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Model solutionsto

Written examin
Intr oductory Programming

IT-C, Januaryl7,2001

Question1

Question1.1

The programprintsthefollowing sevenlines,shaving the ‘five’ and‘six’ facesof adie:

* %k Xk
* % Xk

Question1.2

This problemcanbesolvedin severaldifferentways.Hereis the expectedsolution:

static void showmint d) {
switch (d) {
case 1: line(0); line(2); line(0); break;
case 2: line(1); line(0); line(4); break;

case 3: line(l); line(2); line(4); break;
case 4: line(5); line(0); line(5); break;
case 5: line(5); line(2); line(5); break;
case 6: line(5); line(5); line(5); break;
}

}

Thisis fancier:
static int[][] dieface = {{0,2,0},{1,0,4},{1, 2, 4},{5,0,5}, {5, 2,5}, {5,5,5}};
static void showmint d) {

for (int i=0; i<3; i=i+1)
line(dieface[d-1][i]);
}

Question1.3

For a convenientsolutionto this problem(andthe next one),onemightinventan auxiliary methodr ep suchthatthe
callrep(c, n) printsn copiesof thecharactec:

static void rep(char c, int n) {
for (int j=0; j<n; j=j+1)
System out. print(c);
}

Thenthe solutionto the problemreads:
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static void box(int n) {
rep(’+, n); Systemout.println();
for (int i=2; i<n; i=i+1) {
rep(’+, 1); rep(’ ', n-2); rep('+, 1); Systemout.println();

rep(’+, n); Systemout.printin();

Alternatively, onemayanswerguestionl.4 first andthenanswerguestionl.3 by a one-liner:
static void box(int n)
{ firtee o n); }
Question1.4
Usingther ep methodabore,the solutionreads:
static void fill(char c, int n) {
rep(’+, n); Systemout.println();
for (int i=2; i<n; i=i+1) {
rep(’+, 1); rep(c, n-2); rep(’'+, 1); Systemout.println();

rep(’+, n); Systemout.printin();
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Question2

Question2.1

Computethe differencebetweerthe numberof daysuntil the endof this month,andthe numberof daysuntil theend
of the precedingmonth:

static int nonthlen(int m
{ return days[n] - days[m1]; }

Question2.2

This problemcanbesolvedusingi f - el se, or better usingswi t ch oranarray Hereis thearraysolution:
static String[] daynane = { "Mon", "Tue", "Wed", "Thu", "Fri", "Sat", "Sun" };
static String dayname(int wday)
{ return dayname[wday]; }

Question2.3

Take the numberof daysuntil the end of the monthprecedingm addthe date(within monthm), and subtractl (to
malke Januaryl have day number0):

static int dayno(int m int d)
{ return daysfm1] +d - 1; }
Question2.4

SinceJanuaryl, 2001is a Monday(weekdaynumber0) andhasday number0 in the year, andsinceevery weekhas
7 days,theweekdaynumbercanbe computedasthe remaindeof thedaynumbervhendividing by 7:

static int weekday(int m int d)
{ return dayno(m d) %7; }
Question2.5
For everydatel, 2, ..., of themonth,print the nameof theweekdayandthenthe date:
static void prnonth(int m {
int len = nonthlen(m;

for (int d=1; d<=len; d++)
System out . printl n(daynanme(weekday(m d)) + " " + d);
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Question3

Question3.1

Methodget Cour seCount alwaysreturnsl, andget Cour se ignoresits argumentandalwaysreturnsthe (unique)
course.

cl ass Singl eCourseStudent extends Student {
Cour se course;

Si ngl eCour seSt udent (Stri ng nane, Course course) {
thi s. name = nane;
this.course = course;

i nt get Cour seCount ()
{ return 1; }

Cour se get Course(int i)
{ return course; }

Question3.2

Methodget Cour seCount returnsthe lengthof the cour se array andmethodget Cour se returnsthe Course
objectstoredin therequesteeélementof thatarray:

cl ass | TCStudent extends Student {
Course[] courses;
int studentld;

