
CS 245 Preassignment 3
isKitten

1 Overview

People sometimes complain, “The world’s not black and white!” What these folks really mean to
say is, “There are a lot of booleans at work here, and you consider too few.” A single boolean
quality does indeed split the world in two. There are those things that have the quality, and those
that don’t. But as you add more and more booleans, you can create a much more complex model of
the world. For example, people can be broken down along the following qualities: is a natural born
citizen of the United States, is at least 35 years old, has been a permanent resident for 14 years,
and has not previously served two terms as president of the United States. If all these booleans are
true for you, you might get elected president. Your instructor is of a different class, as he satisfies
just two of these. In fact, these four booleans partition the world into 24 = 16 classes, which is far
from black and white1.

Your task in this preassignment is to create a complex model of the world. In each run of your
program, the computer tries to guess the object that the user is thinking of based on its current
model. Initially, the computer only knows about kittens. So it asks, “Is it kitten?” If the user
was thinking of a kitten, the computer is right. If the computer’s wrong, it asks the user for a
question to divide the world in two. Perhaps the user was thinking of a dragon, so the user offers
the question, “Does it breathe fire?” When your program is next run, the computer asks “Does it
breathe fire?” If the user answers yes, the computer asks “Is it dragon?” If the user was thinking
of Gene Simmons, then the computer prompts for a new question to distinguish between a dragon
and the famous musician. The model is stored on disk so that it may persist between runs.

The exact behavior of your program is probably best illustrated through interaction. Following
are several runs of the program. In the first, the initial model proves sufficient to guess the user’s
object:

Is it kitten?

y or n: y

The computer is so smart!

The user is thinking of a dragon in run 2:

Is it kitten?

y or n: n

Awww, shucks! What is it?

dragon

What’s a yes/no question that separates kitten and dragon?

Does it breathe fire?

For which is the answer yes? kitten or dragon?

dragon

The user is thinking of Gene Simmons in run 3:

1Some of these classes will be empty, however. No one can meet the last one without also meeting the first three.
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Does it breathe fire?

y or n: y

Is it dragon?

y or n: n

Awww, shucks! What is it?

Gene Simmons

What’s a yes/no question that separates dragon and Gene Simmons?

Is it a member of KISS?

For which is the answer yes? dragon or Gene Simmons?

Gene Simmons

The user is thinking of hominy in run 4:

Does it breathe fire?

y or n: n

Is it kitten?

y or n: n

Awww, shucks! What is it?

hominy

What’s a yes/no question that separates kitten and hominy?

Does it have a tail?

For which is the answer yes? kitten or hominy?

kitten

The user is thinking of horse in run 5:

Does it breathe fire?

y or n: n

Does it have a tail?

y or n: y

Is it kitten?

y or n: n

Awww, shucks! What is it?

horse

What’s a yes/no question that separates kitten and horse?

Does it have hooves?

For which is the answer yes? kitten or horse?

horse

By inspecting the interaction, you should see that not every question needs to be asked in every
run. If the object doesn’t breathe fire, there’s absolutely no point in asking about KISS. To support
this pruning out of the world, we represent the world as a tree. Its non-leaf nodes are questions
and its leaf nodes are objects:
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2 Requirements

Specifications do not tell you how to solve a problem—just what pieces may be used. The classes
and methods described below will need to be thought about and pieced together using your own
good mind. You will likely need to read this section many times.

Your solution is to meet the following specification:

1. Write all code in your fork of the class Bitbucket project, in package pre3.

2. Write a class IsKitten that encapsulates a tree describing the world. It has the following
specification:

(a) Conforms to the Serializable interface.

(b) Has a default constructor that initializes its model of the world to know only that
“kitten” exists.

(c) Has a method getIterator that returns an Iterator for traversing the tree.

(d) Has a static method play method that accepts a String path to the file holding the
persisted model of the world. It loads the IsKitten instance from the file at the specified
path using an ObjectInputStream. If reading fails for any reason (such as when there
is no file yet or it has become corrupted), construct a brand new tree.

The game starts at the root node of the tree. If the node is a question, the computer
asks the question and waits for a “y” or “n” answer to determine what subtree to visit
next. If the node is not a question, the computer asks if the user is thinking of the
object at the current node. If “y”, the game is over. If “n”, the computer asks for three
things: what the new object is, a question that distinguishes between the new object
and the object of the current node, and for which object the question is answered yes.
The node is altered to be a question node, with its yes and no children determined by
the user input. Assume each input item comes in on a separate line. The language of
the prompts is not specified. Use an iterator to navigate and edit the tree.
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When the game is over, the tree is written back out to disk at the given path using an
ObjectOutputStream.

3. Write an inner class of IsKitten named Iterator with the following specification:

(a) Is not static, i.e., it can access instance variables of IsKitten. This is typical of
iterators, which are closely tied to their containing instances.

(b) Has a default constructor, which sets up the iterator to point at the root of the tree.

(c) Has a method getText that returns the current node’s text as a String. Both question
and object nodes have text.

(d) Has a method isQuestion that returns true if the current node is a question and false

otherwise. (You don’t need to store any extra instance variables to determine whether
a node is a question need or an answer node. What is true of a question node?)

(e) Has a method nextYes that moves to the current node’s yes-child. If there is no yes-child,
throw a NoSuchElementException.

(f) Has a method nextNo that moves to the current node’s no-child. If there is no no-child,
throw a NoSuchElementException.

(g) Has a method grow that accepts three String parameters: a question, the name of an
object for which the question is answered yes, and the name of an object for which the
question is answered no. This method converts an object node into a question node and
inserts its yes- and no-children. If the current node does not represent an object, throw
an IllegalStateException.

4. Write a class Main with the following specification:

(a) Has a main method. What it does is not specified, but you are suggested to use it to test
your code. Relying exclusively on the SpecChecker to test things will rob your brain of
some neurons that are in your best interest to grow.

3 Submission

This homework is a preassignment and is graded with help from the SpecChecker. To submit your
work for grading:

1. Put the SpecChecker for this homework in your Build Path.

2. Run the SpecChecker as a Java Application (not a JUnit Test) and fix problems until all tests
pass.

3. Commit and push your work to your repository. If you are resubmitting an earlier assignment,
email me. The time of your email will determine the submission week.

The SpecChecker cannot check everything. Your assignment is also expected to fully meet the
requirements above and the following:
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• You must not plagiarize. Write your own code. Talk about code with your classmates. Ask
questions of your instructor or TA. Do not look at others’ code. Do not ask questions specific
to your homework anywhere online but Piazza. (If you find violators of this rule, please let
me know.)

• Work must be submitted according to course policies on deadlines. To be eligible for later-
week submission, you must have at minimum the skeletons for all specified classes and methods
in your repository by the homework deadline.
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