
Palindromic Path
Input file: standard input
Output file: standard output
Time limit: 2 seconds
Memory limit: 1024 megabytes

You are given a simple, undirected graph G with 2N vertices andM edges. Each vertex i (i = 1, 2, . . . , 2N)
has an integer label assigned to it, given by b(i+ 1)/2c.
For each j (j = 1, 2, . . . ,M), there exists a edge connecting vertexs uj and vj .

A sequence of vertices P = (v1, v2, . . . , vK) in G is called a palindromic path if it satisfies the following
three conditions:

1. K ≥ 2.

2. P is a simple path, i.e.,

• For each k = 1, 2, . . . ,K − 1, there exists an edge between vertices vk and vk+1.

• The sequence does not revisit any vertex, i.e., for all 1 ≤ k < ` ≤ K, vk 6= v`.

3. The sequence of integers labeled on the vertices of P forms a palindrome, meaning:

• For each k = 1, 2, . . . , bK/2c, the condition b(vk + 1)/2c = b(vK−k+1 + 1)/2c holds.

For each integer x = 1, 2, . . . , N , determine whether there exists a palindromic path in G that starts from
a vertex labeled with x.

Input
The input is given from Standard Input in the following format:

N M
u1 v1
u2 v2
...
uM vM

• 1 ≤ N ≤ 2× 105

• 1 ≤M ≤ 4× 105

• 1 ≤ uj < vj ≤ 2N

• (ui, vi) 6= (uj , vj) (i 6= j)

• All input values are integers.

Output
Output N lines. On the x-th line, if there exists a palindromic path starting from a vertex labeled with
x, print Yes. Otherwise, print No.
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Examples
standard input standard output

4 9
1 3
2 5
2 7
3 5
4 6
4 8
5 6
6 7
6 8

No
Yes
Yes
Yes

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

No
Yes
Yes

Note
In the first example, there are the examples of palindromic paths starting from x = 2, 3 and 4,

• For x = 2, (3, 5, 6, 4).

• For x = 3, (5, 6).

• For x = 4, (7, 6, 8).
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