
Problem A - Queda de Areia

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.

Tiago is developing a building video game set in a world made
of blocks. One of the game’s mechanics is gravity applied to
sand: sand blocks fall downward until they land on the floor
or on top of another block.

The world is represented by a grid with N rows and M
columns. Each cell contains one of the following:

• . — empty space;

• # — a sand block;

• d (digit from 1 to 9) — a fragile block with strength d.

Gravity only affects sand. In each column, sand blocks fall
through empty cells until they are supported by the bottom
of the grid or by a fragile block that does not break.

A fragile block with value d breaks if there are at least d con-
secutive sand blocks immediately above it in the same column.
When it breaks, it becomes empty space, and the sand above may continue to fall, possibly causing
further breaks in the same column.

Given the initial state of the grid, determine the final stable state after all sand has fallen and all
cascades have finished.

Example

Consider the following example, which has a single column. The simulation proceeds as follows:

Initial 2 breaks Sand falls 3 breaks Final

# # . . .

# # # # .

2 --> . --> # --> # --> #

# # # # #

# # # # #

3 3 3 . #
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The block 2 has exactly 2 consecutive sand blocks above it, so it breaks. The two upper sand
blocks fall and join the two lower ones, forming 4 consecutive sand blocks above 3. Since 4 ≥ 3,
the block 3 also breaks, and all the sand falls to the bottom.

Constraints

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

1 ≤ N ≤ 400 Number of rows in the grid
1 ≤ M ≤ 400 Number of columns in the grid

Each cell of the grid contains ., #, or a digit from 1 to 9.

The test cases are organized into the following groups:

Subtask Points Additional Constraints
1 50 The grid contains no fragile blocks (only . and #)
2 50 No further constraints

Input Format

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

The next N lines each contain a string of M characters describing one row of the grid (from top
to bottom).

Output Format

Print N lines, each containing a string of M characters, representing the final stable state of the
grid.

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

6 1

#

#

2

#

#

3
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Example 1 Output

.

.

#

#

#

#

Example 1 Description

This example corresponds to the one described in the problem statement.

Example 2 Input

4 3

#..

.2#

.#.

...

Example 2 Output

...

.2.

...

###

Example 2 Description

In each column, sand falls as far as possible. The fragile block 2 has no consecutive sand blocks
above it, so it does not break.
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