
Petrozavodsk Winter Training Camp 2018
Day 4: Yandex Cup 2018, Saturday, February 3, 2018

Problem K. Hiding a Tree
Input file: standard input

Output file: standard output

Time limit: 2 seconds
Memory limit: 512 megabytes

XOR-scanner is a device which scans a sequence of integers and accepts it if and only if the bitwise XOR
of all numbers in the sequence is equal to zero.

You have a tree with n vertices, labeled with integers from 1 to n. You want to write down this tree in
a standard format for the programming contest problem:

n
u1 v1
. . .
un�1 vn�1

Here n is the number of vertices and ui, vi are vertices connected by the i-th edge.

You want the XOR-scanner to accept your output. It might be not the case initially, so you can change
the labels of some vertices of the tree. After this operation all vertices must have distinct integer labels
from 1 to 109, inclusive.

For each vertex it is known if it is possible to change its label. Find a way to relabel some allowed vertices
(possibly, keeping some labels or all of them as is) in such a manner that the XOR-scanner accepts the
tree representation or report that it is impossible.

Input

In the first line there is an integer n (2  n  100 000), the number of vertices in a tree.

Next line contains n integers, i-th of them is 0 if the label of i-th vertex is fixed and 1 if it can be changed.

Each of the next n� 1 lines contains two integers ui, vi (1  ui, vi  n), which denote the endpoints of
the edges.

Output

If the desired relabeling exists, print the relabeled tree in the same format as it is given in the statement,
keeping the order of edges and the order of endpoints of the each edge. The bitwise XOR of all printed
numbers must be zero.

If it is impossible, print a single number -1.

Example

standard input standard output

5

0 1 0 1 0

1 3

1 4

2 5

3 5

5

1 3

1 7

2 5

3 5
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