Building Java Programs

Chapter 8

Lecture 8-2: Object Behavior (Methods)
and Constructors

reading: 8.2 - 8.3
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Recall: Instance method

* instance method (or object method): Exists inside each
object of a class and gives behavior to each object.

public type name (parameters) {
statements;

}

» same syntax as static methods, but without static keyword

Example:

pubistesvord i sholEa
Sy stomz ot prrn bln(EHEE G EEHEREN S

}
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* Each point object has its own copy of the draw method, which

operates on that object's state:

G
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p]-'y = 2/
Polnt pz = -new Point )
p2.x = 4;
P2y =3y

7/
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public void draw(Graphics g) {
// this code can see pl's x and y
Ot AR O R o, SR B P

pl.draw(g);
p2.draw(qg) ;

p2( y—
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The implicit parameter

o implicit parameter:
The object on which an instance method is called.

————

e During the call p1.draw(g);
the object referred to by p1 is the implicit parameter.

e During the call p2.draw(g);
the object referred to by p2 is the implicit parameter.

» The instance method can refer to that object's fields.

« We say that it executes in the context of a particular object.
« draw can refer to the x and y of the object it was called on.
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Kinds of methods
* accessor: A method that lets clients examine object state.

e Examples: distance, distanceFromOrigin
- often has a non-void return type

- 7/:=:_

 mutator: A method that modifies an object's state.
» Examples: setlLocation, translate
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Mutator method questions

* Write a method setLocation that changes a Point's
location to the (x, y) values passed.

* Write a method translate that changes a pPoint's location
by a given dx, dy amount.

» Modify the Point and client code to use these methods.
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Mutator method answers

public void setLocation(int newX, 1int newY) {
X = newX;
Yy = newy;

public void translate(int dx, int dy) {
e D e O D G
Vo= ey et OV

}

// alternative solution that utilizes setlocation
PiEldmEei ebeeele ol b e Gl s e e e P s
et ToCa Boneatasec i e

}
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Accessor method questions

* Write a method distanceFromOrigin that returns the
distance between a point and the origin, (0, 0).

Use the formula: /x*+

e Write a method distance to compute the distance between
a Point and another pPoint passed as a parameter.

Use the formula: \/(x2 = ) + (= y1)2

» Modify the client code to use these methods.
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Accessor method answers

pubiicadenb et distantelreomrdgunriaead
b e B e Y ey R

}

public double distance(Point other) {
e 0 R e sl v
Ao W G @ Ay Ao el o N N A
ol B IR LTSN SH AT DR B U6 b eyt o > g, IR G VAT A6 Ay i

// alternative distanceFromOrigin that uses distance
pukblbrerdonblicerdiisianceEromOrEsmme) iy

Point origin = new Point () ;

return distance (origin) ;
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Printing objects

* By default, Java doesn't know how to print objects:

Poilnt prmsnew  RoEntE)y;
e
iy

System.out.println("p is " + p); // p is Point@9e8c34

// better, but cumbersome; pis (10, )

Sy sEemzonrte i prt s e Gl e st te s G e e e e e e

// desired behavior
Syictane ottt saerntEEEtli e an e i arapnesss o bt e (G0

10
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het = method

tells Java how to convert an object into a String

-

O EA Bt esl e e Rt N S N e e e Ao
Sy sieemz onbsprintin it Erssianeag oy

// the above code is really calling the following:
Sy sbomr ot rprennbarbnvtr b b oSt rang G

e Every class has a tostring, even if it isn't in your code.
» Default: class's name @ object's memory address (base 16)

Point@9e8c34

cfsah
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code that returns a String representing this object;

» Method name, return, and parameters must match exactly.

» Example:

// Returns a String representing this Point.

pulbdie S bnch oS E Baai it
e R Gt el bu b s ars

")".
14

}

12
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Object initialization:
constructors

reading: 8.3
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Initializing objects

_,/7
* Currently it takes 3 lines to create a Point and initialize it:

Y o A e e BN A e O M S o
| o S
p.y = 8; // tedious

* We'd rather specify the fields' initial values at the start:

Point p = new Point (3, 8); // desired; doesn't work (yet)

» We are able to this with most types of objects in Java.

14
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Constructors

» constructor: Initializes the state of new objects.

public type (parameters) |
statements;

}

» runs when the client uses the new keyword

» no return type is specified;
it implicitly "returns” the new object being created

» If a class has no constructor, Java gives it a default
constructor with no parameters that sets all fields to 0.

15
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Constructor example

Pilloiznercl o SR na
PG s
SRR
// Constructs a Point at the given x/y location.
public Point (int initialX, int initialY) {
X = 1initialX;
Yy = initialy;

pillbdune Svesida s T aa St e
D it e M 0 b
Ve e

}
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Tracing a constructor cal

* What happens when the following call is made?

Podrbirplvis inew s Rotttilsianyss

pi( ) « | = Y

OB O A O A B I B b B oA VI 5 S92 A ARt 52 A s B 6 R g e M B g o

X = initialX;
Yy = initialy;
}
OB A e A D B e b e e U A ES S e W e e e ey et e oo b i R S AV e
X += dx;
Ve oty

L
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Common constructor bugs

1. Re-declaring fields as local variables ("shadowing"):
e H B s el S R ol S MO A M e A ) e P A e F A e D R A B
LNE o = T A a0
L i oY B Mo Bl e S B B

}

» This declares local variables with the same name as the fields,
rather than storing values into the fields. The fields remain O.

2. Accidentally giving the constructor a return type:

SIPH oI P (o & o BRI DI AN B S o W el W e Ny R ooy R 9 GOS0 o mveden Mo o S ) ) o el
N g M B B 9, G5
e A P B A
}
» This is actually not a constructor, but a method named point

18

Copyright 2010 by Pearson Education




Client code, version 3

PR e S S P O Mo R Se
P EReR S Ea rerrvomdiinarrs S brrn g lRrar aains
// create two Point objects
Point pl = new Point (5, 2);
Point p2 = new Point (4, 3);

// print each point
Sy tenout tprint Intliplie g il ser b ns e s Sy i i
Susten ol SpprrelinyetpoheEitar son satap s el e e e e loE

// move p2 and then print it again
p2.translate(2, 4);

SRS (1@ N sy € 5 B AMTH V9 Pl ©Y Vamias o i o Wtk dhinl sl iaeiianttad Sk eV it oA B e
}
}
OUTPUT:
| O D o Re ey
B e ea e
p2: (6, 7)
19
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Multiple constructors
* A class can have multiple constructors.
» Each one must accept a unique set of parameters.

_,/

* Exercise: Write a point constructor with no parameters
that initializes the point to (0, 0).

// Constructs a new point at (0, 0).
Pl PoiEne (55

s

Sy
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