAsoTZyUkyZHZ2mZkNhCXgC9hYKGLrE1kIvoi1k0uhiT8MfPz/Ocw5J4gF18Z1v5zM2vrG5lZ2O7ezu7d/kD88qusoUQxrLBKRagZUo+ASa4Ybgc1YIQ0DgY1geDPNGyNUmkfy3oxj9EPal7zHGTXWuht1Ljr5oltyZyKr4C2geP1d/XwAgEon/9HuRiwJURomqNYtz42Nn1JlOBM4ybUTjTFlQ9rHlkVJQ9R+Oht1Qk6t0yW9SNknDZm5vztSGmo9DgNbGVIz0MvZ1PwvayWmd+WnXMaJQcnmH/USQUxEpnuTLlfIjBhboExxOythA6ooM/Y6OXsEb3nlVaiflzy35FW9YrkAc2XhBApwBh5cQhluoQI1YNCHR3iGF0c4T86r8zYvzTiLnmP4I+f9B94/kFk=</latexit><latexit sha1_base64="ccmLMWIGKN3H0rXEZRmVmcAhNb0=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tlgTBKtxpEcuAjWVE8wHJEfY2e8mSvb1jdy4QjvwEGwtFbP1Fdv4bN8kVmvhg4PHeDDPzgkQKg6777RS2tnd294r7pYPDo+OT8ulZ28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuVv4nSnXRsTqCWcJ9yM6UiIUjKKVHqeDm0G56tbcJcgm8XJShRzNQfmrP4xZGnGFTFJjep6boJ9RjYJJPi/1U8MTyiZ0xHuWKhpx42fLU+fk0ipDEsbalkKyVH9PZDQyZhYFtjOiODbr3kL8z+ulGN76mVBJilyx1aIwlQRjsvibDIXmDOXMEsq0sLcSNqaaMrTplGwI3vrLm6R9XfPcmvfgVRuVPI4iXEAFrsCDOjTgHprQAgYjeIZXeHOk8+K8Ox+r1oKTz5zDHzifPwEcjX0=</latexit>

v3
<latexit sha1_base64="5vbmJS31NH3M6ATMlWMWFT31hjc=">AAAB6nicbZC7SgNBFIbPxluMt6ilzZAgWIVdLbQzYGOZoLlAsoTZyUkyZHZ2mZkNhCXgC9hYKGLrE1kIvoi1k0uhiT8MfPz/Ocw5J4gF18Z1v5zM2vrG5lZ2O7ezu7d/kD88qusoUQxrLBKRagZUo+ASa4Ybgc1YIQ0DgY1geDPNGyNUmkfy3oxj9EPal7zHGTXWuht1Ljr5oltyZyKr4C2geP1d/XwAgEon/9HuRiwJURomqNYtz42Nn1JlOBM4ybUTjTFlQ9rHlkVJQ9R+Oht1Qk6t0yW9SNknDZm5vztSGmo9DgNbGVIz0MvZ1PwvayWmd+WnXMaJQcnmH/USQUxEpnuTLlfIjBhboExxOythA6ooM/Y6OXsEb3nlVaiflzy35FW9YrkAc2XhBApwBh5cQhluoQI1YNCHR3iGF0c4T86r8zYvzTiLnmP4I+f9B94/kFk=</latexit><latexit sha1_base64="ccmLMWIGKN3H0rXEZRmVmcAhNb0=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tlgTBKtxpEcuAjWVE8wHJEfY2e8mSvb1jdy4QjvwEGwtFbP1Fdv4bN8kVmvhg4PHeDDPzgkQKg6777RS2tnd294r7pYPDo+OT8ulZ28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuVv4nSnXRsTqCWcJ9yM6UiIUjKKVHqeDm0G56tbcJcgm8XJShRzNQfmrP4xZGnGFTFJjep6boJ9RjYJJPi/1U8MTyiZ0xHuWKhpx42fLU+fk0ipDEsbalkKyVH9PZDQyZhYFtjOiODbr3kL8z+ulGN76mVBJilyx1aIwlQRjsvibDIXmDOXMEsq0sLcSNqaaMrTplGwI3vrLm6R9XfPcmvfgVRuVPI4iXEAFrsCDOjTgHprQAgYjeIZXeHOk8+K8Ox+r1oKTz5zDHzifPwEcjX0=</latexit>

v2
<latexit sha1_base64="goClLmIoF4bXRo7BB7LoXWdAD3I=">AAAB6nicbZC7SgNBFIbPxluMt6ilzZAgWIXdNNoZsLFM0FwgCWF2MpsMmZ1dZs4GwhLwBWwsFLH1iSwEX8TayaXQxB8GPv7/HOac48dSGHTdLyezsbm1vZPdze3tHxwe5Y9PGiZKNON1FslIt3xquBSK11Gg5K1Ycxr6kjf90c0sb465NiJS9ziJeTekAyUCwSha627cK/fyRbfkzkXWwVtC8fq79vkAANVe/qPTj1gScoVMUmPanhtjN6UaBZN8muskhseUjeiAty0qGnLTTeejTsm5dfokiLR9Csnc/d2R0tCYSejbypDi0KxmM/O/rJ1gcNVNhYoT5IotPgoSSTAis71JX2jOUE4sUKaFnZWwIdWUob1Ozh7BW115HRrlkueWvJpXrBRgoSycQQEuwINLqMAtVKEODAbwCM/w4kjnyXl13halGWfZcwp/5Lz/ANy7kFg=</latexit><latexit sha1_base64="N/GFY+Q1xQ6uq4xChZrwuLi66p8=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmAzGxInc0UpLYWGKUjwQuZG+Zgw17e5fdPRJy4SfYWGiMrb/Izn/jAlco+JJJXt6bycy8IBFcG9f9dgo7u3v7B8XD0tHxyelZ+fyio+NUMWyzWMSqF1CNgktsG24E9hKFNAoEdoPp3dLvzlBpHssnM0/Qj+hY8pAzaqz0OBvWh+WqW3NXINvEy0kVcrSG5a/BKGZphNIwQbXue25i/Iwqw5nARWmQakwom9Ix9i2VNELtZ6tTF+TaKiMSxsqWNGSl/p7IaKT1PApsZ0TNRG96S/E/r5+asOFnXCapQcnWi8JUEBOT5d9kxBUyI+aWUKa4vZWwCVWUGZtOyYbgbb68TTr1mufWvAev2qzkcRThCipwAx7cQhPuoQVtYDCGZ3iFN0c4L86787FuLTj5zCX8gfP5A/+JjXw=</latexit>

v2
<latexit sha1_base64="goClLmIoF4bXRo7BB7LoXWdAD3I=">AAAB6nicbZC7SgNBFIbPxluMt6ilzZAgWIXdNNoZsLFM0FwgCWF2MpsMmZ1dZs4GwhLwBWwsFLH1iSwEX8TayaXQxB8GPv7/HOac48dSGHTdLyezsbm1vZPdze3tHxwe5Y9PGiZKNON1FslIt3xquBSK11Gg5K1Ycxr6kjf90c0sb465NiJS9ziJeTekAyUCwSha627cK/fyRbfkzkXWwVtC8fq79vkAANVe/qPTj1gScoVMUmPanhtjN6UaBZN8muskhseUjeiAty0qGnLTTeejTsm5dfokiLR9Csnc/d2R0tCYSejbypDi0KxmM/O/rJ1gcNVNhYoT5IotPgoSSTAis71JX2jOUE4sUKaFnZWwIdWUob1Ozh7BW115HRrlkueWvJpXrBRgoSycQQEuwINLqMAtVKEODAbwCM/w4kjnyXl13halGWfZcwp/5Lz/ANy7kFg=</latexit><latexit sha1_base64="N/GFY+Q1xQ6uq4xChZrwuLi66p8=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmAzGxInc0UpLYWGKUjwQuZG+Zgw17e5fdPRJy4SfYWGiMrb/Izn/jAlco+JJJXt6bycy8IBFcG9f9dgo7u3v7B8XD0tHxyelZ+fyio+NUMWyzWMSqF1CNgktsG24E9hKFNAoEdoPp3dLvzlBpHssnM0/Qj+hY8pAzaqz0OBvWh+WqW3NXINvEy0kVcrSG5a/BKGZphNIwQbXue25i/Iwqw5nARWmQakwom9Ix9i2VNELtZ6tTF+TaKiMSxsqWNGSl/p7IaKT1PApsZ0TNRG96S/E/r5+asOFnXCapQcnWi8JUEBOT5d9kxBUyI+aWUKa4vZWwCVWUGZtOyYbgbb68TTr1mufWvAev2qzkcRThCipwAx7cQhPuoQVtYDCGZ3iFN0c4L86787FuLTj5zCX8gfP5A/+JjXw=</latexit>

v9
<latexit sha1_base64="FZb9GjKjcomfVDqSstj+stGtU7k=">AAAB6nicbZC7SgNBFIbPxluMt6ilzZAgWIVdG7UyYGOZoLlAsoTZyUkyZHZ2mZkNhCXgC9hYKGLrE1kIvoi1k0uhiT8MfPz/Ocw5J4gF18Z1v5zM2vrG5lZ2O7ezu7d/kD88qusoUQxrLBKRagZUo+ASa4Ybgc1YIQ0DgY1geDPNGyNUmkfy3oxj9EPal7zHGTXWuht1rjr5oltyZyKr4C2geP1d/XwAgEon/9HuRiwJURomqNYtz42Nn1JlOBM4ybUTjTFlQ9rHlkVJQ9R+Oht1Qk6t0yW9SNknDZm5vztSGmo9DgNbGVIz0MvZ1PwvayWmd+mnXMaJQcnmH/USQUxEpnuTLlfIjBhboExxOythA6ooM/Y6OXsEb3nlVaiflzy35FW9YrkAc2XhBApwBh5cQBluoQI1YNCHR3iGF0c4T86r8zYvzTiLnmP4I+f9B+dXkF8=</latexit><latexit sha1_base64="R6q0yG14Kzn2uGQ7fF1ExLy0RlA=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tlgTBKtzZGLuAjWVE8wHJEfY2e8mSvb1jdy4QjvwEGwtFbP1Fdv4bN8kVmvhg4PHeDDPzgkQKg6777RS2tnd294r7pYPDo+OT8ulZ28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuVv4nSnXRsTqCWcJ9yM6UiIUjKKVHqeD20G56tbcJcgm8XJShRzNQfmrP4xZGnGFTFJjep6boJ9RjYJJPi/1U8MTyiZ0xHuWKhpx42fLU+fk0ipDEsbalkKyVH9PZDQyZhYFtjOiODbr3kL8z+ulGNb9TKgkRa7YalGYSoIxWfxNhkJzhnJmCWVa2FsJG1NNGdp0SjYEb/3lTdK+rnluzXvwqo1KHkcRLqACV+DBDTTgHprQAgYjeIZXeHOk8+K8Ox+r1oKTz5zDHzifPwo0jYM=</latexit>

v9
<latexit sha1_base64="FZb9GjKjcomfVDqSstj+stGtU7k=">AAAB6nicbZC7SgNBFIbPxluMt6ilzZAgWIVdG7UyYGOZoLlAsoTZyUkyZHZ2mZkNhCXgC9hYKGLrE1kIvoi1k0uhiT8MfPz/Ocw5J4gF18Z1v5zM2vrG5lZ2O7ezu7d/kD88qusoUQxrLBKRagZUo+ASa4Ybgc1YIQ0DgY1geDPNGyNUmkfy3oxj9EPal7zHGTXWuht1rjr5oltyZyKr4C2geP1d/XwAgEon/9HuRiwJURomqNYtz42Nn1JlOBM4ybUTjTFlQ9rHlkVJQ9R+Oht1Qk6t0yW9SNknDZm5vztSGmo9DgNbGVIz0MvZ1PwvayWmd+mnXMaJQcnmH/USQUxEpnuTLlfIjBhboExxOythA6ooM/Y6OXsEb3nlVaiflzy35FW9YrkAc2XhBApwBh5cQBluoQI1YNCHR3iGF0c4T86r8zYvzTiLnmP4I+f9B+dXkF8=</latexit><latexit sha1_base64="R6q0yG14Kzn2uGQ7fF1ExLy0RlA=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tlgTBKtzZGLuAjWVE8wHJEfY2e8mSvb1jdy4QjvwEGwtFbP1Fdv4bN8kVmvhg4PHeDDPzgkQKg6777RS2tnd294r7pYPDo+OT8ulZ28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuVv4nSnXRsTqCWcJ9yM6UiIUjKKVHqeD20G56tbcJcgm8XJShRzNQfmrP4xZGnGFTFJjep6boJ9RjYJJPi/1U8MTyiZ0xHuWKhpx42fLU+fk0ipDEsbalkKyVH9PZDQyZhYFtjOiODbr3kL8z+ulGNb9TKgkRa7YalGYSoIxWfxNhkJzhnJmCWVa2FsJG1NNGdp0SjYEb/3lTdK+rnluzXvwqo1KHkcRLqACV+DBDTTgHprQAgYjeIZXeHOk8+K8Ox+r1oKTz5zDHzifPwo0jYM=</latexit>

v11
<latexit sha1_base64="261SnXRdvlrZv1EgLVXG/Hos9VA=">AAAB7XicbZDLSgMxFIbPeK31VnXpJrQIrsrEje4suHHZgr1AO5RMmmljM8mQZAplKPgIblwo4tb3cSH4Iq5NLwtt/SHw8f/nkHNOmAhurO9/eWvrG5tb27md/O7e/sFh4ei4YVSqKatTJZRuhcQwwSWrW24FayWakTgUrBkOb6Z5c8S04Ure2XHCgpj0JY84JdZZjVE3w3jSLZT8sj8TWgW8gNL1d+3zAQCq3cJHp6doGjNpqSDGtLGf2CAj2nIq2CTfSQ1LCB2SPms7lCRmJshm007QmXN6KFLaPWnRzP3dkZHYmHEcusqY2IFZzqbmf1k7tdFVkHGZpJZJOv8oSgWyCk1XRz2uGbVi7IBQzd2siA6IJtS6A+XdEfDyyqvQuChjv4xruFQpwlw5OIUinAOGS6jALVShDhTu4RGe4cVT3pP36r3NS9e8Rc8J/JH3/gMQyZGe</latexit><latexit sha1_base64="Bzs0BMz/cO+VVad+Vu9P5YHbY/s=">AAAB7XicbVBNTwIxEJ3FL8Qv1KOXBmLiiWy96JHEi0dMXCCBDemWLlS67abtkpAN/8GLB43x6v/x5r+xwB4UfMkkL+/NZGZelApurO9/e6Wt7Z3dvfJ+5eDw6PikenrWNirTlAVUCaW7ETFMcMkCy61g3VQzkkSCdaLJ3cLvTJk2XMlHO0tZmJCR5DGnxDqpPR3kGM8H1brf8JdAmwQXpA4FWoPqV3+oaJYwaakgxvSwn9owJ9pyKti80s8MSwmdkBHrOSpJwkyYL6+do0unDFGstCtp0VL9PZGTxJhZErnOhNixWfcW4n9eL7PxbZhzmWaWSbpaFGcCWYUWr6Mh14xaMXOEUM3drYiOiSbUuoAqLgS8/vImaV83sN/AD7jerBVxlOECanAFGG6gCffQggAoPMEzvMKbp7wX7937WLWWvGLmHP7A+/wBM5eOwg==</latexit>

v11
<latexit sha1_base64="261SnXRdvlrZv1EgLVXG/Hos9VA=">AAAB7XicbZDLSgMxFIbPeK31VnXpJrQIrsrEje4suHHZgr1AO5RMmmljM8mQZAplKPgIblwo4tb3cSH4Iq5NLwtt/SHw8f/nkHNOmAhurO9/eWvrG5tb27md/O7e/sFh4ei4YVSqKatTJZRuhcQwwSWrW24FayWakTgUrBkOb6Z5c8S04Ure2XHCgpj0JY84JdZZjVE3w3jSLZT8sj8TWgW8gNL1d+3zAQCq3cJHp6doGjNpqSDGtLGf2CAj2nIq2CTfSQ1LCB2SPms7lCRmJshm007QmXN6KFLaPWnRzP3dkZHYmHEcusqY2IFZzqbmf1k7tdFVkHGZpJZJOv8oSgWyCk1XRz2uGbVi7IBQzd2siA6IJtS6A+XdEfDyyqvQuChjv4xruFQpwlw5OIUinAOGS6jALVShDhTu4RGe4cVT3pP36r3NS9e8Rc8J/JH3/gMQyZGe</latexit><latexit sha1_base64="Bzs0BMz/cO+VVad+Vu9P5YHbY/s=">AAAB7XicbVBNTwIxEJ3FL8Qv1KOXBmLiiWy96JHEi0dMXCCBDemWLlS67abtkpAN/8GLB43x6v/x5r+xwB4UfMkkL+/NZGZelApurO9/e6Wt7Z3dvfJ+5eDw6PikenrWNirTlAVUCaW7ETFMcMkCy61g3VQzkkSCdaLJ3cLvTJk2XMlHO0tZmJCR5DGnxDqpPR3kGM8H1brf8JdAmwQXpA4FWoPqV3+oaJYwaakgxvSwn9owJ9pyKti80s8MSwmdkBHrOSpJwkyYL6+do0unDFGstCtp0VL9PZGTxJhZErnOhNixWfcW4n9eL7PxbZhzmWaWSbpaFGcCWYUWr6Mh14xaMXOEUM3drYiOiSbUuoAqLgS8/vImaV83sN/AD7jerBVxlOECanAFGG6gCffQggAoPMEzvMKbp7wX7937WLWWvGLmHP7A+/wBM5eOwg==</latexit>

