Written examin
Intr oductory Programming

IT-C, Junel6,2000
Englishversion

All materialsare permittedduring the exam,exceptcomputes.

The exam questionsmustbe answeed in writing within four hours. The answes will be gradedusingthe Danish
‘13-grade’scale

There are four mainquestionsall of which shouldbe answeed. Thefour mainquestiondaveequalweight.

Your answes mayuseclassesor methodfromthetextbook,thelecture notes,andthelecture slides.You do notneed

to copythemto your answes, but you mustgive a preciserefeience stating edition (of the textbook),section,page
numberetc.

Eksamensspgsmalendindesogsapa dansk(pa sepaateark). Theexamquestionsare availablealsoin Danish(se-
parately).

You are advisedo readall the questiondefore you startansweringany of them.



Question1

Question1.1
Show whatthis Java-programwill outputwhenexecuted:

class Opgavel 1 {

public  static void main(String(] args) {
int sum = O;
for (int i=6; i>=2; i=i-1) {

sum = sum + i
System.out.printin(sum);

}

System.out.printin("Gennemsnittet er. " + sum/ b);
}
}
Question1.2

Write acompleteJava programthatwill outputthesesix lineswhenexecuted:

Thefirstline containsabackslastattheleft endof theline. Thesecondine containsahyphenfollowedby abackslash.
Thethird line containstwo hyphengollowedby a backslashAnd soon.

Question1.3

Write a methodstatic void figur(int n) thatcanoutputafigurelike thatshavn abose. The parameten
specifiegthe numberof linesmakingup thefigure. For example,the call figur(6) mustoutputpreciselythefigure
shown above.

Question1.4
Write amethodstatic void parallel(int n) thatcanoutputfiguressuchasthisone:
\
-\
\-\
A\-\
\-\-\
A\
Theparameten specifiegthe numberof linesmakingup thefigure.For example thecall parallel(6) mustoutput

preciselythefigureshavn above. Hint: themethodparallel canbecreatedy modifying the methodfigur  from
questionl.3.



Question2

Thesubjectof this questionis housenumbersasusedin streetaddresseslhe housenumbersarestoredin aninteger
arraynr_tabel ,whichis sortedin ascendingrder:

class Opgave2 {

static int antal_lige(int]] ) { ... }

static int antal_ulige(int[] )y { .. }

static int  st_mim(int[] ) { ... }

public  static void main(String(] args) {
int[] nr_tabel = {12, 13, 14, 17, 19, 21, 24, 26, 27}
System.out.printin("Antal lige numre: " + antal_lige(nr_tabel));
System.out.printin("Antal ulige numre: " + antal_ulige(nr_tabel));
System.out.printin("Starste mellemrum: " + st_mim(nr_tabel));

}

}
In the question2.1 and 2.2 you mustcompletethe methodsantal_lige  , antal_ulige ,andst_mim . When

you runtheabove programusingthecommand

java Opgave2

thenit mustproducethefollowing output.

Antal lige numre: 4
Antal ulige numre: 5
Stgrste mellemrum: 3

Notethat'lige’ meanseven’,and‘ulige’ meansodd'.

Question2.1

Completethe methodantal_lige , sothatantal_lige(t) returnsthe numberof even housenumbersin the
arrayt . If thearrayt is empty thenthe methodcall mustreturn0O. Hint: You may usethe modulo-operatofalso
calledtheremainderoperator)sincex%2is O if x is even,and1 if x is odd.

Completethe methodantal_ulige , sothatantal_ulige(t) returnsthe numberof odd housenumbersn
thearrayt . If thearrayt is empty thenthe methodmustreturnO.

Question2.2

Completethemethodst_mim , sothatst._ mim(t)  returnsthelargestdifference(jump) betweerntwo adjacenhum-
bersin the arrayt . Example:In the array{1,4,5} , thedifferencesare3 and 1, respectiely. Thatis, the largest
differenceis 3. The methodmustreturnO for arrayswith 0 or 1 element.You may assumehatthe arrayis sortedin
ascendingrder

Question2.3
Two evennumbersn anarrayarecalledevenneighbousif they areadjacenbr separatednly by oddnumbers.
Write amethodstatic int  st_mim_lige(int[] t) thatreturnsthelargestdifferencebetweenwo even

neighboursn thearrayt .