I TCStudent (String nanme, Course[] courses, int studentld) {
thi s. namre = nane;
thi s. courses = courses;
this.studentld = studentld;

i nt get CourseCount ()
{ return courses.length; }

Cour se get Course(int i)
{ return courses[i]; }

}

Question3.3

Write implementation®f themethodpr i nt in classSingleCourseStudeaswell asITCStudent.Theimplementa-
tionsmustbewritten sothatthe mai n methodshown above printsthis whenexecuted:
Thepri nt methodof classSingleCourseStudent:

void print() {
Systemout.println(name + ", single-course student:");
System out. println(course);
Systemout. printlin();

}

Thepr i nt methodof classITCStudent:

void print() {
Systemout.printin(name + ", id " + studentld + ":");
for (int i=0; i<courses.length; i++)
System out. println(courses[i]);
System out. println();

}
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Question3.4

MethoddayCl ash shouldusethe methodsget Cour seCount andget Cour se to accesshe given students

courses (It would be possibleto implementit by usingi nst anceof andby accessinghecour se andcour ses

fields of the Studentsubclassedyut thatleadsto unmaintablecodeandis poorprogramminggstyle).
Theproblemcanbe solvedin severalways.

Solution1: If thereis a pair (i, j) of distinctcoursenumbergi < j) with the sameweekdaythenthereis a clash:

static bool ean dayd ash(Student s) {

int count = s.get CourseCount();
bool ean cl ash = fal se;
for (int i=0; i<count; i++)

for (int j=i+l; j<count; j++)

if (s.getCourse(i).getDay() == s.getCourse(j).getDay())
clash = true;

return cl ash;

}

Solution2 (fasterif thenumberof coursess large): Createa booleanarraywith oneelementor eachweekday(0-6),
andnotewhatweekdaysareused.If we find thata weekdayis alreadyin use,thenthereis a clash:

static bool ean dayd ash2(Student s) {
bool ean[] used = new bool ean[ 7] ; /1 all initialized to fal se
int count = s.get CourseCount();
bool ean cl ash = fal se;
for (int i=0; i<count; i++)
int weekday = s.getCourse(i).getDay();
i f (used[weekday])
clash = true;
el se
used[ weekday] = true;

return cl ash;

}

In bothsolutions,onecandropthevariablecl ash, andinsteadreturnt r ue immediatelya clashis found,andreturn
f al se afterthe (outer)f or -loop.
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Question4

Question4.1

At programpoint/ * b */ weinsertcodeto give p BorderLayouto createtwo new Panelspl andp2, addthem
to p, andgive themBorderLayout.Thenwe adda Buttonanda TextField to eachof p1 andp2:

p. set Layout (new Bor der Layout ());

Panel pl = new Panel ();

pl. set Layout (new BorderLayout());

Panel p2 = new Panel ();

p2. set Layout (new Bor der Layout ());

p. add(pl, "North");

p. add(p2, "South");

but Bush = new Button("Bush");

txt Bush = new Text Fi el d( 10);

t xt Bush. set Edi t abl e(f al se);

pl. add( but Bush, "West"); pl.add(txtBush, "Center");
but Gore = new Button("Gore");

txt Gore = new Text Fi el d(10);

t xt Gor e. set Edi t abl e(fal se);

p2. add( but Gore, "West"); p2.add(txtGore, "Center");
add(p) ;

