2004 BHCSI Algorithms Program 2: Fire!

Assigned: Wednesday 7/7/04, Due: Thursday morning 7/8/04

DESCRIPTION:

A fire is going out of control, and you, being a brilliant up-and-coming computer scientist, have decided to quickly write yourself a program to figure out which squares of land will not be burned, so that you can find a safe spot to wait the fire out.  The fire is able to ignite adjacent squares on the map.  A square on the map is adjacent to a second square if the second square is exactly one square horizontally or vertically from the first square.  Diagonal squares are not adjacent.  You have a map of numbers for each square of land.  The numbers on the map represent the minimum number of adjacent squares that must be on fire for that square to ignite.  Some map squares do not have a number, but instead have an asterisk.  These squares are already on fire.

Your task is to loop through all of the map squares, and check to see if that square can be ignited.  If it can be ignited, set it on fire and recursively check to see if it has ignited any of its neighbors.  If any of its neighbors have been ignited, check to see if they have ignited any of their neighbors, and so on…

Be careful that you do not check beyond the bounds of the map, or you can get an ArrayIndexOutOfBoundsException!

INPUT:


You will read your input from a file.  The filename will be “fire.in” (without the quotes).  Do not put any path.  The first line of the input file will contain a positive integer representing the number of scenarios in the input file.  Each scenario is a separate problem.  The next line will contain two positive integers r and c, where r is the number of rows in the map and c is the number of columns.  The next r lines will contain c characters.  Each character will either be a number between 1 and 9 representing the number of adjacent fires needed to ignite the square, or an asterisk (*) meaning that the square is already on fire.  The next line will contain the rows and columns for the next scenario.

OUTPUT:


For each scenario, print the finished map after all possible ignitable squares have been ignited.  Leave a blank line at the end of every map.

SAMPLE INPUT:

4

4 4

1111

3331

1111

*222

4 4

*111

3331

1111

1222

4 10

1111111111

3333223232

1111111111

*342123311

5 5

1*116

*5*11

1*4*3

12*21

14124

SAMPLE OUTPUT:

****

****

****

****

****

****

****

****

1111111111

3333223232

**********

*34***33**

****6

*5***

*****

*****

*4**4

