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INSTRUCTIONS: Angwer al) 9 questions for fll marks (225). Al questious vatry -
cqua) marks (25). There is no need o write whel classes woeept where this 15 caplicitly
sluled. There is no need to write impert stalerneuls, Use menningful identifier names.
Pay attention to the layout of your code and make sure your coding style adheres to the
Jave coding conventions. There 3 no ueed 1o add colrents,
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Question 1: Basics. ‘ (25/225 marks)
b . X . .
Question 1l.a. ) (10 marks) 4 _
Reovide a main( ) method that uses the enhanced for Joop o print its argniments (o _;;L\

] ] - . —~
standard output. For . ek .
uestion 1.b. (7 5 ‘_?’ﬁ’a.(:.:l‘f;f;_.j. — @

Phovide a method that creates a Scanzer to Iead from standard input. The method
sheuld wse the Scanner to read all ints ou tandard fput and print thelr suin to standard

output. N
Doy Aty EAE, L
oo hesfead
Question 2: Classes. (25/925 marks) .
\%lilestlnn a8 piuef AL e (10 marks)
\at is a class and how docs it relate to an ohject? A |
Question 2.b. : (15 marks) =

Implemnent a class called NumberStream. The purpose of the class is to print ints o —
standard output. The class has an imatance method void printNextInt( ) whicly printy =t
the next mmber. The first rurmber which is printed by printNext Int{ ) should be 0.
Subsequent calls to printNext Int () showld print the swm of (1) the most recenty printed
number and (2) the current value of increment, which is a class nttribute The value of
jncrement is initially 1. Your class sheuld provide a setter method for increment. The
settor method should be called setIncrement( ) and should be implemented as a class
method. 1t is your task to provide the right type signature for setIncrement.

Make gure your class is implemented using good object oriented and software engineer-
ing standards.

Question 3: Inheritance. (25,225 marks)
‘ﬁlestion 3.a. (10 rarks) ;
(plain the noticn of inheritance, and state three advautages of inheritance. R
Question 3.b. (10 marks) 2 =&

ovide a concrete example of how you may implernent ipheritance i Java. Explain your™
example in terms of the notions of helug more specific’ and ‘being wore gencral’, atd
relace these notions to the notions of Gsea, textension’, subclass’, and ‘superclass’

- Liptl Al
.+ Question 3.c. e e (5 marks)
( ) Provide an exanple of Averioading and an example of overriding. Expluin the difference
“/ hetween overloading and overriding.
A
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y Question 4: Class Design. (2350903 ksl .
N
Yote Wildife Fark hos several Animals, Euch Animal hos oafrg, ro0nmtige and nona
ebavionr, AnAnimal sats einher s of Divet. Chprently Fota lus o (Bippo, o Liv '
L‘E’igg;jgi_malj__ and aWelf (Canine bnimzl). Howeurr, lhey o «,-;:1,.\;.%17{10514?7“
Tiger. w Cot, sl T nirTe Fetine ofd Canine Animals.
The Hippo eats grass and roams slone. The Feline Animalsl alone aoed ent 1meat,
LA EY: : 1 7 e e
The Canines roan in packs and alyo eat weat. ~
N

Fita's Animals using abstract classes in the higher levels

AModel the beliaviour o7
and concrete classes at the final level of the class hierarchy. 'The noise
should be impiemented by printing the vare of the Animal that makes the noise. Write
each class and abstract class on a separaie sheet in your answerbook.

Kecp in mibud thnt vour class design should support the adclition of new Animals witl

Hallavions

as lictle coding ellort as possible,

oes e ntue e el e T e i, e

nestion 5: Event Handlers. (257225 marks)

Provide a class ExamButton. The ¢lass showld have a main( ) mothod. which displays a
window with a butten on in. The Initial size ot the window shouid he 200 » 300 pixels. _
Initially the button should display the fext ‘elick me'. However, when the user clicks on C
the hutton the text should change to ‘Numbex of clicks = n', where 7 is the number of
times the hutton has been clicked.

Table 1 on Page 7 lsts some methods and constants which you Ay nse 10 answer this
question. Notice that the table is not exhaustive and lists some red herrings.

Py EaL e e u Ayt NG firtey e

" Question 6: Recursion. (057225 murhs)

Question 6.a. o (10 marks)
Cxplain the potlon of reruraionl arpant® o TE ‘ L

QUE’EUOH G.h. £ ‘.,;_;q’;
Tinplement o recursive metlisd that mulimhies Lwo Lot-legative iots. The met foed Tm i
1 \ :

allowed 1o use mnitiplleation, Hind: use vepeated addition, Noter Nowarhs are awel dded]
i you provide an Jtorative solution,

Footelive
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public clasz FartiallterzbleClass J# FILL IN #1 %/ {

private Stringll things;

public PartiallterableClass( gtring{]) things ) {
this.things = things;

}

/%« FILL IN #2 #*/

Figure 1 Coutrived partial class.
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Question 7: Jterators and Generics.

