CompsSci 101 FC

THE UNIVERSITY OF AUCKLAND

FIRST SEMESTER, 2001
City Campus

COMPUTER SCIENCE

Principles of Programming
(Time allowed: TWO hours)

Surname;

Forenames:

Student 1D number:

INSTRUCTIONS:

Attempt ALL questions - write your answers in the space provided

Marks for each question are shown, and total 100.

There is extra space on the last page of the booklet if you need it
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Question 1 (10 marks)

a) Declarealoca variable of typedoubl e caledr at e and assign it the value 3.

(2 marks)
b) What isthe scope of an instance variable?
(2 marks)
¢) What doesthe word “voi d” mean in the following method header?
private void printResults(int a, int b) {
(2 marks)
d) Write aJava statement (or statements) to print out the length of the St r i ng stored at
element O of aVect or calledv.
(2 marks)
€) Rewritethefollowing “whi | e” loopasa“f or” loop:
int i = 4
while (i < | ast HouseNo) {
Systemout. println(“House No.” + 1i);
=10 + 2
}
(2 marks)

CONTINUED
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Question 2 (10 marks)

Y ou need to complete the pai nt () method of the following applet:
i mport java.aw. *;
i mport java. applet.*;
public class @ extends Applet {

public void paint(Gaphics g) {
final int SIZE = 50;

} (210 marks)
}

All of the parameters to the drawing methods you call in pai nt () must be based on the constant

S| ZE. When the value of SI ZE is 50 the appl et should produce the drawing on the left below, where
the width of the square that is drawn is exactly half the width of the applet window. The applet
window is exactly 200 pixels wide and 200 pixels high:

O=—=w=——V=»0H| [=—=w=—-=0H

| dpplet Loaded | e | dpplet Loaded | A

The sguare that is drawn must always be centred at exactly the middle of the applet window, and must
have aline drawn from its bottom left to its top right corner.

The constant SI ZE can be used to scale the drawing. For example, if the value of SI ZE is changed to
25, the drawing on the right above should be produced. In this drawing, the width of the square is
exactly a quarter the width of the applet window.

CONTINUED
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Question 3 (10 marks)

We wish to provide a commentary to a user based on how well they are progressing in a game of
finding a hidden spot. To do this we track the user’ s progress for their last guess as well asfor their
current guess. We define three levels of progress. SAVE, CLOSER; and FURTHER (represented by
integer constants).

Then, based on their progress we will give them a comment.

The method pr ogr essMessage( ) , detailed below, determines what message will be returned to the
user. The parameters| ast Guess andt hi sQuess will only hold values represented by the integer
constants SAVE, CLCSER, and FURTHER.

final int SAMVE = 1;
final int CLOSER = 2;
final int FURTHER = 3;

final String START1 = "No inprovenent to ";
final String START2 = "Fromgood to ";
final String START3 = "Bad luck to ";

final String END1 = "no gain.";

final String END2 = "incredible.";

final String END3 = "stink.";

public String progressMessage (int |ast@iess, int thisQiess) {

if (lastCQuess ==
if (thisCQuess ==
return START1 + ENDI;
else if (thisCGuess != FURTHER)
return START1 + ENDZ;
el se
return START1 + ENDS;

else if (lastCQuess == CLCSER)
i f (thisCQuess < CLOSER)
return START2 + ENDI;
else if (this@iess <= CLCSER)
return START2 + ENDZ;
el se
return START2 + ENDS;

el se
if (thisQuess >= FURTHER)
return START3 + ENDS;
else if (thisCQuess != SAWVE)
return START3 + ENDZ;
el se
return START3 + ENDI;

After you have looked at this method, answer the questions on the next page...

CONTINUED
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What will be printed by the following statements which use this method:

a) Systemout. println(progressMessage(SAMVE, SAME));

(2 marks)
b) System out. printl n(progressMessage( SAVE, CLCSER)) ;

(2 marks)
c) Systemout. println(progressMessage( FURTHER, FURTHER)) ;

(2 marks)
d) Systemout. println(progressMessage( FURTHER, SAME));

(2 marks)
€) Systemout. println(progressMessage(CLOSER, SAME));

(2 marks)

CONTINUED
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Question 4 (5 marks)
What is the output of this applet? The program compiles and runs without error.