v1
<latexit sha1_base64="OI+O9EkCAHeZV8a2VqvnCHOuHUw=">AAAB6nicbZDLSgMxFIbP1Futt6pLN6FFcFUmbnRnwY3LFu0F2qFk0kwbmkmGJFMoQ8EXcONCEbc+kQvBF3Ftello9YfAx/+fQ845YSK4sb7/6eXW1jc2t/LbhZ3dvf2D4uFR06hUU9agSijdDolhgkvWsNwK1k40I3EoWCscXc/y1phpw5W8s5OEBTEZSB5xSqyzbsc93CuW/Yo/F/oLeAnlq6/6xz0A1HrF925f0TRm0lJBjOlgP7FBRrTlVLBpoZsalhA6IgPWcShJzEyQzUedolPn9FGktHvSorn7syMjsTGTOHSVMbFDs5rNzP+yTmqjyyDjMkktk3TxUZQKZBWa7Y36XDNqxcQBoZq7WREdEk2oddcpuCPg1ZX/QvO8gv0KruNytQQL5eEESnAGGC6gCjdQgwZQGMADPMGzJ7xH78V7XZTmvGXPMfyS9/YN2zeQVw==</latexit><latexit sha1_base64="AFcZiodPZJf0IymfwIrqgAXuFTo=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tlgTBKtzaaBmwsYxoPiA5wt5mkizZ2zt29wLhyE+wsVDE1l9k579xk1yhiQ8GHu/NMDMvTKQw1ve/vcLW9s7uXnG/dHB4dHxSPj1rmTjVHJs8lrHuhMygFAqbVliJnUQji0KJ7XByt/DbU9RGxOrJzhIMIjZSYig4s056nPZpv1z1a/4SZJPQnFQhR6Nf/uoNYp5GqCyXzJgu9RMbZExbwSXOS73UYML4hI2w66hiEZogW546J5dOGZBhrF0pS5bq74mMRcbMotB1RsyOzbq3EP/zuqkd3gaZUElqUfHVomEqiY3J4m8yEBq5lTNHGNfC3Ur4mGnGrUun5EKg6y9vktZ1jfo1+kCr9UoeRxEuoAJXQOEG6nAPDWgChxE8wyu8edJ78d69j1VrwctnzuEPvM8f/gWNew==</latexit>

v1
<latexit sha1_base64="OI+O9EkCAHeZV8a2VqvnCHOuHUw=">AAAB6nicbZDLSgMxFIbP1Futt6pLN6FFcFUmbnRnwY3LFu0F2qFk0kwbmkmGJFMoQ8EXcONCEbc+kQvBF3Ftello9YfAx/+fQ845YSK4sb7/6eXW1jc2t/LbhZ3dvf2D4uFR06hUU9agSijdDolhgkvWsNwK1k40I3EoWCscXc/y1phpw5W8s5OEBTEZSB5xSqyzbsc93CuW/Yo/F/oLeAnlq6/6xz0A1HrF925f0TRm0lJBjOlgP7FBRrTlVLBpoZsalhA6IgPWcShJzEyQzUedolPn9FGktHvSorn7syMjsTGTOHSVMbFDs5rNzP+yTmqjyyDjMkktk3TxUZQKZBWa7Y36XDNqxcQBoZq7WREdEk2oddcpuCPg1ZX/QvO8gv0KruNytQQL5eEESnAGGC6gCjdQgwZQGMADPMGzJ7xH78V7XZTmvGXPMfyS9/YN2zeQVw==</latexit><latexit sha1_base64="AFcZiodPZJf0IymfwIrqgAXuFTo=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tlgTBKtzaaBmwsYxoPiA5wt5mkizZ2zt29wLhyE+wsVDE1l9k579xk1yhiQ8GHu/NMDMvTKQw1ve/vcLW9s7uXnG/dHB4dHxSPj1rmTjVHJs8lrHuhMygFAqbVliJnUQji0KJ7XByt/DbU9RGxOrJzhIMIjZSYig4s056nPZpv1z1a/4SZJPQnFQhR6Nf/uoNYp5GqCyXzJgu9RMbZExbwSXOS73UYML4hI2w66hiEZogW546J5dOGZBhrF0pS5bq74mMRcbMotB1RsyOzbq3EP/zuqkd3gaZUElqUfHVomEqiY3J4m8yEBq5lTNHGNfC3Ur4mGnGrUun5EKg6y9vktZ1jfo1+kCr9UoeRxEuoAJXQOEG6nAPDWgChxE8wyu8edJ78d69j1VrwctnzuEPvM8f/gWNew==</latexit>

v2
<latexit sha1_base64="goClLmIoF4bXRo7BB7LoXWdAD3I=">AAAB6nicbZC7SgNBFIbPxluMt6ilzZAgWIXdNNoZsLFM0FwgCWF2MpsMmZ1dZs4GwhLwBWwsFLH1iSwEX8TayaXQxB8GPv7/HOac48dSGHTdLyezsbm1vZPdze3tHxwe5Y9PGiZKNON1FslIt3xquBSK11Gg5K1Ycxr6kjf90c0sb465NiJS9ziJeTekAyUCwSha627cK/fyRbfkzkXWwVtC8fq79vkAANVe/qPTj1gScoVMUmPanhtjN6UaBZN8muskhseUjeiAty0qGnLTTeejTsm5dfokiLR9Csnc/d2R0tCYSejbypDi0KxmM/O/rJ1gcNVNhYoT5IotPgoSSTAis71JX2jOUE4sUKaFnZWwIdWUob1Ozh7BW115HRrlkueWvJpXrBRgoSycQQEuwINLqMAtVKEODAbwCM/w4kjnyXl13halGWfZcwp/5Lz/ANy7kFg=</latexit><latexit sha1_base64="N/GFY+Q1xQ6uq4xChZrwuLi66p8=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmAzGxInc0UpLYWGKUjwQuZG+Zgw17e5fdPRJy4SfYWGiMrb/Izn/jAlco+JJJXt6bycy8IBFcG9f9dgo7u3v7B8XD0tHxyelZ+fyio+NUMWyzWMSqF1CNgktsG24E9hKFNAoEdoPp3dLvzlBpHssnM0/Qj+hY8pAzaqz0OBvWh+WqW3NXINvEy0kVcrSG5a/BKGZphNIwQbXue25i/Iwqw5nARWmQakwom9Ix9i2VNELtZ6tTF+TaKiMSxsqWNGSl/p7IaKT1PApsZ0TNRG96S/E/r5+asOFnXCapQcnWi8JUEBOT5d9kxBUyI+aWUKa4vZWwCVWUGZtOyYbgbb68TTr1mufWvAev2qzkcRThCipwAx7cQhPuoQVtYDCGZ3iFN0c4L86787FuLTj5zCX8gfP5A/+JjXw=</latexit>

v2
<latexit sha1_base64="goClLmIoF4bXRo7BB7LoXWdAD3I=">AAAB6nicbZC7SgNBFIbPxluMt6ilzZAgWIXdNNoZsLFM0FwgCWF2MpsMmZ1dZs4GwhLwBWwsFLH1iSwEX8TayaXQxB8GPv7/HOac48dSGHTdLyezsbm1vZPdze3tHxwe5Y9PGiZKNON1FslIt3xquBSK11Gg5K1Ycxr6kjf90c0sb465NiJS9ziJeTekAyUCwSha627cK/fyRbfkzkXWwVtC8fq79vkAANVe/qPTj1gScoVMUmPanhtjN6UaBZN8muskhseUjeiAty0qGnLTTeejTsm5dfokiLR9Csnc/d2R0tCYSejbypDi0KxmM/O/rJ1gcNVNhYoT5IotPgoSSTAis71JX2jOUE4sUKaFnZWwIdWUob1Ozh7BW115HRrlkueWvJpXrBRgoSycQQEuwINLqMAtVKEODAbwCM/w4kjnyXl13halGWfZcwp/5Lz/ANy7kFg=</latexit><latexit sha1_base64="N/GFY+Q1xQ6uq4xChZrwuLi66p8=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmAzGxInc0UpLYWGKUjwQuZG+Zgw17e5fdPRJy4SfYWGiMrb/Izn/jAlco+JJJXt6bycy8IBFcG9f9dgo7u3v7B8XD0tHxyelZ+fyio+NUMWyzWMSqF1CNgktsG24E9hKFNAoEdoPp3dLvzlBpHssnM0/Qj+hY8pAzaqz0OBvWh+WqW3NXINvEy0kVcrSG5a/BKGZphNIwQbXue25i/Iwqw5nARWmQakwom9Ix9i2VNELtZ6tTF+TaKiMSxsqWNGSl/p7IaKT1PApsZ0TNRG96S/E/r5+asOFnXCapQcnWi8JUEBOT5d9kxBUyI+aWUKa4vZWwCVWUGZtOyYbgbb68TTr1mufWvAev2qzkcRThCipwAx7cQhPuoQVtYDCGZ3iFN0c4L86787FuLTj5zCX8gfP5A/+JjXw=</latexit>

M1
<latexit sha1_base64="OzF4J3uUcTBpCFzFe9Vj2OpEVcI=">AAAB6nicbZDLSgMxFIbP1Ftbb1WXuggWwVWZuNGdBTduhIr2Au1QMmmmDc0kQ5IRylDwBdy4UMStT+TOx/ANTC8Lbf0h8PH/55BzTpgIbqzvf3m5ldW19Y18obi5tb2zW9rbbxiVasrqVAmlWyExTHDJ6pZbwVqJZiQOBWuGw6tJ3nxg2nAl7+0oYUFM+pJHnBLrrLubLu6Wyn7FnwotA55D+fK7U3gEgFq39NnpKZrGTFoqiDFt7Cc2yIi2nAo2LnZSwxJCh6TP2g4liZkJsumoY3TinB6KlHZPWjR1f3dkJDZmFIeuMiZ2YBaziflf1k5tdBFkXCapZZLOPopSgaxCk71Rj2tGrRg5IFRzNyuiA6IJte46RXcEvLjyMjTOKtiv4Ftcrh7BTHk4hGM4BQznUIVrqEEdKPThCV7g1RPes/fmvc9Kc9685wD+yPv4AY62j2E=</latexit><latexit sha1_base64="KgdwlDZaV7WK8ct/J1vFxipeNzY=">AAAB6nicbVA9SwNBEJ2LXzF+RS21WAyCVbi10TJgYyNENB+QHGFvs5cs2ds7dueEEPITbCwUsfUX2flv3CRXaOKDgcd7M8zMC1MlLfr+t1dYW9/Y3Cpul3Z29/YPyodHTZtkhosGT1Ri2iGzQkktGihRiXZqBItDJVrh6Gbmt56EsTLRjzhORRCzgZaR5Ayd9HDXo71yxa/6c5BVQnNSgRz1Xvmr2094FguNXDFrO9RPMZgwg5IrMS11MytSxkdsIDqOahYLG0zmp07JuVP6JEqMK41krv6emLDY2nEcus6Y4dAuezPxP6+TYXQdTKROMxSaLxZFmSKYkNnfpC+N4KjGjjBupLuV8CEzjKNLp+RCoMsvr5LmZZX6VXpPK7XTPI4inMAZXACFK6jBLdShARwG8Ayv8OYp78V79z4WrQUvnzmGP/A+fwC9wY1M</latexit>

M1
<latexit sha1_base64="OzF4J3uUcTBpCFzFe9Vj2OpEVcI=">AAAB6nicbZDLSgMxFIbP1Ftbb1WXuggWwVWZuNGdBTduhIr2Au1QMmmmDc0kQ5IRylDwBdy4UMStT+TOx/ANTC8Lbf0h8PH/55BzTpgIbqzvf3m5ldW19Y18obi5tb2zW9rbbxiVasrqVAmlWyExTHDJ6pZbwVqJZiQOBWuGw6tJ3nxg2nAl7+0oYUFM+pJHnBLrrLubLu6Wyn7FnwotA55D+fK7U3gEgFq39NnpKZrGTFoqiDFt7Cc2yIi2nAo2LnZSwxJCh6TP2g4liZkJsumoY3TinB6KlHZPWjR1f3dkJDZmFIeuMiZ2YBaziflf1k5tdBFkXCapZZLOPopSgaxCk71Rj2tGrRg5IFRzNyuiA6IJte46RXcEvLjyMjTOKtiv4Ftcrh7BTHk4hGM4BQznUIVrqEEdKPThCV7g1RPes/fmvc9Kc9685wD+yPv4AY62j2E=</latexit><latexit sha1_base64="KgdwlDZaV7WK8ct/J1vFxipeNzY=">AAAB6nicbVA9SwNBEJ2LXzF+RS21WAyCVbi10TJgYyNENB+QHGFvs5cs2ds7dueEEPITbCwUsfUX2flv3CRXaOKDgcd7M8zMC1MlLfr+t1dYW9/Y3Cpul3Z29/YPyodHTZtkhosGT1Ri2iGzQkktGihRiXZqBItDJVrh6Gbmt56EsTLRjzhORRCzgZaR5Ayd9HDXo71yxa/6c5BVQnNSgRz1Xvmr2094FguNXDFrO9RPMZgwg5IrMS11MytSxkdsIDqOahYLG0zmp07JuVP6JEqMK41krv6emLDY2nEcus6Y4dAuezPxP6+TYXQdTKROMxSaLxZFmSKYkNnfpC+N4KjGjjBupLuV8CEzjKNLp+RCoMsvr5LmZZX6VXpPK7XTPI4inMAZXACFK6jBLdShARwG8Ayv8OYp78V79z4WrQUvnzmGP/A+fwC9wY1M</latexit>

M2
<latexit sha1_base64="2emrfIh3yzjvtUhkoZbE1b+YADg=">AAAB6nicbZC7SgNBFIbPek3iLWqpxWAQrMJuGu0M2NgIEc0FkiXMTmaTIbOzy8xZISwBX8DGQhFbn8jOx/ANnFwKTfxh4OP/z2HOOUEihUHX/XJWVtfWNzZz+cLW9s7uXnH/oGHiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGF5N8uYD10bE6h5HCfcj2lciFIyite5uupVuseSW3anIMnhzKF1+d/KPAFDrFj87vZilEVfIJDWm7bkJ+hnVKJjk40InNTyhbEj7vG1R0YgbP5uOOian1umRMNb2KSRT93dHRiNjRlFgKyOKA7OYTcz/snaK4YWfCZWkyBWbfRSmkmBMJnuTntCcoRxZoEwLOythA6opQ3udgj2Ct7jyMjQqZc8te7deqXoMM+XgCE7gDDw4hypcQw3qwKAPT/ACr450np03531WuuLMew7hj5yPH5A6j2I=</latexit><latexit sha1_base64="f2TdH8oqEWFEEeoHdls2n9THlfc=">AAAB6nicbVA9SwNBEJ2LXzF+RS21WAyCVbhLE8uAjY0Q0XxAcoS9zVyyZG/v2N0TwpGfYGOhiK2/yM5/4ya5QhMfDDzem2FmXpAIro3rfjuFjc2t7Z3ibmlv/+DwqHx80tZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5Gbud55QaR7LRzNN0I/oSPKQM2qs9HA3qA3KFbfqLkDWiZeTCuRoDspf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wp87IpVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeG1n3GZpAYlWy4KU0FMTOZ/kyFXyIyYWkKZ4vZWwsZUUWZsOiUbgrf68jpp16qeW/XuvUrjPI+jCGdwAVfgQR0acAtNaAGDETzDK7w5wnlx3p2PZWvByWdO4Q+czx+/RY1N</latexit>

M2
<latexit sha1_base64="2emrfIh3yzjvtUhkoZbE1b+YADg=">AAAB6nicbZC7SgNBFIbPek3iLWqpxWAQrMJuGu0M2NgIEc0FkiXMTmaTIbOzy8xZISwBX8DGQhFbn8jOx/ANnFwKTfxh4OP/z2HOOUEihUHX/XJWVtfWNzZz+cLW9s7uXnH/oGHiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGF5N8uYD10bE6h5HCfcj2lciFIyite5uupVuseSW3anIMnhzKF1+d/KPAFDrFj87vZilEVfIJDWm7bkJ+hnVKJjk40InNTyhbEj7vG1R0YgbP5uOOian1umRMNb2KSRT93dHRiNjRlFgKyOKA7OYTcz/snaK4YWfCZWkyBWbfRSmkmBMJnuTntCcoRxZoEwLOythA6opQ3udgj2Ct7jyMjQqZc8te7deqXoMM+XgCE7gDDw4hypcQw3qwKAPT/ACr450np03531WuuLMew7hj5yPH5A6j2I=</latexit><latexit sha1_base64="f2TdH8oqEWFEEeoHdls2n9THlfc=">AAAB6nicbVA9SwNBEJ2LXzF+RS21WAyCVbhLE8uAjY0Q0XxAcoS9zVyyZG/v2N0TwpGfYGOhiK2/yM5/4ya5QhMfDDzem2FmXpAIro3rfjuFjc2t7Z3ibmlv/+DwqHx80tZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5Gbud55QaR7LRzNN0I/oSPKQM2qs9HA3qA3KFbfqLkDWiZeTCuRoDspf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wp87IpVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeG1n3GZpAYlWy4KU0FMTOZ/kyFXyIyYWkKZ4vZWwsZUUWZsOiUbgrf68jpp16qeW/XuvUrjPI+jCGdwAVfgQR0acAtNaAGDETzDK7w5wnlx3p2PZWvByWdO4Q+czx+/RY1N</latexit>

