
GrundlæggendeProgrammering IT-C, Forår 2000

Written examin
Intr oductory Programming

IT-C, June16,2000
Englishversion

All materialsarepermittedduring theexam,exceptcomputers.

Theexamquestionsmustbe answered in writing within four hours. Theanswers will be gradedusing the Danish
‘13-grade’scale.

Thereare four mainquestions,all of which shouldbeanswered.Thefour mainquestionshaveequalweight.

Your answers mayuseclassesor methodsfromthetextbook,thelecture notes,andthelecture slides.You do not need
to copythemto your answers, but you mustgive a precisereference, statingedition (of the textbook),section,page
numberetc.

Eksamensspørgsmålenefindesogsåpå dansk(påseparateark). Theexamquestionsareavailablealsoin Danish(se-
parately).

You are advisedto readall thequestionsbeforeyoustart answeringanyof them.
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Question1

Question1.1

Show whatthis Java-programwill outputwhenexecuted:

class Opgave1_1 {
public static void main(String[] args) {

int sum = 0;
for (int i=6; i>=2; i=i-1) {

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

}
System.out.println("Gennemsnittet er: " + sum / 5);

}
}

Question1.2
Write acompleteJavaprogramthatwill outputthesesix lineswhenexecuted:

\
-\
--\
---\
----\
-----\

Thefirst line containsabackslashattheleft endof theline.Thesecondline containsahyphenfollowedby abackslash.
Thethird line containstwo hyphensfollowedby a backslash.And soon.

Question1.3

Write a methodstatic void figur(int n) thatcanoutputa figure like thatshown above.Theparametern
specifiesthenumberof linesmakingup thefigure.For example,thecall figur(6) mustoutputpreciselythefigure
shown above.

Question1.4

Write amethodstatic void parallel(int n) thatcanoutputfiguressuchasthisone:

\
-\
\-\
-\-\
\-\-\
-\-\-\

Theparametern specifiesthenumberof linesmakingupthefigure.For example,thecall parallel(6) mustoutput
preciselythefigureshown above.Hint: themethodparallel canbecreatedby modifying themethodfigur from
question1.3.
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Question2

Thesubjectof this questionis housenumbers,asusedin streetaddresses.Thehousenumbersarestoredin aninteger
arraynr_tabel , which is sortedin ascendingorder:

class Opgave2 {
static int antal_lige(int[] t) { ... }
static int antal_ulige(int[] t) { .. }
static int st_mlm(int[] t) { ... }

public static void main(String[] args) {
int[] nr_tabel = {12, 13, 14, 17, 19, 21, 24, 26, 27};

System.out.println("Antal lige numre: " + antal_lige(nr_tabel));
System.out.println("Antal ulige numre: " + antal_ulige(nr_tabel));
System.out.println("Største mellemrum: " + st_mlm(nr_tabel));

}
}

In the questions2.1 and2.2 you mustcompletethe methodsantal_lige , antal_ulige , andst_mlm . When
you run theaboveprogramusingthecommand

java Opgave2

thenit mustproducethefollowing output.

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

Notethat‘lige’ means‘even’, and‘ulige’ means‘odd’.

Question2.1

Completethe methodantal_lige , so that antal_lige(t) returnsthe numberof even housenumbersin the
array t . If the array t is empty, thenthe methodcall mustreturn0. Hint: You may usethe modulo-operator(also
calledtheremainder–operator),sincex%2 is 0 if x is even,and1 if x is odd.

Completethemethodantal_ulige , sothatantal_ulige(t) returnsthenumberof oddhousenumbersin
thearrayt . If thearrayt is empty, thenthemethodmustreturn0.

Question2.2

Completethemethodst_mlm , sothatst_mlm(t) returnsthelargestdifference(jump)betweentwo adjacentnum-
bersin the array t . Example:In the array {1,4,5} , the differencesare3 and1, respectively. That is, the largest
differenceis 3. Themethodmustreturn0 for arrayswith 0 or 1 element.You mayassumethat thearrayis sortedin
ascendingorder.

Question2.3

Two evennumbersin anarrayarecalledevenneighbours if they areadjacentor separatedonly by oddnumbers.
Write amethodstatic int st_mlm_lige(int[] t) thatreturnsthelargestdifferencebetweentwo even

neighboursin thearrayt .
Example:In thearraynr_tabel shown above,weseethat12and14areevenneighbours;that14and24areeven

neighbours;andthat24and26areevenneighbours.Thusst_mlm_lige(nr_tabel) mustreturn10,namely, the
differencebetween14 and24. Hint: it is usefulto first build a new arraythatcontainsonly theevenhousenumbers
(still sorted).
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Question3

Thesubjectof thisquestionis anapplet(with agraphicaluserinterface)for conversionbetweenDanishandAmerican
examgrades.Theprogramtext of theappletis shown 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 e) {

int karakterDK = Integer.parseInt(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");
/* d */
add(p);

}
}

Theprogramcomments/* a */ , /* b */ etc.havenoeffect;they serveonly tonameprogrampointsfor reference
in questions3.3and3.4.

Question3.1
Thisquestionis concernedonly with theappearance(lay-out)of theapplet.

Make a drawing that shows how the appletlooks just after it hasbeenstarted.The drawing mustshow which
components(panels,text fields,text areas,buttons, ����� ) havebeenused.Thedrawing mustshow theplacementof the
componentsrelative to eachother, but theprecisesizeof thecomponentsis immaterial.

