I nstructions

Time allowed: 11 hours.

Answer all the questions.
There are 100 marks in total.

Questions

1. Understanding Java

2. Simple classes and conditionals
3. Loops

4. Arrays

5. Arraysof objects

COMP102; Test
M odel Solutions
31 August, 2005

Write your answers in the boxes in this test paper and hand in all sheets.
If you think some question is unclear, ask for clarification.

This test will contribute 25% of your final grade.

Numeric keypad calculators and non-electronic dictionaries are permitted.

Marks

[35]

[15]

[18]

[14]

[18]

TOTAL:




Question 1. Under standing Java [35 marks]
For each of the following programs (a) — (e), show the output produced when the program is run.
(a) [6 marks]
public class Testl {
public static void nmain(String[] args) {
int x = 15;
int y =4
Systemout.println("1: +X +" " +y);
Systemout.println("2: + (X +vVy));
Systemout.println("3: +(2* x -Y));
System out. println("4: +x /1 y);
Systemout. println("5: + x/ 2.0);
Systemout. println("6: + Mat h. abs(y-x));
}
}
1:154
2:19
3: 26
4: 3
5:75
6: 11
1 mark each.
Don’t worry about spacing.
Note that the fourth printn uses integer division, whereas the fifth does not.
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(b) [6 marks]

public class Test2 {
public static void main(String[] args) {

String s = "abracadabra";
Systemout.printin( "1: " + s.length() );
Systemout.println( "2: + s.charAt(4) );
Systemout.println( "3: + s.substring(0, 4) );
Systemout.println( "4: + s.substring(6) );
Systemout.println( "5: + s.indexOr("r") );
Systemout.println( "6: + s.indexOF("r", s.indexOF("r")+1) );
}

}

11

c

abra

dabra

2

9

1 mark each
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(c) [6 marks]

public class Test3 {
public static void main(String[] args) {

int b =1;

int ¢ = 4

int v = 8;

int n=3;
Systemout.print("Options are:");
if (n=0D>b)

Systemout.print(" bike");
if ( n<=c)

Systemout.print(" car");
if ((n<=v)

Systemout.print(" van");
Systemout. println(" bus");

Systemout.print("Best is:");
if (n==0D>b)
Systemout. println(" bike");
elseif (( n<=<c)
Systemout.println(" car");
else if ((n<=v)
Systemout.println(" van");
el se
Systemout. println(" bus");

Options are: car van bus
Best is: car

For the group of statements corresponding to each line of output:
1 for initial print

2 for correct execution of the i f statement(s)

% for printing on the right line
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(d) [8 marks]

public class Test4 {
public static void main(String[] args) {

int n =5;

for (int k = 1; k <= n; k++)
System out . print (k);

Systemout.println();

for (int k = 2; k <= n; k++) {
System out . print (k);
for (int j =2; j <= k-1; j+4+)

Systemout.print("-");

System out. println(k);

}

12345
22
3-3
4——4
5-——5

2 for first loop (% each for initial values, final value, step and printing)
2 for second loop (% each for initial values, final value, step and printing)
4 for inner loop (1 for each for execution)

COMP 102 5 continued...



(e) [9 marks]

public class Test5 {
public static void nmain(String[] args) {

Line m = new Line();
m add(" To");
m add(" be");
m out () ;
m add("or");
m add("not");
m add("to");
m add("be; ") ;
m out () ;
m = new Line();
m add(" That ") ;
m add("is");
m add("t he");
m add(" question.");
m out () ;
m add(" Not");
m add("this");
m add("one! ") ;
}
}

class Line {

private String s = ""

private int n = 0;

public Line() {

}

public void add(String x) {
s =s +Xx+""
n n+1;

}

public void out() {

System out. println(s);
System out. println(n);

}

To be

2

To be or not to be;
6

That is the question
4

For each pair of lines:

2 for words

1 for word count

-1 for printing “Not the one”.
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Question 2. Simple Classes and Conditionals [15 marks]

A video shop hires video players at a standard rate of $10.50 per day, but sometimes offers special prices still
at a fixed rate per day. You are required to write a program to compute the cost of hiring a video player for a
given number of days.

