GrundlaeggendeProgrammering IT-C, Efterar 2000

Written examin
Intr oductory Programming

IT-C, Januaryl7,2001
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 youmustgive a preciserefeience statingsection,page numberetc.

Eksamensspgsmalendindesogsdpa dansk(pa sepaateark). Theexamquestionsare availablealsoin Danish(sep-
arately).

You are advisedo readall the questiondefore you start answeringany of them.
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Question1

Question1.1

Show whatis printedon the displaywhenthe Java programbelow is beingexecuted Be carefulto indicatenewlines
andblanks(spacesgorrectly:

class Opgavel 1 {

public  static void main(String]] args) {
line(5); line(2); line(5);
System.out.printin();
line(5); line(5); line(5);

static ~ void line(int i) {
switch (i) {
case 0: System.out.printin(" ");  break;
case 1: System.out.printin(" *):.  break;
case 2: System.out.printin(" * "), break;
case 4: System.out.printin("* ");  break;
case 5: System.out.printin("* *);  break;
}

}

}

Question1.2

Write amethodstatic void show(int d) thatcanbecalledwith anargumentd betweenl and6, andwhich
prints a faceof a die whosenumberof spotsis d. You may usethe methodline . For instancethe call show(2)
shouldprint

*

*

andthecall show(3) shouldprint

*
*
*

Question1.3

Write acompleteJava programOpgavel_3 which printsahollow box, 5 lineshigh and5 plusseside:

+++++
+ o+
+ o+
+ o+
+++++

Question1.4

Write a methodstatic void fill(char ¢, int n), which giventhe parameterg andn printsabox n
lineshighandn plusseswvide, wherethebox s filled with thecharactec insteadof blanks(spaces).
Forinstancethecall fill('o’, 5) shouldprint thisfilled-in box:

+H+++
+000+
+000+
+000+
+H+++
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Question2

This questionconcerngalendaidatesin theyear2001.The monthsarenumberedl—12(January—Decembeandthe
weekdayarenumbered)—6 (Monday—Sunday)Januaryl, 2001wasa Monday (weekday0). Year2001is notaleap
year, soFebruaryhas28 days,andall problemsconcernindeapyearscanbeignored.
Hereis a skeletonof a programfor computingwith calendaidatesin year2001:
class Opgave2 {

static int[] days =
{ 0, 31, 59, 90, 120, 151, 181, 212, 243, 273, 304, 334, 365 };

static int  monthlen(int m { .. }

static ~ String dayname(int wd) { .. }
static int  dayno(int m, int d) { .. }
static int  weekday(int m, int d) { .. }
static void prmonth(int m { ... }

}

Thearraydays containsl3 numberssothatdays[m] is thetotal numberof daysin themonthsupto andincluding
monthm For instancedays[2] equals59whichis thetotal numberof daysin JanuaryandFebruary

Inthequestiondelov youmustcompletehemethodsnonthlen ,dayname, dayno ,weekday andprmonth .
Whenansweringa questionyou mayusemethodsrom previousquestiongevenif you have notansweredhoseques-
tions).

Question2.1

Write the methodmonthlen , sothatthe call monthlen(m) returnsthe numberof daysin monthnumberm Use
thearraydays . For instancethecall monthlen(2)  mustreturn28,the numberof daysin February2001.

Question2.2

Write themethoddayname, sothatthe call dayname(wd) returnsthe nameof the weekdaywhosenumberis wd.
(It is up to you whetherit shouldbein Danishor in English.For instancedayname(0) mayreturn"mandag" or
"Monday" or"Mon" ).

Question2.3

Write the methoddayno , so that the call dayno(m, d) returnsthe numberof dayssince Januaryl (in year
2001).Forinstancedayno(1, 1) mustgive 0, dayno(1, 17) mustgive 16,dayno(1, 31) mustgive 30,
dayno(2, 1) mustgive31,dayno(12, 1) mustgive334,anddayno(12, 31) mustgive 364.

