
ICS3U: Introduction to Computer Science Program Structure

Practice Project: Pie Fight
In this game, two players are located on a standard (x, y) plane,
from (0, 0) to (10,10). On a player’s turn, s/he may choose to
do ONE of the following two actions:

• A player may throw a pie at another player. The user
should enter the angle (from the horizontal) to throw the
pie and the velocity at which it is thrown.

• A player may run to another location on the grid. The
player cannot move outside of the grid, or to a location
at which another player is standing.

Players should throw pies at each other until one player is hit
three times. That player loses the game. For our purposes, a
player is “hit” if the pie lands within 0.5 units of the player.

Use functions in your program. At a minimum, your program should include the following functions, 
but you should try to break down your program into smaller pieces wherever possible.

• GetDistance(p, q, m, n) – calculates the distance, d, between two players at (p, q) and (m, n). 
You may use the Pythagorean theorem in the form d=√(q−n)2+( p−m)

2 .
• GetRange(v, a) – calculates the range (horizontal distance), r, that a pie will travel, given a 

velocity, v, and angle, a, at which it is thrown. The range is given by r=
v2sin (2a )
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.

• GetPositiveInteger() – obtains a positive integer from the user (you may assume the user does 
enter an integer, but it may not be positive).

• IsValidMove(x, y, X, Y, p, q) – determine if a point (x, y) is a valid location, i.e. is in the range 
(0, 0) to (X, Y), and is unoccupied by a player at (p, q).

Your program may use any method to accept user input, but should ensure that proper values are 
entered (e.g. a player cannot move outside of the grid area, cannot enter throw with a negative 
velocity, and so on).

EXTRAS: Once you have your basic program running, add as many of the following features as you can:

• Allow the players to select the size of the grid.
• Allow additional players. Each player should be able to select his/her target.
• Limit the amount of pies that a player can carry (say 5 pies). Once a player has thrown all pies, 

s/he can only run to new locations.
• Introduce additional types of pies (e.g. SuperPies) that inflict more damage than standard pies, 

deal damage to wider radius, etc.
• Add some other cool functionality, as you see fit.


