BHCSI Algorithms Program: Grid Traveling

You are in a nxn two-dimensional grid and are attempting to determine which locations you can travel to. A grid location can contain the following possible symbols:

1) Digits (0 through 9) - these indicate the "elevation" of the cell.

2) Punctuation symbols ('.', '?', '!') - these indicate secret passage ways. From a particular punctuation symbol, you can travel to any other occurrence of that symbol.

3) W - this indicates a wall and is a square that can not be traveled to.

4) X - indicates your starting position

Here are the rules for permissible moves in the grid:

1) You can only move up, down, left or right from your current position, unless you are on a punctuation symbol.

2) If you are on a spot with a numerical value, you can only move to a spot with a equal or greater numerical value or a punctuation symbol.

3) If you are on a punctuation symbol, you can move to any other occurrence of that symbol in the whole grid, OR any spot that is directly up, down, left or right from that spot.

You will write a program that utilizes recursion (you will NOT earn full credit if your program doesn't use recursion) to read in a map of a grid and to output a new map that indicates all reachable positions from the designated starting position. You are guaranteed that each map you read in will have exactly one designated starting location.

Your program should read input from grid.in. The input file will have the following format:

The first line will contain a single integer k, the number of grids in the file.

Each grid will follow, with the first line of each grid description containing a single integer n, the number of rows and columns in that grid. The following n lines will contain the grid. Each line will contain n consecutive characters of the grid utilizing the rules described above.

Here is a sample input file:
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!W22 

Your program should produce a single output map (to the screen) for each test case. The output map should place an R for each grid location that is reachable, (except for the starting location which should still be marked as an X.) All non-reachable grid locations should be indicated by their original character. Precede each output map with the following line:

Reachable Map #k

where k represents the number of the map in the file. Separate each test case with a blank line. Here is the output your program should produce for the sample input file above:

Reachable Map #1

XRR

RWR

RWR

Reachable Map #2

RXRR

WWWW

WW34

RW22
