
Problem B – Informações Importantes

The IOI (International Olympiad in Informatics) teams,
mentally exhausted after the second day of the contest and
seeking adventure, arrived in Makó, where they will prac-
tice tree climbing!

In the Makó park, there are N trees and N − 1 bidirec-
tional bridges between pairs of trees, making it possible
(but very challenging) to go from any tree to any other
tree by crossing bridges. Each tree is numbered from 0 to
N − 1.

Each IOI team has K members. The Portuguese team, equipped with all the important informa-
tion given by the fantastic guide Timi, embarks on the adventure, with each Portuguese starting
on a different tree. Suddenly, a scream is heard from Bence, the Swedish guide. The members of
the Swedish team are lost. Each one is on a different tree that does not contain a Portuguese.

The Portuguese team is their only hope. The Portuguese agree among themselves that each will go
to a different Swede. However, the wind is very strong, and the bridge ropes may break. Therefore,
the Portuguese need to know the smallest sum of the number of bridges each of them will have to
cross to reach their respective Swede.

The Portuguese have very sharp vision, knowing exactly which tree each Swede is on, and thus can
choose the shortest path there, but they don’t know how to decide which Swede each Portuguese
will seek, and they need your help. The Swedes, terrified by the strong wind, remain still, never
changing trees and continuing all on different trees.

Example

Let’s consider there are N = 6 trees and each team has K = 2 members, with the connections
between the trees as described in the figure on the next page.

• If the Portuguese on tree 2 goes to the Swede on tree 5 and the Portuguese on tree 1 goes to
the Swede on tree 3 (paths indicated by solid arrows), they pass through a total of 3+ 1 = 4
bridges.

• If the Portuguese on tree 2 goes to the Swede on tree 3 and the Portuguese on tree 1 goes to
the Swede on tree 5 (dotted arrows), they pass through a total of 3 + 3 = 6 bridges.
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Thus, the answer for this example is 4.

Constraints

The following limits are guaranteed in all test cases that will be posed to the program:

2 ≤ N ≤ 105 Number of trees
1 ≤ K ≤ N/2 Number of members in each team

Subtask overview

The test cases for this problem are organized into five groups with different additional restrictions:

Group Points Additional Constraints
1 10 K = 2 and the bridges and trees form a line
2 20 The bridges and trees form a line
3 20 K = 2
4 20 K = 8
5 30 no additional constraints

Note: The trees form a line when each of them has 2 bridges, except for two trees, each having 1
bridge.
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Input Format

The first line contains two integers separated by a space, first N , which represents the number of
trees, followed by K, the number of members in each IOI team.

Next, N − 1 lines follow with two distinct integers between 0 and N − 1 separated by spaces, ui

and vi, indicating that there is a bidirectional bridge between the trees with indices ui and vi.

Next, there are two lines, each with K integers separated by spaces. The first line contains the
indices of the trees where the Portuguese are initially located, and the second line contains the
indices of the trees where the Swedes are located.

It is guaranteed that it is possible to go from any tree to any other tree by crossing bridges.

Output Format

The output should consist of only one line with a number, S, the sum of the minimum number of
bridges each Portuguese has to cross to reach their respective Swede, for the assignment of Swedes
to Portuguese that minimizes this sum.

Note: There should be no space at the end of the line (i.e., after the single integer, only a newline
should appear). If this format is not respected, the result of a submission will be Presentation

Error.

Example 1 Input

6 2

0 4

0 2

4 3

3 1

4 5

2 1

3 5

Example 1 Output

4
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Example 1 Description

This example corresponds to the example in the problem statement.

Example 2 Input

10 4

8 5

3 6

4 3

1 9

0 4

7 2

6 7

5 1

9 0

0 5 9 3

2 4 8 1

Example 2 Output

6

Example 3 Input

10 4

2 8

2 4

7 9

3 7

8 1

4 0

7 5

4 3

7 6

5 7 9 0

3 2 6 1
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Example 3 Output

11
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