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Problem F. F*** 3-Colorable Graphs
Input file: standard input

Output file: standard output

Time limit: 1 second
Memory limit: 256 megabytes

A graph is called k-colorable if it’s possible to color each its node in one of k colors so that for any two
nodes u and v, which are connected by an edge, their colors will be different.

You are given a connected bipartite graph, where one part has n nodes, numbered from 1 to n, and
the second part has n nodes, numbered from n+ 1 to 2n. There is no edge between any two nodes from
the first part, and there is no edge between any two nodes from the second part.

(A graph is called bipartite if its nodes can be split into two nonempty parts, such that each edge connects
nodes from different parts).

This graph, of course, is 2-colorable: you can color all nodes from the first part in color 1 and from the
second in color 2. But you don’t like that. You don’t want this graph to be 2-colorable. You don’t even
want it to be 3-colorable!

You want to add some edges to this graph so that it stops being 3-colorable (in particular, you can add
edges between two nodes from the same part). What’s the smallest number of edges you have to add?

Input
The first line contains two integers n,m (2 ≤ n ≤ 104, 2n− 1 ≤ m ≤ min(n2, 2 · 105)) — the size of each
part and the number of edges correspondingly.

The i-th of the next m lines contains two integers ui, vi (1 ≤ ui ≤ n, n+ 1 ≤ vi ≤ 2n), denoting the edge
(ui, vi).

It’s guaranteed that no edge will appear more than once. It’s guaranteed that the graph on these edges is
connected.

Output
Output a single integer — the smallest number of edges that you have to add to this graph so that it
becomes not 3-colorable.

Examples
standard input standard output

2 4

1 3

1 4

2 3

2 4

2

3 5

1 4

2 4

2 5

3 5

3 6

3

Note
In the first sample, you can add edges (1, 2) and (3, 4) to the graph. You will get a complete graph on 4
nodes, which is not 3-colorable.

In the second sample, you can’t add less than 3 edges to make graph not 3-colorable.
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