Exampleln thearraynr_tabel showvnabove,weseethatl2andl14areevenneighboursthatl4and24areeven
neighboursandthat24 and26 areevenneighboursThusst_mim_lige(nr_tabel) mustreturn10, namely the
differencebetweenl4 and24. Hint: it is usefulto first build a new arraythat containsonly the evenhousenumbers
(still sorted).



Question3

Thesubjectof thisquestioris anapplet(with agraphicaluserinterface)for corversionbetweerDanishandAmerican
examgradesTheprogramtext of the appletis shovn below.

import  java.applet.Applet;
import  java.awt.*;
import  java.awt.event.*;

public class Opgave3 extends Applet {
TextArea ud = new TextArea(5,20);
TextField ind = new TextField(10);
Button us = new Button("US");
* a*

class USlytter implements  ActionListener {
public  void actionPerformed(ActionEvent
int karakterDK = Integer.parselnt(ind. getText())
String  karakterus = "?";
switch  (karakterDK) {
case 13: case 11: case 10: karakterUS="A"; break;
case 9: case 8: case 7: karakterUS="B"; break;
case 6: karakterUS="C"; break;
case 5: karakteruS="D"; break;
case 3. case 0: karakterUS="F"; break;

ud.append(karakterDK + " svarer til " + karakterUS + ".\n");

}
}

public  void init() {
Panel p = new Panel();
p.setLayout(new BorderLayout());
Panel pNorth = new Panel();
pNorth.add(ind);
us.addActionListener(new USlytter());
pNorth.add(us);
* b *
p.add(pNorth, "North");
* c *
p.add(ud, "Center");

}
}

Theprogramcommentg* a */ ,/* b * etc.havenoeffect;they seneonlytonameprogrampointsfor reference
in questions3.3and3.4.

Question3.1

This questionis concerneanly with theappearanc@ay-out) of theapplet.

Make a drawing that shavs how the appletlooks just after it hasbeenstarted.The draving mustshov which
componentgpanelstext fields,text areashuttons,. . .) have beenused.Thedraving mustshow the placementf the
componentselative to eachother, but the precisesizeof the componentss immaterial.

Question3.2

This questionis concernednly with the functionality of the applet.Assumethatone startsthe applet,types9 in the
text fieldind , presseshebuttonus, typesl2in thetextfield ind , andpresseshebuttonus . Thenwhatdoesthetext
areaud containafterwards?



Question3.3

In this questionyou mustadd a button labelledNulstil (meaning'reset’). The button mustbe at the bottom of the
applet,below thetext area Whenthebuttonis pressedthe contentf thetext areaud andthetext field ind mustbe
erased.

Specifypreciselywhatnew declaration@ndstatementmustbe addedandwhere.Hint: It is usefulto referto the
programpointslabelled* a */ ,/* b */ ,etc.intheprogramabove.

Question3.4

In this questionyou mustadd a button labelled DK. The button mustbe to the right of the us button. Whenthe
new buttonis pressedthenthe contentsof thetext fieldsind , which is supposedo be an Americangrade mustbe
corvertedto the correspondindpanishgrade.You mustusethis tablefor corversion:

American grade | Danishgrade
A 11

B 9

C 7

D 5

F 03

If anything elsethanA, B, C, D, or F is enteredthena suitablemessagenustbe shavn in the text area,e.g.“A+
correspondso ?”, if theuserhadentered’A+”, whichis notin thetableshavn above.

