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
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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.
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Question 1. Under standing Java

For each of the following programs (a)-(€), show the output produced when the program is run.

(a) [6 marks]

public class Testl {

public static void nai

n(String[] args) {

[35 marks]

int x = 12;
int y = 10;
int z = 4
Systemout.println("1: +X +" "y +" "+ 7))
Systemout.println("2: +(x +y +2));
Systemout. println("3: +(x *z-Y));
System out. println("4: +y [l z);
System out. println("5: +y/l 4.0);
System out. println("6: + Math.min(y, Math. max(x,z)));
}
}
1:12+10+4
2: 26
3: 38
4: 2
5:25
6: 10
1 mark each.

Don’t worry about spacing.
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(b) [6 marks]

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

String a = "9876543210";

String b = "Conputers are fun";
String ¢ = "Say it again!";

int i = a.indexOh("1");

int j = b.indexOF (" ");

int k = c.indexOF (" ");

Systemout.println(i);

Systemout.println(j);

System out. println(k);
Systemout.print(c.charAt(4));

System out. println(b.charAt(8));

System out . print (b. substring(0, j+1));

System out. println(b.substring(b.length()-3));

8
9
3
is

Computers fun

1 mark each for the first 4 lines

2 marks for the last line

If they get any of the first three lines wrong but the last two lines are consistent, give them the
marks for the last two lines
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(c) [6 marks]

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

int a = 25;
int b = 10;
int ¢ = 5;
String r = null;
String s ="";
if ( a-c >= 2*b )
r="cat";
el se
r = "dog",;

Systemout. println(r);

if (b>c & c<a)
s = "food";

System out. println(s);

if (r =null || s =null)
Systemout.printin("Error!");
el se
if (r.length() < s.length() )
Systemout.printin("Buy " +r +" " 4+ 8);
el se
Systemout.println("Feed the " + r);
}
}
cat
food
Buy cat food

2 for each line
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(d) [7 marks]

public class Test4 {
public static void main(String[] args) {
int x = 0;
for (int i =1; i <2; i++) {
int y =0;
for (int j =i; | <4; j++) {
y =y +ij;
Systemout.println("y =" +vy);
}
X = X +y;
Systemout.println("x =" + x);

}

X <K<K
1
o0 Wk

5 for y values
2 for x values
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(e) [10 marks]

public class Test5 {

public static void nmain(String[] args) {
Order ord = new Order();
ord.enter("Bread", 1, 2.20);
ord.enter("MIKk", 2, 3.40);
ord.enter("Beans", 5, 1.20);
ord.printFinal ();

}

class Order {

private double sum
private double tot;

public Order() {
sum = O;
tot = O;
¥
public void enter(String s, int g, double p) {
double r = g*p;
sum = sum + q;
tot = tot + r;
Systemout.println( s +" " +qg+" " +71 );

}

public void printFinal () {
Systemout.println( sum);
Systemout.println( tot );

}

Bread 1 2.2
Milk 2 6.8
Beans 5 6.0
8.0

15.0

2 for each line.

COMP 102 6 continued...



Question 2. Simple Classes and Conditionals [15 marks]

A motel charges $50 per person per night for up to two people, and $10 per night for each additional person.

Below is the outline of a program to compute the cost of a room for a given number of people for a given
number of nights.

Complete the program, by adding the code required for the Roonti r e constructor, the get Cost method,
and any fields required in RoonHi r e.

Note that the program is not required to check the validity of the inputs read, and you should not change
Conput eRoontCost .

i mport javax.sw ng.*;
public class Conput eRoonCost {
public static void nain(String[] args) {

/! Read the nunber of people

String s = JOpti onPane. show nput Di al og(" How many peopl e?");
int people = Integer. parselnt(s);

/1 Read the nunber of nights

s = JOpti onPane. show nput Di al og(" How many ni ghts?");
int nights = Integer. parselnt(s);

RoomHi re r = new RoonHi re(peopl e, nights);
Systemout.println("Cost =" + r.getCost());
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class RoonHire {

private int pp;
private int nn;

public RoonHire(int p, int n) {

publ i c doubl e getCost() {

doubler;
if (pp<=2)
r = pp*50;
else
r =100 + 10*(pp-2);
return nn*r;

Or:

class RoonmHire {
private double c;
public RoonHire(int p, int n) {

doubler;
if (pp<=2)
r = pp*50;
else
r =100 + 10*(pp-2);
C = nn*r;

¥
publ i c doubl e getCost() {

return c;

2 for declaring field(s)

2 for assigning field(s)

9 for calculating rate (3 for if syntax and test, 3 for each branch)
2 for returning correct value

COMP 102 8

continued...



