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Classes as Object Templates'

e A class serves as a template for objects.

e We can create new objects of the class
using new. Eg., we can create a new
Integer object using new (Integer is
one of Java’s built-in classes):

Integer I = new Integer(5);

e We can create our own classes and make
new instances of them. Show the objects
referenced by H and J below:

class Hello {int a = 5;}
Hello H = new Hello();
Hello J = new Hello();

This Week’s Tutorial

e Using and defining elementary
classes.

e Creating new class instances using

new.
e Invoking methods.

e Referencing instance variables.
e Constructors.

e We will use a running example to
illustrate these concepts: Computing
and displaying scores in an athletic
competition.

N\ /
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Constructors '

e A constructor is a method that is called
when a new object is created.

e The name of a constructor is the same as
the name of the class.

e Constructors usually initialize the
object’s instance variables.

e Show the objects referenced by H and J
below:

class Hello {
String a;
Hello(String a) {this.a = a;}

}
Hello H = new Hello("5");
Hello J = new Hello("bye");
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Invoking Methods I

e Each class defines a number of methods.
We can call these methods through an
object.

e this refers to the current object.

e What output do the statements below
produce?

class Counter {
int c;
Counter(int ¢) {this.c = c¢;}
void inc(int ¢) {this.c += c;}
int value() {return c;}
void print() {System.out.println(c);}
}

Counter a = new Counter(0);

Counter b = new Counter(5);
a.inc(5);

b.inc(a.value());

\\3;print(); A4///
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The Event Program'

e Again, our task will be to write a
program that reads in a number of
competitors and their scores, totals the
scores and prints out a histogram of the
results.

e This time, though, we’ll use classes and
methods to break up the program in

manageable chunks.

?E cmdtool — /usr/local/bin/tesh

> java Event]

Enter NAME COUNTRY SCORE1 SCOREZ ...~ or “EMD’ to stop:
Swen SWE 3 2 5

Enter “NAME COUNTRY SCORE1 SCOREZ ...” or "EMD” to stop:
Karen US 1 2 2

Enter “NAME COUNTRY SCORE1 SCOREZ ...~ or "EMD” to stop:
Burt N2 002

Enter “NAME COUNTRY SCORE1 SCOREZ ...” or “END’ to stop:
END

Synchronized Swimming

[10]
ok

Private and Public'

e Fields and methods can be declared

private or public.

e public class members can be accessed
from outside the class.

e private class members can only be
accessed from within the class.

e All instance variables should be declared

private.

e Methods will normally be declared
public.

class Counter {
private int c;
Counter (int c¢) {this.c = c¢;}
public void inc(int c¢) {this.c += c;}

public int value() {return c;}

ok o

ok o fo o

ok o ok

Swen Karen Burt
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=
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Which Classes Do We Need?'

e Often, each class will represent the
description of some “physical”, real
world, object.

e In our example, we're dealing with three
such objects: competitions, competitors,

and bar-graphs.

e Hence, our program will contain three
classes in addition to the main class:

class Competition { ... }
class Contestant { ... }
class BarGraph {...}

class EventJ {

public static void main () { ... }
\_ J
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The Contestant Class II

What operations will we need to perform on
contestants?

1. Create a new contestant, giving them a
name and a country of origin. We do
this using the Contestant constructor.

2. Add a new score to the contestant’s total

score.
3. Retrieve the contestant’s total score,

name, and country of origin.

class Contestant {

Contestant (String name,

String country) { ... }
public String getName () { ... }
public String getCountry () { ... }
public int getTotal (O { ... }

public void addScore(int score){...}

The Contestant Class III

e Test the Contestant operations before

using them in a real program:

class UseCont {
public static void main (...) {

Contestant a,b;

a = new Contestant("John", "NZ");

b = new Contestant("Sven", "SWE");

a.addScore(1); a.addScore(9);

b.addScore(3); b.addScore(8);

System.out.println(a.getName() +
"’s score: " + a.getTotal());

System.out.println(b.getName() +
"’s score: " + b.getTotal());

J_' cmdtool - fusr/local/binftesh |

» java UseCont
Tohn's score: 10
Sven’s score: 11

>
&

\_ /
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The Contestant Class IH.

e What does the running program look
like when we get to the end of the main
method in the previous slide?

name="Sven"
country="SWE"

///////27 total=11
addScore()
getName ()

getCountry()
getTotal()

name="John"
country="NZ"
total=10

addScore()
getName ()
getCountry()
getTotal()

Main program

=+
[+

e Note that the running program contains
two objects, one for each contestant. The
variables a and b refer to (or point to)

\ these objects. /
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/ The Contestant Class IVI

class Contestant {
private String name;
private String country;
private int total;

Contestant (String name,

String country) {

this.name = name;
this.country = country;
this.total = 0;

}

public String getName () {
return name; }

public String getCountry () {
return country; }

public int getTotal () {
return total; }

public void addScore (int score) {

total += score; }
. J
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e Test the BarGraph class:

(¢

c.addValue("Bart", 6)

c.print();

.addValue("Lisa", 5);

)

3

c.addValue ("Homer", 10);

The BarGraph Class HI

7] cmdtool — fust/local/bin/tecsh

» java UsedGraph

Heights

[E]
[5] e

o e
s et
s P
. e
bt et

Lisa Bart

[10]

ol
otk
ot
s
ot
otk
s
s
ot
ot

Homer

~

public static void main (String [] args) {
BarGraph ¢ = new BarGraph("Heights");

The BarGraph Class II

What operations will we need to perform on

bar graphs?

