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PNG UNIVERSITY OF TECHNOLOGY
DEPARTMENT OF MATHEMATICS AND COMPUTER SCIENCE

CS$220—Programming IV

SEMESTER 2 EXAMINATION

DATE: 27™ OCTOBER 2021

TIME ALLOWED: 3 HOURS

INSTRUCTIONS

Write your name and student number clearly on the front of the answer booklet.

There are seven (7) questions in the Examination Booklet.
You have 10 minutes to read this paper. Please do not write during this time.
All answers must be written in the examination answer booklet.

Attempt All Questions.

Notes, mobile phones, textbooks and dictionaries are NOT allowed in this exam.

Use blue or black ink—not pencil or red ink.
Do not write anything or turn this page until you are told to do so.

Marking Scheme
Questions Marks
Question 1 /8
Question 2 /16
Question 3 /10
Question 4 /10
Question 5 /20
Question 6 /10
Question 7 /26

Total /100
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Question 1: [2 + 6 = 8 marks]

a) Whatis a unit test in software development?

b) The max method returns maximum number from a list of numbers.
Create a test class called TestClass. java and write one test case (junit test) for the
method.

public int max(int[] list) {

if(list.length==0% {
return &@;

I

int max=list[8];

for{int n:list) {
if{nymax) {

TR A=

¥

i

return max ¥

bod

Question 2: [10 + 6 = 16 marks]

For this question refer to the following code. The class C. java has a generic max method that
returns maximum element from a 2-dimensional array. Note that the compareTo () method of
the form p. compareTo (g) returns-1if o<qganditreturns 1if p>q.

import jave.util.Arcayiist;]]

public class Cf

public static <E extends Comparable<Er» E max{E[][] list} {
E max=list[e][a];
for{int i=8;i<lizt.lengthyi+s) {
for(int j=@;i<list[i].length;j++) {
E e=list[i][{]:
if(max.compareTole)<8) {
mER=E §
Y
b
1
1
]

return max;

S

9
¥

Below is the test class for the class C. java.

import static org.junit.Assert.®;

public classs UnitTest {

@Test

public void testMaxNumbers() {
Integer[i[] »= {{1,3,10,08},{9,8,2,7}};
Integer ex=new Integer{l@);
assertEquals{ex,C.max{x)); 7/ 1
assertEguoals{C.max{x),ex); /72
assertFolse(Comar{)>8); Aé3
gssertfrus(B==C.max{x)); A
assertiotEgual s (Comax{x) , new Integer(5)); /8

o
o
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a) For each assert statement given in the test class, state whether it will pass or fail. Also
state whether each assert statement is valid or not. If not valid then correct it.

b) The assertions given in the test method testMaxNumbers is for testing array of
numbers. Since the method is generic, you can also pass in 2-dimensional array of any
reference types. Now, write a test method called testMaxString. Define 2-
dimensional String array in the method and initialize it will some values and write one
test case using assert statements.

Question 3: [4 + 6 = 10 marks]

a) Hereis a linked list containing integers in sorted fashion.

Start
T~
X Y P T —— e
Al - A - p — P P __~.%\?
10" 5 30 40
< 4 - UL

Explain the steps involved is inserting a new node with value 20 using block diagram.

b) For this question, refer to program in Appendix A. Implement the addToLast ()
method in line 52.

Question 4: [3 + 2 + 5 = 10 marks]

a) What are the three parts to GUI programming?
b) What is a container object in GUI programming?
c) Create a frame in Java with following properties:

Size: 200 pixels by 200 pixels.
Title: “New Form”.
Visibility: The frame should be visible on the screen.

Question 5: [3+2+(4+5)+3+3=20 marks]

a) State the characteristics of a recursive method.
b) Explain the difference between a recursion and an iteration.
¢) The Fibonacci Series begins with 0 and 1, and each subsequent number is the
sum of the preceding two numbers as given below.
Series: 0 1 1 2 3 5 8 13 21 34 55 89 ..
Indexes:0 1 2 3 4 5 6 7 8 9 10 11

(i) Write a recursive definition for computing the Fibonacci Series.
(ii) Write a recursive method for the recursive definition in (i) and identify the base
case.
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d) Show the output of the following program.
public class Test {
cpublic static wvoid main(String[] args)
computeN{18) ;

ety

hs
F

- public static woid computeN{int n}
if (n » &) {

P

computeN(n - 1};
System.out.printin + " ");
1

!