M5
<latexit sha1_base64="Vl8UHBQQJCRFkh9/23suclzAnWM=">AAAB6nicbZDLSgMxFIbPeG3rrepSF8EiuCozgujOghs3QkV7gXYomfRMG5rJDElGKEPBF3DjQhG3PpE7H8M3ML0stPWHwMf/n0POOUEiuDau++UsLa+srq3n8oWNza3tneLuXl3HqWJYY7GIVTOgGgWXWDPcCGwmCmkUCGwEg6tx3nhApXks780wQT+iPclDzqix1t1N56xTLLlldyKyCN4MSpff7fwjAFQ7xc92N2ZphNIwQbVueW5i/Iwqw5nAUaGdakwoG9AetixKGqH2s8moI3JsnS4JY2WfNGTi/u7IaKT1MApsZURNX89nY/O/rJWa8MLPuExSg5JNPwpTQUxMxnuTLlfIjBhaoExxOythfaooM/Y6BXsEb37lRaiflj237N16pcohTJWDAziCE/DgHCpwDVWoAYMePMELvDrCeXbenPdp6ZIz69mHP3I+fgCUxo9l</latexit><latexit sha1_base64="ErTG2yDFzVBBp+mqoPxs0xMHvx8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh71sFgETyURih4LXrwIFe0HtKFstpt26WYTdidCCf0JXjwo4tVf5M1/47bNQVsfDDzem2FmXpBIYdB1v53C2vrG5lZxu7Szu7d/UD48apk41Yw3WSxj3Qmo4VIo3kSBkncSzWkUSN4Oxjczv/3EtRGxesRJwv2IDpUIBaNopYe7fq1frrhVdw6ySrycVCBHo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKupYpG3PjZ/NQpObfKgISxtqWQzNXfExmNjJlEge2MKI7MsjcT//O6KYbXfiZUkiJXbLEoTCXBmMz+JgOhOUM5sYQyLeythI2opgxtOiUbgrf88ippXVY9t+rde5X6aR5HEU7gDC7Agyuowy00oAkMhvAMr/DmSOfFeXc+Fq0FJ585hj9wPn8Aw9GNUA==</latexit>

M5
<latexit sha1_base64="Vl8UHBQQJCRFkh9/23suclzAnWM=">AAAB6nicbZDLSgMxFIbPeG3rrepSF8EiuCozgujOghs3QkV7gXYomfRMG5rJDElGKEPBF3DjQhG3PpE7H8M3ML0stPWHwMf/n0POOUEiuDau++UsLa+srq3n8oWNza3tneLuXl3HqWJYY7GIVTOgGgWXWDPcCGwmCmkUCGwEg6tx3nhApXks780wQT+iPclDzqix1t1N56xTLLlldyKyCN4MSpff7fwjAFQ7xc92N2ZphNIwQbVueW5i/Iwqw5nAUaGdakwoG9AetixKGqH2s8moI3JsnS4JY2WfNGTi/u7IaKT1MApsZURNX89nY/O/rJWa8MLPuExSg5JNPwpTQUxMxnuTLlfIjBhaoExxOythfaooM/Y6BXsEb37lRaiflj237N16pcohTJWDAziCE/DgHCpwDVWoAYMePMELvDrCeXbenPdp6ZIz69mHP3I+fgCUxo9l</latexit><latexit sha1_base64="ErTG2yDFzVBBp+mqoPxs0xMHvx8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh71sFgETyURih4LXrwIFe0HtKFstpt26WYTdidCCf0JXjwo4tVf5M1/47bNQVsfDDzem2FmXpBIYdB1v53C2vrG5lZxu7Szu7d/UD48apk41Yw3WSxj3Qmo4VIo3kSBkncSzWkUSN4Oxjczv/3EtRGxesRJwv2IDpUIBaNopYe7fq1frrhVdw6ySrycVCBHo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKupYpG3PjZ/NQpObfKgISxtqWQzNXfExmNjJlEge2MKI7MsjcT//O6KYbXfiZUkiJXbLEoTCXBmMz+JgOhOUM5sYQyLeythI2opgxtOiUbgrf88ippXVY9t+rde5X6aR5HEU7gDC7Agyuowy00oAkMhvAMr/DmSOfFeXc+Fq0FJ585hj9wPn8Aw9GNUA==</latexit>

t = 10
<latexit sha1_base64="OrygulyGlZIocJPCpLzJf5g+aac=">AAAB63icbZC9SgNBFIXvxr8Y/6KWWgwGwSrs2GgjBmwsI5hESJYwO5lNhszMLjOzQlhS2tpYKGJj4QvZ+Qy+hJNNCk08MPBxzr3MvTdMBDfW97+8wtLyyupacb20sbm1vVPe3WuaONWUNWgsYn0XEsMEV6xhuRXsLtGMyFCwVji8muSte6YNj9WtHSUskKSveMQpsbl1gf1uueJX/VxoEfAMKpfv3w8IAOrd8menF9NUMmWpIMa0sZ/YICPacirYuNRJDUsIHZI+aztURDITZPmsY3TsnB6KYu2esih3f3dkRBozkqGrlMQOzHw2Mf/L2qmNzoOMqyS1TNHpR1EqkI3RZHHU45pRK0YOCNXczYrogGhCrTtPyR0Bz6+8CM3TKvar+AZXaocwVREO4AhOAMMZ1OAa6tAACgN4hGd48aT35L16b9PSgjfr2Yc/8j5+AIABj/s=</latexit><latexit sha1_base64="2ThzdlQUpWK7mKM2lobwJov56j0=">AAAB63icbVBNSwMxEJ2tX7V+VT3qIVgET2XjpV6EghePFewHtEvJptk2NMkuSVYoS/+CFw+KePUPefPfmG73oK0PBh7vzTAzL0wEN9b3v73SxubW9k55t7K3f3B4VD0+6Zg41ZS1aSxi3QuJYYIr1rbcCtZLNCMyFKwbTu8WfveJacNj9WhnCQskGSsecUpsLt1if1it+XU/B1onuCA1KNAaVr8Go5imkilLBTGmj/3EBhnRllPB5pVBalhC6JSMWd9RRSQzQZbfOkeXThmhKNaulEW5+nsiI9KYmQxdpyR2Yla9hfif109tdBNkXCWpZYouF0WpQDZGi8fRiGtGrZg5Qqjm7lZEJ0QTal08FRcCXn15nXSu69iv4wdca54XcZThDC7gCjA0oAn30II2UJjAM7zCmye9F+/d+1i2lrxi5hT+wPv8ATQajYs=</latexit>

t = 10
<latexit sha1_base64="OrygulyGlZIocJPCpLzJf5g+aac=">AAAB63icbZC9SgNBFIXvxr8Y/6KWWgwGwSrs2GgjBmwsI5hESJYwO5lNhszMLjOzQlhS2tpYKGJj4QvZ+Qy+hJNNCk08MPBxzr3MvTdMBDfW97+8wtLyyupacb20sbm1vVPe3WuaONWUNWgsYn0XEsMEV6xhuRXsLtGMyFCwVji8muSte6YNj9WtHSUskKSveMQpsbl1gf1uueJX/VxoEfAMKpfv3w8IAOrd8menF9NUMmWpIMa0sZ/YICPacirYuNRJDUsIHZI+aztURDITZPmsY3TsnB6KYu2esih3f3dkRBozkqGrlMQOzHw2Mf/L2qmNzoOMqyS1TNHpR1EqkI3RZHHU45pRK0YOCNXczYrogGhCrTtPyR0Bz6+8CM3TKvar+AZXaocwVREO4AhOAMMZ1OAa6tAACgN4hGd48aT35L16b9PSgjfr2Yc/8j5+AIABj/s=</latexit><latexit sha1_base64="2ThzdlQUpWK7mKM2lobwJov56j0=">AAAB63icbVBNSwMxEJ2tX7V+VT3qIVgET2XjpV6EghePFewHtEvJptk2NMkuSVYoS/+CFw+KePUPefPfmG73oK0PBh7vzTAzL0wEN9b3v73SxubW9k55t7K3f3B4VD0+6Zg41ZS1aSxi3QuJYYIr1rbcCtZLNCMyFKwbTu8WfveJacNj9WhnCQskGSsecUpsLt1if1it+XU/B1onuCA1KNAaVr8Go5imkilLBTGmj/3EBhnRllPB5pVBalhC6JSMWd9RRSQzQZbfOkeXThmhKNaulEW5+nsiI9KYmQxdpyR2Yla9hfif109tdBNkXCWpZYouF0WpQDZGi8fRiGtGrZg5Qqjm7lZEJ0QTal08FRcCXn15nXSu69iv4wdca54XcZThDC7gCjA0oAn30II2UJjAM7zCmye9F+/d+1i2lrxi5hT+wPv8ATQajYs=</latexit>

Connected in child node Connected in current node

M6
<latexit sha1_base64="+gMr9RXDnVUzxsJbTEtlcVB1j9U=">AAAB6nicbZC7SgNBFIbPek3iLWqpxWAQrMKuhdoZsLERIpoLJEuYnZxNhszOLjOzQlgCvoCNhSK2PpGdj+EbOLkUmvjDwMf/n8Occ4JEcG1c98tZWl5ZXVvP5Qsbm1vbO8XdvbqOU8WwxmIRq2ZANQousWa4EdhMFNIoENgIBlfjvPGASvNY3pthgn5Ee5KHnFFjrbubzlmnWHLL7kRkEbwZlC6/2/lHAKh2ip/tbszSCKVhgmrd8tzE+BlVhjOBo0I71ZhQNqA9bFmUNELtZ5NRR+TYOl0Sxso+acjE/d2R0UjrYRTYyoiavp7PxuZ/WSs14YWfcZmkBiWbfhSmgpiYjPcmXa6QGTG0QJnidlbC+lRRZux1CvYI3vzKi1A/LXtu2bv1SpVDmCoHB3AEJ+DBOVTgGqpQAwY9eIIXeHWE8+y8Oe/T0iVn1rMPf+R8/ACWSo9m</latexit><latexit sha1_base64="NgRMbL2VWSAHjsew1L2ThXRszJ0=">AAAB6nicbVA9SwNBEJ2LXzF+RS21WAyCVbiziJYBGxshovmA5Ah7m71kyd7esTsnhCM/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9mfvuJayNi9YiThPsRHSoRCkbRSg93/Vq/XHGr7hxklXg5qUCORr/81RvELI24QiapMV3PTdDPqEbBJJ+WeqnhCWVjOuRdSxWNuPGz+alTcm6VAQljbUshmau/JzIaGTOJAtsZURyZZW8m/ud1Uwyv/UyoJEWu2GJRmEqCMZn9TQZCc4ZyYgllWthbCRtRTRnadEo2BG/55VXSuqx6btW79yr10zyOIpzAGVyAB1dQh1toQBMYDOEZXuHNkc6L8+58LFoLTj5zDH/gfP4AxVWNUQ==</latexit>

M6
<latexit sha1_base64="+gMr9RXDnVUzxsJbTEtlcVB1j9U=">AAAB6nicbZC7SgNBFIbPek3iLWqpxWAQrMKuhdoZsLERIpoLJEuYnZxNhszOLjOzQlgCvoCNhSK2PpGdj+EbOLkUmvjDwMf/n8Occ4JEcG1c98tZWl5ZXVvP5Qsbm1vbO8XdvbqOU8WwxmIRq2ZANQousWa4EdhMFNIoENgIBlfjvPGASvNY3pthgn5Ee5KHnFFjrbubzlmnWHLL7kRkEbwZlC6/2/lHAKh2ip/tbszSCKVhgmrd8tzE+BlVhjOBo0I71ZhQNqA9bFmUNELtZ5NRR+TYOl0Sxso+acjE/d2R0UjrYRTYyoiavp7PxuZ/WSs14YWfcZmkBiWbfhSmgpiYjPcmXa6QGTG0QJnidlbC+lRRZux1CvYI3vzKi1A/LXtu2bv1SpVDmCoHB3AEJ+DBOVTgGqpQAwY9eIIXeHWE8+y8Oe/T0iVn1rMPf+R8/ACWSo9m</latexit><latexit sha1_base64="NgRMbL2VWSAHjsew1L2ThXRszJ0=">AAAB6nicbVA9SwNBEJ2LXzF+RS21WAyCVbiziJYBGxshovmA5Ah7m71kyd7esTsnhCM/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9mfvuJayNi9YiThPsRHSoRCkbRSg93/Vq/XHGr7hxklXg5qUCORr/81RvELI24QiapMV3PTdDPqEbBJJ+WeqnhCWVjOuRdSxWNuPGz+alTcm6VAQljbUshmau/JzIaGTOJAtsZURyZZW8m/ud1Uwyv/UyoJEWu2GJRmEqCMZn9TQZCc4ZyYgllWthbCRtRTRnadEo2BG/55VXSuqx6btW79yr10zyOIpzAGVyAB1dQh1toQBMYDOEZXuHNkc6L8+58LFoLTj5zDH/gfP4AxVWNUQ==</latexit>

M2
<latexit sha1_base64="2emrfIh3yzjvtUhkoZbE1b+YADg=">AAAB6nicbZC7SgNBFIbPek3iLWqpxWAQrMJuGu0M2NgIEc0FkiXMTmaTIbOzy8xZISwBX8DGQhFbn8jOx/ANnFwKTfxh4OP/z2HOOUEihUHX/XJWVtfWNzZz+cLW9s7uXnH/oGHiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGF5N8uYD10bE6h5HCfcj2lciFIyite5uupVuseSW3anIMnhzKF1+d/KPAFDrFj87vZilEVfIJDWm7bkJ+hnVKJjk40InNTyhbEj7vG1R0YgbP5uOOian1umRMNb2KSRT93dHRiNjRlFgKyOKA7OYTcz/snaK4YWfCZWkyBWbfRSmkmBMJnuTntCcoRxZoEwLOythA6opQ3udgj2Ct7jyMjQqZc8te7deqXoMM+XgCE7gDDw4hypcQw3qwKAPT/ACr450np03531WuuLMew7hj5yPH5A6j2I=</latexit><latexit sha1_base64="f2TdH8oqEWFEEeoHdls2n9THlfc=">AAAB6nicbVA9SwNBEJ2LXzF+RS21WAyCVbhLE8uAjY0Q0XxAcoS9zVyyZG/v2N0TwpGfYGOhiK2/yM5/4ya5QhMfDDzem2FmXpAIro3rfjuFjc2t7Z3ibmlv/+DwqHx80tZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5Gbud55QaR7LRzNN0I/oSPKQM2qs9HA3qA3KFbfqLkDWiZeTCuRoDspf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wp87IpVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeG1n3GZpAYlWy4KU0FMTOZ/kyFXyIyYWkKZ4vZWwsZUUWZsOiUbgrf68jpp16qeW/XuvUrjPI+jCGdwAVfgQR0acAtNaAGDETzDK7w5wnlx3p2PZWvByWdO4Q+czx+/RY1N</latexit>

M2
<latexit sha1_base64="2emrfIh3yzjvtUhkoZbE1b+YADg=">AAAB6nicbZC7SgNBFIbPek3iLWqpxWAQrMJuGu0M2NgIEc0FkiXMTmaTIbOzy8xZISwBX8DGQhFbn8jOx/ANnFwKTfxh4OP/z2HOOUEihUHX/XJWVtfWNzZz+cLW9s7uXnH/oGHiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGF5N8uYD10bE6h5HCfcj2lciFIyite5uupVuseSW3anIMnhzKF1+d/KPAFDrFj87vZilEVfIJDWm7bkJ+hnVKJjk40InNTyhbEj7vG1R0YgbP5uOOian1umRMNb2KSRT93dHRiNjRlFgKyOKA7OYTcz/snaK4YWfCZWkyBWbfRSmkmBMJnuTntCcoRxZoEwLOythA6opQ3udgj2Ct7jyMjQqZc8te7deqXoMM+XgCE7gDDw4hypcQw3qwKAPT/ACr450np03531WuuLMew7hj5yPH5A6j2I=</latexit><latexit sha1_base64="f2TdH8oqEWFEEeoHdls2n9THlfc=">AAAB6nicbVA9SwNBEJ2LXzF+RS21WAyCVbhLE8uAjY0Q0XxAcoS9zVyyZG/v2N0TwpGfYGOhiK2/yM5/4ya5QhMfDDzem2FmXpAIro3rfjuFjc2t7Z3ibmlv/+DwqHx80tZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5Gbud55QaR7LRzNN0I/oSPKQM2qs9HA3qA3KFbfqLkDWiZeTCuRoDspf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wp87IpVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeG1n3GZpAYlWy4KU0FMTOZ/kyFXyIyYWkKZ4vZWwsZUUWZsOiUbgrf68jpp16qeW/XuvUrjPI+jCGdwAVfgQR0acAtNaAGDETzDK7w5wnlx3p2PZWvByWdO4Q+czx+/RY1N</latexit>

t = 16
<latexit sha1_base64="lAvXOgRcPWn/ZPYB1BBoosafcOw=">AAAB63icbZC7SgNBFIbPxluMt6ilFoNBsAo7FmojBmwsI5gLJEuYnUySITOzy8ysEJaUtjYWithY+EJ2PoMv4WSTQhN/GPj4/3OYc04YC26s7395uaXlldW1/HphY3Nre6e4u1c3UaIpq9FIRLoZEsMEV6xmuRWsGWtGZChYIxxeT/LGPdOGR+rOjmIWSNJXvMcpsZl1ic86xZJf9jOhRcAzKF29fz8gAKh2ip/tbkQTyZSlghjTwn5sg5Roy6lg40I7MSwmdEj6rOVQEclMkGazjtGxc7qoF2n3lEWZ+7sjJdKYkQxdpSR2YOaziflf1kps7yJIuYoTyxSdftRLBLIRmiyOulwzasXIAaGau1kRHRBNqHXnKbgj4PmVF6F+WsZ+Gd/iUuUQpsrDARzBCWA4hwrcQBVqQGEAj/AML570nrxX721amvNmPfvwR97HD4kZkAE=</latexit><latexit sha1_base64="OTJFZh3igGuvrtd8O8gJXtNW2bU=">AAAB63icbVBNSwMxEJ2tX7V+VT3qIVgET2XjQb0IBS8eK9gPaJeSTbNtaJJdkqxQlv4FLx4U8eof8ua/Md3uQVsfDDzem2FmXpgIbqzvf3ultfWNza3ydmVnd2//oHp41DZxqilr0VjEuhsSwwRXrGW5FaybaEZkKFgnnNzN/c4T04bH6tFOExZIMlI84pTYXLrFV4Nqza/7OdAqwQWpQYHmoPrVH8Y0lUxZKogxPewnNsiItpwKNqv0U8MSQidkxHqOKiKZCbL81hk6d8oQRbF2pSzK1d8TGZHGTGXoOiWxY7PszcX/vF5qo5sg4ypJLVN0sShKBbIxmj+OhlwzasXUEUI1d7ciOiaaUOviqbgQ8PLLq6R9Wcd+HT/gWuO0iKMMJ3AGF4DhGhpwD01oAYUxPMMrvHnSe/HevY9Fa8krZo7hD7zPHz0yjZE=</latexit>

