
43rd Petrozavodsk Programming Camp, Summer 2022
Day 3: Qingyu, flower and their friends’ Contest, Saturday, August 27, 2022

Problem I. Inverse Line Graph
Input file: standard input
Output file: standard output
Time limit: 7 seconds
Memory limit: 1024 mebibytes

In the mathematical discipline of graph theory, the line graph of an undirected graph G is another graph
L(G) that represents the adjacencies between edges of G. L(G) is constructed in the following way: for
each edge in G, make a vertex in L(G); for every two edges in G that have a vertex in common, make an
edge between their corresponding vertices in L(G). (From Wikipedia)
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Example of line graph construction

You have solved many tasks based on the line graphs, but you like line graphs so much that you want to
solve one more task!

You are given a simple undirected graph G with n vertices and m edges. Your task is to find another
simple undirected graph H, such that G is the line graph of H.

Input
There are multiple test cases. The first line contains a single integer T (1 ≤ T ≤ 3 · 105), indicating the
number of test cases. The test cases follow, for each test case:

The first line contains two integers n and m (1 ≤ n ≤ 3 · 105, 0 ≤ m ≤ 3 · 106), indicating the number of
the vertices and edges in the graph G.

Each of the following m lines contains two integers u and v (1 ≤ u, v ≤ n, u 6= v), indicating a bidirectional
edge between vertex u and vertex v in G.

It is guaranteed that 1 ≤
∑

n ≤ 3 · 105 and 0 ≤
∑

m ≤ 3 · 106, and the given graph does not contain
multiple edges or self-loops.

Output
For each test case, if such a graph H does not exist, output a single line with the word “No”.

Otherwise, output a line with the word “Yes”, followed by a line containing two integers n′ and m′

indicating the number of vertices and the number of edges of H (0 ≤ n′ ≤ 106, m′ = n).

Each of the following m′ lines must contain two integers u and v (1 ≤ u, v ≤ n′, u 6= v), indicating a
bidirectional edge between vertex u and vertex v in H.

Note that the edges in H will be numbered 1, 2, . . . ,m′ in the order you output them. You need to
make sure that the numbering of the edges corresponds to the numbering of the vertices in G.

If there are multiple possible solutions, you can output any one of them.
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Example
standard input standard output
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