CS 1322 Test 3 - Version 1 Tuesday February 25

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 5
2 Tracing 15
3 Poymorphism 12
4 Parameter Passing 12
5 Iteration 11
6 Recursion 13
7 Arrays 16
8 Vectors 16
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. Matching [ 5 pts |

. Choose the best definition for each of the words below.

QW

Q= =0

— o

Public method

Vector

Terminating Condition
Recursion

Iteration

. The process by which method calls are resolved at runtime based on the actual type

of the object on which the method is invoked.

. A fixed length data structure that has elements of a specific type

A programming technique in which loops are used to allow an action to be taken
multiple times.

A method that returns a boolean value.
A method that is accessible by all classes
A programming technique whereby a method calls itself.

The ability of an instance of a subclass to be treated as if it were an instance of its
super class

A dynamic data structure that stores a collection of objects.

The case in a recursive method in which no recursion is required, as the answer is
immediately known.

. A method that is accesible only by a class and its inner classes.

K. The process by which method calls are resolved at compile time based on the

declared type of the object on which the method is invoked.
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2. Tracing | 15 pts |

What is the output when the main method in the code below is run?

class TraceSuper {
public int num;
TraceSuper () {
this(4);
showNum ("super-default");
}
TraceSuper(int n){
num = n;
showNum ("super-int");
}
void showNum(String s) {
System.out.println(s + num);

public class TraceA extends TraceSuper {
public TraceA(int n) {
showNum("child-int");
}
void showNum(String s) {
System.out.println("Child " + s +" "+ num);

¥

public static void main(String[] args) {
TraceSuper ar[] = new TraceSuper[2];

ar[0] = new TraceA(2);
ar[1] = new TraceSuper(1);
for(int i = 0; i < 2; i++ ) {
ar[i] .showNum("index " + i + ": ");
}
}// end of main(String[] args)

}// end of class TraceA
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3. Polymorphism [ 12 pts |

Given the following class hierachy:

e Number is abstract.

e Comparable is an interface

e Integer extends Number and implements Comparable

Consider code inside a method with the header

public void someMethod(Object o, Number a, Comparable b, Integer c)

For each of the following array declarations, circle all assignments that are legal (as

written, with no extra casts). Be sure to circle all that are legal.

(a) Object|] arrl=new Object [5];

arr1[0]=o;

o=arr1[0];

arrl[0]=a;

a=arr1[0];

Number|[] arr2=new Number[5];

arr2[0]=o;

o=arr2[0];

arr2[0]=a;

a=arr2[0];

Integer|] arrd=new Integer[5];

arr4[0]=o;

o=arr4[0];

Comparable[] arr3=new Comparable[5];

arr3[0]=o;

o=arr3[0];

arrd[0]=a;

a=arr4[0];

arr3[0]=a;

a=arr3|[0];

arrl[0]=b;

b=arr1[0];

arr2[0]=b;

b=arr2[0];

arr4[0]=Db;

b=arr4|0];

arr3[0]=b;

b=arr3[0];

arrl[0]=c;

c=arr1[0];

arr2[0]=c;

c=arr2[0];

arr4[0]=c;

c=arr4|0];

arr3[0]=c;

c=arr3[0];
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4. Parameter Passing [ 12 pts |
Given the following code:

public class Testl {

public static void total( int x, int sum ) {

}

sum = sum + X;

public static void main(String[] args) {

int sum = 0;

total(5, sum);

total(-3, sum);

total(2, sum);

System.out.println("The total is " + sum);

}// end of main(String[] args)

Y/

end of class Testl

The programmer expected the output to say The total is 4.

(a)

(b)

Which of the following actually occurs with the code above:

e The code compiles without error and produces the expected output.
e The code compiles without error, but produces some other output.

e The code causes a compiler error.

Explain your answer from (a). If the program works correctly, explain why it does
so, with specific reference to the concept of parameter passing. If the program
produces the incorrect output, include the actual output in your explanation. If
the program will not compile, include why in your explanation.

If the program does not work properly, fix the code so that it works properly by
clearly marking your changes above. Your fix may not be superficial, i.e. you may
not simply cross out all of the code and simply print the expected output. Your fix
should address the issues explained in (b).
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5. Iteration [ 11 pts |
Write the method public int countWords(String s) which returns a count of how
many words there are in s. Words are delimited by spaces, tabs, and newlines (the
default delimiter for StringTokenizer, which you may use).. You must use iteration
only for this method. If you do not use iteration, or if you use any recursion, you will
receive no credit.
public int countWords(String s) {
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6. Recursion [ 13 pts |

Write the method public int factorial(int n) which returns the factorial of n. Re-
member that n factorial is the product of all numbers from 1 to n and that the factorial
of 0 is 1. 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.

public int factorial(int n) {
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7. Arrays | 16 pts |

Write the method public int sumArray(int[] data) which sums the elements of data.
You may use iteration and/or recursion, as you see fit for this problem. You may assume
that data is non-null, and has at least one element.

public int sumArray(int[] data) {
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8. Vectors [ 16 pts |

Write the method public double multiply Vector(Vector data) which takes a Vector
containing Doubles, and return the product of the elements of it. You may use iteration
and /or recursion, as you see fit for this problem. You may assume that data is non-null,
and has at least one element.

public double multiply Vector(Vector data) {
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