t = 16
<latexit sha1_base64="lAvXOgRcPWn/ZPYB1BBoosafcOw=">AAAB63icbZC7SgNBFIbPxluMt6ilFoNBsAo7FmojBmwsI5gLJEuYnUySITOzy8ysEJaUtjYWithY+EJ2PoMv4WSTQhN/GPj4/3OYc04YC26s7395uaXlldW1/HphY3Nre6e4u1c3UaIpq9FIRLoZEsMEV6xmuRWsGWtGZChYIxxeT/LGPdOGR+rOjmIWSNJXvMcpsZl1ic86xZJf9jOhRcAzKF29fz8gAKh2ip/tbkQTyZSlghjTwn5sg5Roy6lg40I7MSwmdEj6rOVQEclMkGazjtGxc7qoF2n3lEWZ+7sjJdKYkQxdpSR2YOaziflf1kps7yJIuYoTyxSdftRLBLIRmiyOulwzasXIAaGau1kRHRBNqHXnKbgj4PmVF6F+WsZ+Gd/iUuUQpsrDARzBCWA4hwrcQBVqQGEAj/AML570nrxX721amvNmPfvwR97HD4kZkAE=</latexit><latexit sha1_base64="OTJFZh3igGuvrtd8O8gJXtNW2bU=">AAAB63icbVBNSwMxEJ2tX7V+VT3qIVgET2XjQb0IBS8eK9gPaJeSTbNtaJJdkqxQlv4FLx4U8eof8ua/Md3uQVsfDDzem2FmXpgIbqzvf3ultfWNza3ydmVnd2//oHp41DZxqilr0VjEuhsSwwRXrGW5FaybaEZkKFgnnNzN/c4T04bH6tFOExZIMlI84pTYXLrFV4Nqza/7OdAqwQWpQYHmoPrVH8Y0lUxZKogxPewnNsiItpwKNqv0U8MSQidkxHqOKiKZCbL81hk6d8oQRbF2pSzK1d8TGZHGTGXoOiWxY7PszcX/vF5qo5sg4ypJLVN0sShKBbIxmj+OhlwzasXUEUI1d7ciOiaaUOviqbgQ8PLLq6R9Wcd+HT/gWuO0iKMMJ3AGF4DhGhpwD01oAYUxPMMrvHnSe/HevY9Fa8krZo7hD7zPHz0yjZE=</latexit>

t = 31
<latexit sha1_base64="RNR11/jGbyzJcQDJCu61M8KZg98=">AAAB63icbZC7SgNBFIbPxluMt6ilFoNBsAo7WmgjBmwsI5gLJEuYnUySITOzy8ysEJaUtjYWithY+EJ2PoMv4WSTQhN/GPj4/3OYc04YC26s7395uaXlldW1/HphY3Nre6e4u1c3UaIpq9FIRLoZEsMEV6xmuRWsGWtGZChYIxxeT/LGPdOGR+rOjmIWSNJXvMcpsZl1eYY7xZJf9jOhRcAzKF29fz8gAKh2ip/tbkQTyZSlghjTwn5sg5Roy6lg40I7MSwmdEj6rOVQEclMkGazjtGxc7qoF2n3lEWZ+7sjJdKYkQxdpSR2YOaziflf1kps7yJIuYoTyxSdftRLBLIRmiyOulwzasXIAaGau1kRHRBNqHXnKbgj4PmVF6F+WsZ+Gd/iUuUQpsrDARzBCWA4hwrcQBVqQGEAj/AML570nrxX721amvNmPfvwR97HD4SPj/4=</latexit><latexit sha1_base64="sY7NGe8FkJMSgR3c3CgMq0XGA5Y=">AAAB63icbVBNSwMxEJ2tX7V+VT3qIVgET2WjB70IBS8eK9gPaJeSTbNtaJJdkqxQlv4FLx4U8eof8ua/Md3uQVsfDDzem2FmXpgIbqzvf3ultfWNza3ydmVnd2//oHp41DZxqilr0VjEuhsSwwRXrGW5FaybaEZkKFgnnNzN/c4T04bH6tFOExZIMlI84pTYXLq9woNqza/7OdAqwQWpQYHmoPrVH8Y0lUxZKogxPewnNsiItpwKNqv0U8MSQidkxHqOKiKZCbL81hk6d8oQRbF2pSzK1d8TGZHGTGXoOiWxY7PszcX/vF5qo5sg4ypJLVN0sShKBbIxmj+OhlwzasXUEUI1d7ciOiaaUOviqbgQ8PLLq6R9Wcd+HT/gWuO0iKMMJ3AGF4DhGhpwD01oAYUxPMMrvHnSe/HevY9Fa8krZo7hD7zPHziojY4=</latexit>

t = 31
<latexit sha1_base64="RNR11/jGbyzJcQDJCu61M8KZg98=">AAAB63icbZC7SgNBFIbPxluMt6ilFoNBsAo7WmgjBmwsI5gLJEuYnUySITOzy8ysEJaUtjYWithY+EJ2PoMv4WSTQhN/GPj4/3OYc04YC26s7395uaXlldW1/HphY3Nre6e4u1c3UaIpq9FIRLoZEsMEV6xmuRWsGWtGZChYIxxeT/LGPdOGR+rOjmIWSNJXvMcpsZl1eYY7xZJf9jOhRcAzKF29fz8gAKh2ip/tbkQTyZSlghjTwn5sg5Roy6lg40I7MSwmdEj6rOVQEclMkGazjtGxc7qoF2n3lEWZ+7sjJdKYkQxdpSR2YOaziflf1kps7yJIuYoTyxSdftRLBLIRmiyOulwzasXIAaGau1kRHRBNqHXnKbgj4PmVF6F+WsZ+Gd/iUuUQpsrDARzBCWA4hwrcQBVqQGEAj/AML570nrxX721amvNmPfvwR97HD4SPj/4=</latexit><latexit sha1_base64="sY7NGe8FkJMSgR3c3CgMq0XGA5Y=">AAAB63icbVBNSwMxEJ2tX7V+VT3qIVgET2WjB70IBS8eK9gPaJeSTbNtaJJdkqxQlv4FLx4U8eof8ua/Md3uQVsfDDzem2FmXpgIbqzvf3ultfWNza3ydmVnd2//oHp41DZxqilr0VjEuhsSwwRXrGW5FaybaEZkKFgnnNzN/c4T04bH6tFOExZIMlI84pTYXLq9woNqza/7OdAqwQWpQYHmoPrVH8Y0lUxZKogxPewnNsiItpwKNqv0U8MSQidkxHqOKiKZCbL81hk6d8oQRbF2pSzK1d8TGZHGTGXoOiWxY7PszcX/vF5qo5sg4ypJLVN0sShKBbIxmj+OhlwzasXUEUI1d7ciOiaaUOviqbgQ8PLLq6R9Wcd+HT/gWuO0iKMMJ3AGF4DhGhpwD01oAYUxPMMrvHnSe/HevY9Fa8krZo7hD7zPHziojY4=</latexit>

v1
<latexit sha1_base64="OI+O9EkCAHeZV8a2VqvnCHOuHUw=">AAAB6nicbZDLSgMxFIbP1Futt6pLN6FFcFUmbnRnwY3LFu0F2qFk0kwbmkmGJFMoQ8EXcONCEbc+kQvBF3Ftello9YfAx/+fQ845YSK4sb7/6eXW1jc2t/LbhZ3dvf2D4uFR06hUU9agSijdDolhgkvWsNwK1k40I3EoWCscXc/y1phpw5W8s5OEBTEZSB5xSqyzbsc93CuW/Yo/F/oLeAnlq6/6xz0A1HrF925f0TRm0lJBjOlgP7FBRrTlVLBpoZsalhA6IgPWcShJzEyQzUedolPn9FGktHvSorn7syMjsTGTOHSVMbFDs5rNzP+yTmqjyyDjMkktk3TxUZQKZBWa7Y36XDNqxcQBoZq7WREdEk2oddcpuCPg1ZX/QvO8gv0KruNytQQL5eEESnAGGC6gCjdQgwZQGMADPMGzJ7xH78V7XZTmvGXPMfyS9/YN2zeQVw==</latexit><latexit sha1_base64="AFcZiodPZJf0IymfwIrqgAXuFTo=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tlgTBKtzaaBmwsYxoPiA5wt5mkizZ2zt29wLhyE+wsVDE1l9k579xk1yhiQ8GHu/NMDMvTKQw1ve/vcLW9s7uXnG/dHB4dHxSPj1rmTjVHJs8lrHuhMygFAqbVliJnUQji0KJ7XByt/DbU9RGxOrJzhIMIjZSYig4s056nPZpv1z1a/4SZJPQnFQhR6Nf/uoNYp5GqCyXzJgu9RMbZExbwSXOS73UYML4hI2w66hiEZogW546J5dOGZBhrF0pS5bq74mMRcbMotB1RsyOzbq3EP/zuqkd3gaZUElqUfHVomEqiY3J4m8yEBq5lTNHGNfC3Ur4mGnGrUun5EKg6y9vktZ1jfo1+kCr9UoeRxEuoAJXQOEG6nAPDWgChxE8wyu8edJ78d69j1VrwctnzuEPvM8f/gWNew==</latexit>

v1
<latexit sha1_base64="OI+O9EkCAHeZV8a2VqvnCHOuHUw=">AAAB6nicbZDLSgMxFIbP1Futt6pLN6FFcFUmbnRnwY3LFu0F2qFk0kwbmkmGJFMoQ8EXcONCEbc+kQvBF3Ftello9YfAx/+fQ845YSK4sb7/6eXW1jc2t/LbhZ3dvf2D4uFR06hUU9agSijdDolhgkvWsNwK1k40I3EoWCscXc/y1phpw5W8s5OEBTEZSB5xSqyzbsc93CuW/Yo/F/oLeAnlq6/6xz0A1HrF925f0TRm0lJBjOlgP7FBRrTlVLBpoZsalhA6IgPWcShJzEyQzUedolPn9FGktHvSorn7syMjsTGTOHSVMbFDs5rNzP+yTmqjyyDjMkktk3TxUZQKZBWa7Y36XDNqxcQBoZq7WREdEk2oddcpuCPg1ZX/QvO8gv0KruNytQQL5eEESnAGGC6gCjdQgwZQGMADPMGzJ7xH78V7XZTmvGXPMfyS9/YN2zeQVw==</latexit><latexit sha1_base64="AFcZiodPZJf0IymfwIrqgAXuFTo=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tlgTBKtzaaBmwsYxoPiA5wt5mkizZ2zt29wLhyE+wsVDE1l9k579xk1yhiQ8GHu/NMDMvTKQw1ve/vcLW9s7uXnG/dHB4dHxSPj1rmTjVHJs8lrHuhMygFAqbVliJnUQji0KJ7XByt/DbU9RGxOrJzhIMIjZSYig4s056nPZpv1z1a/4SZJPQnFQhR6Nf/uoNYp5GqCyXzJgu9RMbZExbwSXOS73UYML4hI2w66hiEZogW546J5dOGZBhrF0pS5bq74mMRcbMotB1RsyOzbq3EP/zuqkd3gaZUElqUfHVomEqiY3J4m8yEBq5lTNHGNfC3Ur4mGnGrUun5EKg6y9vktZ1jfo1+kCr9UoeRxEuoAJXQOEG6nAPDWgChxE8wyu8edJ78d69j1VrwctnzuEPvM8f/gWNew==</latexit>

M4
<latexit sha1_base64="xUx5iSs37QjFVyzXVb8FN/8eFZw=">AAAB6nicbZDLSgMxFIbPeG3rrepSF8EiuCozIujOghs3QkV7gXYomfRMG5rJDElGKEPBF3DjQhG3PpE7H8M3ML0stPWHwMf/n0POOUEiuDau++UsLa+srq3n8oWNza3tneLuXl3HqWJYY7GIVTOgGgWXWDPcCGwmCmkUCGwEg6tx3nhApXks780wQT+iPclDzqix1t1N56xTLLlldyKyCN4MSpff7fwjAFQ7xc92N2ZphNIwQbVueW5i/Iwqw5nAUaGdakwoG9AetixKGqH2s8moI3JsnS4JY2WfNGTi/u7IaKT1MApsZURNX89nY/O/rJWa8MLPuExSg5JNPwpTQUxMxnuTLlfIjBhaoExxOythfaooM/Y6BXsEb37lRaiflj237N16pcohTJWDAziCE/DgHCpwDVWoAYMePMELvDrCeXbenPdp6ZIz69mHP3I+fgCTQo9k</latexit><latexit sha1_base64="SIwDT/LXepUPsKv57CoYv4cTrio=">AAAB6nicbVBNS8NAEJ3Ur1q/qh71sFgETyWRgh4LXrwIFe0HtKFstpt26WYTdidCCf0JXjwo4tVf5M1/47bNQVsfDDzem2FmXpBIYdB1v53C2vrG5lZxu7Szu7d/UD48apk41Yw3WSxj3Qmo4VIo3kSBkncSzWkUSN4Oxjczv/3EtRGxesRJwv2IDpUIBaNopYe7fq1frrhVdw6ySrycVCBHo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKupYpG3PjZ/NQpObfKgISxtqWQzNXfExmNjJlEge2MKI7MsjcT//O6KYbXfiZUkiJXbLEoTCXBmMz+JgOhOUM5sYQyLeythI2opgxtOiUbgrf88ippXVY9t+rde5X6aR5HEU7gDC7Agyuowy00oAkMhvAMr/DmSOfFeXc+Fq0FJ585hj9wPn8Awk2NTw==</latexit>

M4
<latexit sha1_base64="xUx5iSs37QjFVyzXVb8FN/8eFZw=">AAAB6nicbZDLSgMxFIbPeG3rrepSF8EiuCozIujOghs3QkV7gXYomfRMG5rJDElGKEPBF3DjQhG3PpE7H8M3ML0stPWHwMf/n0POOUEiuDau++UsLa+srq3n8oWNza3tneLuXl3HqWJYY7GIVTOgGgWXWDPcCGwmCmkUCGwEg6tx3nhApXks780wQT+iPclDzqix1t1N56xTLLlldyKyCN4MSpff7fwjAFQ7xc92N2ZphNIwQbVueW5i/Iwqw5nAUaGdakwoG9AetixKGqH2s8moI3JsnS4JY2WfNGTi/u7IaKT1MApsZURNX89nY/O/rJWa8MLPuExSg5JNPwpTQUxMxnuTLlfIjBhaoExxOythfaooM/Y6BXsEb37lRaiflj237N16pcohTJWDAziCE/DgHCpwDVWoAYMePMELvDrCeXbenPdp6ZIz69mHP3I+fgCTQo9k</latexit><latexit sha1_base64="SIwDT/LXepUPsKv57CoYv4cTrio=">AAAB6nicbVBNS8NAEJ3Ur1q/qh71sFgETyWRgh4LXrwIFe0HtKFstpt26WYTdidCCf0JXjwo4tVf5M1/47bNQVsfDDzem2FmXpBIYdB1v53C2vrG5lZxu7Szu7d/UD48apk41Yw3WSxj3Qmo4VIo3kSBkncSzWkUSN4Oxjczv/3EtRGxesRJwv2IDpUIBaNopYe7fq1frrhVdw6ySrycVCBHo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKupYpG3PjZ/NQpObfKgISxtqWQzNXfExmNjJlEge2MKI7MsjcT//O6KYbXfiZUkiJXbLEoTCXBmMz+JgOhOUM5sYQyLeythI2opgxtOiUbgrf88ippXVY9t+rde5X6aR5HEU7gDC7Agyuowy00oAkMhvAMr/DmSOfFeXc+Fq0FJ585hj9wPn8Awk2NTw==</latexit>

t = 43
<latexit sha1_base64="BVIOOeXqUUQCkj8wufZ43y+6tsM=">AAAB63icbZC7SgNBFIbPxluMt6ilFoNBsAq7RtBGDNhYRjAXSJYwO5lNhszMLjOzQlhS2tpYKGJj4QvZ+Qy+hJNNCk38YeDj/89hzjlBzJk2rvvl5JaWV1bX8uuFjc2t7Z3i7l5DR4kitE4iHqlWgDXlTNK6YYbTVqwoFgGnzWB4Pcmb91RpFsk7M4qpL3BfspARbDLr8qzSLZbcspsJLYI3g9LV+/cDAoBat/jZ6UUkEVQawrHWbc+NjZ9iZRjhdFzoJJrGmAxxn7YtSiyo9tNs1jE6tk4PhZGyTxqUub87Uiy0HonAVgpsBno+m5j/Ze3EhBd+ymScGCrJ9KMw4chEaLI46jFFieEjC5goZmdFZIAVJsaep2CP4M2vvAiN07Lnlr1br1Q9hKnycABHcAIenEMVbqAGdSAwgEd4hhdHOE/Oq/M2Lc05s559+CPn4weJHJAB</latexit><latexit sha1_base64="eeXl4Pnf/azDS1lRQnGDoHycUUY=">AAAB63icbVDLSgNBEOyNrxhfUY96GAyCp7Crgl6EgBePEYwJJEuYncwmQ+axzMwKYckvePGgiFd/yJt/42SzB00saCiquunuihLOjPX9b6+0srq2vlHerGxt7+zuVfcPHo1KNaEtorjSnQgbypmkLcssp51EUywiTtvR+Hbmt5+oNkzJBztJaCjwULKYEWxz6ebyol+t+XU/B1omQUFqUKDZr371BoqkgkpLODamG/iJDTOsLSOcTiu91NAEkzEe0q6jEgtqwiy/dYpOnTJAsdKupEW5+nsiw8KYiYhcp8B2ZBa9mfif101tfB1mTCappZLMF8UpR1ah2eNowDQllk8cwUQzdysiI6wxsS6eigshWHx5mTye1wO/HtwHtcZxEUcZjuAEziCAK2jAHTShBQRG8Ayv8OYJ78V79z7mrSWvmDmEP/A+fwA9NY2R</latexit>

