Figure 2: An example map with 15 towns and 19 roads.

Task 3: Hotspot

Consider a country with n towns. The towns are connected by m roads, all with the same length.
(See Figure 2 for an example.)

This country has k citizens. Interestingly, the home and office of the ith citizen are located
in different towns A; and B;, respectively. Hence, every day, the ith citizen moves back and
forth between two fixed towns A; and B; (since the ith citizen needs to work).

To save time, the 7th citizen will choose a path with the shortest length. If there are several
shortest paths between A; and B;, the ith citizen chooses by random one shortest path which
Donald does not know. The expected chance that the :th citizen passing through town w equals

_ Number of shortest paths between A; and B; passing through town w
N Number of shortest paths between A; and B;

Ei(w)

Donald is the president of the country and he wants to understand the needs of his citizens.
He wants to setup a meeting office in a town so that he can meet as many citizens as possible.
Precisely, he aims to setup the meeting office in a town w that maximizes Zf:_ol E;(w).

Your task is to help Donald identify the town w. When there are multiple towns w that
maximize S 1~ E;(w), report any one of them. In addition, due to certain geological con-
straints during the construction of the towns and roads, it is found that the number of shortest
paths between any two towns will not exceed 2'°. Note that double-precision floating-point is
required for this problem.

Example 1: Suppose k£ = 1 where (Ag, By) = (4, 10). Then, there is exactly one shortest
path of length 2, which is (4,7, 10). Donald can build the meeting office in either town 4, town
7, or town 10.
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Example 2: Suppose k = 2 where (A, By) = (4, 10) and (A, By) = (3,8). Then, there
is exactly one shortest path between town 4 and town 10 of length 2, which is (4, 7, 10). Also,
there is exactly one shortest path between town 3 and town 8 of length 3, which is (3,7,11,8).
If Donald builds the meeting office in town 7, the expected number of citizens passing through
town 7 is 2.

Example 3: Suppose k& = 2 where (Ag, By) = (1,13) and (Ay, By) = (6,2). Then, we
have: (1) 10 shortest paths of lenght 4 between town 1 and town 13. (2) 3 shotest paths of lenght
3 between town 6 and town 2. If Donald builds the meeting office in town 7, we have: (1) For
the Oth citizen, 9 shortest paths between town 1 and town 13 passing through town 7. (2) For
the 1st citizen, 2 shortest paths between town 6 and town 2 passing through town 7. Then, the
expected number of citizens passing through town 7 is Ey(7) + E1(7) = 9/10 4+ 2/3 = 1.567.
In fact, this is the best solution. Donald needs to build the meeting office in town 7.

Input

Your program must read from standard input.

The input will start with two integers n and m in a single line. n denotes the number of towns
while m denotes the number of edges. Then, the next m lines are the roads, each consisting of
two integers representing the two towns connected by the road.

Afterwards, the next line contains an integer k, which denotes the number of citizens. It is
followed by k lines. The ith line stores two integers A; and B;, fort =0,..., k — 1.

For example 2, the input is as follows:

5 19

R 9 J J o 0 o W W

O W JJJo U d WWNR PP O
N N = I = =SV}
WN R PO o

10 13
11 13
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11 14
2

4 10
38

Output

Your program must output to standard output only. Output a single line with exactly one integer,
representing the town w that maximises Zi‘:ol E;(w). When there are multiple possible towns,
output any one of them.

For example 2, the output is

9

Subtasks

The maximum execution time on each instance is 2.5s. Your program will be tested on sets of
input instances that satisfy the following restrictions:

Subtask | Marks Criteria
1 4 The map is a straight line, n < 1000, m =n — 1,k =1
2 5 The mapisatree,n < 1000,m=n—1,k=1
3 11 The map is a straight line, n < 1000, m =n — 1, k£ < 200
4 18 The map is a tree, n < 1000, m =n — 1, k < 200
5 26 n < 1000, m < 8000, k < 20
6 36 n < 5000, m < 40000, &£ < 2000

Sample Testcase 1

This testcase is only valid for subtasks 5 and 6.

Input Output

5 5 2

01

1 2 or

2 3

3 4 3

4 0

2

13

2 4
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Sample Testcase 2

This testcase is only valid for subtasks 3, 4, 5 and 6.

Input

Output

[ ORI \ O TN

2
3
4

N PO W wbdhhE O u

2

Sample Testcase 3

This testcase is only valid for subtasks 4, 5 and 6.

Input

Output

O w NN O

()]

P ODND W wbdhhE OO,

1N

2

or
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