Building Java Programs

Chapter 9
Lecture 9-3: Polymorphism

reading: 9.2
self-check: #5-9
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Polymorphism

 polymorphism: Ability for the same code to be used with
different types of objects and behave differently with each.

» System.out.println can print any type of object.
« Each one displays in its own way on the console.

» CritterMain can interact with any type of critter.
- Each one moves, etc. in its own way.
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Coding with polymorphism

* A variable of type T can hold an object of any subclass of T.

Employee ed = new Lawyer();

* You can call any methods from Employee on ed.
* You can not call any methods specific to Lawyer (e.g. sue).

* When a method is called on eg, it behaves as a Lawyer.

System.out.println (ed.getSalary()) ; // 50000.0
System.out.println (ed.getVacationForm()) ; // pink
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Polymorphism and parameters

* You can pass any subtype of a parameter's type.

public class EmployeeMain {

ISP A e e iAo Me i 1 P S s SARI B e I Feoe S ele Yol s
Lawyer lisa = new Lawyer();
Secretary steve = new Secretary():;

printInfo(lisa);
printInfo (steve) ; \\\\\\\\\\\\\\\\*
: -

public static void printInfo (Employee empl) ({

System.out.println("salary = " + empl.getSalary()):;

AV RE =11 (O B R s oM A b 0 CEl AL (LT 0 = VA S I Aand e, o =V o o e T =W DAV A= @ Yo EAIN O RE B B = YA oY ) o or

System.out.println("form = " + empl.getVacationForm())
(

System.out.println() ;

}

OUTPUT:

salary = 50000.0 salary = 50000.0

VA ToRAdaye sl vacation days = 10
vacation form = pink vacation form = yellow
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Polymorphism and arrays

e Arrays of superclass types can store any subtype as elements.

public class EmployeeMainZ2 {
|o1D ] CHEAN SIS BT NI oRT A O B R 115 B B o o 1 AV PR e e Ke b mea
Employee[] e = { new Lawyer(), new Secretary(),
new Marketer (), new LegalSecretary() };

for (int 1 = 0; 1 < e.length; i++) {
SiisiEe e e e SiaRisprana e sl dat Sarliary i C)evs
System.out.println("v.days: " + e[i].getVacationDays()) ;
S S M O e R P T SR )

}

Output:

salary: 50000.0
AN PRV Aol riD)
SanlkaeyEs ey G0
VG eSSt N O
salary: 60000.0
Vae e a0
salary: 55000.0
v.days: 10

—
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Polymorphism problems

* 4-5 classes with inheritance relationships are shown.

* A client program calls methods on objects of each class.

* You must read the code and determine the client's output.

 We always place such a question on our final exams!
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A polymorphism problem

* Assume that the following four classes have been declared:

eiblioHlate e d b rore wal oo R |
jeibior s licin iokine (=] alerel e o )
Sysivenmsottpreiniini oot By

}

publresvordmethoe 2 Crssy
O A B e A O HE oy O et W e B M o e e e oA P

}

pEblEEes SErI N EoSEE IR G =
return Y foo's;

}
}

public class Bar extends Foo {
publiiesvoildimethod2 ()=
Syetemsout iprintin (Mg e sDnys

}
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A polymorphism problem

public class Baz extends Foo {
Pl e eriei e b i as:
SAVASHBL= (A O § ot o i 14 Ko A O W v O s B 9

}

publiteras B ingrboSEEERGHE)myT
e B AR A B S

}
}

public class Mumble extends Baz {

public void method2 () {
Sy SEC-oMErRrd Rt Mt et

}
}

e What would be the output of the following client code?

R O O S Py o Y = 1] Y A B e (6 B = N S i OO ) o e R U At m = U o R e o o o o B/ 9 R e g = Sy B U4 H O By =g o o B
YO Bz G 2 0 Sty s o O St g = =Ygk S O BE o tyaal =0 YOm0 B b o v |

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

elements[i] .methodl () ;

elements[i] .method2 () ;

A T S T e e S G H A LA s
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Diagramming the classes

* Add classes from top (superclass) to bottom (subclass).

e Include all inherited methods.

Foo
rrethod1 fon 1
method fon 2
toString foo

£|}.
| |

Bar Baz
frmethocf) fon 1 method1 haz
triethod har 2 (rmethoc2) fon 2
(tostring) foo toString haz
Mumble
(rmethoci) haz 1
ffoSting) haz

—
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Finding output with tables

method Foo Bar Baz Mumble
methodl e @R iEGic R e B Tk L
method?2 e, R SOROR mumble 2

EoSEringa|foo foo baz baz
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System.out.println(elements[i]) ;
elements[i] .methodl () ;
elements[i] .method?2 () ;
RV = IR N D UCA s oR e ) o Lya! (o) v

foo
foo
foo

e e
foo
bar

baz
baz
TN

baz
baz

mumble 2

elements={new Foo (),
AE e L N E T s T S R e e

e QOutput:

1
2

N

N -

2
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Polymorphism answer

new Mumble () };

new Bar (), new Baz(),