I nport java.aw.*;
i mport java. applet.*;

public class 4 extends Applet{
int i = 100;
public void init()
System out. printl n(whi chOne());

private bool ean flip(bool ean in){
Systemout. println(in);
return lin;

}

private bool ean testlt(int value){

bool ean out;
switch (value) {
case 1. case 2: case 3: case 4.
case 5:

out = true;

Systemout. println(out);
defaul t:

out = false;

Systemout. println(out);

return out;
}
}
private int whichOne(){
int i = 10;
if (flip('testlt(5))){
Systemout.println(i);
P--;
return i %;
el se {
Systemout.println(i);
| ++;
return i*i;
}
}

“ |Command Prompt ' - |0l x|

4| | i [

(5 marks)
CONTINUED
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Question 5 (10 marks)

Completethe method | ef t Most XVal ue() whichispassed an array of Poi nt objectsasa
parameter, and returns the smallest x coordinate value, in other words, the left most position of any
Poi nt inthearray. You can assume that every element of the array refersto avalid Poi nt object,
and that the size of the array is at least one.

private int |eftMstXValue(Point[] pts) {

} (10 marks)
For example, the output of the following applet:

i mport java.aw. *;
i mport java. applet.*;
public class b extends Applet {

public void init() {

Point[] ps = new Point[5];
ps[ 0] = new Point (100, 5);
ps[ 1] = new Point (20, 100);
ps[2] = new Poi nt (140, 200);
ps[ 3] = new Point (70, 100);
ps[ 4] = new Point (25, 0);
int leftX = 1eftMstXVal ue(ps);
Systemout.printIn("Smallest x value: " + leftX);
}
private int |eftMstXValue(Point[] pts) {
}
}
would be:

Smal | est x val ue: 20
CONTINUED
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Y ou need to compl ete the code for the following applet, which uses a Vector to store a collection of
Rectangle objects. When the applet first starts, a Button appears with the label "Add", as shown in the
screen shot on the left below. As soon as the user presses the Button, arectangle appears at arandom
location on the applet, as shown in the screen shot on the right below:

O

h ="—7rr

B8 (O

Q6

———HH

#Add

| dpplet Loaded

|

| dpplet Loaded

Z

Every timethe"Add" button is pressed, another rectangleis created and drawn to the applet. The
screen shot below shows the applet after the "Add" button has been pressed a further 9 times:

O

Qb ="—

EIR=

fAdd

| Applet Loaded

Z

Complete the source code on the following page for the applet as described above. A method,
r andonRect () , has been written for you that you can use to create Rect angl e objectswith

random locations and sizes. The applet window is 200 pixels wide and 200 pixels high.

CONTINUED
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i mport java.awt.*;

i nport java.applet.*;

i nport java.aw.event.*;
import java.util.*;

public class B extends Applet inplements ActionListener {

Vect or rects;
Butt on bAdd;

private Rectangle randonRect () {
final int APPLET_SIZE = 200;
int randX, randY, randWdth, randHeight;
randX = (int)(Math.randon() * (APPLET_SIZE - 5));
randY = (int)(Math.randon() * (APPLET_SIZE - 5));
randWdth = (int)(Math.randonm()*(APPLET_SI ZE-randX-5)) + 5;
randHei ght = (int) (Math. randon()*( APPLET_SI ZE-r andY-5)) +5;
return new Rectangl e(randX, randY, randWdth, randHei ght);

}
public void init() {

public void actionPerforned(ActionEvent e) {

public void paint(Gaphics g) {

} (10 marks)

CONTINUED
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Question 7 (5 marks)

What is the output of these Java code segments? They compile and run without error.

a) int value = 0O;
for (int i =1; 1 <= 8; 1++)
for (int j =0; J <=10; J += 2)
val ue++;
System out. println(val ue);

“% |Command Prompt : - 0] x]

4| | el
(2 marks)
b) doubl e val ue = 0. 0;
for (int j =0; j < 10; j+4)
for (int i =j; i < 10; i++4)
val ue += 1.0;
System out. println(val ue);
“* [Command Prompt : - |0O] =]
J | v 4
(3 marks)

CONTINUED
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Question 8 (5 marks)
What is the output of this applet?

i mport java.applet.*;
i mport java.util.*;

public class B extends Applet {
Vector v;

public void init() {
String a, b, c;

v = new Vector();

a = new String("hello");

b ="";

c =

V. addEI enent (a) ;

v. addEl emrent (new String("X"));

v. addEl enent (b) ;

v. addEl emrent (new String("Y"));

v. addEl enent (c) ;

a = (String)v.elenmentAt(1);

b = (String)v.elenentAt(3);

Systemout.println(b.length());
. renoveEl enent (a) ;

Systemout.println(b);

b = (String)v.el enentAt(3);

Systemout.println(b.length());

Systemout.println(a);

Systemout. println(c);

“ | Command Prompt ] - O] x|

(5 marks)

CONTINUED
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Question 9 (10 marks)

The following applet usesaThi ng class. It creates two Thi ng objects and draws them. Whenever
the user clicksthe button labelled "Swap", the bottom shape moves to the position of the top shape,
and vice versa, as shown in the screen shots below. The screen shot on the left shows what the appl et
looks like when it initialy starts, and the screen shot on the right shows what happens when "Swap" is
clicked. Y ou need to complete the code for the Thi ng class.