[

e) What is wrong with the following program?
public class Test {
public static wvoid wain(5tring[] args) {
computeD(1234567);
}

public static woid computel{double n) {
if (nl=8) {
System.out.println{n};
computel{n / 18);
1

Question 6: [2+ 2 + 2 + 2 + 2= 10 marks]

a) What is the key benefit of using generics in Java?

b) Whatis erasure? Why Java generics are implemented using erasure?
c) You can use a generic class without specifying a concrete type like this:
ArrayList list=new ArrayList();
What is the equivalent declaration of the code using generic type?

d) Whatis wrong in the following code?
ArraylList dates = new ArrayList():
dates.add(new Date());

Date date = dates.get(0);

e) Whatis a bounded type?
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Question7:[2+2+2+4+5+3 + 8 = 26 marks]

For this question, refer to program in Appendix B. You are expected to write generic methods

to add shapes to a shape basket from which information about each shape instances stored and

can be retrieved. The shape basket would hold different types of shapes such as Circles,

Rectangles, Triangles, and Quadrilaterals etc. The shapes can be regular shapes or irregular

shapes as given in Appendix B.

Hint: Use generic ArrayList class to store the shape objects and use the wildcard sub-typing

where necessary.

a)

e)

Explain if this code fragment is valid or not.

Shapes<RegularShape> rShape=new Shapes<RegularShape>();
rShape.shape=new Triangle(l,2,3,”Triangle 17);

In the ShapeBasket . java class, implement the method signature below.
public void addShapesToBasket (<argument>)

This method will be used to insert shapes into the basket from the ShapeTest. java
class as given in lines 10 and 34. The method should allow any shapes to be passed as an
argument through the generic type Shapes<T> class.

In the ShapeBasket . java class, implement the method signature below.

public void addRegularShapesToBasket (<argument>)
This method will be used to insert shapes into the basket from the ShapeTest.java
class as given in lines 17, 22 and 29. The method should allow only regular shapes to be
passed as an argument through the generic type Shapes<T> class.
When you pass an instance of generic type Shapes<Triangle> asanargumentin
the method in (c), it will give and error. However, if you pass the argument to method in
(b), there will be no error. Explain why the error happens.
Implement the following method in ShapeBasket . java class.

public void getStatistics().
This method will print name, area and the color of each shape stored in the basket,
when invoked from the ShapeTest . java class as given in line 36. The output would
be given like this:

SHEPES: o wam 55w = e o o ® w0 e Y
Circle 2 314 . eoBRee PINK
Circle 1 78.588668 RED
Rectangle 1 L@, pRasee White
Rectangle 2 258, baBeRE BLUE
I‘l’riangle 1 5. BEBEER

......................................... END OF EXAMINATION.....ccciiiiiiiiieiniinniniiinen e snnennss
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Appendix A: Linkedlist
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package cs220 linklist;
public class LinkedlList
private Node head;
public LinkedlList() {
head=null;

oy

!
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S
0
o

iz the inner class for Nod
private class Node {
private String item;
private int count;
private Node next;//A node
//Constructors
public Node(} {
next=null;
item=null;
count=@;

sl

\

3

public Node(String newltem,int newC
setData(newltem,newCount);
next=1linkValue;

¥

fiMutatar metl
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public void setData(String newltem,int newCount) {
item=newltem;
count=newCount;

}

public void setlink(Node newlink) ﬂ
next=newbink;

L e

[/Accessor methods

public String getItem() {
return item;

1

}

public int getCount() {
return count;

¥

public Node getLink() {
return next;
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ourtt,Node linkvalue) {
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public void addToStart{String itemName,int itemCount) {
head=new Node(itemName,itemCount,head);

ic void addTolast(String itemlame,int itemCount) {

ent your logic here

public boolean deleteHeadNode() {
if(headl=null) {
head=head.getlLink();
return true;

1

J
return false;
¥

public boolean contains{String item) {
return find{item)!=null;

[

private Node find(String item) {

Node position=head;

String itemAtPosition;

while(position!=null) {
itematPosition=position.getItem();
if(itemAtPosition.equals{item})

return position;

position=position.getlink()};

}

return null;

Usage of the addTolLast() method in main class.