Question2.4

Write the methodweekday , so that the call weekday(m, d) returnsthe numberof the weekdayfor day d in
monthm (in year2001).For instanceweekday(1, 1) mustgive 0 (Monday);weekday(1, 17) mustgive 2
(Wednesday); weekday(2, 1) mustgive 3 (Thursday)weekday(12, 1) mustgive5 (Saturday)and
weekday(12, 31) mustgive 0 (Monday).Hint: Usethe modulooperaton%), since0%7is 0, 16%7is 2, 31%7is
3,and334%7is 5.
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Question2.5

Write themethodprmonth  sothatthecall prmonth(m) printsacalendarfor monthm(in year2001).
Forinstancethecall prmonth(1)  mustprint the calendafor January2001:

Mon 1
Tue 2
Wed 3
Thu 4
Fri 5
Sat 6
Sun 7
Mon 8

Wed 17
Thu 18

Wed 31

Similarly, thecall prmonth(2)  mustprint the calendarfor February2001:

Thu 1
Fri 2

Wed 28
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Question3

This questionconcernscoursesand studentsat the IT University. Coursesare representeds objectsof the class
Course,shovn belown. A coursehasa name anda particularweekday , which is an integer: 0 meansMonday 1
meansTuesday. .., 6 meansSunday.

Thereare two kinds of studentsITC students(who have a studentid and follow zero or more courses)and
single-coursetudentgwho do not have a studentd andfollow exactly onecourse).

The abstractclassStudent,showvn below, describesvhatis commonto all studentsa studenthasa name(the
field name), andonecanaskhow mary courseghat studentfollows (usingthe methodgetCourseCount ). The
student$ coursesarenumbered), 1, ..., soonecanaskfor the students coursenumber0, 1, ... (usingthe method
getCourse ), andfinally onecanprint all informationaboutthe student{usingthe methodprint ).

class Course {
String name,;
int  weekday;

Course(String name, int weekday)
{ this.name = name; this.weekday = weekday; }

int getDay() { return weekday; }

public  String  toString() { return name; }
}

abstract class Student {
String name;
abstract int getCourseCount();
abstract Course getCourse(int i);
abstract  void print();

declaration of the class SingleCourseStudent
declaration of the class ITCStudent

In the questionshelon you mustwrite completedeclarationf the classesSingleCourseStudemaind I TCStudentso
thatthey canbeusedasshown in this program:

class Opg3 {

public  static void main(String(] args) {
Course gp = new Course("Introductory Programming", 2);
Course dbd = new Course("Design of User Interfaces and Data", 4);
Course dbw = new Course("Database-based Web Publishing", 4);
Student sl = new SingleCourseStudent("Svend Bergstein", ap);
Course[] coursesl = { gp, dbd, dbw };
Student s2 = new ITCStudent("Birthe Weiss", coursesl, 4711);
Student s3 = new ITCStudent("Jan Trajborg", coursesl, 666);
s1.print();
s2.print();
s3.print();

}

static boolean dayClash(Student s) { ... }

Question3.1

Declarethe classSingleCourseStuderats a subclassof Student,with one field course (of type Course),and a
constructomhich takesasargumentsnameandcourse sothatit maybe calledasshavn in themain methodabove.

The classmustcontainalsosuitableimplementation®f the methodsggetCourseCount  andgetCourse .The
methodgetCourse shouldreturnthe students (unique) course,regardlesswhat argumentthe methodhasbeen
calledwith.
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Question3.2

Declarethe classITCStudentasa subclas®f Studentwith fieldscourses (of typeCourse[] ) andstudentld
(of typeint ), andaconstructomhich takesasargumentsname coursearray andstudentd, sothatit maybe called
asshovnin themain methodabore.
The classmustcontainalsosuitableimplementation®f the methodgyetCourseCount  andgetCourse
Thecall s.getCourseCount() mustreturnthe numberof coursedollowedby students. Thecall
s.getCourse(i) mustreturncoursenumberi of students, wherepossiblevaluesfor i areO, 1,... upto the
numberof coursesninusone.For instancejf the studentollows 3 differentcoursesthenit mustbe possibleto call
getCourse with theargumentd, 1, and2.

