Lecture 4
Part A

Classes and Objects -
Object Orientation



Observe-Model-Execute Process

Real World: Entities — - . Ob’e"ts
(instantiations of templates)

ey Person Person
Entities: Strin name; ° name | “Jim” ( name | “Jonathan”
i doublp weight; N

jim, jonathan, ...
L l* _

weight | 80 jonathan’ | weight 80
1.80 —_— height 1.80

doublp height;
} Execute

(— Entities: class Potint {
double x;
1(2,(3), p2(-1, -2 4
i b2t s —— doublely;
}




Modelling: from Entities to Classes ;[Ae«ttz% L] A}oéms 4 'l/eé@
cless et o'?".“%\:l,)’ tleses dlteson
Example Z . atedueS  mstAts

Points pn a two-dimensional plane are identified by theirsigned

distances from the X- and Y-axises. A point may move attrdute
arbitrarily towards any direction on the plane. Given two points, Cﬁ/)
we are often interested in knowing the distance betweenthem:

Example 2

A person is a being, such as a human, that has certain

attributes and behaviour constituting personhood: a person
ages and grows on their heights and weights.




OO Thinking: Templafes VS. InSfanCeS public class Point {

2 Tt private double x;

P ’

p\ 1 47(?@;_ < X | -4 private double y;
*1 o S }

A template (e.g., class point) defines what's shared by a set
of related entities (i.e., 2-D points).
o Common attributes (x, y)
o Common behaviour (move left, move up)

e Each template may be instantiated as multiple instances,
each with instance-specific values for attributes x and y:

o (Point instance plis located at (3,4)
o (Point instance p2 is located at (-4,-3)

 Instances of the same template may exhibit distinct behaviour.
o When p1 moves up for 1 unit, it will end up being at (3, 5)
o When p2 moves up for 1 unit, it will end up being at (-4, -2)
o Then, pl’s distance from origin: [V/32 + 52]
o Then, p2’s distance from origin: [/ (-4)2 + (-2)2]




m
—

{

/* implementation of method m */

}

e The Header of a method consists of:
o Return type [ RT (which can be void) ]
o Name of method [m]
o Zero or more parameter names [ p1, P2, ..., Pn ]
o The corresponding parameter types [ Ty, To, ..., Th]
e A call to method m has the form: m(ay, ao, ..., an)
Types of argument values ay, ao, ..., a, must match the the
corresponding parameter types T4, To, ..., Th.




Parameters vs. Arguments

_—

double y) {...

class Point {
Point(double X,

double getDistanceFrom(Pg

void move(char direction, double units) {...}

¥

class PointTester {
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Template Definition

static void main(String[] args) {
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Point p1 = new Point(2.5, -3.6);

Point p2 = new Point(-4.8, 5.9),
double distl = pl.getDistanceFrom(p2);
double dist2 = p2.getDistanceFrom{p1);
pl.move('R’, 7.6);
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Kinds of Methods

1. Constructor
o Same name as the class. No return type. Initializes attributes.
o Called with the new keyword.
o e.g., Person jim = new Person (50, "British");

2. Mutator
o Changes (re-assigns) attributes
o void return type
o Cannot be used when a value is expected
o e.g.,double h = jim.setHeight (78.5) isillegal!

3. Accessor
o [ses attributes for computations (without changing their values)
o Any return type other than void
o An explicit ret urn statement (typically at the end of the method)
returns the computation result to where the method is being used.
e.g., double bmi = jim.getBMI() ;
e.g., println(pl.getDistanceFromOrigin () ) ;




public class Point {
private double x;
private double y;

\3'4' -2

public Point(double X, doublel£3 {

Hhis = x; R =\
%-&5\

this.y = vy;
'yl VZ

public void moveUp(double units) {
this.y += UNTTS; 1\

by

public double getX() {
return thiswx,

}

Plo2

public double getY() {

return this.y;
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}

public double getDistanceFromOrigin() {
double dist—=——m—mm™m™m™mm™ —~
Math.sgrt(this.x * this.x
— + fiis.y * fhis.y);
return dist; '_‘— —
P

public class PointTester {

public static

System
System
System
System

args) {

)

etXQ + ",

.out.println("pl " + "(" HpY.g
(p2)getX() +_)

.out.printlnCp2 " + "("
.out.println
.out.printl

getDistanceFromOrigin());
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System
System
System
System

.out.println("pl " + "(" + pl.getx() + ",

.out.printlna? " + "(" + p2.getX() + ",
.out.printl .getDistanceFromOrigin());
.out.printl .getDistan agin());

etDistance romvr1g1n()§?