t = 43
<latexit sha1_base64="BVIOOeXqUUQCkj8wufZ43y+6tsM=">AAAB63icbZC7SgNBFIbPxluMt6ilFoNBsAq7RtBGDNhYRjAXSJYwO5lNhszMLjOzQlhS2tpYKGJj4QvZ+Qy+hJNNCk38YeDj/89hzjlBzJk2rvvl5JaWV1bX8uuFjc2t7Z3i7l5DR4kitE4iHqlWgDXlTNK6YYbTVqwoFgGnzWB4Pcmb91RpFsk7M4qpL3BfspARbDLr8qzSLZbcspsJLYI3g9LV+/cDAoBat/jZ6UUkEVQawrHWbc+NjZ9iZRjhdFzoJJrGmAxxn7YtSiyo9tNs1jE6tk4PhZGyTxqUub87Uiy0HonAVgpsBno+m5j/Ze3EhBd+ymScGCrJ9KMw4chEaLI46jFFieEjC5goZmdFZIAVJsaep2CP4M2vvAiN07Lnlr1br1Q9hKnycABHcAIenEMVbqAGdSAwgEd4hhdHOE/Oq/M2Lc05s559+CPn4weJHJAB</latexit><latexit sha1_base64="eeXl4Pnf/azDS1lRQnGDoHycUUY=">AAAB63icbVDLSgNBEOyNrxhfUY96GAyCp7Crgl6EgBePEYwJJEuYncwmQ+axzMwKYckvePGgiFd/yJt/42SzB00saCiquunuihLOjPX9b6+0srq2vlHerGxt7+zuVfcPHo1KNaEtorjSnQgbypmkLcssp51EUywiTtvR+Hbmt5+oNkzJBztJaCjwULKYEWxz6ebyol+t+XU/B1omQUFqUKDZr371BoqkgkpLODamG/iJDTOsLSOcTiu91NAEkzEe0q6jEgtqwiy/dYpOnTJAsdKupEW5+nsiw8KYiYhcp8B2ZBa9mfif101tfB1mTCappZLMF8UpR1ah2eNowDQllk8cwUQzdysiI6wxsS6eigshWHx5mTye1wO/HtwHtcZxEUcZjuAEziCAK2jAHTShBQRG8Ayv8OYJ78V79z7mrSWvmDmEP/A+fwA9NY2R</latexit>

t = 48
<latexit sha1_base64="AYqy6ja41ntnA68B9907L2cSXn4=">AAAB63icbZC7SgNBFIbPxluMt6ilFoNBsAq7EjCNGLCxjGAukCxhdjKbDJmZXWZmhbCktLWxUMTGwhey8xl8CSebFJr4w8DH/5/DnHOCmDNtXPfLya2srq1v5DcLW9s7u3vF/YOmjhJFaINEPFLtAGvKmaQNwwyn7VhRLAJOW8Hoepq37qnSLJJ3ZhxTX+CBZCEj2GTWZaXaK5bcspsJLYM3h9LV+/cDAoB6r/jZ7UckEVQawrHWHc+NjZ9iZRjhdFLoJprGmIzwgHYsSiyo9tNs1gk6tU4fhZGyTxqUub87Uiy0HovAVgpshnoxm5r/ZZ3EhFU/ZTJODJVk9lGYcGQiNF0c9ZmixPCxBUwUs7MiMsQKE2PPU7BH8BZXXobmedlzy96tV6odw0x5OIITOAMPLqAGN1CHBhAYwiM8w4sjnCfn1Xmbleacec8h/JHz8QOQsJAG</latexit><latexit sha1_base64="jNZiT1lQVkhGt3AfOshwV+W5f1c=">AAAB63icbVBNSwMxEJ34WetX1aMegkXwVHZFsBeh4MVjBfsB7VKyabYNTbJLkhXK0r/gxYMiXv1D3vw3pts9aOuDgcd7M8zMCxPBjfW8b7S2vrG5tV3aKe/u7R8cVo6O2yZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk7u533li2vBYPdppwgJJRopHnBKbS7fX9UGl6tW8HHiV+AWpQoHmoPLVH8Y0lUxZKogxPd9LbJARbTkVbFbup4YlhE7IiPUcVUQyE2T5rTN84ZQhjmLtSlmcq78nMiKNmcrQdUpix2bZm4v/eb3URvUg4ypJLVN0sShKBbYxnj+Oh1wzasXUEUI1d7diOiaaUOviKbsQ/OWXV0n7quZ7Nf/BrzbOijhKcArncAk+3EAD7qEJLaAwhmd4hTck0Qt6Rx+L1jVUzJzAH6DPH0TJjZY=</latexit>

t = 48
<latexit sha1_base64="AYqy6ja41ntnA68B9907L2cSXn4=">AAAB63icbZC7SgNBFIbPxluMt6ilFoNBsAq7EjCNGLCxjGAukCxhdjKbDJmZXWZmhbCktLWxUMTGwhey8xl8CSebFJr4w8DH/5/DnHOCmDNtXPfLya2srq1v5DcLW9s7u3vF/YOmjhJFaINEPFLtAGvKmaQNwwyn7VhRLAJOW8Hoepq37qnSLJJ3ZhxTX+CBZCEj2GTWZaXaK5bcspsJLYM3h9LV+/cDAoB6r/jZ7UckEVQawrHWHc+NjZ9iZRjhdFLoJprGmIzwgHYsSiyo9tNs1gk6tU4fhZGyTxqUub87Uiy0HovAVgpshnoxm5r/ZZ3EhFU/ZTJODJVk9lGYcGQiNF0c9ZmixPCxBUwUs7MiMsQKE2PPU7BH8BZXXobmedlzy96tV6odw0x5OIITOAMPLqAGN1CHBhAYwiM8w4sjnCfn1Xmbleacec8h/JHz8QOQsJAG</latexit><latexit sha1_base64="jNZiT1lQVkhGt3AfOshwV+W5f1c=">AAAB63icbVBNSwMxEJ34WetX1aMegkXwVHZFsBeh4MVjBfsB7VKyabYNTbJLkhXK0r/gxYMiXv1D3vw3pts9aOuDgcd7M8zMCxPBjfW8b7S2vrG5tV3aKe/u7R8cVo6O2yZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk7u533li2vBYPdppwgJJRopHnBKbS7fX9UGl6tW8HHiV+AWpQoHmoPLVH8Y0lUxZKogxPd9LbJARbTkVbFbup4YlhE7IiPUcVUQyE2T5rTN84ZQhjmLtSlmcq78nMiKNmcrQdUpix2bZm4v/eb3URvUg4ypJLVN0sShKBbYxnj+Oh1wzasXUEUI1d7diOiaaUOviKbsQ/OWXV0n7quZ7Nf/BrzbOijhKcArncAk+3EAD7qEJLaAwhmd4hTck0Qt6Rx+L1jVUzJzAH6DPH0TJjZY=</latexit>

v0
<latexit sha1_base64="dQKdhpneGFpNXkfZadOUPkPF0R8=">AAAB6nicbZC7SgNBFIbPxluMt6ilzZAgWIVdG+0M2FgmaC6QLGF2MpsMmZ1dZs4GwhLwBWwsFLH1iSwEX8TayaXQ6A8DH/9/DnPOCRIpDLrup5NbW9/Y3MpvF3Z29/YPiodHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6HqWt8ZcGxGrO5wk3I/oQIlQMIrWuh333F6x7Fbcuchf8JZQvvqqf9wDQK1XfO/2Y5ZGXCGT1JiO5yboZ1SjYJJPC93U8ISyER3wjkVFI278bD7qlJxap0/CWNunkMzdnx0ZjYyZRIGtjCgOzWo2M//LOimGl34mVJIiV2zxUZhKgjGZ7U36QnOGcmKBMi3srIQNqaYM7XUK9gje6sp/oXle8dyKV/fK1RIslIcTKMEZeHABVbiBGjSAwQAe4AmeHek8Oi/O66I05yx7juGXnLdv2bOQVg==</latexit><latexit sha1_base64="HBkmHk2Vk87NVjDUaV2CFzkooAU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LC2Cp5J40WPBi8eK9gPaUDbbTbt0swm7k0IJ/QlePCji1V/kzX/jps1BWx8MPN6bYWZekEhh0HW/ndLW9s7uXnm/cnB4dHxSPT3rmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2md7nfnXFtRKyecJ5wP6JjJULBKFrpcTZ0h9W623CXIJvEK0gdCrSG1a/BKGZpxBUySY3pe26CfkY1Cib5ojJIDU8om9Ix71uqaMSNny1PXZBLq4xIGGtbCslS/T2R0ciYeRTYzojixKx7ufif108xvPUzoZIUuWKrRWEqCcYk/5uMhOYM5dwSyrSwtxI2oZoytOlUbAje+subpHPd8NyG9+DVm7UijjJcQA2uwIMbaMI9tKANDMbwDK/w5kjnxXl3PlatJaeYOYc/cD5/APyBjXo=</latexit>

v0
<latexit sha1_base64="dQKdhpneGFpNXkfZadOUPkPF0R8=">AAAB6nicbZC7SgNBFIbPxluMt6ilzZAgWIVdG+0M2FgmaC6QLGF2MpsMmZ1dZs4GwhLwBWwsFLH1iSwEX8TayaXQ6A8DH/9/DnPOCRIpDLrup5NbW9/Y3MpvF3Z29/YPiodHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6HqWt8ZcGxGrO5wk3I/oQIlQMIrWuh333F6x7Fbcuchf8JZQvvqqf9wDQK1XfO/2Y5ZGXCGT1JiO5yboZ1SjYJJPC93U8ISyER3wjkVFI278bD7qlJxap0/CWNunkMzdnx0ZjYyZRIGtjCgOzWo2M//LOimGl34mVJIiV2zxUZhKgjGZ7U36QnOGcmKBMi3srIQNqaYM7XUK9gje6sp/oXle8dyKV/fK1RIslIcTKMEZeHABVbiBGjSAwQAe4AmeHek8Oi/O66I05yx7juGXnLdv2bOQVg==</latexit><latexit sha1_base64="HBkmHk2Vk87NVjDUaV2CFzkooAU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LC2Cp5J40WPBi8eK9gPaUDbbTbt0swm7k0IJ/QlePCji1V/kzX/jps1BWx8MPN6bYWZekEhh0HW/ndLW9s7uXnm/cnB4dHxSPT3rmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2md7nfnXFtRKyecJ5wP6JjJULBKFrpcTZ0h9W623CXIJvEK0gdCrSG1a/BKGZpxBUySY3pe26CfkY1Cib5ojJIDU8om9Ix71uqaMSNny1PXZBLq4xIGGtbCslS/T2R0ciYeRTYzojixKx7ufif108xvPUzoZIUuWKrRWEqCcYk/5uMhOYM5dwSyrSwtxI2oZoytOlUbAje+subpHPd8NyG9+DVm7UijjJcQA2uwIMbaMI9tKANDMbwDK/w5kjnxXl3PlatJaeYOYc/cD5/APyBjXo=</latexit>

t = 39
<latexit sha1_base64="oZSFcZvsY504wQTzLUzOyD/LG8k=">AAAB63icbZC7SgNBFIbPxluMt6ilFoNBsAq7plALMWBjGcFcIFnC7GQ2GTIzu8zMCmFJaWtjoYiNhS9k5zP4Ek42KTTxh4GP/z+HOecEMWfauO6Xk1taXlldy68XNja3tneKu3sNHSWK0DqJeKRaAdaUM0nrhhlOW7GiWAScNoPh9SRv3lOlWSTvzCimvsB9yUJGsMmsy8pFt1hyy24mtAjeDEpX798PCABq3eJnpxeRRFBpCMdatz03Nn6KlWGE03Ghk2gaYzLEfdq2KLGg2k+zWcfo2Do9FEbKPmlQ5v7uSLHQeiQCWymwGej5bGL+l7UTE577KZNxYqgk04/ChCMTocniqMcUJYaPLGCimJ0VkQFWmBh7noI9gje/8iI0TsueW/ZuvVL1EKbKwwEcwQl4cAZVuIEa1IHAAB7hGV4c4Tw5r87btDTnzHr24Y+cjx+Qr5AG</latexit><latexit sha1_base64="+7KDzWd0Pg+rQlUKUYTTnDYFqbo=">AAAB63icbVA9SwNBEJ2LXzF+RS21WAyCVbjTQi2EgI1lBGMCyRH2NnvJkv04dveEcOQv2FgoYusfsvPfuLlcoYkPBh7vzTAzL0o4M9b3v73Syura+kZ5s7K1vbO7V90/eDQq1YS2iOJKdyJsKGeStiyznHYSTbGIOG1H49uZ336i2jAlH+wkoaHAQ8liRrDNpZuL63615tf9HGiZBAWpQYFmv/rVGyiSCiot4diYbuAnNsywtoxwOq30UkMTTMZ4SLuOSiyoCbP81ik6dcoAxUq7khbl6u+JDAtjJiJynQLbkVn0ZuJ/Xje18VWYMZmklkoyXxSnHFmFZo+jAdOUWD5xBBPN3K2IjLDGxLp4Ki6EYPHlZfJ4Xg/8enAf1BrHRRxlOIITOIMALqEBd9CEFhAYwTO8wpsnvBfv3fuYt5a8YuYQ/sD7/AFEyI2W</latexit>

t = 39
<latexit sha1_base64="oZSFcZvsY504wQTzLUzOyD/LG8k=">AAAB63icbZC7SgNBFIbPxluMt6ilFoNBsAq7plALMWBjGcFcIFnC7GQ2GTIzu8zMCmFJaWtjoYiNhS9k5zP4Ek42KTTxh4GP/z+HOecEMWfauO6Xk1taXlldy68XNja3tneKu3sNHSWK0DqJeKRaAdaUM0nrhhlOW7GiWAScNoPh9SRv3lOlWSTvzCimvsB9yUJGsMmsy8pFt1hyy24mtAjeDEpX798PCABq3eJnpxeRRFBpCMdatz03Nn6KlWGE03Ghk2gaYzLEfdq2KLGg2k+zWcfo2Do9FEbKPmlQ5v7uSLHQeiQCWymwGej5bGL+l7UTE577KZNxYqgk04/ChCMTocniqMcUJYaPLGCimJ0VkQFWmBh7noI9gje/8iI0TsueW/ZuvVL1EKbKwwEcwQl4cAZVuIEa1IHAAB7hGV4c4Tw5r87btDTnzHr24Y+cjx+Qr5AG</latexit><latexit sha1_base64="+7KDzWd0Pg+rQlUKUYTTnDYFqbo=">AAAB63icbVA9SwNBEJ2LXzF+RS21WAyCVbjTQi2EgI1lBGMCyRH2NnvJkv04dveEcOQv2FgoYusfsvPfuLlcoYkPBh7vzTAzL0o4M9b3v73Syura+kZ5s7K1vbO7V90/eDQq1YS2iOJKdyJsKGeStiyznHYSTbGIOG1H49uZ336i2jAlH+wkoaHAQ8liRrDNpZuL63615tf9HGiZBAWpQYFmv/rVGyiSCiot4diYbuAnNsywtoxwOq30UkMTTMZ4SLuOSiyoCbP81ik6dcoAxUq7khbl6u+JDAtjJiJynQLbkVn0ZuJ/Xje18VWYMZmklkoyXxSnHFmFZo+jAdOUWD5xBBPN3K2IjLDGxLp4Ki6EYPHlZfJ4Xg/8enAf1BrHRRxlOIITOIMALqEBd9CEFhAYwTO8wpsnvBfv3fuYt5a8YuYQ/sD7/AFEyI2W</latexit>

M4
<latexit sha1_base64="xUx5iSs37QjFVyzXVb8FN/8eFZw=">AAAB6nicbZDLSgMxFIbPeG3rrepSF8EiuCozIujOghs3QkV7gXYomfRMG5rJDElGKEPBF3DjQhG3PpE7H8M3ML0stPWHwMf/n0POOUEiuDau++UsLa+srq3n8oWNza3tneLuXl3HqWJYY7GIVTOgGgWXWDPcCGwmCmkUCGwEg6tx3nhApXks780wQT+iPclDzqix1t1N56xTLLlldyKyCN4MSpff7fwjAFQ7xc92N2ZphNIwQbVueW5i/Iwqw5nAUaGdakwoG9AetixKGqH2s8moI3JsnS4JY2WfNGTi/u7IaKT1MApsZURNX89nY/O/rJWa8MLPuExSg5JNPwpTQUxMxnuTLlfIjBhaoExxOythfaooM/Y6BXsEb37lRaiflj237N16pcohTJWDAziCE/DgHCpwDVWoAYMePMELvDrCeXbenPdp6ZIz69mHP3I+fgCTQo9k</latexit><latexit sha1_base64="SIwDT/LXepUPsKv57CoYv4cTrio=">AAAB6nicbVBNS8NAEJ3Ur1q/qh71sFgETyWRgh4LXrwIFe0HtKFstpt26WYTdidCCf0JXjwo4tVf5M1/47bNQVsfDDzem2FmXpBIYdB1v53C2vrG5lZxu7Szu7d/UD48apk41Yw3WSxj3Qmo4VIo3kSBkncSzWkUSN4Oxjczv/3EtRGxesRJwv2IDpUIBaNopYe7fq1frrhVdw6ySrycVCBHo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKupYpG3PjZ/NQpObfKgISxtqWQzNXfExmNjJlEge2MKI7MsjcT//O6KYbXfiZUkiJXbLEoTCXBmMz+JgOhOUM5sYQyLeythI2opgxtOiUbgrf88ippXVY9t+rde5X6aR5HEU7gDC7Agyuowy00oAkMhvAMr/DmSOfFeXc+Fq0FJ585hj9wPn8Awk2NTw==</latexit>

