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Problem C - Mutacoes

w Check the instructions page for detailed information on the qualification and the format |
; of this problem.

. Code templates in C, C++, Java and Python that already handle reading the input are |
" available for this problem. You may use them as a starting point. !

In a virology lab, a grid of M x N virus samples is arranged on
a bench. Each sample has a mutation strength, represented
by a non-negative integer.

A mutation can propagate from one sample to an orthogo-
nally adjacent sample (up, down, left, right) only if the des-
tination sample has a strictly smaller value. Samples with
strength 0 are called dead strains, where mutations stop.
The total number of dead strains is Z.

For each sample, determine how many dead strains (cells with
value 0) are reachable from it by following a sequence of valid
propagations.

Example
Consider the following 3 x 3 grid:

320
212
023

There are two dead strains: in the top-right corner (position (1,3)) and in the bottom-left corner
(position (3,1)). The corners (1, 1) and (3, 3) can reach both — for example, from (1,1): 3 -2 — 0
(along the row) and 3 — 2 — 0 (along the column) — so they return 2. The central cell (2,2) has
value 1 and all its neighbors have value 2, so it cannot reach any dead strain and returns 0. All
remaining cells return 1.

Constraints

The following limits are guaranteed for all test cases that will be given to the program:

1< M <500 Number of rows

1< N <500 Number of columns

0 <a;; <10° Mutation strength
0<Z <4000 Number of dead strains
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The test cases are organized into the following groups:

Subtask Points Additional Constraints

1 30 Each cell has at most one neighbor with strictly smaller value
2 30 M x N <3000

3 30 Z <200

4 10 No further constraints

Input Format

The first line contains two integers M and IN, the number of rows and columns of the grid.

The next M lines each contain IN space-separated integers, representing the mutation strengths
of the samples.

Output Format

Print M lines, each with IN space-separated integers. The value at row i, column j must be the
number of dead strains (cells with value 0) reachable from cell (i, j).

Note: there should be no space at the end of each line. If this format is not respected, the result
of a submission will be Presentation Error.

Example 1 Input

O N W W
N = N W
w N O

Example 1 Output

== N
= O~
N~

Example 1 Description

This example corresponds to the one described in the problem statement.
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Example 2 Input

S W W
=N W b
N = O
w = N

Example 2 Output

= NN
= NN
N = =
N O

Example 2 Description

There are two dead strains: at position (1,3) and at position (3,1). Some samples can reach both,
others only one, and others none.

Example 3 Input

= = =W
_ O, W
i

Example 3 Output

010
111
010
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