BT 0| (BT -oix

Applet Lpplet

Applet started. Applet stared.

The source code for the applet classis given below:

i mport java.aw.*;
i nport java.applet.*;
i mport java.aw.event.*;

public class @ extends Applet inplenments ActionListener {

private Button bSwap;
private Thi ng shapel, shapez;

public void init() {
bSwap = new Button("Swap");
add( bSwap) ;
shapel = new Thi ng(30, 80, 50, Thi ng. SQUARE);
shape2 = new Thi ng(30, 150, 50, Thing.C RCLE);
bSwap. addAct i onLi stener (this);

}

public void paint(Gaphics g) {
shapel. draw( Q) ;
shape2. draw( g) ;

public void actionPerforned(Acti onEvent e) {
if (e.getSource() == bSwap)
shapel. swapPosi ti on(shape?2);
repaint();

CONTINUED
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Completethe Thi ng classbelow. Y ou are required to write the parameters for the constructor and
methods, write the return type of the methods, and compl ete the constructor and methods.

i nport java.aw. *;
public class Thing {

public static final int SQUARE
public static final int C RCLE

0;
1;

osition of the centre of the shape

private int posX; Il xp
/1 y position of the centre of the shape

private int posY;
private int size;
private int shape;

publ i ¢ Thi ng( ) {

}

public swapPosi ti on( ) {

}

public drawm Graphics g) {

} (10 marks)

CONTINUED
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Question 10 (10 marks)

In an online supermarket shopping system the user is able to typein their requirements as alist of
either: quantity and item pairs; or weight and item pairs. A typical list might look like the one below:

1 Loaf of white bread
3 Tins of tomatoes
5kg Rua pot at oes

500g Mushr oons

Y ou need to completethespl i t Shoppi ngLi ne() method below to split asinglelineinto its
quantity (or weight) and the item description. Note that the first space character on aline isthe divider
between a quantity (or weight) and the item description. There will only ever be one space dividing
these two portions of the string. Y ou should ensure that both sub-strings are converted to upper case
when they are split up.

Thetwo instance variables (quant i t yOr Wi ght andi t enDescr i pt i on) should contain the
extracted sub-strings when the method completes. Between 3 and 5 lines of code are sufficient to
answer this question.

public class Shoppi ngltem {

private String quantityO Wi ght;
private String itenDescription;

publ i ¢ Shoppinglten(String shoppi ngLine) {
spl i t Shoppi ngLi ne( shoppi ngLi ne) ;

public void splitShoppingLi ne(String shoppi ngLi ne) {
i nt spacePosi ti on;

} (10 marks)

public void printlten() {
tl a

)
Systemout.println(quantityO Wight +" - " +itenDescription);

}

An example of the use of this classis shown in the code below.

Shoppi ngltemitenl = new Shoppinglten("1 Loaf of white bread");
Shoppi ngltemiten?2 = new Shoppi nglten("5kg Rua potatoes");
itenl. printlten();

itenR.printlten();

In the exampl e above the following output would be produced:

1 - LOAF OF WH TE BREAD
5KG - RUA POTATCES
CONTINUED
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Question 11 (10 marks)

The applet below provides a mouse driven interface for the battleships game. In this game the user
selects a point on the screen which will either be a hidden ship, or the sea. The locations of the ships
arearranged inan 8x8 grid. Thereisan array caled | ayout which stores the position of the hidden
ships, and a second array called shot s which records whether ashot was fired into a particular grid
position.

When the gamefirst starts, the applet is blank asin ol ]
the screen shot to the right. [=5Applet Vie... =]
Applet

Whenever the mouse is pressed, the corresponding
grid location isdrawn in either red or blue,
depending on whether that grid location
corresponds to a ship or the sea.

An example of the gamein play isshown in the
following series of screenshots, where the darker
rectangles (red) represent a hit ship and the lighter

rectangles (blue) are missed shotsinto the sea: Applet started.

=3 Applet Vie. _ O]
Applet
3
Applet stared. Applet started. Applet stared.

Y ou must completethe pai nt () method for this applet. Y ou will need to cycle through al of the
edementsintheshot s array. For each element that ist r ue, which indicates a shot has been fired,
you need to draw arectangle in the corresponding grid location. The colour of the rectangle should be
red if the corresponding element of thel ayout array represents a ship, or blueif the corresponding
element of thel ayout array represents the sea.

The GRI D_SI ZE constant determines how wide and high the grid rectangle should be drawn. Take
carewith X (for columns) and Y (for rows) positionsin respect to the shot s array.