1. Create a new graph, giving it the

“banner” (heading).

2. Add a new value to the graph, at the
same time giving the label to print under

the bar.

3. Print the graph.

4. We’ll also use some private methods to

simplify printing the graph.

class BarGraph {

Slide 7-18

BarGraph (String banner) {...}
public void addValue (
String label, int value) { ... }
public void print (O { ... }
\_ /
Slide 7-17
/ o \
1S
<
=
[<H)
5]
<
+~
=
Q
&
)
—_
(<)
B :,
= g ¢
= = S o
2| * F
wn
2] €2 :
i~ g 3
— Y .; :‘U
Of 23 o kK
@ a = g
ml o=
[l
«b] +
| I
B S T
< 9
.- =
s o § -
L EE P
L g 9 L0
S A& 5l G
= g a niomn S~
0n 0o 4 >
§ &3 958 S8
= = —~ Q- g A
N . NEKES m/

Slide 7-19



/
N
=/

{
= a {
- — T 90
N—r € . .

N - . % ,m Jm ¢ Qurautad-ano-weqsig
= LN - 5% 4 €
@ g o 8 - 5 g d £ (w3\2\,)2utad- gno-weasfg
| ~ [ 4
o] L O K - § (wkksiok,) auTad- ano -weaskg
— - m n n o [0) % m ~
@) —_ - m o ~_( (S =< [o]semntTea) JFT oST®
(] ~ L P ~
1mw 29 85 ~ = A " o $(u[n+ [2]senTear +,],)2utad-ano-wegskg
s 29SS .- 8 S X S5 0= 3 = (s == [2]senTea) IT
o M - 0 0 + n [ ..nuw r_u ﬁ.v: L} ﬂ wn " .
@) P Mom m ++m B B W m CXERE = }(++2 f{qunopsnyes»d {(Q=D 3UT) I0F
— . - ‘0= H =
= m m m_ _m 3 m nm m m m M 2 W_ g }(--S f0=<s {()°onTepxej1s8=s JuT) IOJ
M P o g o9 B e e B o 8 0H g } () saegautad ptoa ogeatad
& a 99w A "R b Tew® B
~ 5 - > T 5 g O 0
=1 3 Z gre Ok d
R -~ R ~ & - (P) AT sselp ydernreq oy,
. j \ ,m/
{Isuueq = J9UURq'ST
nﬁ st ¢ Ourautad- ano weqsLg
‘{0 = ajunojsnyea .
¢ [senTepFgoNxel] Sutx swm "mu aqe w3\ + [2]eTeqeD) sutad an0 megshs
'L TeAZ0ONX®H] PS5 B R (++2 fjunopenyea>d (=2 3JUT) IOF
¢ [senTepJOONXR}] 2UT MOU = senTea

} () steqeTautad proa sjeatad
} (asuueq Jutigg) ydeanieg

(=)
‘ o {
fzeuueq Surtailg _
~ ¢ Ourautad- ano weqsLg
fquno)snyea qut
‘[] sTeqeT Sutaag @ e W) uTautad- qno ‘wegsLg
“D sonTen ...E.n n ¢ (zoUURq + ,, w)urautad- ano ‘weasfg
. j § (== e e W) uTautad- qno ‘weasLg

{0 = SenTepJOONXeH JUT TeutrF orge3s ejeatad
} udezpreg sseTo } () asuuegautad proa sgeatad

(v) AL sse) ydernreg oy, (5) AI sse[D qderpreq oy,

Slide 7-23

Slide 7-22



*poyjew uteuw ey Jo
pue ey e urexZoxd eyz Jo snjeis eyl e

f()aurad
f(aT)enTRAPPR
..... an uexe uen [
W3 | WHOTRL | WEeAS, || goufs, —zewreq
éﬂoqu—Hwb
=sTeqer
z s o1 | —=semfea
..... — \
IRy (=
ﬁoapﬁpomﬁoo
urex8oxd urtey /
() Teaol3e3 ()Teaol3ed ()Teaolae3
() £13umopqe8 () £x3umopa el ()£x3unop3ed ()eurepael
()eurey3e3 () eureN3 03 () eureN3 03 (T)3ue3isequonied
() ex0o5ppRE ()exoogppe ()exoogppe () aueisesuo)ppe
“““““““““““““““““““““““““““ Zsrueasenuos
z=Te30% g=Te30% 0T=Te20% £=3Un0D3UE3563U00
wZN,=£13umoo wSNu=£13tm0> wAMS y=£13unoo W HOTYoUAS ,ewen
w3INg,,=oureu L ue ey, =eureu WUSAG ,=oureu

