Traffic Lights

Input file: standard input
Output file: standard output
Time limit: 5.5 seconds
Memory limit: 1024 mebibytes

You are given a tree where each vertex has a light bulb that shines red, yellow, or green. Answer many
queries of the following types:

e “1 v ¢’ — change the color of the light bulb at vertex v to color c;

e “2 v’ — given vertex v, which is guaranteed to shine yellow, find the shortest traffic light in the tree
that passes through v, and output the number of edges in it. A traffic light is defined as a simple
path in the tree, one end of which is red, the other is green, and at least one of the internal vertices
of the path is yellow.

Input

The first line of input contains an integer ¢, the number of test cases (1 < ¢ < 2-10%). For each test case:

The first line contains two integers, n and ¢ — the number of vertices in the tree and the number of queries
(1<n,qg<2-10%).

Each of the next n — 1 lines contains a pair of integers, u; and v; — the ends of an edge of the tree
(1 < wj,v; < mju; # ;). It is guaranteed that these edges form a tree.

The following line contains a string of length n consisting of the letters “R”, “Y”, “G”, where the i-th letter
denotes the initial color of the light bulb at the i-th vertex. “R” means red light, “Y”’ — yellow, “G” — green.

Then follow the descriptions of ¢ queries, one per line:

e “1 v ¢’ — change the color of the light bulb at vertex v to color ¢ (1 < v < n; c € {R,Y,G});

e “2 v’ — output the length of the shortest traffic light passing through v (1 < v < n). It is guaranteed
that at the time of this query, the light bulb at vertex v shines yellow. It is guaranteed that there
will be at least one query of this type.

It is guaranteed that the sum of n across all test cases does not exceed 2 - 10°. It is guaranteed that the
sum of q across all test cases does not exceed 2 - 10°.

Output

For each test case and for each query of the type “2 v”, output a single number d — the number of edges
on the shortest simple path in the tree that starts at a red vertex, passes through the yellow vertex v,
and ends at a green vertex. If such paths do not exist, output —1.
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Examples

standard input

standard output

[< Y TR R SREN (N
oo W N N

RYGYRGY

NS I SRS NN

w NN

N

N~ W W N P, NP, DN~ N
N

[\)I\)I—\pbl—\t\)é
W N WL, P, OQW

= v}
=<
N QD
<t

W W NDEFE NN =N
B W N 00

YRYGY

=N R NP NP
> Wk, WN RO

Page 2 of 2




