e

—

JYOTHISHMATHI INSTITUTE OF TECHNOLOGY AND SCIENCE
DEPARTMENT OF COMPUTER SCIENCE ENGINEEING

Excollonc @ in Education

OBJECT OREINTED PROGRAMMIN THROUGHT JAVA
Constructors(UNIT-1)
A.SHARADA

Copyright 2010 by Pearson Education



—

MAN, YOURE BEING IN(ONSISTENT
WITH YOUR ARRAY INDICES. SOME
ARE FRoM ONE, 50ME FRrRom ZERD.

DIFFERENT TASKS CALL FDR,
DIFFERENT CONVENTIONS. TO
QUOTE STANFORD ALGOR ITHMS
EXPERT DONALD KNUTH,

"WHO ARE You? How DID.
YOU GET IN MY HOULSE?
/

WAIT WHAT?

f

WELL, THATS WHAT HE
SAID WHEN | ASKED
Him ABOUT IT.

l :
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Why objects?

* Primitive types don't model complex concepts well
o Cost is a double. What's a person?
» Classes are a way to define new types
» Many objects can be made from those types

* Values of the same type often are used in similar ways
 Promote code reuse through instance methods
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Recall: Instance methods

* 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:

eiblod b ennidan s iAol bien
System.out.println ("HELLO THERE!");

}
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Point objects w/ method

e Each point object has its own copy of the distanceFromOrigin
method, which operates on that object's state: D1 @

Point pl = new Point();
piiai=r X 7/ ' 2
R e

SEiamEERTela SRR SRR e e s A e e

Point p2 = new Point () ; // this code can see pl's x and y

p2.x = 4; return Math.sqgrt(x * x + y * y);

PZvaE=R

pl.distanceFromOrigin() ;
p2.distanceFromOrigin() ;
x 4 |y| 3

2
P ::: publierdouble“distanceromOrigrn )iy

// this code can see p2's x and y
reburn  Mabh i sagrb iR onag oo
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The implicit parameter

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

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

e During the call p2.distanceFromOrigin () ;
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.

« distanceFromOrigin 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

 mutator: A method that modifies an object's state.
e Examples: setlLocation, translate
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Object initialization:
constructors

reading: 8.3
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Initializing objects

e Currently it takes 3 lines to create a pPoint and initialize it:

e S e
P =
Pt 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.

9
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Constructors

e 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 O.

10
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Constructor example

publrcvelass  Pointidg
U N o
S

// Constructs a Point at the given x/y location.
public Point(int initialX, int initialY) {
initialX;

initialyY;

X
y

O dediieaaeave i e s i e e D e e s
X dnes

Vo= da

}
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Tracing a constructor call

* What happens when the following call is made?

Pornt pla=rnew Polnt (20

pr( ¥ =« | ° y

publye  Peointfint dni i gl man rnir gy )y
X initialX;
Y initialY;

}

public void translate(int dx, int dy) {
K —=rda
e

1.2
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Common constructor bugs

1. Re-declaring fields as local variables ("shadowing"):

publlerPornitent iarna b ralyt ant i aaley o
ot oy s e R e M e S T £
AT = E e e

)

» 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:
publaeivord Foantl{inE anrtaalX, “ant anybral¥y 3

T e v o A

I Taly:

X
Yy
}
» This is actually not a constructor, but a method named point

13
Copyright 2010 by Pearson Education



e

 —
Client code, version 3

eibloflinit it ioisici it iohshn Uk i ol !
e Bl el v e ot s e et e Mt e Vet e e A a e N Pt S e e bt
// create two Point objects
Point pl = new Point (5, 2);
Point p2 = new Point (4, 3);

// print each point
Systenout printintipla i el s e s sy iy
Svabemvotbsprinelnt e (I e o e I s D T

// move p2 and then print it again
pZiabranslabe 2o dy

e o i B D S L o B A e T e
}
}
OUTPUT:
Dty
p2: (4, 3)
pls {6, )
14
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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).
Bhvt e e s lel s

x = 0;

o
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Printing objects

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

Pognt po—tmew Polnt ()
p.x = 10;
p.y = 7;

Systemyountvprintin (Mo Tealidnprenaalan

// better, but cumbersome; P
Svohem o v o initio e e e

// desired behavior
e e e e
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is Point@9e8c34

is (10, 7)
W p.y + I

is (10, 7)
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The toString method

tells Java how to convert an object into a String

Point pl = new Point (7, 2);
Shioneoya mibhei et asiy el el B e e o B B

// the above code is really calling the following:
System.out.println("pl: " + pl.toString());

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

Point@9%e8c34

17
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f = L SAa

pubidevStringvEtoSErano: @
code that returns a String representing this object;

 Method name, return, and parameters must match exactly.

 Example:

// Returns a String representing this Point.
pubia e SErang  EoSErIRg (i
return 1) (" + X + "’ 1) + y + ") "’.

}
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