
CPSC 221: Programming Project 3
Due: Friday November 30, 2012 at 9:00pm via handin.

Out: November 12, 2012 Last Updated: November 16, 2012

Digging out of a Ruined Maze

You are given a map (a matrix with ncols columns and nrows rows of characters) of a ruined
maze, which is good because you are in the maze and want to get out. Your starting location is
marked with the character ’*’ and the exit is marked with ’X’. The problem is that the maze is old
and some of the passages are clogged with rubble. It takes time to clear the rubble. The map tells
you exactly how much time it takes to clear each cell of the maze. Every cell marked with ’*’, ’X’,
or ’ ’ (a space) takes 0 minutes to clear. Every cell containing a digit (from 1 to 9) takes that many
minutes to clear. Every other cell is impossible to clear (its a wall of the maze). Note that it takes
1 minute to go from one cell to another cell even if there is no digging involved. So to go from the
starting location to an adjacent cell marked ’3’ takes 4 minutes.

You want to find the quickest route to get out of the maze. Write a program that finds this
route for you given the map as input. You may use Dijkstra’s algorithm with a binary heap as a
priority queue, or you might find a faster implementation of the necessary priority queue since all
the “edge weights” are integers from 1 to 10. There is such an implementation using 11 regular
queues that takes constant time per required operation.

Your program should take the name of a file describing the maze map as input and output the
quickest time and a quickest path from ’*’ to ’X’ as a sequence of coordinates. Here is a sample
maze file:

15 11

+-+-+-+-+-+-+-+

|*| | | | |

+ +-+ + + +-+ +

|7 | | |

+ + + +-+ +-+ +

| | | | |

+ +-+-+ +-+-+ +

| | |

+-+ + +-+-+ +-+

| |3 9 1 X|

+-+-+-+-+-+-+-+

It starts with two integers: ncols and nrows (the number of columns and rows of characters
making up the maze). This is followed by a newline (’\n’) and then nrows rows of ncols characters
where

’*’ is the (unique) starting location. It could be anywhere in the maze. In the example above, it
is at location (1, 1).

’X’ is the (unique) exit location. It could be anywhere else in the maze. In the example above, it
is at location (13, 9).
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’ 123456789’ is the time (in minutes) to go through this cell. A space means 0 minutes.

All other characters form obstacles that cannot be part of the path. It is guaranteed that for all x
and y locations (0, y), (x, 0), (ncols−1, y), and (x, nrows−1) are all characters that form obstacles.

Your program should output the quickest time and a list of coordinates of a quickest path to
get from ’*’ to ’X’ (or “No path”). The path has the form (x1, y1)(x2, y2), . . . , (xn, yn) where x1, y1
are the coordinates of the starting location, xn, yn are the coordinates of the exit location, and
xi, yi is adjacent to xi+1, yi+1 in the maze. Note (x, y) is adjacent to (x, y−1), (x, y+ 1), (x+ 1, y),
and (x− 1, y). This is my code’s output for the above input file: Your code does not need to
output the maze picture, only the path length and path coordinates.

+-+-+-+-+-+-+-+

|*| | | | |

+.+-+ + + +-+ +

|7 | |.....|

+.+ + +-+.+-+.+

|.| |... |.|

+.+-+-+.+-+-+.+

|.......| ...|

+-+ + +-+-+.+-+

| |3 9 1 ..X|

+-+-+-+-+-+-+-+

39 (1,1)(1,2)(1,3)(1,4)(1,5)(1,6)(1,7)(2,7)(3,7)(4,7)(5,7)(6,7)

(7,7)(7,6)(7,5)(8,5)(9,5)(9,4)(9,3)(10,3)(11,3)(12,3)(13,3)(13,4)

(13,5)(13,6)(13,7)(12,7)(11,7)(11,8)(11,9)(12,9)(13,9)

You can use my code for input and output if you wish (it’s in a file called mazeIO.cpp on the
website) but you certainly can store and output your path differently.

Deliverables (to be submitted online, not on paper)

• Your source code (.cpp and .h files).

• A Makefile so that typing make in your handin directory on an undergrad Unix server will
produce an executable called maze.

• A README file containing:

1. Your name or, if a team submission, both your names.

2. Approximately how long the project took you to complete.

3. If you worked in a team, a breakdown of the work.

4. Acknowledgment of any assistance you received from anyone but your team members,
the 221 staff, or the 221 textbooks, but please cite code quoted or adapted directly from
the texts (per the course’s Collaboration policy).

5. A list of the files in your submission with a brief description of each file.

6. Any special instructions for the marker.

• DO NOT HAND IN: .o files, executables, core dumps, irrelevant stuff.
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How to handin this assignment

1. Create a directory called ~/cs221/proj3 (i.e., create directory cs221 in your home directory,
and then create a subdirectory within cs221 called proj3).

2. Move or copy all of the files that you wish to hand in, to the proj3 directory that you created
in Step 1.

3. Before the deadline, hand in your directory electronically, as follows: handin cs221 proj3

Note that you will receive a set of confirmation messages. If you don’t get any kind of an
acknowledgment, then something went wrong. Please re-read the instructions and try again.

4. You can overwrite an earlier submission by including the -o flag, and re-submitting, as follows:
handin -o cs221 proj3

You can hand in your files electronically as many times as you want, up to the deadline.

5. Additional instructions about handin, if you need them, are listed in the man pages (type:
man handin). At any time, you can see what files you have already handed in (and their
sizes) by typing the command: handin -c cs221 proj3

If your files have zero bytes, then something went wrong and you should run the original
handin command again.
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