CS 1322 Test 2 - B Tuesday, September 24", 2002

Name:

GT Number:
TA:

Commenting your code on this test is optional, however it may help the grader understand your code

better. Other style issues such as using good variables names and using abstraction are still required. Write
your gt number in the spaces provided and color in the corresponding numbers and letters.
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’ Problem ‘ Points Possible ‘ Points Received ‘ Graded By
1 Matching Terms 5
2 Iteration 10
3 Multidimensional Array coding 15
4 .equals() and toString() 20
5 References 10
6 Inheritance Coding 10
7 Strings Coding 15
8 Constructor Chaining 15
TOTAL 100

Please remember: Any academic misconduct (including, but not limited to, the list below) could
result in a 0 (zero) on the exam and/or an F grade in the course:

e Communication with anyone other than a proctor for ANY reason in ANY language in any
manner.

e Sharing of ANYTHING (e.g. pencils, paper, erasers).

e Writing on paper that is not given to you by a proctor.

e Failure to follow directions given by the proctor.

e Failure to stop writing when the allowed time is up (as reported by the proctor).
e Use of cell phones, beepers, handheld computers, calculators, during the exam.

e Using books or other reference material.

e Disruption of the exam setting.

By taking this exam, you signify that it is your work and that you have neither given nor received inap-
propriate help during the taking of this exam in compliance with the Academic Honor Code of Georgia
Tech.

Signature:

(you must sign this for your exam to be graded!)
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1. Vocabulary Terms — Matching [ 5 pts |
Select the best definition for each of the words below by writing the appropriate letter
in the blank beside the word.

1. .equals()

2. Polymorphism
3.___ Variable Shadowing
4. Constructor Chaining
5. Dynamic Binding

A. The ability for an instance of a subclass to be treated as an instance of its parent
class.

s

. The process by which constructor calls are resolved when new is used.

Q

. When a subclass redefines a method of the exact same signature as one in the
parent class.

D. When there are multiple methods of the same name, in the same class with different
parameter lists.

=

The process by which method calls are resolved at runtime based upon the type of
the actual object present, not the declared type of the reference.

A method which Objects should define to specify how to test for equivalence.
A variable whose value cannot be changed once it is initially set.

The region of the program in which a variable can be “seen” by the compiler.

- & Q=

When two variables are in scope at the same time and the more local one hides the
more global one.

=

The process by which a constructor inherits initialization lists from the constructor
in a parent class.

K. Used when one type is a subtype of another. Functionality of the supertype is in
the subtype, unless changed by the subtype.

L. A method which Objects should define to specify how they should be represented
as String.

M. When one constructor calls another using this().

Page 2 of 9



CS 1322 Test 2 - B Tuesday, September 24", 2002

2. Iteration [ 10 pts |
Write the method public void printDots(int num). Which prints a right triangle of
Dots of base and height num. For example, if this method were called with a parameter
of 5, the output should be

If this method were called with 0 as a parameter, no output would be printed. You
must use iteration ONLY for this method. If you do not use iteration, or you use any
recursion, you will receive no credit for this method. You may assume that num will be
greater than or equal to 0.
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3. Mlultidimensional Array — Coding [ 15 pts |

(a) Write the method public double min(double[][][] data). This method should
return the smallest element in the array data. You may not assume that the array
is cubical or rectangular, it may have uneven lengths in any given dimension. You
may assume that there is at least one element in the array. You may assume that

the array is not null and that none of the array references in it are null.
public double min(doublel][][] data){

}

(b) Declare a variable myArray to be a 3 dimensional array of shorts, and then ini-
tialize it to be a 5 by 7 by 9 array of shorts.

(c) What is the data type of myArray[1]?
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4. .equals() and toString() [ 20 pts |

Write a class Box which has the following:

e a public int length
e a public int width

a public String color

a .equals method.

a toString() method.

The .equals method should behave as follows:

e if the item passed in is not a Box, return false.

e if the Box passed in has the same length, width, and the colors match, then
return true, else return false.

The toString() method should yield a String of the following format:

A color Bozx that is length by width.

For example

A Red Box that is 3 by 5.

You do NOT need to write accessors and modifiers for your variables, or any constructors.
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5. References [ 10 pts |

(a) Explain what a reference is. Be sure to include the significance of references, what
types of variables are reference variables, what types of variables are not reference
variables, and how they differ.

6] (b) Given the following:

SomeObject a=new SomeObject(7);
SomeObject b=new SomeObject(7);
SomeObject c=b;

0 (a) What does the expression a==b evaluate to? Explain your answer.
0 (b) What does the expression b==c evaluate to? Explain your answer.
0 (c) Assume that SomeObject has a public instance variable int x, and that the
constructor sets x to its parameter. If, after the above code we did
a.x=b;
c.x=8;

What is the value of b.x? Explain your answer.
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6. Inheritance — Coding [ pts |
Given the following code: Write the class Circle as follows:
e Circle is a subclass of Shape
e Circle has a double for radius
e Circle has an accessor for radius

e Circle has a constructor that takes a String for color and a double for radius. It
initializes color via the parent class constructor. It then initializes radius.

e Circle has a constructor that takes only a String for color. It chains to the two
parameter constructor with a size of 1.

Below, write the code for class Circle as described above:
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7. Strings — Coding [ 15 pts |

Write the method public int countOccurencesOf(String s, char c). This method
should return a count of the number of times that the character ¢ appears in s. You
MUST use recursion only for this method. If you do not use recursion, or if you use any
iteration, you will receive no credit for this method. You may write any helper methods
that you wish to. You may assume that s is not null. Below is an exclusive list of the
methods from the String class that you may use. This means that you may use these
methods from String, but no other methods from the String class.

1. public char charAt(int index)

2. public String substring(int beginIndex)

3. public boolean .equals(Object o)
Here are some examples of what should be returned:
countOccurencesOf("”,'b’) = -1
countOccurencesOf(”abceabaa”,’a’) = 4

countOccurencesOf(”abcedefg”,’q’) = 0
public int countOccurencesOf(String s, char c) {
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8. Constructor Chaining — Tracing [ 15 pts |

Given the following code: =~ Write the output when the main method is run.
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