
The 4th Universal Cup
Stage 20: Grand Prix of India, March 21, 2026

Problem L. Alice and Bob
Input file: standard input
Output file: standard output
Time limit: 2 seconds
Memory limit: 1024 megabytes

Alice and Bob have a tree T consisting of 2N nodes numbered from 1 to 2N .
Bob has an integer K, and wants to find N pairs (X1, Y1), (X2, Y2), . . . , (XN , YN ) such that each
integer from 1 to 2N appears in exactly one pair and the sum of distances

∑N
i=1 dist(Xi, Yi) = K,

where dist(Xi, Yi) denotes the distance between nodes Xi and Yi in the tree, i.e. the number of
edges on the (unique) path between Xi and Yi.
Alice doesn’t want Bob to succeed. She can perform the following operation:

• Remove an edge (U, V ) from T .

• Add a new edge (A, B) such that T remains a tree.

Note that it is allowed to choose the same edge to both delete and insert, which will just result
in the original tree.
Help Alice find an edge (U, V ) that should be deleted and an edge (A, B) that should be added.
If there are multiple solutions, you may find any of them.
It can be proven that under the constraints of this problem, it is always possible to delete an
edge and add an edge such that there do not exist N pairs (X1, Y1), (X2, Y2), . . . , (XN , YN )
where each integer from 1 to 2N appears in exactly one pair and the sum of distances equals
K.

Input
The input is given in the following format:

T
N K
U1 V1
U2 V2
...
U2N−1 V2N−1
...

• All input values are integers.

• 1 ≤ T ≤ 104

• 2 ≤ N ≤ 2 × 105

• 1 ≤ K ≤ 1012

• 1 ≤ Ui, Vi ≤ 2N

• It is guaranteed that the given edges form a tree.

• It is guaranteed that the sum of N over all test cases does not exceed 2 × 105.
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Output
For each test case, output two lines:
The first line should contain two integers U and V — meaning that edge (U, V ) is to be deleted.
The second line should contain two integers A and B — meaning that edge (A, B) is to be
added.
If there are multiple solutions, print any of them.

Examples

standard input standard output
2
2 20
1 2
2 3
3 4
2 4
1 2
2 3
3 4

1 2
1 2
1 2
1 3

Note
Test case 1: The initial tree already has no way for Bob to obtain a score of K = 20, so Alice
can simply remove and insert any existing edge.
Test case 2: The initial tree has a way for Bob to obtain a score of K = 4, for example by
choosing pairs (1, 4) and (2, 3). Alice deletes edge (1, 2) and inserts (1, 3). In this new tree, Bob
cannot obtain a score of 4.
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