
39th Petrozavodsk Programming Camp, Summer 2020
Day 5: JAG Summer+ Opening Contest, Wednesday, August 26, 2020

Problem G. Route Calculator Returns
Input file: standard input

Output file: standard output

Time limit: 2 seconds
Memory limit: 512 mebibytes

You have a grid with H rows and W columns. Each cell contains one of the following 11 characters: an addition
operator ‘+’, a multiplication operator ‘*’, or a digit between 1 and 9.

There are paths from the top-left cell to the bottom-right cell by moving right or down H + W − 2 times. Let us
define the value of a path by the evaluation result of the mathematical expression you can obtain by concatenating
all the characters contained in the cells on the path in order. Your task is to compute the sum of values of any
possible paths. Since the sum can be large, find it modulo M .

It is guaranteed the top-left cell and the bottom-right cell contain digits. Moreover, if two cells share an edge, at
least one of them contains a digit. In other words, each expression you can obtain from a path is mathematically
valid.

Input

The first line of the input consists of three integers H, W and M (1 ≤ H,W ≤ 2000, 2 ≤M ≤ 109). The following
H lines represent the characters on the grid. ai,j represents the character contained in the cell at the i-th row and
j-th column. Each ai,j is either ‘+’, ‘*’, or a digit between 1 and 9. a1,1 and aH,W are both digits. If two cells
share an edge, at least one of them contain a digit.

Output

Print the sum of values of all possible paths modulo M .

Examples

standard input standard output

2 3 1000

3*1

+27

162

4 4 3000000

24+7

*23*

9+48

*123

2159570
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