Alternatively, onemight give p GridLayoutandaddthe ButtonsandTextFieldsto p.
Theabove programimplementghis design:

o m o o e e e e e e e eoeeao oo +
| o + |<---p
| Fommmm o - - F S ST + |

| | | Button | | TextField | |<--- pl

| | Feemmmema E I T + | |

| Fecmmmcemeeeece e e s s e e e~ +

B T +

| Fecmmmcemeeeece e e s s e e e~ +

| Feemmmema E I T + |

| | | Button | | TextField | |<--- p2

| | Fomm e e o - - F S SRS + |

| o +

o e o o e e e e e e e e oeeao oo +

Question4.2
A listenerincrementgherelevantcount,andthe setstherelevanttextfield. Thisis the Bushsolution(Goreis similar):

cl ass BushLi stener inplenments ActionListener {
public void actionPerformed(Acti onEvent e) {
cnt Bush = cntBush + 1;
t xt Bush. set Text (I nteger.toString(cntBush));
}
}

Thiscode(in i ni t ) createdistenersandattacheshemto thebuttons:

but Bush. addAct i onLi st ener (new BushLi stener());
but Gor e. addAct i onLi st ener (new Cor eLi stener());
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Question4.3
Add this declaratiorof thefield st at us totheapplet(at/ * a */):

Text Fiel d status;

Add thisattheendof thei ni t method:

status = new Text Fi el d(30);
st at us. set Edi t abl e(f al se);
add(status);

Declareamethodset St at us (somavherein Election)whichto updatethest at us text field. This methodmayas
well updatethe otherTextFields:

void setStatus() {
t xt Bush. set Text (I nt eger.toStri ng(cntBush));
txt Gore. set Text (I nteger.toString(cntGore));
if (cntBush > cntCore)
status. set Text ("Bush is ahead by " + cntBush-cnt Core);
else if (cntBush < cntCore)
status. set Text("Core is ahead by " + cnt Gore-cnt Bush);
el se
stat us. set Text ("Bush and Gore are equal");
}

Finally, addcallsto set St at us in thelisteners.For Bush(andsimilarly for Gore):
cl ass BushLi stener inplenments ActionListener {
public void actionPerformed(Acti onEvent e) {

cnt Bush = cntBush + 1;
set Status();

Question4.4

Declareanen methodvot es which takesasargumenthevote countdifferencen, andreturnsa stringwith ‘vote’ or
‘votes’concatenatedsappropriate:

String votes(int n) {

if (n==1)
return n + " vote";
el se

return n + " votes";

}
Thenaddcallstovot es in set St at us:

voi d setStatus() {
t xt Bush. set Text (I nt eger.toString(cntBush));
txt Gore. set Text (I nteger.toString(cntGore));
if (cntBush > cntCore)
status. set Text ("Bush is ahead by " + votes(cntBush-cntGore));
else if (cntBush < cntCore)
status.setText("CGore is ahead by " + votes(cnt Gore-cntBush));
el se
status. set Text ("Bush and Gore are equal");



GrundlaeggendeProgrammering IT-C, Efterar 2000

Question4.5

Thehistogramclassshouldbe declaredasaninnerclassin Election(for instanceafter/ * d */). We scalethebars
sothelongestonehaslengthsi ze. wi dt h, andlet bothbarshave heightsi ze. hei ght / 2- 1 to make roomfor a
two pixel spaceto separatehe bars:

cl ass Vot eCanvas extends Canvas {
public void paint(Gaphics gr) {
int maxcnt = Math. max(cnt Bush, cntGore);
if (maxcnt > 0) {
Di nensi on size = this.getSize();
doubl e scale = (doubl e)size.width / nmaxcnt;
gr.fillRect(0, O, (int)(cntBush*scale), size.height/2-1);
gr.fill Rect(0, size.height/2+2, (int)(cntCore*scale), size.height/2-1);
}
}

public D nmension getPreferredSize() { return new D nmension(250, 50); }
public Di nmension getM ni muntSi ze() { return getPreferredSize(); }

}
At/* a */,aVoteCawasobjectis createcandboundto anew field vc:
Canvas vc = new Vot eCanvas();
At/* b */,attheendofi ni t,theVoteCawasis addedto theapplet:
add(vec);
At theendof set St at us, we make surethe VoteCanasgetsrepaintedo reflectthe new status:

vc.repaint();



