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Competition Tasks - Day 1

Problem name: Spiral Language: English
Source code: spiral.c, spiral.cpp, spiral.pas

Input / Output files: spiral.in / spiral.out

Time limit: 3s

Memory limit: 256 MIB

Task description

Kalemegdan park is the largest park and the most important historical monument in Belgrade.
Consider this park as N x N grid with N? (quadratic) fields. Some of the fields contain fountains and all
the others are empty. Little Laza likes to drive his bicycle in the park — he can move from an empty
field to another empty field if and only if they share an edge. However, he only likes spiral routes.

More precisely, Laza chooses a starting empty field and a starting direction (North, East, West or
South). Then he moves at least one field in the chosen direction, turns right for 90 degrees, moves at
least one field in the new direction, then again turns right for 90 degrees, again moves at least one
field in the new direction, and finally makes a 90 degree right turn and moves at least one field in the
new direction. He cannot ride over the fields with fountains and he cannot ride over the same
empty field more than once. This route is called spiral route and its length is the number of fields of
that route. The Figure 1 shows an example of a park and some possible spiral routes (N = 6, the black
squares represent fields with fountains).
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Figure 1. Example of a park and some possible spiral routes

What is the length of Laza’s route if it is known that he always chooses the longest spiral route
possible?

Input

The first line of input contains two integers, N and K — the size of the (square) park and the number
of fields with fountains, respectively. Each of the following K lines contains 2 integers x and y —
representing the coordinates of the appropriate fountain field. The upper left field has coordinates
(1, 1) and lower left has coordinates (N, 1). Consider North as “up direction”, East as “right direction”
etc.
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Output
To the first and only line of output write one integer — the length of the longest spiral route. It is
guaranteed that at least one spiral route exists.

Example

Input: Output:

6 9 14
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Example explanation
The park is shown on the Figure 1 and the rightmost route has length 14. There is no longer spiral
route.

Constraints
e 2<N<1000
e 0<K<min(2000, N?)
o 1<x,y<N.
e In 20% of test cases it holds N < 50.
e In 50% of test cases it holds N < 350.
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