Question 3. Loops [15 marks]

Complete the following program so that it reads an integer n and prints n lines, each consisting of n characters.
The first and last character on each line is an asterisk and all other characters are minuses. For example, if the
input is 5, the program should print:

*_ __%*
*___%*
*_ __%*
*_ __%*
* *

You should assume that the input entered is an integer greater than one.

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

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

/1 Assume that n is an integer greater than 1

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

/1 Print nlines of asterisks and m nuses

for (inti=1;i<=n;i++) {

System.out.print("*");

for (intj=1;j <=n-2; j++)
System.out.print("-");

System.out.printin("*");

}
}

2 for each print/printin (1 print/printin, 1 character)
4 for inner loop (1 for syntax, 1 decare and initialise variable, 1 test, 1 increment)
5 for outer loop (same, plus 1 for braces)
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Question 4. Arrays

[18 marks]

Complete the following program so that it reads an integer n, creates an array of size n, and reads n integers
and stores them in the array. It should then compute and print the sum of the integers in the array, and the

number of zero values in the array.

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

are valid integers.

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

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

/! Create an array of size n.
int[] a = new int[n];
/1 Read n integers and store themin the array.

for (inti=0;i < n;i++) {
String ns = JOptionPane.showlnputDialog(*Enter number”);
a[i] = Integer.parseint(ns);

/1 Conpute and print the sumof the integers in the array,
/1 and the nunmber of zero values in the array.

int sum = 0;
int count = O;
for (inti=0;i<n;i+t+) {
sum = sum + a[if;
if (a[i] == 0) count = count+1;

}

System.out.printin("Sum is ” + sum);
System.out.printin("Numbers of zeros is " + count);

}
}

4 for decare and create array

3 for read loop

3 for read, convert and store

2 for print loop

3 for declare/initialise, update and print sum
3 for declare/initialise, update and print count
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Question 5. Arrays of objects [17 marks]

You are part of a team required to write a program that maintains a list of people and their birthdays. Your task
is to implement a Per sonLi st class, which stores the list of people and their birthdays. Other members of
the team will write the main program, which interacts with the user and calls methods in your Per sonLi st
class to perform operations requested by the user.

The team leader has decided what methods the Per sonLi st class will have, and has given you the following
outline showing the method headers and describing their intended behaviour. The list is to be implemented as
an array of Per son objects, each storing information about one person. The code for the Per son class is
shown below.

Complete the definition of Per sonLi st so that the methods behave as describe in the comments.

cl ass Person {

private String name;

private String birthday;

public Person(String n, String b) {
name = n;
bi rt hday = b;

}

public String getName() {
return nane;

}

public String getBirthday() {
return birthday;

}
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cl ass PersonList {
/] Data fields

Person[] people;
int size = 0;

/1 Constructor: create an enpty list with the given nmaxi num si ze.
publi c PersonList(int MaxSize) {

people = new Person[MaxSize];
}

/1 Add a person and his/her birthday to the list.

/1 If the list is full, print a nmessage and | eave the |ist unchanged.
/1 Assume that the person is not already in the |ist.

public void enter(String nanme, String bday) {

if ( size == MaxSize ) {
System.out.printin("Table full”);

}else {
people[size] = new Person(name, bday);
size++;
}
}
/1 Find the birthday for a given person.
/1 Return null if the person is not in the list.

public String find(String nane) {
for(int i=0; i < size; i++) {
if (peoplefi].getName().equals(name))
return people[i].getBirthday();

return null;

3 for declare and initialise people

2 for declare and initialise size

3 for contruct object, store in array and update size
2 for test size and print message if full

2 for loop in find

2 for test

2 for retrieve/return birthday

1 for return null
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