M4
<latexit sha1_base64="xUx5iSs37QjFVyzXVb8FN/8eFZw=">AAAB6nicbZDLSgMxFIbPeG3rrepSF8EiuCozIujOghs3QkV7gXYomfRMG5rJDElGKEPBF3DjQhG3PpE7H8M3ML0stPWHwMf/n0POOUEiuDau++UsLa+srq3n8oWNza3tneLuXl3HqWJYY7GIVTOgGgWXWDPcCGwmCmkUCGwEg6tx3nhApXks780wQT+iPclDzqix1t1N56xTLLlldyKyCN4MSpff7fwjAFQ7xc92N2ZphNIwQbVueW5i/Iwqw5nAUaGdakwoG9AetixKGqH2s8moI3JsnS4JY2WfNGTi/u7IaKT1MApsZURNX89nY/O/rJWa8MLPuExSg5JNPwpTQUxMxnuTLlfIjBhaoExxOythfaooM/Y6BXsEb37lRaiflj237N16pcohTJWDAziCE/DgHCpwDVWoAYMePMELvDrCeXbenPdp6ZIz69mHP3I+fgCTQo9k</latexit><latexit sha1_base64="SIwDT/LXepUPsKv57CoYv4cTrio=">AAAB6nicbVBNS8NAEJ3Ur1q/qh71sFgETyWRgh4LXrwIFe0HtKFstpt26WYTdidCCf0JXjwo4tVf5M1/47bNQVsfDDzem2FmXpBIYdB1v53C2vrG5lZxu7Szu7d/UD48apk41Yw3WSxj3Qmo4VIo3kSBkncSzWkUSN4Oxjczv/3EtRGxesRJwv2IDpUIBaNopYe7fq1frrhVdw6ySrycVCBHo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKupYpG3PjZ/NQpObfKgISxtqWQzNXfExmNjJlEge2MKI7MsjcT//O6KYbXfiZUkiJXbLEoTCXBmMz+JgOhOUM5sYQyLeythI2opgxtOiUbgrf88ippXVY9t+rde5X6aR5HEU7gDC7Agyuowy00oAkMhvAMr/DmSOfFeXc+Fq0FJ585hj9wPn8Awk2NTw==</latexit>

v10
<latexit sha1_base64="ZKs0iK1vzrxFzdx8/KatgIANzcA=">AAAB7XicbZDLSgMxFIbPeK31VnXpJrQIrsrEje4suHHZgr1AO5RMmmljM8mQZAplKPgIblwo4tb3cSH4Iq5NLwtt/SHw8f/nkHNOmAhurO9/eWvrG5tb27md/O7e/sFh4ei4YVSqKatTJZRuhcQwwSWrW24FayWakTgUrBkOb6Z5c8S04Ure2XHCgpj0JY84JdZZjVE3w/6kWyj5ZX8mtAp4AaXr79rnAwBUu4WPTk/RNGbSUkGMaWM/sUFGtOVUsEm+kxqWEDokfdZ2KEnMTJDNpp2gM+f0UKS0e9Kimfu7IyOxMeM4dJUxsQOznE3N/7J2aqOrIOMySS2TdP5RlApkFZqujnpcM2rF2AGhmrtZER0QTah1B8q7I+DllVehcVHGfhnXcKlShLlycApFOAcMl1CBW6hCHSjcwyM8w4unvCfv1Xubl655i54T+CPv/QcPRJGd</latexit><latexit sha1_base64="U5a9Rg5qQOkzfq2zLxMEBz6GIF0=">AAAB7XicbVBNTwIxEJ3FL8Qv1KOXBmLiiWy96JHEi0dMXCCBDemWLlS67abtkpAN/8GLB43x6v/x5r+xwB4UfMkkL+/NZGZelApurO9/e6Wt7Z3dvfJ+5eDw6PikenrWNirTlAVUCaW7ETFMcMkCy61g3VQzkkSCdaLJ3cLvTJk2XMlHO0tZmJCR5DGnxDqpPR3k2J8PqnW/4S+BNgkuSB0KtAbVr/5Q0Sxh0lJBjOlhP7VhTrTlVLB5pZ8ZlhI6ISPWc1SShJkwX147R5dOGaJYaVfSoqX6eyIniTGzJHKdCbFjs+4txP+8Xmbj2zDnMs0sk3S1KM4EsgotXkdDrhm1YuYIoZq7WxEdE02odQFVXAh4/eVN0r5uYL+BH3C9WSviKMMF1OAKMNxAE+6hBQFQeIJneIU3T3kv3rv3sWotecXMOfyB9/kDMhKOwQ==</latexit>

v10
<latexit sha1_base64="ZKs0iK1vzrxFzdx8/KatgIANzcA=">AAAB7XicbZDLSgMxFIbPeK31VnXpJrQIrsrEje4suHHZgr1AO5RMmmljM8mQZAplKPgIblwo4tb3cSH4Iq5NLwtt/SHw8f/nkHNOmAhurO9/eWvrG5tb27md/O7e/sFh4ei4YVSqKatTJZRuhcQwwSWrW24FayWakTgUrBkOb6Z5c8S04Ure2XHCgpj0JY84JdZZjVE3w/6kWyj5ZX8mtAp4AaXr79rnAwBUu4WPTk/RNGbSUkGMaWM/sUFGtOVUsEm+kxqWEDokfdZ2KEnMTJDNpp2gM+f0UKS0e9Kimfu7IyOxMeM4dJUxsQOznE3N/7J2aqOrIOMySS2TdP5RlApkFZqujnpcM2rF2AGhmrtZER0QTah1B8q7I+DllVehcVHGfhnXcKlShLlycApFOAcMl1CBW6hCHSjcwyM8w4unvCfv1Xubl655i54T+CPv/QcPRJGd</latexit><latexit sha1_base64="U5a9Rg5qQOkzfq2zLxMEBz6GIF0=">AAAB7XicbVBNTwIxEJ3FL8Qv1KOXBmLiiWy96JHEi0dMXCCBDemWLlS67abtkpAN/8GLB43x6v/x5r+xwB4UfMkkL+/NZGZelApurO9/e6Wt7Z3dvfJ+5eDw6PikenrWNirTlAVUCaW7ETFMcMkCy61g3VQzkkSCdaLJ3cLvTJk2XMlHO0tZmJCR5DGnxDqpPR3k2J8PqnW/4S+BNgkuSB0KtAbVr/5Q0Sxh0lJBjOlhP7VhTrTlVLB5pZ8ZlhI6ISPWc1SShJkwX147R5dOGaJYaVfSoqX6eyIniTGzJHKdCbFjs+4txP+8Xmbj2zDnMs0sk3S1KM4EsgotXkdDrhm1YuYIoZq7WxEdE02odQFVXAh4/eVN0r5uYL+BH3C9WSviKMMF1OAKMNxAE+6hBQFQeIJneIU3T3kv3rv3sWotecXMOfyB9/kDMhKOwQ==</latexit>

M5
<latexit sha1_base64="Vl8UHBQQJCRFkh9/23suclzAnWM=">AAAB6nicbZDLSgMxFIbPeG3rrepSF8EiuCozgujOghs3QkV7gXYomfRMG5rJDElGKEPBF3DjQhG3PpE7H8M3ML0stPWHwMf/n0POOUEiuDau++UsLa+srq3n8oWNza3tneLuXl3HqWJYY7GIVTOgGgWXWDPcCGwmCmkUCGwEg6tx3nhApXks780wQT+iPclDzqix1t1N56xTLLlldyKyCN4MSpff7fwjAFQ7xc92N2ZphNIwQbVueW5i/Iwqw5nAUaGdakwoG9AetixKGqH2s8moI3JsnS4JY2WfNGTi/u7IaKT1MApsZURNX89nY/O/rJWa8MLPuExSg5JNPwpTQUxMxnuTLlfIjBhaoExxOythfaooM/Y6BXsEb37lRaiflj237N16pcohTJWDAziCE/DgHCpwDVWoAYMePMELvDrCeXbenPdp6ZIz69mHP3I+fgCUxo9l</latexit><latexit sha1_base64="ErTG2yDFzVBBp+mqoPxs0xMHvx8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh71sFgETyURih4LXrwIFe0HtKFstpt26WYTdidCCf0JXjwo4tVf5M1/47bNQVsfDDzem2FmXpBIYdB1v53C2vrG5lZxu7Szu7d/UD48apk41Yw3WSxj3Qmo4VIo3kSBkncSzWkUSN4Oxjczv/3EtRGxesRJwv2IDpUIBaNopYe7fq1frrhVdw6ySrycVCBHo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKupYpG3PjZ/NQpObfKgISxtqWQzNXfExmNjJlEge2MKI7MsjcT//O6KYbXfiZUkiJXbLEoTCXBmMz+JgOhOUM5sYQyLeythI2opgxtOiUbgrf88ippXVY9t+rde5X6aR5HEU7gDC7Agyuowy00oAkMhvAMr/DmSOfFeXc+Fq0FJ585hj9wPn8Aw9GNUA==</latexit>

M5
<latexit sha1_base64="Vl8UHBQQJCRFkh9/23suclzAnWM=">AAAB6nicbZDLSgMxFIbPeG3rrepSF8EiuCozgujOghs3QkV7gXYomfRMG5rJDElGKEPBF3DjQhG3PpE7H8M3ML0stPWHwMf/n0POOUEiuDau++UsLa+srq3n8oWNza3tneLuXl3HqWJYY7GIVTOgGgWXWDPcCGwmCmkUCGwEg6tx3nhApXks780wQT+iPclDzqix1t1N56xTLLlldyKyCN4MSpff7fwjAFQ7xc92N2ZphNIwQbVueW5i/Iwqw5nAUaGdakwoG9AetixKGqH2s8moI3JsnS4JY2WfNGTi/u7IaKT1MApsZURNX89nY/O/rJWa8MLPuExSg5JNPwpTQUxMxnuTLlfIjBhaoExxOythfaooM/Y6BXsEb37lRaiflj237N16pcohTJWDAziCE/DgHCpwDVWoAYMePMELvDrCeXbenPdp6ZIz69mHP3I+fgCUxo9l</latexit><latexit sha1_base64="ErTG2yDFzVBBp+mqoPxs0xMHvx8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh71sFgETyURih4LXrwIFe0HtKFstpt26WYTdidCCf0JXjwo4tVf5M1/47bNQVsfDDzem2FmXpBIYdB1v53C2vrG5lZxu7Szu7d/UD48apk41Yw3WSxj3Qmo4VIo3kSBkncSzWkUSN4Oxjczv/3EtRGxesRJwv2IDpUIBaNopYe7fq1frrhVdw6ySrycVCBHo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKupYpG3PjZ/NQpObfKgISxtqWQzNXfExmNjJlEge2MKI7MsjcT//O6KYbXfiZUkiJXbLEoTCXBmMz+JgOhOUM5sYQyLeythI2opgxtOiUbgrf88ippXVY9t+rde5X6aR5HEU7gDC7Agyuowy00oAkMhvAMr/DmSOfFeXc+Fq0FJ585hj9wPn8Aw9GNUA==</latexit>

t = 50
<latexit sha1_base64="9qHfJwv8jcYuHO3qTTX6einURVY=">AAAB63icbZC9SgNBFIXvxr8Y/6KWWgwGwSrsCqKNGLCxjOAmgWQJs5PZZMjM7DIzK4Qlpa2NhSI2Fr6Qnc/gSzjZpNDEAwMf59zL3HvDhDNtXPfLKSwtr6yuFddLG5tb2zvl3b2GjlNFqE9iHqtWiDXlTFLfMMNpK1EUi5DTZji8nuTNe6o0i+WdGSU0ELgvWcQINrl1eeZ2yxW36uZCi+DNoHL1/v2AAKDeLX92ejFJBZWGcKx123MTE2RYGUY4HZc6qaYJJkPcp22LEguqgyyfdYyOrdNDUazskwbl7u+ODAutRyK0lQKbgZ7PJuZ/WTs10UWQMZmkhkoy/ShKOTIxmiyOekxRYvjIAiaK2VkRGWCFibHnKdkjePMrL0LjtOq5Ve/Wq9QOYaoiHMARnIAH51CDG6iDDwQG8AjP8OII58l5dd6mpQVn1rMPf+R8/ACGFY//</latexit><latexit sha1_base64="ep+hLIqaBIXTcRlyLuhJLlTeMCo=">AAAB63icbVBNSwMxEJ3Ur1q/qh71ECyCp7IriF6EghePFewHtEvJptk2NMkuSVYoS/+CFw+KePUPefPfmG73oK0PBh7vzTAzL0wEN9bzvlFpbX1jc6u8XdnZ3ds/qB4etU2caspaNBax7obEMMEVa1luBesmmhEZCtYJJ3dzv/PEtOGxerTThAWSjBSPOCU2l26vvEG15tW9HHiV+AWpQYHmoPrVH8Y0lUxZKogxPd9LbJARbTkVbFbpp4YlhE7IiPUcVUQyE2T5rTN87pQhjmLtSlmcq78nMiKNmcrQdUpix2bZm4v/eb3URjdBxlWSWqboYlGUCmxjPH8cD7lm1IqpI4Rq7m7FdEw0odbFU3Eh+Msvr5L2Zd336v6DX2ucFnGU4QTO4AJ8uIYG3EMTWkBhDM/wCm9Iohf0jj4WrSVUzBzDH6DPHzoujY8=</latexit>

t = 50
<latexit sha1_base64="9qHfJwv8jcYuHO3qTTX6einURVY=">AAAB63icbZC9SgNBFIXvxr8Y/6KWWgwGwSrsCqKNGLCxjOAmgWQJs5PZZMjM7DIzK4Qlpa2NhSI2Fr6Qnc/gSzjZpNDEAwMf59zL3HvDhDNtXPfLKSwtr6yuFddLG5tb2zvl3b2GjlNFqE9iHqtWiDXlTFLfMMNpK1EUi5DTZji8nuTNe6o0i+WdGSU0ELgvWcQINrl1eeZ2yxW36uZCi+DNoHL1/v2AAKDeLX92ejFJBZWGcKx123MTE2RYGUY4HZc6qaYJJkPcp22LEguqgyyfdYyOrdNDUazskwbl7u+ODAutRyK0lQKbgZ7PJuZ/WTs10UWQMZmkhkoy/ShKOTIxmiyOekxRYvjIAiaK2VkRGWCFibHnKdkjePMrL0LjtOq5Ve/Wq9QOYaoiHMARnIAH51CDG6iDDwQG8AjP8OII58l5dd6mpQVn1rMPf+R8/ACGFY//</latexit><latexit sha1_base64="ep+hLIqaBIXTcRlyLuhJLlTeMCo=">AAAB63icbVBNSwMxEJ3Ur1q/qh71ECyCp7IriF6EghePFewHtEvJptk2NMkuSVYoS/+CFw+KePUPefPfmG73oK0PBh7vzTAzL0wEN9bzvlFpbX1jc6u8XdnZ3ds/qB4etU2caspaNBax7obEMMEVa1luBesmmhEZCtYJJ3dzv/PEtOGxerTThAWSjBSPOCU2l26vvEG15tW9HHiV+AWpQYHmoPrVH8Y0lUxZKogxPd9LbJARbTkVbFbpp4YlhE7IiPUcVUQyE2T5rTN87pQhjmLtSlmcq78nMiKNmcrQdUpix2bZm4v/eb3URjdBxlWSWqboYlGUCmxjPH8cD7lm1IqpI4Rq7m7FdEw0odbFU3Eh+Msvr5L2Zd336v6DX2ucFnGU4QTO4AJ8uIYG3EMTWkBhDM/wCm9Iohf0jj4WrSVUzBzDH6DPHzoujY8=</latexit>

t = 53
<latexit sha1_base64="1VaC6URc/usws23jSC6DNiD6PR4=">AAAB63icbZC7SgNBFIbPxluMt6ilFoNBsAq7BtFGDNhYRjAXSJYwO5lNhszMLjOzQlhS2tpYKGJj4QvZ+Qy+hJNNCk38YeDj/89hzjlBzJk2rvvl5JaWV1bX8uuFjc2t7Z3i7l5DR4kitE4iHqlWgDXlTNK6YYbTVqwoFgGnzWB4Pcmb91RpFsk7M4qpL3BfspARbDLr8qzSLZbcspsJLYI3g9LV+/cDAoBat/jZ6UUkEVQawrHWbc+NjZ9iZRjhdFzoJJrGmAxxn7YtSiyo9tNs1jE6tk4PhZGyTxqUub87Uiy0HonAVgpsBno+m5j/Ze3EhBd+ymScGCrJ9KMw4chEaLI46jFFieEjC5goZmdFZIAVJsaep2CP4M2vvAiN07Lnlr1br1Q9hKnycABHcAIenEMVbqAGdSAwgEd4hhdHOE/Oq/M2Lc05s559+CPn4weKoZAC</latexit><latexit sha1_base64="6j+KU2Hj8Nsy8jN5/+kFM5aTews=">AAAB63icbVDLSgNBEOyNrxhfUY96GAyCp7CriF6EgBePEYwJJEuYncwmQ+axzMwKYckvePGgiFd/yJt/42SzB00saCiquunuihLOjPX9b6+0srq2vlHerGxt7+zuVfcPHo1KNaEtorjSnQgbypmkLcssp51EUywiTtvR+Hbmt5+oNkzJBztJaCjwULKYEWxz6ebyol+t+XU/B1omQUFqUKDZr371BoqkgkpLODamG/iJDTOsLSOcTiu91NAEkzEe0q6jEgtqwiy/dYpOnTJAsdKupEW5+nsiw8KYiYhcp8B2ZBa9mfif101tfB1mTCappZLMF8UpR1ah2eNowDQllk8cwUQzdysiI6wxsS6eigshWHx5mTye1wO/HtwHtcZxEUcZjuAEziCAK2jAHTShBQRG8Ayv8OYJ78V79z7mrSWvmDmEP/A+fwA+uo2S</latexit>

