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Tasks

5. Tree Isomorphism (iso) 1 sec / 8 sec 60 points

Today’s assignment in art class was drawing labeled trees. To draw a labeled tree you first draw
the integers 0 . . . N − 1 on a sheet of paper and then connect them by drawing N − 1 lines
between some pairs of them. The lines must be drawn so that it is possible to get from any
integer to any other by following the lines.

Two pupils drew trees with the exact same number of integers, which made the teacher suspect
plagiarism. Namely, she thinks that one student copied the other’s tree and just changed some
of the integers, leaving the lines as is.

Write a program that, given two trees of size N , will print whether it is possible to turn the first
tree into the second one by changing some (possibly none or all) integers. If it is possible, then
it must also print the changes.

Input. The first line of the file isosis.txt contains N—the number of integers in each tree
(1 ≤ N ≤ 100 000). Each of the next N − 1 lines contains two integers s and t which signify
that the first tree has a line between integers s and t (0 ≤ s < t < N). Similarly, each of the
following N − 1 lines contains two integers u and v which signify that the second tree has a line
between integers u and v (0 ≤ u < v < N).

Output. The first line of the file isoval.txt must contain EI if it is not possible to turn the
first tree into the second. Otherwise, the first line must contain JAH and each of the following
N lines must contain one integer pi, which signifies that the integer i in the first tree must be
changed into pi.
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Grading. In this task test cases are divided into groups and to receive points for a group your
program must solve all tests in that group correctly. The groups have the following constraints:

1. (10 points) N ≤ 20;

2. (20 points) N ≤ 1 000;

3. (30 points) N ≤ 100 000.
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