¢ (wotaT39dwos)ydeanregqurad

¢ (wSutumtag peztuoIydufg,
yuotatiedwoppesax = uoratiedwoo uotzTiodwo)
} (s8xe [] Sutiag) utew proa dI13e3s O1Tqnd
{ """ } () ydeapaegautad proa o13ess ejeatad
{ "' } () uotratzedwoppesa uorqrgedwo) o5Tqels ogeaTad
{ "°* } ()auelsejquo)pesI juelssjuo) OTqeqs ojeatad

} rausay sseid
‘ydei8-1eq oy} WL ‘g

"S9I00S pue
wred S103130d W0 9y} [[€ U peal ‘a1 ‘uorrjodwiod © Ul peal ‘“9sIrg |

[ SSe[)) JUAAH oY T,

/

/

Slide 7-25

Slide 724

-

-

{¢()sutad-ydead

$(()TE301398" (2)3ueysequo)lad - uorarreduos

¢ () eureNa983 - (2)queqsoquonaal  uotqr4adwos)enyepppe - ydeid
f{0=2 3jutr) I0%
£ (()oureNge8 uotrgtaedwos)ydernreg mou = ydeild ydeipreg

(++2 ¢ ()saueasequo)yprequmyies - uoTqT4edwos>o
} (uwotataedwoo uorgigedwo)) ydexpregiutad proa oTyels oqeatad
{
{ !(3ueiss3uod)iuelssjuo)ppe uorqT3odwoo
‘wotgrgedwod uIngex (TINU == 3JUEL]SOJUO0D) JIT
¢ ()3uelsequo)pesl = JUEISSOJUOD JUR]SDIUOY
} (ff) oz
¢ (eure))uotaTrodwoy Mmeu = uorgriedwod uorgTiedwo)
} (swey Sutazg) uorgriedwo)pesa uorgraedwo) d5Tgels ogeatad

(q) IIT sse[D JueAy oY,

+ we’

\_

{quUe]s9quUod uUIN}LI
{

¢ (®I1008)9I00GpPpR ' JURYSSJUOD

¢ (ueyolaxsu-])juresyed- 1e8equl = ©I100S 3JuT
} (()susyolaIojsey‘]) oTTUM
¢ (f13unoo ‘sureu)quUe}s93UC) MOU = JUERFSSIUOD JURFSSIUOY
f(H)usyollxeu-] =
‘ITnu wangsx ((,,ANH,)sTenbe-suweu) gt
f(ueyollxdu’] =

$(8)19ZTUSYOISUTIIS MOU = | JI9zTusyolSuTialg

‘(n:doas o3 QNI I0

TIY0DS TIYO0DS AYINNOD IWYN, Ieaud,)3xelod sndul = g Sutasg

} ()auejsejuo)pesi Juelsa3uoc) OT3ess ojeatad

£1gunoo SJurtigg

sureu SuTI3g

(®) III SSe[D LA O,

Slide 7-27

Slide 7-26



N /

o Write a class Rational that allows us to

e A rational number is represented by two

e Show the state of the program after the

class Rational {

The Rational Class II

perform arithmetic on rational numbers.

integers, the denominator and the
numerator. We need operations for
creating a new rational number,
performing arithmetic on two rational
numbers, and converting a rational
number to a string (for printing).

main method has been called in the
program on the next slide.

Rational (int Denominator, int Numerator)
public Rational add (Rational B)

public Rational sub (Rational B)

public Rational mul (Rational B)

public Rational div (Rational B)

public String toString ()

Slide 728
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Denom; N = Num; }

The Rational Class III

return Integer.toString(D) + "|" + Integer.toString(N);}

return new Rational(D*B.N - N*B.D, N*B.N);}

return new Rational(D*B.N + N*B.D, N*B.N);}
public Rational mul (Rational B) {

public Rational sub (Rational B) {
return new Rational (D*B.D,N*B.N);}

public Rational div (Rational B) {
return new Rational (D*B.N,N*B.D);}

public Rational add (Rational B) {
public String toString () {

Rational (int Denom, int Num) {D

private int D, N;

class Rational {

\_

Slide 7-30

class Rat {

private static void test (

}

public static void main (...) {

3}

The Rational Class III

Rational a, String Op,
Rational b, Rational R) {
System.out.println(a+0p+b+" = "+4R);

Rational a = new Rational(3,5);
Rational b = new Rational(1,5);
test(a, " + ", b, a.add(b));
test(a, " - ", b, a.sub(b));
test(a, " * ", b, a.mul(b));
test(a, " / ", b, a.div(b));

]E cmdtool - fusr/local/binftcsh |
» java Rat 5
315 + 115 = 2025 g
315 - 115 = 10125
35 * 115 = 3129 [a]
315 /£ 119 = 1515 B
. [+
[y /
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