
CSC108H/A08H Classes Lab

At the end of the lab, please show your work to your TA and say goodbye! This is your final cscA08 lab for
the semester.

And as always: Switch driver and navigator frequently.

1 Survey

We would like to know how both you and your partner feel about the course and how you feel about your
progress. Before starting the lab, visit the survey from the link on the labs page. Both you and your partner
should submit the survey individually. As your partner fills in the survey, please don’t look at the screen –
we’d like your honest feedback, and we don’t want anyone to feel uncomfortable as they give it.

We will also ask you to fill this out at the end of next week even though you won’t have a lab.

2 Objectives

• Understand how to create an instance of a class and call methods on it.

• Solidify your understanding of terminology: “class” and “type” are synonyms; “instance”, “object”,
and “value” are synonyms; “instance of a class” means the same thing as “value of a type”.

• Understand when methods __init__, __str__, and __cmp__ are called automatically.

• Write your own simple class.

3 Basics

1. Download card.py and deck.py from the labs webpage. Get help on Card and Deck.

2. In the Wing editor, create a program basics.py that imports card and deck. In the main body of
the program program, do the following:

• Create a Card with suit “H” and rank “5”.

• Create another Card with suit “D” and rank “8”.

• Print the two cards, using plain old print.

• Now flip both cards over and print them out a second time.

• Use < to compare the two cards and print a message if the first one is smaller.

3. Run your program to see if it does what you expect. Why do you see XX when you print a Card?
Hint: What method is called?

4. Now use the debugger to step through and observe which methods are called. You can step over the
import statements, but once you get to the if __name__ == "__main__" use Step Into. The debugger
demonstrates that three methods are executed although you probably didn’t call any of them explicitly.
Be prepared to explain to your TA which methods are called and why.

5. For the particular cards that you created in basics.py, the comparison comes out right, but the
__cmp__ function has a small bug in it. Take a look at the code and find a pair of cards that will
not compare correctly. Test your hypothesis and, if you’re correct, fix __cmp__. Try the comparison
again to verify that your update really did fix the problem. (And compare the 5 of Hearts and the 8
of Diamonds again to make sure that your fix didn’t break what was working!)

6. Add the follow functionality to basics.py:

• Create a Deck of Cards.

• Shuffle the Deck you created.
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• Create a list and deal 5 Cards into it. Turn each card over after dealing it.

• Print all of the Cards in the list, one per line.

7. Run your program again to see if it does what you expect. If you detect any problems, use the debugger
to step through your program and inspect each of the functions being called.

4 Class Player

Download player.py from the labs webpage. A Player keeps track of a list of the cards that player was
dealt and a list of cards that player has won during the game. This class is incomplete; your next task is to
complete it.

1. Complete method total_cards. Notice that this method, like all methods, has self as its first
parameter. This particular method does not need any additional parameters in order to do its job.
When referring to variables in the object, don’t forget to prefix their name with the keyword self.

2. Complete method win_hand. This method needs to know the cards that this player has won, so it has
a parameter in addition to self. Hint: Use the list method extend.

3. Complete method play_card. Hint: Use method pop, but be sure not to call it on an empty list.

4. Finally, complete method __cmp__.

5 The game of “War”

War is a card game for two players. The entire deck is dealt to the two players, each getting a face-down
stack of cards. Each player turns over their top card, and the one whose top card has the higher value keeps
both cards. If there is a tie, they have a “war”: each puts two more cards face down, and then another
face-up. The player whose final face-up card is higher wins. If there is another tie, they continue the war
until there is no tie. The game ends when one of the players runs out of cards — they are the loser. If you
have never played War, grab the deck of cards from your TA and try it.

1. Download war.py from the labs webpage. It imports the Player class that you completed. Run war.py

to make sure that you implemented Player correctly.

You may wonder why one would ever want a program that simulates a card game and doesn’t actually let
the user play. You’ll see in the final section of this lab that there are interesting things you can do with such
a program.

6 A Scorecard class: bonus material

There is lots to do in this lab, so you may not get to this section. If not, go back and complete it later. This
is your chance to define a new type in Python!

You might be curious to know how many hands it takes to complete the game of War. Obviously, it’s
different every time, so you might want to run the program many times and take an average. Perhaps there
are other statistics you are interested in. (And for a more complex game, it’s easy to imagine much more
interesting statistics.) For this part of the lab, you will write a Scorecard class that tracks some of these
statistics.

1. Open a new file in Wing called scorecard.py. In it, define a class called Scorecard. Its entire body
for now can simply be pass. Also define a main program that creates a Scorecard and prints it.
Notice that printing merely displays the object’s type and memory address, since you haven’t defined
a __str__ method yet.
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2. Add an __init__ method. Remember that all methods should have self as the first parameter. Your
scorecard should keep track of whatever it needs in order to be able to report the average number of
rounds per game of War.

3. Add a __str__ method that reports the statistics your scorecard has kept track of.

4. Add a method called record_game_results. It will need to be told the number of hands that were
played in the game that it is recording.

5. See if your class works: Write a small main program that creates a scorecard, records the results
of some games (that were never actually played), and prints the scorecard. You do not need to do
thorough testing.

6. Now go back to war.py and make it use a scorecard to track and report results.

(a) Change the main program to play the game 100 times.

(b) Change function play to take a scorecard as a parameter. At the end of play, when the winner
is known, have it use the scorecard to record the results of the game.

(c) Change the main program to create an instance of Scorecard and pass that one scorecard to
play every time it is called. Add a simple print statement to print the scorecard at the end of
the program.

(d) Now run war.py to make sure that these changes work. Are the statistics what you expected?

7. If you have time, try changing war.py so that the number of cards played in a war is not 3. Try
running the program with some different values. How does it change the behaviour of the game? This
is an example of the kind of question one can explore with a program that simulates some process.

CONGRATS! You’re done with the labs for A08!
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