
n × m

k

n m k 1 ≤ n, m ≤ 500 0 ≤ k < s n m k
s

n m .

#

n m X

. #

input

3 4 2
#..#
..#.
#...

output

#.X#
X.#.
#...

input

5 4 5
#...
#.#.
.#..
...#
.#.#

output

#XXX
#X#.
X#..
...#
.#.#
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Planar Graph
Time limit: 5 seconds
Memory limit: 256 megabytes

Given an undirected graph G = (V,E) with n vertices and m edges which contains a Hamilton cycle
(c1, c2, . . . , cn), test whether G is a planar graph or not.

Recall that a Hamilton cycle (c1, c2, . . . , cn) in an undirected graph G = (V,E) satisfies

1. Each vertex v 2 V appears exactly once in (c1, c2, . . . , cn);

2. (c1, c2), (c2, c3), . . . , (cn�1, cn), (cn, c1) 2 E.

Moreover, an undirected graph G is planar if it can be drawn on the plane in such a way that its edges
intersect only at their endpoints. (By way of a hint, it might be useful to review Euler’s Formula for
planar graphs.)

Input
The first line contains an integer T , which is the number of test cases.

For each test case, the first line contains two integers n and m. Each of the next m lines contains two
integers u and v such that 1  u, v  n which correspond to an edge in the graph. The last line contains
n integers 1  c1, c2, . . . , cn  n which describes the Hamilton cycle.

It is guaranteed that T  100, 3  n  200, m  10000, and there are no multiple edges or self-loops in
the input graph G.

Output
For each test test case, output “YES” if the given graph is planar, and “NO” otherwise.

Example
standard input standard output

2
6 9
1 4
1 5
1 6
2 4
2 5
2 6
3 4
3 5
3 6
1 4 2 5 3 6
5 5
1 2
2 3
3 4
4 5
5 1
1 2 3 4 5

NO
YES
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Edge Assignment
Time limit: 2 seconds
Memory limit: 256 megabytes

Given an undirected graph G = (V,E) with n vertices and m edges, assign each edge to one of its two
endpoints, such that for any vertex v 2 V , there is at most one edge assigned to V .

Count the number of assignments modulo 1000000007.

Input
The first line contains two integers n and m. It is guaranteed that n,m <= 200000.

Each of the next m lines contains two integers u and v such that 1  u 6= v  n which correspond to an
edge in the graph.

Output
The number of assignments modulo 1000000007.

Example
standard input standard output

5 4

1 2

3 2

4 5

4 5

6

Note
For the example input, the six assignments are {2, 3, 4, 5}, {2, 3, 5, 4}, {1, 3, 4, 5}, {1, 3, 5, 4}, {1, 2, 4, 5},
{1, 2, 5, 4}. Here the i-th number is the vertex that the the i-th edge is assigned to.
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Edge Removal

Time limit: 2 seconds
Memory limit: 256 megabytes

Given an undirected graph G = (V,E), where V = {1, 2, . . . , n} and |E| = m. For each vertex v 2 V , its
importance is defined to be the length of the (unweighted) shortest path from 1 to v. If there exists no
path from 1 to v, then the importance of v is defined to be +1.

For each edge e 2 E, we say e is redundant if after removing e, the importance of all vertices in {2, 3, . . . , n}
is unchanged or increased by at most 1.

Output all redundant edges.

Input
The first line contains two integers n and m. It is guaranteed that n,m <= 200000.

Each of the next m lines contains two integers u and v such that 1  u 6= v  n which correspond to an
edge in the graph. It is guaranteed that there are no multiple edges in the graph.

It is also guaranteed that the importance of all vertices in the given graph are not +1.

Output
Multiple lines with increasing integers where each line contains an integer in {1, 2, . . . ,m}, which are the
number of all reductant edges in the given graph.

If all edges are not redundant, output “NO”.

Examples
standard input standard output

5 6
1 2
1 3
1 4
3 4
2 5
3 5

2
3
4
5
6

2 1
1 2

NO
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n m k

n m k 1 ≤ n ≤ 2·10 n - 1 ≤ m ≤ 2·10 1 ≤ k ≤ n

m x y 1 ≤ x , y ≤ n

k i c i c

5 5

i i i i

i i

input

3 2 1
2 1
3 1

output

3 2 1 3

input

5 4 2
1 2
1 3
1 4
1 5

output

3 2 1 3
3 4 1 5


