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Question1

Question1.1

Theprogramprintsthefollowing sevenlines,showing the‘fi ve’ and‘six’ facesof adie:

* *
*

* *

* *
* *
* *

Question1.2

Thisproblemcanbesolvedin severaldifferentways.Hereis theexpectedsolution:

static void show(int d) {
switch (d) {
case 1: line(0); line(2); line(0); break;
case 2: line(1); line(0); line(4); break;
case 3: line(1); 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;
}

}

This is fancier:

static int[][] dieface = {{0,2,0},{1,0,4},{1,2,4},{5,0,5},{5,2,5},{5,5,5}};

static void show(int d) {
for (int i=0; i<3; i=i+1)

line(dieface[d-1][i]);
}

Question1.3

For a convenientsolutionto this problem(andthenext one),onemight inventanauxiliarymethodrep suchthat the
call rep(c, n) printsn copiesof thecharacterc:

static void rep(char c, int n) {
for (int j=0; j<n; j=j+1)

System.out.print(c);
}

Thenthesolutionto theproblemreads:
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static void box(int n) {
rep(’+’, n); System.out.println();
for (int i=2; i<n; i=i+1) {

rep(’+’, 1); rep(’ ’, n-2); rep(’+’, 1); System.out.println();
}
rep(’+’, n); System.out.println();

}

Alternatively, onemayanswerquestion1.4first andthenanswerquestion1.3by a one-liner:

static void box(int n)
{ fill(’ ’, n); }

Question1.4

Usingtherep methodabove,thesolutionreads:

static void fill(char c, int n) {
rep(’+’, n); System.out.println();
for (int i=2; i<n; i=i+1) {

rep(’+’, 1); rep(c, n-2); rep(’+’, 1); System.out.println();
}
rep(’+’, n); System.out.println();

}
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Question2

Question2.1

Computethedifferencebetweenthenumberof daysuntil theendof this month,andthenumberof daysuntil theend
of theprecedingmonth:

static int monthlen(int m)
{ return days[m] - days[m-1]; }

Question2.2

Thisproblemcanbesolvedusingif-else, or better, usingswitch or anarray. Hereis thearraysolution:

static String[] dayname = { "Mon", "Tue", "Wed", "Thu", "Fri", "Sat", "Sun" };

static String dayname(int wday)
{ return dayname[wday]; }

Question2.3

Take the numberof daysuntil the endof the monthprecedingm, addthe date(within monthm), andsubtract1 (to
makeJanuary1 havedaynumber0):

static int dayno(int m, int d)
{ return days[m-1] + d - 1; }

Question2.4

SinceJanuary1, 2001is a Monday(weekdaynumber0) andhasdaynumber0 in theyear, andsinceevery weekhas
7 days,theweekdaynumbercanbecomputedastheremainderof thedaynumberwhendividing by 7:

static int weekday(int m, int d)
{ return dayno(m, d) % 7; }

Question2.5

For everydate1, 2, . . . , of themonth,print thenameof theweekdayandthenthedate:

static void prmonth(int m) {
int len = monthlen(m);
for (int d=1; d<=len; d++)

System.out.println(dayname(weekday(m, d)) + " " + d);
}
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Question3

Question3.1

MethodgetCourseCount alwaysreturns1, andgetCourse ignoresits argumentandalwaysreturnsthe(unique)
course.

class SingleCourseStudent extends Student {
Course course;

SingleCourseStudent(String name, Course course) {
this.name = name;
this.course = course;

}

int getCourseCount()
{ return 1; }

Course getCourse(int i)
{ return course; }

}

Question3.2

MethodgetCourseCount returnsthe lengthof thecourse array, andmethodgetCourse returnsthe Course
objectstoredin therequestedelementof thatarray:

class ITCStudent extends Student {
Course[] courses;
int studentId;

ITCStudent(String name, Course[] courses, int studentId) {
this.name = name;
this.courses = courses;
this.studentId = studentId;

}

int getCourseCount()
{ return courses.length; }

Course getCourse(int i)
{ return courses[i]; }

}

Question3.3

Write implementationsof themethodprint in classSingleCourseStudentaswell asITCStudent.Theimplementa-
tionsmustbewrittensothatthemain methodshown aboveprintsthis whenexecuted:

Theprint methodof classSingleCourseStudent:

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

}

Theprint methodof classITCStudent:

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

System.out.println(courses[i]);
System.out.println();

}
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Question3.4

MethoddayClash shouldusethe methodsgetCourseCount andgetCourse to accessthe given student’s
courses.(It would bepossibleto implementit by usinginstanceof andby accessingthecourse andcourses
fieldsof theStudentsubclasses,but thatleadsto unmaintablecodeandis poorprogrammingstyle).

Theproblemcanbesolvedin severalways.