The required program consists of two classes: Vi deoHi re and Hi r eRecor d. The Vi deoHi r e class
(shown below) has already been written. You are given an outline for Hi r eRecor d (shown on the facing
page), which you are to complete.

The program is intended to read the name of the person hiring the video player, then ask whether this hire is
at a special price. If the user presses cancel or return without typing anything, the standard rate of $10.50 per
day is used, otherwise the user’s input (assumed to be a valid number) is used as the daily rate. The program
should then ask how many days the video player is being hired for, and print a message showing the hirer’s
name, the number of days, the rate and the total price.

For example, if John Smith hires a video players at the standard rate for 3 days, the output would be something
like:

Hire charge for John Snmith for 3 days at $10.5 per day = $31.5

Complete the program, by adding the code required for the Hi r eRecor d constructor, thepri nt | nvoi ce
method, and any fields required in Hi r eRecor d.

Note that you should not change the Vi deoHi r e class.

You should print output using Syst em out . pri nt or Syst em out . printl n.

i mport javax.sw ng.*;
public class VideoH re {
public static void nain(String[] args) {
String n = JOpti onPane. show nput Di al og("Enter hirer’s name");

String p = JOpti onPane. show nput Di al og(
"Enter special price, or press return/cancel");

HireRecord h = new Hi reRecord(n, p);

String s JOpt i onPane. showl nput Di al og(" How many days?");
i nt days I nt eger. parselnt(s);

h. printlnvoi ce(days);
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class HireRecord {

private String name;

private double rate = 10.5;
/I Can also initialise in the constructor

public HreRecord(String n, String p) {

name = n;
if (p!=null && 'p.equals(™))
rate = Double.parseDouble(p);

}

public void printlnvoice(int d) {

String s = "Hire charge for " + name + " for " + d + " days at $” +
rate + " = $” + d*rate;
System.out.printin(s);

2 for declaring name field

3 for declaring and initialising rate field

2 for storing name in constructor

5 for storing/not storing rate in constructor
3 for printing
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Question 3. Loops [18 marks]

You are required to write a program to read a positive integer n and print a “slanted diamond” shape of size n.
The following examples show the required output when n is between 1 and 4:

n=1 n=2 n=3 n=4
* * * *
* % * % * %

* * k% * k%

* % * k k%

* * % %

From these examples, we can see that the required shape can be printed by printing two triangles:

e The top triangle has n lines. The first line consists of one asterisk, the second line consists of two
asterisks, and so on, up to the last line which consists of n asterisks.

e The bottom triangle has n-1 lines. The first line consists of one space followed by n-1 asterisks, the
second line consists of two spaces followed by n-2 asterisks, and so on, up to the last line which consists
of n-1 spaces followed by one asterisk. Note that this triangle is empty when n is 1.

You are given an outline for the program, shown on the facing page.
Complete the following program so that it prints a slanted diamond as described above.

You should print output using Syst em out . pri nt or System out. println.
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i mport javax.sw ng.*;
public class PrintDi amond {
public static void main(String args[]) {

/! Read the n as a string and turn it into an int

/1 Assune that n is a positive integer

String s = JOpti onPane. show nput Di al og("Enter size");
int n = Integer.parselnt(s);

/1 Print top triangle

for (inti=1;i<=n;i++) {
for (intj=1;] <=1i; j++)
System.out.print("*");
System.out.println();

}

/1 Print bottomtriangle

for (inti=1;i<=n-1; i++) {
for (intj=1;j <=1i; j++)
System.out.print(” ");
for (intj = 1;j <= n-i; j++)
System.out.print("*");
System.out.printin();

}

or:

for (inti=1;i <=N-1; i++) {
for (intj=1;j <= N; j++)
if(j<=1)
System.out.print(” ”);
else
System.out.print("*");
System.out.printin();

}

For top triangle:

3 for each loop (1 each for initial value, final value and step)

3 for printing correctly

For bottom triangle:

3 for outer loop (as above)

6 for body of outer loop (either 3 for each loop or 3 for loop and 3 for test)
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Question 4. Arrays [14 marks]

You are required to write a program that will read two lists of numbers and identify the positions at which
they differ. For example, if the first list is

5 -1, 10, 1, 0O, 8, 16
and the second list is
9 -1, 10, O, 1, 8, -9

the output should be something like:

~u AR
P OF Ol

You are given an outline of the required program (shown on the facing page), which you are to complete. The
program is intended to read an integer n, specifying the length of the two lists, create two arrays of size n, then
read the numbers and store them in the arrays. It should then compare the values at corresponding positions
in the two arrays, and where they differ, print the position in the list (counting from 1) and the values in the
two lists at that position.