CONTINUED
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i nport java.applet.*;
i nport java.aw.event.*;

public class Battl eship extends Appl et
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I mpl enent s MouselLi st ener {

static final int GRID SIZE = 15; // Size that grids are drawn
static final int X DIMENSION = 8; // X dinmension for the arrays
static final int Y DOMENSION = 8; // Y dinmension for the arrays
static final int SEA = 0; // Value for a sea position
static final int SHP =1; // Value for a ship position
/1 Array containing positions of ships and sea
static final int[][] layout = {

{ SEA, SEA, SEA, SEA, SEA, SEA, SEA, SEA}

{SEA, SEA, SEA, SEA, SEA, SEA, SH P, SH P}

{SH P, SEA, SEA, SEA, SEA, SEA, SEA  SEA}

{SH P, SEA, SEA, SEA, SEA, SEA, SEA  SEA}

{SH P, SEA, SEA, SEA, SEA, SH P, SEA  SEA}

{SEA, SEA, SEA, SEA, SHIP, SEA, SEA,  SEA},

{SEA, SEA, SEA, SH P, SEA, SEA, SEA,  SEA},

{SEA, SEA, SH P, SEA, SEA, SEA, SEA  SEA}
1
/'l Array to record if a shot has been nmade in a grid position
private bool ean[][] shots=new bool ean[ Y_Di MENSI O\] [ X_DI MENSI QN ;

/1 Initialise the shots array to false (no shots)
public void init() {
for (int i =0; i < shots.length; i++)
for (int | =0; j <shots[i].length; j++)
shots[i][]j] = fal se;
addNbuseListener(thls),
}
/~k~k

Gets the nouse position
If it
t he correspondi ng el enent
repai nt the screen

is inside the playing area then record a shot by setting

in the shots array to true, and

@arame used to find | ocation of nouse press

*/

public voi d nousePressed( MouseEvent e) {

I nt nmouseX = e.get X();
i nt nouseyY = e.getY()
i f ( (mouseX < X Dl
(mouseY < Y_ DI
shot s[ mouseY/ GRID_
repaint();

MENSI ON * GRI D Sl
MENSI ON * GRI D

NN

S| ZE) &&
) S| ZE) )
S| ZE] [ nouseX/ GRI

D SIZE] = true;

CONTINUED
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/**

*/

Exam ne every elenent in the shots array:

For each elenment that is true, exam ne the correspondi ng el enent
in the layout array. Draw a rectangle inred if this represents
a ship, and draw a rectangle in blue if this represents the sea.
For each elenment that is false, don't draw anyt hing.

@aram g the G aphics object

public void paint(Gaphics g) {

} (10 marks)
public void noused i cked( MouseEvent e) {}

public voi d nouseEnt ered( MouseEvent e) {}

public voi d nouseExited(MuseEvent e) {}

public voi d nouseRel eased( MouseEvent e) {}

CONTINUED
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Question 12 (5 marks)

Name a principle held by the Internet community in general, and briefly explain how the principle
appliesto apractica case, for example in e-commerce activities, network architecture, educational
activities, or other areas of Internet activity.

(5 marks)

CONTINUED
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OVERFLOW PAGE
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APPENDIX:
Useful methods

Vector
publ i
publ i
publ i
publ i

OO0

String
publ i
publ i
publ i
publ i
publ i
publ i

O0O0O0O0O0O00OO0

Graphics
publ i
publ i
publ i
publ i
publ i
publ i

O0O0O0O0O0O00OO0

Applet
publ i
publ i
publ i

OO0

Button
public
public

Color
Col or.
Col or.
Col or.
Col or.
Col or.
Col or.

Point
public
public

Rectangle
public
public
public
public

Math
public

- Page 20 -

and variables;

voi d addEl enent (Cbj ect obj)

bool ean renoveEl enent (Cbj ect obj)
oj ect el enent At (i nt i ndex)

int size()

int index(int c)

int indexOI(String string)

char char At (i nt index)

String substring(int beginlndex,
int length()

bool ean equal s(String conparison)

I nt endl ndex)

void fillRect(int x, int y, int wdth, int height)
void drawRect (int x, int y, int wdth, int height)
void fillOval (int x, int y, int wdth, int height)
void drawOval (int x, int y, int wdth, int height)
void drawLine(int x1, int yl, int x2, int y2)

voi d set Col or (Col or c

void init()

voi d pai nt (G aphics g)

voi d add( Conponent conponent)

void setBounds(int x, int y, int width, int height)
voi d addActi onLi st ener (ActionLi stener |istener)

bl ack
white
yel | ow

red

bl ue

green

int x

int y

int x

int y

int width

i nt hei ght

static doubl e random()
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