Solution1: If thereis a pair
���������

of distinctcoursenumbers(
�
	��

) with thesameweekday, thenthereis a clash:

static boolean dayClash(Student s) {
int count = s.getCourseCount();
boolean clash = false;
for (int i=0; i<count; i++)

for (int j=i+1; j<count; j++)
if (s.getCourse(i).getDay() == s.getCourse(j).getDay())
clash = true;

return clash;
}

Solution2 (faster, if thenumberof coursesis large):Createabooleanarraywith oneelementfor eachweekday(0–6),
andnotewhatweekdaysareused.If we find thata weekdayis alreadyin use,thenthereis a clash:

static boolean dayClash2(Student s) {
boolean[] used = new boolean[7]; // all initialized to false
int count = s.getCourseCount();
boolean clash = false;
for (int i=0; i<count; i++) {

int weekday = s.getCourse(i).getDay();
if (used[weekday])

clash = true;
else

used[weekday] = true;
}
return clash;

}

In bothsolutions,onecandropthevariableclash, andinsteadreturntrue immediatelyaclashis found,andreturn
false afterthe(outer)for-loop.
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Question4

Question4.1

At programpoint/* b */ we insertcodeto givep BorderLayout,to createtwo new Panelsp1 andp2, addthem
to p, andgive themBorderLayout.Thenwe adda Buttonanda TextField to eachof p1 andp2:

p.setLayout(new BorderLayout());
Panel p1 = new Panel();
p1.setLayout(new BorderLayout());
Panel p2 = new Panel();
p2.setLayout(new BorderLayout());
p.add(p1, "North");
p.add(p2, "South");
butBush = new Button("Bush");
txtBush = new TextField(10);
txtBush.setEditable(false);
p1.add(butBush, "West"); p1.add(txtBush, "Center");
butGore = new Button("Gore");
txtGore = new TextField(10);
txtGore.setEditable(false);
p2.add(butGore, "West"); p2.add(txtGore, "Center");
add(p);

Alternatively, onemightgivep GridLayoutandaddtheButtonsandTextFieldsto p.
Theaboveprogramimplementsthis design:

+----------------------------------------+
| +----------------------------------+ |<--- p
| | +--------+ +-----------------+ | |
| | | Button | | TextField | |<--- p1
| | +--------+ +-----------------+ | |
| +----------------------------------+ |
+----------------------------------------+
| +----------------------------------+ |
| | +--------+ +-----------------+ | |
| | | Button | | TextField | |<--- p2
| | +--------+ +-----------------+ | |
| +----------------------------------+ |
+----------------------------------------+

Question4.2

A listenerincrementstherelevantcount,andthesetstherelevanttextfield. This is theBushsolution(Goreis similar):

class BushListener implements ActionListener {
public void actionPerformed(ActionEvent e) {

cntBush = cntBush + 1;
txtBush.setText(Integer.toString(cntBush));

}
}

Thiscode(in init) createslistenersandattachesthemto thebuttons:

butBush.addActionListener(new BushListener());
butGore.addActionListener(new GoreListener());
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Question4.3

Add thisdeclarationof thefield status to theapplet(at/* a */):

TextField status;

Add thisat theendof theinit method:

status = new TextField(30);
status.setEditable(false);
add(status);

DeclareamethodsetStatus (somewherein Election)which to updatethestatus text field. Thismethodmayas
well updatetheotherTextFields:

void setStatus() {
txtBush.setText(Integer.toString(cntBush));
txtGore.setText(Integer.toString(cntGore));
if (cntBush > cntGore)

status.setText("Bush is ahead by " + cntBush-cntGore);
else if (cntBush < cntGore)

status.setText("Gore is ahead by " + cntGore-cntBush);
else

status.setText("Bush and Gore are equal");
}

Finally, addcallsto setStatus in thelisteners.For Bush(andsimilarly for Gore):

class BushListener implements ActionListener {
public void actionPerformed(ActionEvent e) {

cntBush = cntBush + 1;
setStatus();

}
}

Question4.4

Declareanew methodvotes which takesasargumentthevotecountdifferencen, andreturnsastringwith ‘vote’ or
‘votes’concatenated,asappropriate:

String votes(int n) {
if (n == 1)

return n + " vote";
else

return n + " votes";
}

Thenaddcallsto votes in setStatus:

void setStatus() {
txtBush.setText(Integer.toString(cntBush));
txtGore.setText(Integer.toString(cntGore));
if (cntBush > cntGore)

status.setText("Bush is ahead by " + votes(cntBush-cntGore));
else if (cntBush < cntGore)

status.setText("Gore is ahead by " + votes(cntGore-cntBush));
else

status.setText("Bush and Gore are equal");
}
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Question4.5

Thehistogramclassshouldbedeclaredasaninnerclassin Election(for instance,after/* d */). We scalethebars
sothelongestonehaslengthsize.width, andlet bothbarshaveheightsize.height/2-1 to makeroomfor a
two pixel spaceto separatethebars:

class VoteCanvas extends Canvas {
public void paint(Graphics gr) {

int maxcnt = Math.max(cntBush, cntGore);
if (maxcnt > 0) {

Dimension size = this.getSize();
double scale = (double)size.width / maxcnt;
gr.fillRect(0, 0, (int)(cntBush*scale), size.height/2-1);
gr.fillRect(0, size.height/2+2, (int)(cntGore*scale), size.height/2-1);

}
}

public Dimension getPreferredSize() { return new Dimension(250, 50); }
public Dimension getMinimumSize() { return getPreferredSize(); }

}

At /* a */, a VoteCanvasobjectis createdandboundto anew field vc:

Canvas vc = new VoteCanvas();

At /* b */, at theendof init, theVoteCanvasis addedto theapplet:

add(vc);

At theendof setStatus, we makesuretheVoteCanvasgetsrepaintedto reflectthenew status:

vc.repaint();
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