Question3.3

Write implementation®f the methodprint  in classSingleCourseStudemswell asITCStudent.Theimplementa-
tionsmustbewritten sothatthe main methodshowvn above printsthis whenexecuted:

Svend Bergstein, single-course student:
Introductory Programming

Birthe  Weiss, id 4711:

Introductory Programming

Design of User Interfaces and Data

Database-based  Web Publishing

Jan Trgjborg, id 666:

Introductory Programming

Design of User Interfaces and Data
Database-based = Web Publishing

Question3.4

Write themethodstatic boolean dayClash(Student s) in classOpg3.Themethodmustreturntrue  if
the givenstudentfollows two coursen the sameweekday;otherwiseit mustreturnfalse . Hint: Usethe methods
getCourseCount andgetCourse from the Studenftclass.
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Question4

This questionconcernsan appletfor countingvotesin an election.The applethastwo buttonslabelled'Bush’ and
‘Gore’, andtwo correspondingextfields (with roomfor 10 characters)hatshov how mary timeseachof the buttons
hasbeenpressedHereis anexamplesnapshobf theapplet:

— = - [ X
Gpplet

Bush || 43820518

Gore || 501358034

gpplet started,

Hereis a skeletonof the Appletclass:
import  java.applet.Applet; import  java.awt.*; import  java.awt.event.*;

public class Election extends Applet {
int cntBush = 0, cntGore = O;

Button butGore, butBush;

TextField txtGore, txtBush;

* a*
public  void init() {
Panel p = new Panel();
/* b */
add(p);
class BushListener implements  ActionListener { ... 1} * ¢ *
class GorelListener implements  ActionListener { ... 1} * d *

}

Thecomments* a */ ,/* b * etc.havenoeffect;thereareinsertedonly to nameprogrampointsin the ques-
tionsbelow.

Question4.1

Write Java declarationsandstatement$or programpoint/* b */ in methodinit  to createthe four components,
give the appleta suitablelayout managerand add the componentgo the applet,sothatit appearsasshovn in the
figureabove.

Useadrawing to indicatepossibleauxiliary Panelsandthe placemenbdf the component®nthesepanels.

Hint: It is usefulto placethe four component®n a Panelp thathasGridLayoutor BorderLayout(and possibly
someauxiliary Panels).Thetextfields mustnot be editableby the user
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Question4.2

Write the contentsof the two listenerclasseBushListener  andGorelListener  (atprogrampoints/* ¢ */
and/* d */ ), sothataclick onabuttonincreaseshe correspondingrumberof votesby oneanddisplaysit in the
correspondingextfield. ThefieldscntBush andcntGore mustcontainthe currenthnumberof votes.

Also add statementdo init  (at programpoint /* b */ ) to createthe listenersand associatehemwith the
buttons.

Question4.3

Add atextfield status  with roomfor 30 charactersandplaceit afterthepanelp. Whenabuttonhasbeenpressedthe
new textfield mustdisplayoneof thesethreemessagesBush is ahead by z votes ’or‘Gore is ahead
by y votes ’, or‘Bush and Gore are equal ', wherexz andy mustbetheactualdifferencein thenumberof
votes.In theexampleontheprecedingpage thetext wouldbe'Gore is ahead by 337576 votes '. Carefully
describeall requiredadditionsandchangedo the applet,andwherethey go (atwhich programpoints).

Question4.4

Make surethatthetext in the statustextfield is correctevenwhenthedifferencein votesis one.In thatcasethetext in
the statustextfield shouldbe (for instance)Gore is ahead by 1 vote ’, ratherthan‘Gore is ahead by
1 votes ’

Question4.5

Add a histogramwith two horizontalbarsshawving the relative numberof votesfor BushandGore.Placeit afterthe
othercomponent®ntheapplet.The carvascontainingthe graphicsmustbe 250pixelswide and50 pixelshigh. Scale
the barsso that the length of the bar for the leadingcandidateequalsthe width of the carvas. (If both candidates
have zerovotes,nothingshouldbe shavn). Hint: Createa subclas®f Carvasasaninnerclassin Election,sothatthe
paint methodof thecarvascanaccesshefieldscntBush andcntGore in theElectionclass.

Hereis anexamplesnapshobf the appletvery earlyin the count:

St Anplet Vievser: Election - B X

Gpplet |

Bush || 20
Sore || 20

I Bush is ahead by 10 votes

gpplet started,




