
Expansion on Tree
Input file: standard input
Output file: standard output
Time limit: 5 seconds
Memory limit: 512 megabytes

The English statement was translated by AI and may be slightly different from the original
Chinese statement. Please refer to the Chinese statement if you have any questions.

Given a tree with n nodes, there are q queries.

In the i-th query, a sequence a = (a1, a2, . . . , ak) without duplicate elements is given. Initially:

• Node aj is labeled with j;

• Other nodes are labeled with 0 (this label does not expand).

Then labels keep propagating as follows:

• Propagation proceeds in the order 1, 2, . . . , k, 1, 2, . . . in an infinite cycle;

• When label x propagates: if a node has a neighbor labeled x, then that node is immediately
overwritten to x; existing labels can be overwritten;

• Propagation is sequential, i.e., only the current x is processed at a time, the result takes effect
immediately, and then the next x+ 1 is processed.

We are interested in, for each label j, the maximum number tj of nodes labeled j at any time during the
whole process (including the initial state and after any propagation step).

Input
There is only one test case in each test file.

The first line contains two positive integers n and q (1 ≤ n, q ≤ 5 × 105), denoting the number of nodes
in the tree and the number of queries.

The next n− 1 lines each contain two positive integers x, y (1 ≤ x, y ≤ n, x ̸= y), representing an edge of
the tree.

The next q lines each contain a query. For the i-th query, the first integer ki denotes that there are ki
labels in this query (1 ≤ ki ≤ n,

∑
ki ≤ 106). Then follow ki positive integers a1, a2, . . . , aki (1 ≤ ai ≤ n,

the ai in a single query are pairwise distinct), representing the initial positions of the ki labels.

Output
Output q lines. The i-th line contains ki integers, representing for each label the maximum number of
nodes it ever labels during the whole process.
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Example
standard input standard output

5 5
1 2
1 3
2 4
2 5
1 1
2 2 3
3 3 4 5
4 4 2 5 1
5 2 1 3 4 5

5
4 2
3 2 2
2 1 2 3
4 1 2 1 1
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