Question 7.a. : (10 rnawks )
Fignre 1 doplets a coutrived partinl class whicl fnplenents e Tterable luterface. The
only purpose of nstancos of Thiz conlrived luss Is (o provide o meladgsn 1o terale over
e members ol the attrilnite thinge.

This elnes can he completad by providing code for the */x FILL TN #1 %/ and the '/=*

FILL IN #2 #/'in Pignre 1. To answer 1l aqueslion you are asled to conplete this class,
Make sure vou clearly indicate which code complatos /» FILL IN #1 %/ an d which code
compleles */# FILL IN #2 */°

Question 7.h. (15 arks!
Provide a generic class Pair for representing pairs of things. The class should provide
comstructor, & method for gerting the Hrst member of the peir, a mothod for gerting the
second metber of the pair. a method for serting the [irst rrermber of the peir, and s method
for serting the second member of the palr The olass should be parameterized over two
types: one for the Aret mmeniher and one for the second wiernber of the par,

Question 8: Exceptions. 05 /288 mails)

Joe 1ses his own JosConnection class fur maliiyg conuectints between his coltipiiber and
other computers. The class provides the following constructor and ngtance moeth orle,

JoeConnection{ String address }: Male a connection with the URL address.
void writeln{ String text ): Wrlle text o tlie JozConnection.

String readin{ ): Read a line of text from the JoeConmection.

void close( ): Close (he JoeConnaction,

Joe's capmections vegnlarly fadl aned this canses crrors,

Using proper exception handling, demonstrase how to use Joc's JeeConnection
clasg to (1) mabke a JoeConnecticon with the VRL http://students.chat box. (2} wlite
1Halle warld" to the JoeCennectiou. (5] read i u string from the JozConnection. Al
(47 close the cotnection. The exception bondling should provide as tany details as possible
abont Lo canse of failure, aond prime be stack trace wlieh lod to the faliare
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Question 9:

Ennmerated Types. {

Cuestion 9.a. ‘ AT et L
wovide g oritical conpariecn of Lot ennms and Java enume. Srate mlvantages and disade e
Santages. —
Question 9.b. ' (15 marhs/
Tlsine Java enums, jmplement a class for payroll computation. The constante i the olass
correspond o the normal <ays oF the week: Mondsy, Tuesday, .., Pridey, weekend deys:
Saturday and Sunday, aud & Sanl Heliday, which is o special day of the wock,

The class should provide an fnstance jethod double pay( double time, double
payrate } which retwens the tolal pay of an swployes who hag worked on the current
clav. The rules for computation are us follows:

The pay for Le given day given by

Day = Base pay + overtine DAy of that day .

e Here hase pay is glven by
Hage pay = Day raté x hours waorked .

¢ The overtime pay of that day is given by

cvertimie pay = pay vate x overtiiie hours /2.

e The avertime hours depend on the kind of day

Normal weekday: For a normal week day the ovelt ime hours are the hours worked
om that day in excess of 8 hours.
Weekend: For weekend days. the overtime hours are the hours worked on Lal day.

Bank holiday: For a bauk holiday, the overtiipe hours are 1.5 thnes e honrs
worked on that day.

Make sure vour class (s maintainahle: 1L shonld he possille Lo ard A aned remeve davs without
hreaking existing code. Hind aplermend. your class using Hhe atrategy o pedleir,

Foage hal 7
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Class/Interface Methods and Constants
JButton void addicticnlisveoer{ Acticnlistensr listamer )
JButton void addChangelistensr( Changelistener listener i
JBhutton void doClick{ }
JButten void dotlick( int pressTime !
IBatton void fireActiomPerformed( Actionhvent event ]
JButton vold firsItemdtataChanged{ IvemEvent Zvent )
JButten vaid fireStateChanged{ )
| Jhutton void setText( 3vriang text )
JFrame statie int IT.ON. CLOZE
JFrane Containey getContentPanel )
JFxame void setDeraultCluselperation( L2t cperacicn |
JErame yold setBizai iul x, iul y-)
JFrame void BatVisibla( boolsan visibility )
JFgame void wpdate( Craphics g )
Component void agd( Compenent comp )
Compamant veid addGentainerlisleser( Coptainerliztemer listones ?
Compencat veid addPropertyChangelistensr( FropertyChangelistener lletener 3
Compenont void ad.d?:qpqrtyc‘_r-_angp_;iatensrL’ Srying propurtyNawe, Fropeytylhangelletaner 1ligtuner )
setionlistener void actionPerformed( ActionEvent event )
Changellstenar vgid stateChanged( ChangeEvent svont )
Itemlistoney void itemBtateChemped( ItamEvent evant )

Table 1) Useful methods

and constants, Some of the JEutton methods are inhoy

AbstractButton, Some of these methods are not needed: they're red herings

Mited from
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