t = 53
<latexit sha1_base64="1VaC6URc/usws23jSC6DNiD6PR4=">AAAB63icbZC7SgNBFIbPxluMt6ilFoNBsAq7BtFGDNhYRjAXSJYwO5lNhszMLjOzQlhS2tpYKGJj4QvZ+Qy+hJNNCk38YeDj/89hzjlBzJk2rvvl5JaWV1bX8uuFjc2t7Z3i7l5DR4kitE4iHqlWgDXlTNK6YYbTVqwoFgGnzWB4Pcmb91RpFsk7M4qpL3BfspARbDLr8qzSLZbcspsJLYI3g9LV+/cDAoBat/jZ6UUkEVQawrHWbc+NjZ9iZRjhdFzoJJrGmAxxn7YtSiyo9tNs1jE6tk4PhZGyTxqUub87Uiy0HonAVgpsBno+m5j/Ze3EhBd+ymScGCrJ9KMw4chEaLI46jFFieEjC5goZmdFZIAVJsaep2CP4M2vvAiN07Lnlr1br1Q9hKnycABHcAIenEMVbqAGdSAwgEd4hhdHOE/Oq/M2Lc05s559+CPn4weKoZAC</latexit><latexit sha1_base64="6j+KU2Hj8Nsy8jN5/+kFM5aTews=">AAAB63icbVDLSgNBEOyNrxhfUY96GAyCp7CriF6EgBePEYwJJEuYncwmQ+axzMwKYckvePGgiFd/yJt/42SzB00saCiquunuihLOjPX9b6+0srq2vlHerGxt7+zuVfcPHo1KNaEtorjSnQgbypmkLcssp51EUywiTtvR+Hbmt5+oNkzJBztJaCjwULKYEWxz6ebyol+t+XU/B1omQUFqUKDZr371BoqkgkpLODamG/iJDTOsLSOcTiu91NAEkzEe0q6jEgtqwiy/dYpOnTJAsdKupEW5+nsiw8KYiYhcp8B2ZBa9mfif101tfB1mTCappZLMF8UpR1ah2eNowDQllk8cwUQzdysiI6wxsS6eigshWHx5mTye1wO/HtwHtcZxEUcZjuAEziCAK2jAHTShBQRG8Ayv8OYJ78V79z7mrSWvmDmEP/A+fwA+uo2S</latexit>

Check Inter(M5[v9, v11], 48)
<latexit sha1_base64="UmlU3XRs47LodH8Q5qwqhW8AkGE="></latexit><latexit sha1_base64="OCA1oY4/2ggyFnnIgf2+QIWqowE="></latexit>

Inter(M5[v9, v11], 48)
<latexit sha1_base64="UmlU3XRs47LodH8Q5qwqhW8AkGE="></latexit><latexit sha1_base64="OCA1oY4/2ggyFnnIgf2+QIWqowE="></latexit>

 Turn out connected by v10
<latexit sha1_base64="Msc1RTzyqNBHPDPN8PA8JuvMw1Y=">AAAB7XicbZDLSgMxFIbP1Ftbb1WXuggWwVWZuNGdBTcuK9gLtEPJpJk2NpMMSaZQhoKP4MaFIm59H3c+hm9gello6w+Bj/8/h5xzwkRwY33/y8utrW9sbuULxe2d3b390sFhw6hUU1anSijdColhgktWt9wK1ko0I3EoWDMc3kzz5ohpw5W8t+OEBTHpSx5xSqyzGqNuhv1Jt1T2K/5MaBXwAsrX353CIwDUuqXPTk/RNGbSUkGMaWM/sUFGtOVUsEmxkxqWEDokfdZ2KEnMTJDNpp2gM+f0UKS0e9Kimfu7IyOxMeM4dJUxsQOznE3N/7J2aqOrIOMySS2TdP5RlApkFZqujnpcM2rF2AGhmrtZER0QTah1Byq6I+DllVehcVHBfgXf4XL1BObKwzGcwjlguIQq3EIN6kDhAZ7gBV495T17b977vDTnLXqO4I+8jx8BOZDQ</latexit><latexit sha1_base64="0MLSqcsVkdhrhMFBJW1fO05yJO8=">AAAB7XicbVBNSwMxEJ2tX7V+VT3qIVgET2XjRY8FLx4r2A9ol5JNs21sNlmSbKEs/Q9ePCji1f/jzX9jut2Dtj4YeLw3w8y8MBHcWN//9kobm1vbO+Xdyt7+weFR9fikbVSqKWtRJZTuhsQwwSVrWW4F6yaakTgUrBNO7hZ+Z8q04Uo+2lnCgpiMJI84JdZJ7ekgw/58UK35dT8HWie4IDUo0BxUv/pDRdOYSUsFMaaH/cQGGdGWU8HmlX5qWELohIxYz1FJYmaCLL92ji6dMkSR0q6kRbn6eyIjsTGzOHSdMbFjs+otxP+8Xmqj2yDjMkktk3S5KEoFsgotXkdDrhm1YuYIoZq7WxEdE02odQFVXAh49eV10r6uY7+OH3CtcV7EUYYzuIArwHADDbiHJrSAwhM8wyu8ecp78d69j2VryStmTuEPvM8fMESOuw==</latexit>

v10
<latexit sha1_base64="Msc1RTzyqNBHPDPN8PA8JuvMw1Y=">AAAB7XicbZDLSgMxFIbP1Ftbb1WXuggWwVWZuNGdBTcuK9gLtEPJpJk2NpMMSaZQhoKP4MaFIm59H3c+hm9gello6w+Bj/8/h5xzwkRwY33/y8utrW9sbuULxe2d3b390sFhw6hUU1anSijdColhgktWt9wK1ko0I3EoWDMc3kzz5ohpw5W8t+OEBTHpSx5xSqyzGqNuhv1Jt1T2K/5MaBXwAsrX353CIwDUuqXPTk/RNGbSUkGMaWM/sUFGtOVUsEmxkxqWEDokfdZ2KEnMTJDNpp2gM+f0UKS0e9Kimfu7IyOxMeM4dJUxsQOznE3N/7J2aqOrIOMySS2TdP5RlApkFZqujnpcM2rF2AGhmrtZER0QTah1Byq6I+DllVehcVHBfgXf4XL1BObKwzGcwjlguIQq3EIN6kDhAZ7gBV495T17b977vDTnLXqO4I+8jx8BOZDQ</latexit><latexit sha1_base64="0MLSqcsVkdhrhMFBJW1fO05yJO8=">AAAB7XicbVBNSwMxEJ2tX7V+VT3qIVgET2XjRY8FLx4r2A9ol5JNs21sNlmSbKEs/Q9ePCji1f/jzX9jut2Dtj4YeLw3w8y8MBHcWN//9kobm1vbO+Xdyt7+weFR9fikbVSqKWtRJZTuhsQwwSVrWW4F6yaakTgUrBNO7hZ+Z8q04Uo+2lnCgpiMJI84JdZJ7ekgw/58UK35dT8HWie4IDUo0BxUv/pDRdOYSUsFMaaH/cQGGdGWU8HmlX5qWELohIxYz1FJYmaCLL92ji6dMkSR0q6kRbn6eyIjsTGzOHSdMbFjs+otxP+8Xmqj2yDjMkktk3S5KEoFsgotXkdDrhm1YuYIoZq7WxEdE02odQFVXAh49eV10r6uY7+OH3CtcV7EUYYzuIArwHADDbiHJrSAwhM8wyu8ecp78d69j2VryStmTuEPvM8fMESOuw==</latexit>

Check Inter(M6[v4, v3], 10)
<latexit sha1_base64="2QavRpmhq9nWrmAPmwF4RCFsmRk="></latexit><latexit sha1_base64="FJa+veDgmOEFtF/CIz3wqqwsyxA=">AAACCHicbVBNS8NAEN3U7/oV9ahgsAgKUhIV9Sh40YNQwWohDWGzndqlm03YnRRL6NGLf8WLB0W8+hO8+W/cfhzU+mDg8d4MM/OiVHCNrvtlFSYmp6ZnZueK8wuLS8v2yuqNTjLFoMoSkahaRDUILqGKHAXUUgU0jgTcRu2zvn/bAaV5Iq+xm0IQ0zvJm5xRNFJob9YR7hExv5AIqrdzGR75nfBwrxMeBHueuxvaJbfsDuCME29ESmSESmh/1hsJy2KQyATV2vfcFIOcKuRMQK9YzzSklLXpHfiGShqDDvLBIz1n2ygNp5koUxKdgfpzIqex1t04Mp0xxZb+6/XF/zw/w+ZJkHOZZgiSDRc1M+Fg4vRTcRpcAUPRNYQyxc2tDmtRRZkJRRdNCN7fl8fJzX7Zc8velVc63RjFMUvWyRbZIR45JqfknFRIlTDyQJ7IC3m1Hq1n6816H7YWrNHMGvkF6+Mb6N6YcA==</latexit>

Inter(M6[v4, v3], 10)
<latexit sha1_base64="2QavRpmhq9nWrmAPmwF4RCFsmRk="></latexit><latexit sha1_base64="FJa+veDgmOEFtF/CIz3wqqwsyxA=">AAACCHicbVBNS8NAEN3U7/oV9ahgsAgKUhIV9Sh40YNQwWohDWGzndqlm03YnRRL6NGLf8WLB0W8+hO8+W/cfhzU+mDg8d4MM/OiVHCNrvtlFSYmp6ZnZueK8wuLS8v2yuqNTjLFoMoSkahaRDUILqGKHAXUUgU0jgTcRu2zvn/bAaV5Iq+xm0IQ0zvJm5xRNFJob9YR7hExv5AIqrdzGR75nfBwrxMeBHueuxvaJbfsDuCME29ESmSESmh/1hsJy2KQyATV2vfcFIOcKuRMQK9YzzSklLXpHfiGShqDDvLBIz1n2ygNp5koUxKdgfpzIqex1t04Mp0xxZb+6/XF/zw/w+ZJkHOZZgiSDRc1M+Fg4vRTcRpcAUPRNYQyxc2tDmtRRZkJRRdNCN7fl8fJzX7Zc8velVc63RjFMUvWyRbZIR45JqfknFRIlTDyQJ7IC3m1Hq1n6816H7YWrNHMGvkF6+Mb6N6YcA==</latexit>

Turn out directly connected

v3
<latexit sha1_base64="5vbmJS31NH3M6ATMlWMWFT31hjc=">AAAB6nicbZC7SgNBFIbPxluMt6ilzZAgWIVdLbQzYGOZoLlAsoTZyUkyZHZ2mZkNhCXgC9hYKGLrE1kIvoi1k0uhiT8MfPz/Ocw5J4gF18Z1v5zM2vrG5lZ2O7ezu7d/kD88qusoUQxrLBKRagZUo+ASa4Ybgc1YIQ0DgY1geDPNGyNUmkfy3oxj9EPal7zHGTXWuht1Ljr5oltyZyKr4C2geP1d/XwAgEon/9HuRiwJURomqNYtz42Nn1JlOBM4ybUTjTFlQ9rHlkVJQ9R+Oht1Qk6t0yW9SNknDZm5vztSGmo9DgNbGVIz0MvZ1PwvayWmd+WnXMaJQcnmH/USQUxEpnuTLlfIjBhboExxOythA6ooM/Y6OXsEb3nlVaiflzy35FW9YrkAc2XhBApwBh5cQhluoQI1YNCHR3iGF0c4T86r8zYvzTiLnmP4I+f9B94/kFk=</latexit><latexit sha1_base64="ccmLMWIGKN3H0rXEZRmVmcAhNb0=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tlgTBKtxpEcuAjWVE8wHJEfY2e8mSvb1jdy4QjvwEGwtFbP1Fdv4bN8kVmvhg4PHeDDPzgkQKg6777RS2tnd294r7pYPDo+OT8ulZ28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuVv4nSnXRsTqCWcJ9yM6UiIUjKKVHqeDm0G56tbcJcgm8XJShRzNQfmrP4xZGnGFTFJjep6boJ9RjYJJPi/1U8MTyiZ0xHuWKhpx42fLU+fk0ipDEsbalkKyVH9PZDQyZhYFtjOiODbr3kL8z+ulGN76mVBJilyx1aIwlQRjsvibDIXmDOXMEsq0sLcSNqaaMrTplGwI3vrLm6R9XfPcmvfgVRuVPI4iXEAFrsCDOjTgHprQAgYjeIZXeHOk8+K8Ox+r1oKTz5zDHzifPwEcjX0=</latexit>

v3
<latexit sha1_base64="5vbmJS31NH3M6ATMlWMWFT31hjc=">AAAB6nicbZC7SgNBFIbPxluMt6ilzZAgWIVdLbQzYGOZoLlAsoTZyUkyZHZ2mZkNhCXgC9hYKGLrE1kIvoi1k0uhiT8MfPz/Ocw5J4gF18Z1v5zM2vrG5lZ2O7ezu7d/kD88qusoUQxrLBKRagZUo+ASa4Ybgc1YIQ0DgY1geDPNGyNUmkfy3oxj9EPal7zHGTXWuht1Ljr5oltyZyKr4C2geP1d/XwAgEon/9HuRiwJURomqNYtz42Nn1JlOBM4ybUTjTFlQ9rHlkVJQ9R+Oht1Qk6t0yW9SNknDZm5vztSGmo9DgNbGVIz0MvZ1PwvayWmd+WnXMaJQcnmH/USQUxEpnuTLlfIjBhboExxOythA6ooM/Y6OXsEb3nlVaiflzy35FW9YrkAc2XhBApwBh5cQhluoQI1YNCHR3iGF0c4T86r8zYvzTiLnmP4I+f9B94/kFk=</latexit><latexit sha1_base64="ccmLMWIGKN3H0rXEZRmVmcAhNb0=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tlgTBKtxpEcuAjWVE8wHJEfY2e8mSvb1jdy4QjvwEGwtFbP1Fdv4bN8kVmvhg4PHeDDPzgkQKg6777RS2tnd294r7pYPDo+OT8ulZ28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuVv4nSnXRsTqCWcJ9yM6UiIUjKKVHqeDm0G56tbcJcgm8XJShRzNQfmrP4xZGnGFTFJjep6boJ9RjYJJPi/1U8MTyiZ0xHuWKhpx42fLU+fk0ipDEsbalkKyVH9PZDQyZhYFtjOiODbr3kL8z+ulGN76mVBJilyx1aIwlQRjsvibDIXmDOXMEsq0sLcSNqaaMrTplGwI3vrLm6R9XfPcmvfgVRuVPI4iXEAFrsCDOjTgHprQAgYjeIZXeHOk8+K8Ox+r1oKTz5zDHzifPwEcjX0=</latexit>

M3
<latexit sha1_base64="jicux87+erMdcMBuK6Nx1cGQ08I=">AAAB6nicbZC7SgNBFIbPek3iLWqpxWAQrMKuFtoZsLERIpoLJEuYnZxNhszOLjOzQlgCvoCNhSK2PpGdj+EbOLkUmvjDwMf/n8Occ4JEcG1c98tZWl5ZXVvP5Qsbm1vbO8XdvbqOU8WwxmIRq2ZANQousWa4EdhMFNIoENgIBlfjvPGASvNY3pthgn5Ee5KHnFFjrbubzlmnWHLL7kRkEbwZlC6/2/lHAKh2ip/tbszSCKVhgmrd8tzE+BlVhjOBo0I71ZhQNqA9bFmUNELtZ5NRR+TYOl0Sxso+acjE/d2R0UjrYRTYyoiavp7PxuZ/WSs14YWfcZmkBiWbfhSmgpiYjPcmXa6QGTG0QJnidlbC+lRRZux1CvYI3vzKi1A/LXtu2bv1SpVDmCoHB3AEJ+DBOVTgGqpQAwY9eIIXeHWE8+y8Oe/T0iVn1rMPf+R8/ACRvo9j</latexit><latexit sha1_base64="lwiBpb/rHL/BMwrezlX9O+Wq2nU=">AAAB6nicbVA9SwNBEJ2LXzF+RS21WAyCVbgzhZYBGxshovmA5Ah7m71kyd7esTsnhCM/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9mfvuJayNi9YiThPsRHSoRCkbRSg93/Vq/XHGr7hxklXg5qUCORr/81RvELI24QiapMV3PTdDPqEbBJJ+WeqnhCWVjOuRdSxWNuPGz+alTcm6VAQljbUshmau/JzIaGTOJAtsZURyZZW8m/ud1Uwyv/UyoJEWu2GJRmEqCMZn9TQZCc4ZyYgllWthbCRtRTRnadEo2BG/55VXSuqx6btW79yr10zyOIpzAGVyAB1dQh1toQBMYDOEZXuHNkc6L8+58LFoLTj5zDH/gfP4AwMmNTg==</latexit>