You mustspecifypreciselywhatnew declarationsandstatementsnustbe added andwhere.Hint: You cancom-
parethetext stringssl ands2 by usingsl.equals(s2)



Question4

The subjectof this questionis the modellingof cooperatie apartmentg'andelslejligheder’)asconcernghe number
of rooms,area(‘areal’, in squaraneters)andvalue(‘andelsveerdi’persquaraneter A one-roomapartmentonsists
of akitchen(‘k gkken’) andasingleroom(‘rum’), andis describedy theclassEtVeaerelse$'one-room’)shovn below:

class EtVeerelses {
Rum rum,;

Kakken kakken;

int andelsveerdi;

EtVeerelses(Rum rum, Kgkken kgkken, int andelsveerdi) {
this.rum = rum;
this.kakken = kakken;
this.andelsveerdi = andelsveerdi;

}

public int getAreal()
{ return rum.getAreal() + kokken.getAreal(); }

public int getAndelsveerdi() { ... 1}
}

class Rum{ .. }
class Kgkken { .. }

class Opgaved {
public  static void main(String[] args)
{ EtVeerelses vl1 = new EtVeerelses(new Rum('Stue”, 12), new Kgkken(4), 2002);
System.out.printin("Areal: "+ vl.getAreal());
System.out.printin("Andelsveerdi: " + vl.getAndelsveerdi()); }

}

As shovn above,anEtVeerelsegone-room)bjectcontaingeferenceso a Kgkken(kitchen)objectanda Rum(room)
object,andan integer that specifiesthe value (‘andelsvaerdi’)per squaremeter The methodgetAreal  returnsthe
total areaof the apartmentasthe sum of the room’s areaandthe kitchen’s area.The methodgetAndelsveerdi
computesandreturnsthetotal valueof theapartmentthatis, thetotal areatimesthe valuepersquaremeter

In questiord.3 below you shalldefinea classNVeerelse§'N rooms’),not shovn above.

Question4.1

Declarethe classRum.A Rum (room) objectis characterizedy a name(e.qg.,“Stue”), which is a string,andanarea
in squaremeters(e.g.,12), whichis aninteger. The classRum musthave a constructothatcanbe calledasshavnin
themethodmain above. Moreover, the classmusthave amethodint  getAreal() which returnsthe areaof the
room.

Question4.2

Declaretheclasskgkken.A Kgkken(kitchen)objectis characterizethy anamewhichis alwaysthestring“K gkken”,
andan area(e.g.,4) which is aninteger. The classKgkken musthave a constructorthat canbe calledasshown in
themethodmain above. Moreover, the classmusthave amethodint  getAreal() which returnsthe areaof the
kitchen.Hint: It is possible but not necessaryto declareKgkkenasa subclas®f classRum.



Question4.3

Declareanew classNVeerelseg'N rooms’) correspondingo the classEtVeerelsesexceptthatthefield rum now has
type Rum[] , not Rum Thusan objectof classNVeaerelseds characterizedy having an arbitrarynumberof rooms
in addition to the kitchen. The methodsint  getAreal() andint getAndelsvaerdi() must be changed
accordingly

Example:lt mustbepossibleto usethe classNVeaerelsessin the methodmain shown below:

class Opgaved {

public  static void main(String[] args)
{ Rum[] r = {new Rum('Stue", 10), new Rum("Spisestue", 15),
new Rum("Soveveerelse", 12)};
NVeerelses v3 = new NVeerelses(r, new Kgkken(9), 2342);
System.out.printin("Areal: "+ v3.getAreal());
System.out.printin("Andelsveerdi: " + v3.getAndelsveerdi()); }
}
Question4.4

If anapartmentis in poorshapejt shouldbe possibleto reduceits valueby a fixedamount.Thusyou mustwrite a
classRingeEtVeerelsefpoor one-room’)asa subclas®f classEtVeerelsessothat:

e Thesubclas$asanew field nedskriv  (‘depreciation’)whichis a positive integer. Thefield mustbe private.

e Thesubclas$asa constructomwith the sameargumentsasthe constructorin classEtVeerelsesaswell asthe
depreciation.

e The subclassoverrides(redefinesthe methodgetAndelsveerdi  sothatit reduceshe computedvalue by
specifieddepreciation.

Example:lt mustbe possibleto usethe classRingeEtVaerelseasshovn in the methodmain below:
class Opgaved {

public  static void main(String(] args)
{ RingeEtVeerelses v4 = new RingeEtVeerelses(new Rum("Stue",  12),
new Kgkken(4), 2002, 10000);
System.out.printin("Areal: "+ vd.getAreal());
System.out.printin("Andelsveerdi: " + v4d.getAndelsveerdi()); }