Question3.2

This questionis concernedonly with thefunctionalityof theapplet.Assumethatonestartstheapplet,types9 in the
text field ind , pressesthebuttonus , types12 in thetextfield ind , andpressesthebuttonus . Thenwhatdoesthetext
areaud containafterwards?
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Question3.3

In this questionyou mustadda button labelledNulstil (meaning‘reset’). The button mustbe at the bottomof the
applet,below thetext area.Whenthebuttonis pressed,thecontentsof thetext areaud andthetext field ind mustbe
erased.

Specifypreciselywhatnew declarationsandstatementsmustbeadded,andwhere.Hint: It is usefulto referto the
programpointslabelled/* a */ , /* b */ , etc.in theprogramabove.

Question3.4

In this questionyou must adda button labelledDK. The button must be to the right of the us button. When the
new button is pressed,thenthecontentsof the text fields ind , which is supposedto beanAmericangrade,mustbe
convertedto thecorrespondingDanishgrade.Youmustusethis tablefor conversion:

American grade Danish grade
A 11
B 9
C 7
D 5
F 03

If anything elsethanA, B, C, D, or F is entered,thena suitablemessagemustbe shown in the text area,e.g.“A+
correspondsto ?”, if theuserhadentered“A+”, which is not in thetableshown above.

You mustspecifypreciselywhatnew declarationsandstatementsmustbeadded,andwhere.Hint: You cancom-
parethetext stringss1 ands2 by usings1.equals(s2) .
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Question4

Thesubjectof this questionis themodellingof cooperativeapartments(‘andelslejligheder’),asconcernsthenumber
of rooms,area(‘areal’, in squaremeters),andvalue(‘andelsværdi’)persquaremeter. A one-roomapartmentconsists
of akitchen(‘køkken’)andasingleroom(‘rum’), andis describedby theclassEtVærelses(‘one-room’)shown below:

class EtVærelses {
Rum rum;
Køkken køkken;
int andelsværdi;

EtVærelses(Rum rum, Køkken køkken, int andelsværdi) {
this.rum = rum;
this.køkken = køkken;
this.andelsværdi = andelsværdi;

}

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

public int getAndelsværdi() { ... }
}

class Rum { ... }
class Køkken { ... }

class Opgave4 {
public static void main(String[] args)
{ EtVærelses v1 = new EtVærelses(new Rum("Stue", 12), new Køkken(4), 2002);

System.out.println("Areal: " + v1.getAreal());
System.out.println("Andelsværdi: " + v1.getAndelsværdi()); }

}

As shown above,anEtVærelses(one-room)objectcontainsreferencesto aKøkken(kitchen)objectandaRum(room)
object,andan integer that specifiesthe value(‘andelsværdi’)persquaremeter. ThemethodgetAreal returnsthe
total areaof the apartmentas the sumof the room’s areaandthe kitchen’s area.The methodgetAndelsværdi
computesandreturnsthetotal valueof theapartment;thatis, thetotal areatimesthevaluepersquaremeter.

In question4.3below youshalldefinea classNVærelses(‘N rooms’),not shown above.

Question4.1

DeclaretheclassRum.A Rum(room)objectis characterizedby a name(e.g.,“Stue”), which is a string,andanarea
in squaremeters(e.g.,12),which is aninteger. TheclassRummusthave a constructorthatcanbecalledasshown in
themethodmain above.Moreover, theclassmusthave a methodint getAreal() which returnstheareaof the
room.

Question4.2

DeclaretheclassKøkken.A Køkken(kitchen)objectis characterizedby anamewhich is alwaysthestring“Køkken”,
andan area(e.g.,4) which is an integer. The classKøkken musthave a constructorthat canbe calledasshown in
themethodmain above.Moreover, theclassmusthave a methodint getAreal() which returnstheareaof the
kitchen.Hint: It is possible,but not necessary, to declareKøkkenasa subclassof classRum.
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Question4.3

Declareanew classNVærelses(‘N rooms’)correspondingto theclassEtVærelses,exceptthatthefield rum now has
type Rum[] , not Rum. Thusan objectof classNVærelsesis characterizedby having an arbitrarynumberof rooms
in addition to the kitchen. The methodsint getAreal() and int getAndelsværdi() must be changed
accordingly.

Example:It mustbepossibleto usetheclassNVærelsesasin themethodmain shown below:

class Opgave4 {
public static void main(String[] args)
{ Rum[] r = {new Rum("Stue", 10), new Rum("Spisestue", 15),

new Rum("Soveværelse", 12)};
NVærelses v3 = new NVærelses(r, new Køkken(9), 2342);
System.out.println("Areal: " + v3.getAreal());
System.out.println("Andelsværdi: " + v3.getAndelsværdi()); }

}

Question4.4

If an apartmentis in poor shape,it shouldbe possibleto reduceits valueby a fixedamount.Thusyou mustwrite a
classRingeEtVærelses(‘poor one-room’)asa subclassof classEtVærelses,sothat:

� Thesubclasshasa new field nedskriv (‘depreciation’)which is a positive integer. Thefield mustbeprivate.

� Thesubclasshasa constructorwith thesameargumentsasthe constructorin classEtVærelses,aswell asthe
depreciation.

� The subclassoverrides(redefines)the methodgetAndelsværdi so that it reducesthe computedvalueby
specifieddepreciation.

Example:It mustbepossibleto usetheclassRingeEtVærelsesasshown in themethodmain below:

class Opgave4 {
public static void main(String[] args)
{ RingeEtVærelses v4 = new RingeEtVærelses(new Rum("Stue", 12),

new Køkken(4), 2002, 10000);
System.out.println("Areal: " + v4.getAreal());
System.out.println("Andelsværdi: " + v4.getAndelsværdi()); }

}
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