"+ pl.getYQ + ")");
"+ p2.getYQ + "");




Use of Accessors vs. Mutators

class Person {

(voidAetWeight(double weight) { ...
double/getBMI() { ... }
¥

e Calls to mutator methods cannot be used as values. / ._Zd

o e.g., System.out.println (jim.setWeight (78.5)
o e.g., double W= gl SetWelght(78  ;

o e.g., jim.setWeight (78.5) g@m(;% d‘fd

e Calls to accessor methods sLh/ou/d be used ag, values.
o e.g., jim.getBMI () yotum ol Vﬁf"m”/ﬁo }7;/1:['44/
o e.g., System.out. p‘l/tln (jim.getBMI () ytof VJ/}&
o e.g., double w(= gimugetBMI () ;




Method Parameters

e Principle 1: A constructor needs an input parameter for
every attribute that you wish to initialize.

e.d., Person (double w, double h) VS.
Person (String fName, String 1Name)

Principle 2: A mutator method needs an input parameter for
every attribute that you wish to modify.

e.g., In Point, void moveToXAxis () VS.
void moveUpBy (double unit)

Principle 3: An accessor method needs input parameters if
the attributes alone are not sufficient for the intended
computation to complete.

e.g., In Point, double getDistFromOrigin () VS.
double getDistFrom (Point other)




Lecture 4
Part B

Classes and Objects -
Reference Aliasing



Copying_Primitive vs. Reference Values

Primitive
System.out.println(if=3) J);/+truex*/
System.out.println && k == 7); /+truex/
‘ 2 \ ‘ 3 \ 3 nuplaey c{b Fm/lc{'(u@'
= 3 e Nﬁl\l@f OF Adﬁ(vessp\f

Point (pI) = new Point( ; Reference
p3

Point SsE Cprintlalpl p2) ; /+true*/
Point ne Poaﬁﬁ b

Systme.but.pfintln(p3 == () 2);/*xfalsex/
Systme.out.println(p3.x == pl.x && p3 y == pl.y);/*truex/
Systme.out.println(p3.x == p2.x && p3.y == p2.y);/*truex/




Copying_Primitive Values

int i1 = 1; | @I@I

ImE 22 = 2% - L
int i3 = 3; / l tz >
int[] numbersl = ;

int[] numbers?Z = new int [numbersl.length];
for(int 1 = 0, 1 < numbersl.length; 1 ++%)

numbers2[_1;] = numbersl[i];

} = 3
numbersl1[0] = 4;
System.out.println(numbersl[0]);
System.out.println(numbers2[0]) ;1
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Copying Reference Values: Aliasing peonsl
\

new Person("Alan"); R _l

Person alan

Person mark = new Person("Mark");
Person tom = new Person("Tom") ;

Person jim = new Person("Jim")l.
qF=mson|) personsl = (G1a) Gapk)(Foryik o
Person|[] persons? = new Personfpersonsl.length];

7,

or(int i = 0; 1 < personsl.length; i ++) { Person perso"ﬂJ

persondlli] = persondili]; } name name |*

ST oCNS IO . SeCAge L /0) 7 — age age 0
System.out.println(jim.getAge()); O _b”,\ Person
System.out.println(alan.getAge()); /O - \7 name “E’_
System.out.println(persons2[0].getAge()) ,70 J 7: age 0
Ee_rsonleO] = jim; ®
LersonslOl . setage (/o) ;

WS, ©UIE o [z L imiE ILim jlm.getAge());7§ x X x

System.out.println(alan.getAge());

System.out.println(persons2[0].getAge()) ;’b ‘. > O
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