M3
<latexit sha1_base64="jicux87+erMdcMBuK6Nx1cGQ08I=">AAAB6nicbZC7SgNBFIbPek3iLWqpxWAQrMKuFtoZsLERIpoLJEuYnZxNhszOLjOzQlgCvoCNhSK2PpGdj+EbOLkUmvjDwMf/n8Occ4JEcG1c98tZWl5ZXVvP5Qsbm1vbO8XdvbqOU8WwxmIRq2ZANQousWa4EdhMFNIoENgIBlfjvPGASvNY3pthgn5Ee5KHnFFjrbubzlmnWHLL7kRkEbwZlC6/2/lHAKh2ip/tbszSCKVhgmrd8tzE+BlVhjOBo0I71ZhQNqA9bFmUNELtZ5NRR+TYOl0Sxso+acjE/d2R0UjrYRTYyoiavp7PxuZ/WSs14YWfcZmkBiWbfhSmgpiYjPcmXa6QGTG0QJnidlbC+lRRZux1CvYI3vzKi1A/LXtu2bv1SpVDmCoHB3AEJ+DBOVTgGqpQAwY9eIIXeHWE8+y8Oe/T0iVn1rMPf+R8/ACRvo9j</latexit><latexit sha1_base64="lwiBpb/rHL/BMwrezlX9O+Wq2nU=">AAAB6nicbVA9SwNBEJ2LXzF+RS21WAyCVbgzhZYBGxshovmA5Ah7m71kyd7esTsnhCM/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9mfvuJayNi9YiThPsRHSoRCkbRSg93/Vq/XHGr7hxklXg5qUCORr/81RvELI24QiapMV3PTdDPqEbBJJ+WeqnhCWVjOuRdSxWNuPGz+alTcm6VAQljbUshmau/JzIaGTOJAtsZURyZZW8m/ud1Uwyv/UyoJEWu2GJRmEqCMZn9TQZCc4ZyYgllWthbCRtRTRnadEo2BG/55VXSuqx6btW79yr10zyOIpzAGVyAB1dQh1toQBMYDOEZXuHNkc6L8+58LFoLTj5zDH/gfP4AwMmNTg==</latexit>

t = 16
<latexit sha1_base64="lAvXOgRcPWn/ZPYB1BBoosafcOw=">AAAB63icbZC7SgNBFIbPxluMt6ilFoNBsAo7FmojBmwsI5gLJEuYnUySITOzy8ysEJaUtjYWithY+EJ2PoMv4WSTQhN/GPj4/3OYc04YC26s7395uaXlldW1/HphY3Nre6e4u1c3UaIpq9FIRLoZEsMEV6xmuRWsGWtGZChYIxxeT/LGPdOGR+rOjmIWSNJXvMcpsZl1ic86xZJf9jOhRcAzKF29fz8gAKh2ip/tbkQTyZSlghjTwn5sg5Roy6lg40I7MSwmdEj6rOVQEclMkGazjtGxc7qoF2n3lEWZ+7sjJdKYkQxdpSR2YOaziflf1kps7yJIuYoTyxSdftRLBLIRmiyOulwzasXIAaGau1kRHRBNqHXnKbgj4PmVF6F+WsZ+Gd/iUuUQpsrDARzBCWA4hwrcQBVqQGEAj/AML570nrxX721amvNmPfvwR97HD4kZkAE=</latexit><latexit sha1_base64="OTJFZh3igGuvrtd8O8gJXtNW2bU=">AAAB63icbVBNSwMxEJ2tX7V+VT3qIVgET2XjQb0IBS8eK9gPaJeSTbNtaJJdkqxQlv4FLx4U8eof8ua/Md3uQVsfDDzem2FmXpgIbqzvf3ultfWNza3ydmVnd2//oHp41DZxqilr0VjEuhsSwwRXrGW5FaybaEZkKFgnnNzN/c4T04bH6tFOExZIMlI84pTYXLrFV4Nqza/7OdAqwQWpQYHmoPrVH8Y0lUxZKogxPewnNsiItpwKNqv0U8MSQidkxHqOKiKZCbL81hk6d8oQRbF2pSzK1d8TGZHGTGXoOiWxY7PszcX/vF5qo5sg4ypJLVN0sShKBbIxmj+OhlwzasXUEUI1d7ciOiaaUOviqbgQ8PLLq6R9Wcd+HT/gWuO0iKMMJ3AGF4DhGhpwD01oAYUxPMMrvHnSe/HevY9Fa8krZo7hD7zPHz0yjZE=</latexit>

t = 16
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Recovered vertex

(b) Vertex-by-vertex path recovery
Figure 9: Path recovery of Q(v4, v11, 10)

Table 3: Datasets
Dataset #Vertices #Edges

CAL (California) 21,048 43,386
SF (San Francisco) 174,956 446,002
COL (Colorado) 435,666 1,057,066
FLA (Florida) 1,070,376 2,712,798
W (Western USA) 6,262,104 15,248,146

down arrow from M2 to M4 in Figure 9(b)). Similarly, to
process non-border pair (v10, v11), we first get shortest travel
time bound τ∗

v10,v11(50) = τ∗
v4,v11(10) − τ∗

v4,v10(10) = 3.
With TD-Dijkstra local search bounded by 3mins we get
v10 and v11 are connected directly (line 2). ✷

Space and Time Complexity. Maintaining Inter for

a PLF costs O(α(T )). As there are O(logκf

|V |
κl

· log22 κf ·

|V |) matrix entires (Section 3.2), the space complexity is

O(logκf

|V |
κl

· log22 κf · |V |·α(T )). Consider an adjacent pair

(vs, ve) on tree node Gi with departure time tc at vs, check-
ing Mi[vs, ve] for tc costs O(log2 α(T )). Suppose there
are Np inter-vertices to be recovered, travel time bounded
TD-Dijkstra local sub-path search costsO(Cκl

), a κl related
constant, the overall time cost is O(Np · Cκl

· log2 α(T )).

5. EXPERIMENTS

Datasets: We used five real-world road-network
datasets 2,3, which were directed graphs. The num-
bers of vertices in the datasets were varied from 20,000 to
6,262,104. All the time-dependent weight functions (PLFs)
were generated based on real traffic patterns that were
gotten from real taxi trajectories [18]. We set the time
domain as a whole day, i.e., 86400 seconds. The average
number of interpolation points in the time-dependent
weight functions for each edge was 3. The statistics of these
datasets were shown in Table 3.

Setting: For TD-G-tree, we set fanout κf to 4 and the
maximal number κl of vertices in a leaf node is considered in
Section 5.1. Original graph inputs and the TD-G-tree index
are memory resident throughout the following experiments.

TDSP. (1) To evaluate the efficiency of processing a TDSP

query, we randomly chose 1, 000 pairs of vertices for each
dataset. For each pair of vertices, we randomly chose 10
departure time, and thus we had 10, 000 TDSP queries for
each dataset. (2) To evaluate the scalability of TDSP, we
also varied the number of hops from the source to the desti-
nation. (3) To further analyze query efficiency, we evaluated
the number of visited (labeled) vertices during TDSP query
processing, we recorded the number of visited vertices for
queries in (1) and (2).

2https://www.cs.utah.edu/∼lifeifei/SpatialDataset.htm
3http://www.dis.uniroma1.it/challenge9/download.shtml

TIP. (1) To evaluate the performance of a TIP query, we ran-
domly chose 1, 000 random pairs of vertices for each dataset
and 10 time intervals I = [ts, te] ⊆ T , where |te − ts| was
uniformly selected from 0.1|T |, 0.2|T |, · · ·, |T | (|T |= 86400
seconds). (2) To evaluate the influence of time-interval
length on TIP queries, we varied time interval size from 10
to 10, 000 seconds, and for each time interval we generated
1, 000 queries randomly.

Update. To evaluate the update efficiency of TD-G-tree,
we randomly chose 0.1%, 1%, 10% of edges, and we ran-
domly decreased the speed of high-speed edges, and in-
creased the speed of low-speed edges.

Comparisons. For TDSP queries, we compared our
TD-G-tree with TDALT [19] (A* with landmarks and trian-
gle inequalities), TCH [2] (time-dependent version of contrac-
tion hierarchy which we implemented based on TCH [13] and
CH [2]) and TD-Dijkstra, which extended the Dijkstra al-
gorithm to support time-dependent road networks. For TIP
queries, we compared with TCH and TD2S [10], which was
a Dijkstra-based method. TD2S avoided redundant vertices
relaxations for every time point, and guaranteed that the
shortest path of a vertex can be found if other vertices can-
not be arrived before the current vertex.

All the algorithms were implemented in C++. All ex-
periments were conducted on a Linux computer with Intel
2.20GHz CPU and 128GB memory.

5.1 Evaluation on Parameters: κf and κl

We evaluated the impact of κf (partition fanout) and
κl (the maximum number of vertices in each leaf node) of
TD-G-tree by investigating the number of borders gener-
ated by the hierarchical partitioning, the index size, the in-
dex building time and the TDSP query time. We varied κf

in {2, 4, 6, 8} and κl in {32, 64, 128, 256}. Figure 10 showed
the results. We made three observations. (1) Our method
achieved better results with medium κf = 4 or 6. With the
increasing of partition fanout κf , the border number, index
size, build time and query time decreased first and then in-
creased. It is because increasing fanout will increase tree
nodes number per level and reduce tree height, but larger
fanout will generate more borders which lead to more matrix
entries. (2) With the increase of κl, the number of borders
decreased as hierarchical partitioning stopped earlier and
there are less partitions. But index size and build time in-
creased for CAL, since bigger κl leads to more borders per
leaf node GL, i.e., more square-level matrix entries in ML,
which lead to longer building time. (3) Our method achieved
the best results when κl = 64 for optimizing query time, be-
cause larger κl lead to lower tree height with lesser searching
tree nodes, but it caused longer local Dijkstra search time
on query pairs within the same leaf node. To balance the
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Figure 10: Evaluation on parameters: f and κl (CAL dataset)
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Figure 13: TDSP and TIP with path recovery

number of tree nodes per level and corresponding matrix
size during partitioning, we set κf = 4. To balance global
tree-node level and local Dijkstra searching, we set κl to
64(CAL), 64(SF ), 128(COL), 256(FLA) and 256(W ).

5.2 Evaluation on Query Efficiency

Evaluation on TDSP Search: We evaluated the TDSP query
efficiency and compared TD-G-tree with TDALT, TCH and ba-
sic TD-Dijkstra. Figure 11 showed the results.

We first evaluated the performance by randomly choosing
a pair of vertices from each dataset and uniformly chose the
departure time in [0, 86400]. Figure 11(a) showed the perfor-
mance. We could see that our method outperformed exist-
ing methods by 1-2 orders of magnitude. This was because
Dijkstra was rather expensive to find the shortest paths by
expanding the vertices in the graph, and without indexed
shortest travel time functions between special border ver-
tices. Although TDALT eliminated many vertices through
lightweight indexed heuristic landmarks, it still needs to tra-
verse along the shortest path, which took quite a long time.
TCH also took much longer time than TD-G-tree, because
TD-G-tree used the effective index to search the shortest
path that greatly reduced visited vertices. Besides, TDSP

query time grew very slowly as the dataset became larger,
e.g., the query time increased from 2.6ms (FLA with 1.1
million vertices) to 4.1ms (W with 6.2 million vertices). Sec-

ond, we varied the number of hops from the sources to the
destinations on FLA. Figure 11(c) showed the results. By
varying the number of hops on different datasets, TDALT, TCH
and TD-Dijkstra had worse performance while TD-G-tree

showed more stable performance. This was because com-
pared techniques required to traverse many more vertices
while TD-G-tree used the index structure to skip a large
number of unnecessary vertices. Third, we recorded visited
vertices for random queries and hops by varying queries dis-
cussed above. Figures 11(b) and 11(d) showed the numbers.
Compared with TDALT, TCH and TD-Dijkstra which need to
search many vertices, TD-G-tree based shortest travel time
querying only need to settle a few pivot borders, e.g., only
several hundreds of vertices on W .

Evaluation on TIP Search: We evaluated the TIP

query efficiency and compared TD-G-tree with TCH [2] and
TD2S [10].
First, we tested the performance by randomly choosing

query vertex pairs and randomly choosing time intervals in
[0, 86400]. Figure 12(a) showed the results. TD-G-tree was
1–2 orders of magnitude faster than TCH, and three orders of
magnitude faster than TD2S. This was because Dijkstra-like
search for TD2S and label correcting approach for TCH were
rather expensive for large interval based TIP queries. More-
over, with the increase of the dataset, the gap between them
became larger (and TD2S could not support large datasets).
Second, we fixed the query vertex pairs and varied the TIP

query time interval length on dataset FLA. Figures 12(b)
showed the results. We could find that TIP outperformed the
baselines by more than one order of magnitude. Moreover,
with the increase of the query time interval length, TD2S

took much more time, because it required to search longer
paths while TD-G-tree was more stable, as TD-G-tree has
indexed the whole time domain and may segment the needed
intervals.
Evaluation on Path Recovery. We evaluated our path
recovery scheme on random queries of TDSP and TIP dis-
cussed in Section 5.2 and compared with TCH (as shown in
Figure 13). Our method still achieved higher performance
when combined with path recovery, because our method can
efficiently retrieve the shortest paths based on pivot borders.

5.3 TDGTree Construction and Update

Index Building: We evaluated the time and space over-
head for indexing, and we compared TD-G-tree with TCH.
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Figure 14: Index building and update

Figure 14(a)-14(b) illustrated the index building time and
the index size. Note that, the index of TD-G-tree included
tree structure, travel time matrices and their intermediate
vertices, hash table that mapped vertices to the correspond-
ing leaf nodes. TD-G-tree achieved similar building time
with TCH, where TD-G-tree generated shortest travel time
matrices, and TCH contracted the vertices according to time
varying importance. TD-G-tree had larger index size than
TCH, as TD-G-tree indexed more matrices for borders. For-
tunately, the index sizes are acceptable for all road networks.

Index Update: Existing work cannot support the index
update for TDRNs. Here we evaluated TD-G-tree update effi-
ciency. We varied the update ratio and the result was shown
in Figure 14(c)-14(d). As we can see from the results, vary-
ing part of the edge weights being updated, i.e., from 0.1%,
1% to 10% of total number of edges, only no more than 20%
of tree nodes (travel time matrices) were influenced by the
update of 0.1− 1% of edges, and the update time overhead
was rather small, i.e., no more than 15% for the building
time on 0.1% of edges’ update. Besides, with the increase
of the update ratio, the update time increased heavily. But
in real traffic, there would not be many updated edges and
our method was acceptable in real scenarios.

6. RELATED WORK
Many efficient shortest path algorithms have been studied

for static road networks [1, 9, 13, 38, 36, 31, 37, 32, 20, 33].
We now consider studies on shortest path problems in time-
dependent road networks, i.e., TDSP problems (see [26] for
an introduction, and [14, 24] for an overview).

TDSP. TDSP was first proposed in [4] by Cooke and Helsey
with a recursion formula. Dreyfus[11] generalized Dijk-
stra to time-dependent graphs with implicit first-in-first-out
(FIFO) property (i.e., not-overtaking) assumption. Kauf-
man and Smith [23] proved TDSP is polynomially solvable
in FIFO networks. Non-FIFO networks are proved to be NP-
hard by Orda and Rom [30]. Fortunately, the transportation
road networks satisfy the FIFO property, which guarantees
the problems can be solved in a polynomial time. Thus,
we mainly focus on graphs with the FIFO property. Note
that our techniques can be extended to solve non-FIFO time-
dependent graphs if waiting at vertices is permitted (i.e.,
polynomial solvable).

Generalized Classic Techniques. Orda and Rom [30]
extended label-correcting method to time-dependent scenar-
ios, with a time complexity of O(Fmax|V ||E|), where Fmax is
the maximum output size for all possible destination nodes.
Ding et al. [10] and Dehne et al. [5] presented two label-
setting Dijkstra like algorithms, which has time overhead
O((|V |log|V |+|E|)α(T )), where α(T ) is linear pieces needed
to represent PLFs on time domain T .

A∗-based Algorithms. The work [21] extended A∗ algo-
rithm to time-dependent road networks, where expanding
all possible paths may incur exponential running time in
the worst case. A∗ with landmarks (ALT [15]) and bidirec-
tional search scheme in A∗ [16] were combined to handle
time-dependent scenarios in [8, 29]. Two-level hierarchical
approach was combined to bidirectional ALT to obtain time-
dependent core ALT (TDCALT) in [7].

Hierarchical Techniques. SHARC [3] and CH [13] were two
hierarchical speed-up techniques in static road networks,
which were augmented to time-dependent road networks as
TD-SHARC [6] and TCH [2] respectively. The main idea behind
TCH and TD-SHARC is to remove unimportant vertices and
generate shortcuts between remaining important vertices.

Variants of Shortest Path Querying on TDRNs. There
are also other variant works, either on TDRN modeling or op-
timizing targets. [12] developed a TDRN dataset using sparse
trajectories, which also showed TDSP querying is more de-
sirable than static shortest path querying. [19, 28] turned
deterministic TDRNs models into probabilistic models with
edge travel time assigned by probability distribution func-
tions, based on which they proposed and handled proba-
bility based queries. [17] considered TDSP problems under
constraints such as greenhouse gas emissions and conges-
tion costs by using TD-Dijkstra to calculate shortest paths.
R3 [34] discretized continuous TDRNs into static snapshots
under different traffic and recommend routes by integrat-
ing these static road networks together. [35] studied time-
dependent route planning problems on public transportation
networks, e.g., routing among bus stops based on accessible
road segments. [25, 27] studied route scheduling that min-
imize on-road time on TDRNs by allowing parking on inter-
mediate vertices.

7. CONCLUSION
We have studied the problem of answering shortest path

queries on TDRNs. We proposed a balanced tree-structured
index, called TD-G-tree, to support both shortest path
queries and time interval planing queries. We used hierar-
chical graph partitioning to split the road network into hi-
erarchical partitions and constructed a balanced tree index.
We further proposed effective algorithms to support the two
types of queries. Experiments showed that our method sig-
nificantly outperformed existing studies, e.g., about 8 times
faster on TDSP and 10 times faster on TIP queries. For fu-
ture work, we aim to support more types of TD-G-tree-based
queries, e.g., k-nearest neighbors query (k-NN) for points of
interests (POIs). We want to explore more precise methods
for real-time traffic flow prediction, which helps TD-G-tree
based systems to better handle traffic emergencies.
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