Complete the program, by adding code to create the required arrays and complete the bodies of the
three loops.

You should assume that the value of n entered is a valid, non-negative integer, and that the other numbers read
are valid integers.

You should print output using Syst em out . pri nt or Syst em out . printl n.
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i mport javax.sw ng.*;
public class ConpareLists {
public static void main(String[] args) {

/1 Read n
String s = JOpti onPane. show nput Di al og("Enter n");
int n = Integer.parselnt(s);

/1l Create two arrays of size n

int[] a = new int[n];
int[] b = new int[n];

/1l Read n integers and store themin the first array.

for (int i =0; i <n; i++) {
String ns = JOptionPane. show nput Di al og("Enter nunmber for list 1");
int x = Integer.parselnt(ns);
ali] = x;
}
/! Read n integers and store themin the second array.
for (int i =0; i <n; i++) {
String ns = JOpti onPane. show nput Di al og("Enter nunber for list 2");
int x = Integer.parselnt(ns);
b[i] = x;
}
/1 Conpare the two lists, printing the position and val ues where they
/] differ
for (int i =0; i <n; i++) {
if (ali] '=Db[i])

System.out.printin((i+1) + " : " + a[i] + ", " + b[i]);

4 for declaring and creating the arrays
4 for the two array assignments

3 for comparing array elements

3 for printing position and array values
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Question 5. Arrays of objects [18 marks]

You are required to write a program that reads the name and mark of each student who sat a test, and then
print the highest mark and the names of all students who got that mark. For example, if Alex, Bill and Chris
all got the top score of 95, the output should be something like:

Top mark is 95
Scored by:

Al ex

Bill

Chris

The required program consists of two classes: Test Resul t s and St udent . The St udent class (shown
below) has already been written — it is designed to read, store and access information about students and
their marks. You are also given an outline for Test Resul t s (shown on the facing page), which you are to
complete.

The program is intended to read the number of students in the class, create an array of St udent s of that size,
then read the name and mark of each student and store them in the array. It should next search through the
array to find the highest mark, and then print the names of all student who got the top mark.

Complete the definition of Test Resul t s so that it behaves as described above.

Your program must use the St udent class to read, store and access information about students and their
marks.

You must not change the St udent class.
You should print output using Syst em out . pri nt or System out. println.

cl ass Student {

private String nane;

private int mark;

public Student() {
nanme = JOpti onPane. show nput Di al og("Ent er student name");
String s = JOpti onPane. showl nput Di al og("Enter mark for " + name);
mark = I nteger. parselnt(s);

}

public String getName() {
return nane;

}
public int getMark() {
return mark;

}

COMP 102 13 continued...



i mport javax.sw ng.*;
public class TestResults {
public static void main(String[] args) {

/1 Read n
String s = JOpti onPane. show nput Di al og(" How nany students?");
int n = Integer.parselnt(s);

/1l Create an array of Students, of size n

Student[] results = new Student[n];

/! Read student data and store it
for (int i =0; i <n; i++) {

results[i] = new Student();

}

/1 Find the highest mark
i nt max;

int max = -1;

for (inti=0;i < n;i++) {
if ( results[i].getMark() > max )
max = results[i].getMark();

Systemout.printin("Top mark is " + max);
Systemout. println("Scored by:");

/1 Print names of students with top mark

for (inti=0;i<n;i+t+) {
if ( results[i].getMark() == max)
System.out.printin(results[i].getName());

2 for declaring and creating array 4 for calling constructor and storing result
6 for finding max (2 for loop, 2 for test, 2 for updating max)
6 for printing names (2 for loop, 2 for test, 2 for printing)
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