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Playing the Animals Game

Your next program is to implement the game of animals. The computer will ask the user questions until
it is ready to guess the answer. If it is correct, it should gloat, otherwise it will ask the user for information
to help it learn the answer. In particular, it will ask the user to tell it the animal that was being thought of,
a question that will help it distinguish between the new animal and the one it guessed, and what the correct
answer is for the new animal.

This program should sound familiar, because in lecture 18 I showed you an implementation in Java that
used the standard Java container classes. That program is still on line. You should find pieces helpful in
figuring out how to write your code. Of course, most of the code in the Java version was involved with
manipulating the user interface. Instead of doing that, I will be asking you to do it all on the command line.
Here is an example of user interaction:

Welcome to the Animals game
Is it bigger than a bread box? y
Were you thinking of a elephant? y
I knew I could guess it!
Would you like to play again? y
Is it bigger than a bread box? y
Were you thinking of a elephant? n
What animal were you thinking of? cow
What question can be used to separate these?
Does it moo?
What is the correct answer for this animal?
yes
Would you like to play again? y
Is it bigger than a bread box? y
Does it moo? y
Were you thinking of a cow? y
I knew I could guess it!
Would you like to play again? n
Bye!

Pair programming & files

To make life easier, you may work in pairs on this project. However, I will ask you to do a bit more work
in this case. I would like you to offer the user the option to write the tree to a file when they quit the game,
as this makes it possible to restart old games. To do this, you will need to look up how to use files in C++.
All of the information you need is in Chapter 9 of the text or will be contained in other texts on C++.

When you write to the file you will need to include a one character tag for each string to indicate whether
it is a question or answer. I suggest writing ’Q’ before each question and ’A’ before each answer. It is easiest
to read the file back if you write the file with a pre-order traversal of the tree. You can do this with a
recursive method that takes as a parameter the node heading up the subtree to be printed.

When the game starts, the user should be offered the option of reading in a file. To read the file in and
recreate the binary tree you will need to write a recursive routine. The trick is to ”believe” in recursion, as,
if you do, it will be pretty easy.

If you are not working in pairs, but want extra credit, I suggest doing the file extensions as well.

Getting Started

I will provide for you with template class TreeNode, where type T represents the type of the info stored
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in nodes. It uses a simpler representation than those we studied earlier in that it does not use a pointer
to its parent; it only includes the value field and pointers to its left and right children. I also provide
you with class AnimalTreeInfo. The tree representing the structure of the game will have nodes with
type TreeNode<AnimalTreeInfo>. You are responsible for implementing class AnimalTree, though I am
providing you with a suggested header file. (You may modify it if you like).

I suggest that you start by implementing the constructor for the tree, which should represent a question
(e.g., “Is it bigger than a break box?”) and two answers (e.g., “elephant” and “mouse”) and then write a
method toString that returns a string representing the tree using a pre-order traversal, prefixing either “Q”
or “A” to questions and answers, respectively. In my solution, this routine calls a private recursive method
currentSubtreeToString that takes as parameter the node whose subtree is being converted to a string.
These methods (combined with the use of cout will make it much easier for you to debug your program
and make sure the methods all work correctly.

You are also responsible for writing the main program, which I put in a separate file. (I called mine
AnimalGame.cpp but you can call it whatever you like.) This program is responsible for all of the interaction
with the user and sending messages to modify the tree as the game is played. Some of the I/O is a bit tricky
as cout << ... works best at reading a single word (like an animal name) rather than an entire line (like
a question).

The following is some of the I/O code in my main program. Hopefully you will find it helpful in your
solution:

cout << "What animal were you thinking of? ";
cin >> answer;
string trash;
getline(cin,trash); // added to throw away end of the previous line
cout << "What question can be used to separate these?" << endl;
getline(cin,question); // returns the entire line and

// throws away the end of line.
cout << "What is the correct answer for this animal? ";
cin >> response;

Notice how I had to use getline to throw away the end of the line containing the answer (probably just
throwing away the newline character at the end of the line) and then reading the entire next line as the
question.

This time I will not be providing you with a make file, but will be expecting you to write one yourself.
Notice that since the entire implementation of TreeNode is in the header file, no TreeNode.o file will ever
be generated. Be sure not to list one in the make file.

As usual, verify each method you write before you go on to the next one. This program is not very
complicated if you do it carefully – you will only need to write about 3 pages of code. However, if you don’t
verify the program at each step along the way, it will take you many hours to debug it!
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