Day 5: Xiaoxu Guo (SJTU) Contest
Petrozavodsk Summer Training Camp, Wednesday, August 27, 2014

Problem H. Queries on the Subtree

Input file: standard input

Output file: standard output

Time limit: 5 seconds

Memory limit: 512 mebibytes
You are given a tree with n vertices conveniently labeled with 1,2,...,n. The vertex ¢ is assigned with
weight w;.

You have to process g operations. Each operations has one of two types:

1. Change the weight of vertex v to = (denoted as “! v z”).

2. Find out the total weight of vertices with distance less than or equal to d from vertex v (denoted
as “?7 v d).

Note that the distance between vertices u and v is the number of edges in the shortest path between
them.

You must answer the queries (operations of type 2) in order they are given in the input.

Input

The first line of the input contains n and ¢ (1 < n,q < 10°). The second line contains n integers
w1, wa, . .., wy, (0 < w; < 10%). Each of the following (n — 1) lines contains two integers a; and b; denoting
an edge between vertices a; and b; (1 < a;,b; < n).

The following ¢ lines contains the description of operations. Each operation is described in a separate line:
the first character t is equal to ‘!’ for the first type of operation and ‘?’ for the second type of operation.
Then follows v — the label of a vertex. Finally, the weight « is given for type 1 and the distance d is given
for type 2 (1 <v <n,0<2<10%0<d<n).

Output

For each query print a single integer — answer to this query.

Examples

standard input standard output
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