
Petrozavodsk Winter Training Camp - 2015
Day 2: Makoto Soejima Contest, Saturday, January 31, 2015

Problem D. Dense Amidakuji
Input file: standard input
Output file: standard output
Time limit: 2 seconds
Memory limit: 256 mebibytes

Amidakuji is a famous Japanese game. The game contains w (here w is even) long vertical segments and Snuke
can add some short horizontal segments between them. Each horizontal segment connects two adjacent vertical
segments. There are h layers and each horizontal segment lies on one of the layers. Thus, there are h(w − 1)
candidate positions for horizontal segments in total. Let (a, b) be the candidate position that is a-th from the top
and b-th from the left (1-based). Check the figure in the next page to see how it looks like.

First, Snuke adds horizontal segments to all positions (a, b) that satisfy a ≡ b (mod 2). Then, he removed n
horizontal segments at (a1, b1), . . . , (an, bn).

The game is played as follows. First, Snuke chooses one of the vertical segments. Then, he stands on the top end of
the chosen vertical segment and starts moving downward. When he reaches an endpoint of a horizontal segment,
he moves to the other end of the horizontal segment, and starts moving downward again. The game finishes when
he reaches the bottom end. For each i (1-based), compute the final position of Snuke when he chooses the i-th
vertical segment.

Input
First line of the input contains three integers h, w and n (1 ≤ h,w, n ≤ 2 · 105, w is an even number). Then n
lines follow; i-th of them contains two integers ai and bi (1 ≤ ai ≤ h, 1 ≤ bi ≤ w − 1, ai ≡ bi (mod 2), (ai, bi) are
pairwise distinct).

Output
Print w lines. In the i-th line, print the final position of Snuke when he chooses the i-th segment.

Examples
standard input standard output

4 4 1
3 3

2
3
4
1

10 6 10
10 4
4 4
5 1
4 2
7 3
1 3
2 4
8 2
7 5
7 1

1
4
3
2
5
6

Note

For example, if he initially chooses the leftmost segment in sample 1, he crosses (1, 1), (2, 2), (4, 2) and reach the
bottom end of the segment that is second from the left.
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