¢ public class LinkedlistDemo {

3 public static vold wain{string[] args) {
4 Linkediist listl=new Linkediist();
5 lisztl.addToLast{"Lenz",1);

5 listl.sddTeStart{"Mary™, 2);

7 listl.addToStart("Peter™, 3);

8 listl.addToStart("Tom", 43;

g listl,addTeStart("Tin", 5);
1@ listl.addToStart("Juie”, &);

listl.addTelast( "Terita”,7);

%

L f
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Appendix B: Generic Shapes

Shapes.java

public class Shap 5¢Ts |
public T shaps;

ShapeBasket.java

»

import j

gva.util.frrayl

@
F
[

public class ShapeBasket {

T
4

RegularShape.java

public class RegularShape {
private String color="White";
private boolean isFilled;
public void setColor(String c
this.color=color;

?Qf‘) i

}

public void setFilled(boolean isFilled)
this.isFilled=1isF

T

J

public boolean isFilled()
return isFilled;

b

1

public String getfolor() {
return colors

b

gt

Circle.java

public class Circle extends RegularShape{
private String shapeName="Uircle™;
private double radius=1;
private double PI=3. 14

public Czrclpgdmuble ~adius,String shapeiame) {
this.radius=radi,
this.shapeName=shapelame;

,‘

publlc String getShapeName() {
return shapeiame;

1

puhllc double getRadluci) {
seturn radius;

3

public double getéreal) {
raturn PI*radiusradiusg

t

public double getPerimeter() {
eeturn 2¥PIYradius;

T

J

¥

Rectangle.java

public class Rectangle extends RegularShape{
privaete String shapefawe="Rectangle”;
private double height=1;
private double width=1;

: g

N
t=

public Rectan
this.heigl
thlﬁsn‘éf
fhli«iﬁﬁPEu

g+
h

1

3

public String getShapelame() {
return shapellame;

)

public double getérea() {
return width*height;

}

public double getPerimeter() {
return 2¥(heightiwidth};

¥

Triangle

public class Trisngle {
private String shapeiame:
private double side
private double sid
private double side
public Trianglef{doub
this.si
this,
this.
this.shapsl

ks
public String getShapeName() {
return s&apa&ave*

1

E=a
double ai,

54 = {sidel +
ath.sgri(ss
return area;

i
public double getAres
s2, 58

Fres =

}

pdbll( double getPe
retury s;ﬂel+5 G

3
¥
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public class ShapeTest {

public static void @ain{St?iﬂg[} argsy 1
ShapeBasket sBasket=new ShapeBasket();
Shapes<Circles £i¢z12§ha;_;—aen Shapes<»();
Circle cl=new Circle(5,"Circle 1%); te Circle 1
'ef{siarq 'RED"};
cé tFilled{ irgajx
cir E 5hapel.shape=cl;
sBasket.addShapesToBasket(circleShapel);
Shapes<Circles circleShapei=new Shapes<:();
Circle c2=new Circle(18,"Circle 2");//Circle 2

c2.setColor{"PINK");

cZ.setFilled(true);

circleshapel.shape=ci;

zBasket.addRegularShapesToBasket (circleShapel);
Shapes<Rectangler rectangeShapel=new 3hapasiﬁfctanﬁle>g}
Rectangle rectanglel=new Rectangle(5,1€,"Rectangle 1");//
rectangeShapel.shape=rectanglel;
zBasket.addRegularshapesToBasket{rectangeshapel);
shapes<Rectangle> rectangeShapel=new Sha p s<Rectanglex(};
Rﬁttangle rectanglel=new Rectangle(5,58, “Rectangle 2%);/

tangle2.setColor ("BLUE");
rectangle?.setFilled(true);

rectangeShapel. shape=rectanglel;
sBasket.addRegularshapesToBasket(rectangeSha

Shapes<Triangle> tri&rgTthﬁg
Triangle trianglel=n
triangleshapel.shape= tf‘afﬂl
sBasket. addbhapeaTaBasketg*” ;
system.out.printf(’ Shape:.h,;,,!“;xﬁ,an,,le,i.,‘z,sukﬁ
zBasket.getStatistics();
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