Tree

Input file: standard input
Output file: standard output
Time limit: 5 seconds
Memory limit: 1024 megabytes

You are given a tree with n vertices. The i-th vertex has a color denoted by a;, and the i-th edge connects
the fa;-th vertex with the (i+1)-th vertex. This edge has a color represented by fe¢; and a length indicated
by fw;.

A simple path is defined as good if and only if all vertices on the path share the same color and all edges

along the path also share a common color. Note that the color of the vertices and the color of the edges
can be different.

There are g operations to be performed. In the i-th operation, the color of the vertex a;, is changed to c;.

At the beginning, and after each operation, you need to determine the maximum length of a good path.

Input

The first line of the input contain two positive integers n,q (1 < n,q < 2 x 10°).
The next line contains n integers ay, - -+ ,an, (1 < a; < n).

The next line contains n — 1 integers fag, -, fa, (1 < fa; < ).

The next line contains n — 1 integers fca, -+, fen, (1 < fe; < n).

The next line contains n — 1 integers fws, - - - , fw, (0 < fw; < 10%).

The i-th of the next ¢ lines contains two integers x; and ¢; (1 < z;,¢; < n).

Output

You need to output g + 1 lines.

The first line of the output contains a single integer, indicating the maximum length of a good path before
all the queries.

Then, for each query, output a single line contains a single integer, indicating the maximum length of a
good path after the query.

Example
standard input standard output

55 6
54345 10
1231 10
222 4
4926 15
25 2
45

54

35

21
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