Unit 05 Day 05 - Polymorphism.notebook

1. Log in
2. Today We Begin Unit 5

- Inheritance (overriding and more)
- Polymorphism

- Abstract Classes
- Interfaces

November 27, 2015

Polymorhic -When a method has been overridden
it is considered to be polymorphic.

Oct 16-7:52 AM

Polymorhic - When a method has been overridden
it is considered to be polymorphic.

Polymorphism - Selecting the correct method to use
when a method is polymorphic (when
there are mulitple choices due to
overriding).

Nov 11-3:13 PM

Nov 11-3:13 PM

A very important difference...

Method Overloading VS  Method Overriding

A very important difference...

Method Overloading VS  Method Overriding

public int addlt(int a){
return a++;

}

public double addit(double a) {
return a+a;

public int addlt(int a, int b) {
return a+b;

Overloading - more than one method
with the same name.

(Must choose which fits)

Nov 13-12:26 PM

Nov 13-12:26 PM

A very important difference...

Method Overriding

public class myClass2 extends myClass1

public class myClass1 { super();
public int a; public int b;
public myClass1() { myClass2() {
a=5; b=3;
} } '
public int addlt(int x) { @Override /luse Capital O
return x+x; public int addlt(int y) {
return y*y;
}

Overriding - Over-writes a method.
"Replaces a method" when appropriate

Nov 13-12:26 PM
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A very important difference...

Method Overloading VS  Method Overriding

public int addlt(int a){
return a++;

}
public double addlt(double a) {
return a+a;

}
public int addilt(int a, int b) {
return a+b;

Overloading -
The computer makes the decision on which to use when the program is compiled.
Compiler compares the method header to see which one works.

Compiler checks to see which one can run and find the one to use.

Eal ol

This is called Early Binding or Static Binding (done before running).

November 27, 2015

Nov 13-12:26 PM

A very important difference...
Method Overriding

public class myClass2 extends myClass1

public class myClass1 { super();
public int a; public int b;
public myClass1() { myClass2() {
a=5; b=3;
} }
public int addlt(int x) { @Override
return x+x; public int addlt(inty) {  juse Capital O
return y*y;
}
Overriding -

1. The computer makes the decision on which to use while it is running.

2. While running, all the methods might work but the choice on which to use is made .
3. The decision is made while the program is running (run-time decision).

4. This is called Late Binding or Dynamic Binding (done "on-the-spot" when needed).

A new scenario: The Fishing Trip

public class LaunchBoat {

public void step1( ){
System.out.printin(" back in");
step2();

J

public void step2( ){
System.out.printin(" launch boat");
step3();

J

public void step3( ){
System.out.printin(" go park");

Nov 13-12:26 PM

Nov 13-1:07 PM

A new scenario: The Fishing Trip

public class LaunchBoat {

public void step1( ){

Launch Boat
System.out.print(" back in");
No Instance Variables step2();
No Constructor Method ;
stepl() //method public void step2( ){

step2() //method

step3() /method System.out.print(" launch boat");

step3();
7
public void step3( ){

System.out.print(" go park");

A new scenario: The Fishing Trip

public class LaunchBoat {

public void step1( ){

What is the output for the following.... System.out print(" back in’);
step2();
LaunchBoat launch1 = new LaunchBoat( ); J
public void step2( ){
launch1.step(); System.out.print(" launch boat");
launch1.step2( ); step3():
J
launch1.step3( ); public void step3( ){
System.out.print(" go park");
J

Nov 13-1:07 PM

Nov 13-1:07 PM

A new scenario: The Fishing Trip

LaunchBoat launch1 = new LaunchBoat( );

launch1.step1(); //back in launch boat go park
launch1.step2( ); /Mlaunch boat go park
launch1.step3(); //go park

Nov 13-1:07 PM
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A new class: GoFishing

GoFishing

No Instance Variables
No Constructor Method

stepl() //method
step2() //method
step3() //method

public class GoFishing {

public void step1( ){
System.out.print(" drive boat");
step2();

7

public void step2( ){
System.out.print(" find spot");
step3();

]

public void step3( ){
System.out.print(" bait hook");

November 27, 2015

A new class: GoFishing

public class GoFishing {
public void step1( ){

What is the output for the following...

GoFishing fishing1 = new GoFishing( );
fishing1.step1();
fishing1.step2();

fishing1.step3( ),

System.out.print(" drive boat");
step2();

J

public void step2( ){
System.out.print(" find spot”);
step3();

J

public void step3( ){
System.out.print(" bait hook");

Nov 13-1:07 PM Nov 13-1:07 PM

A new scenario: The Fishing Trip

GoFishing fishing1 = new GoFishing( ); GoFishing LaunchBoat

fishing1.step1(); //drive boat find spot bait hook

fishing1.step2(); /ffind spot bait hook

fishing1.step3( ), //bait hook

Nov 13-1:07 PM Nov 13-2:07 PM

GoFishing

LaunchBoat

Nov 13-2:09 PM

GoFishing

LaunchBoat

Nov 13-2:10 PM
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GoFishing
stepl()
step2()
step3()

LaunchBoat

~stept{)—override|
-step2tr-override|
-step30)override|

November 27, 2015

Nov 13-6:24 PM

GoFishing
stepl()
step2()
step3()

super.stepi(

super.step3(

LaunchBoat

) | -stept-—override:
super.step2() | -step2yoverride
)| -step30-—override.

<+ The LaunchBoat step7()
method has been overridden!

If | ever want to use it,

super.step1( )

Nov 13-6:24 PM

In order to code this process ...

o
oo
oo
oo

e
‘(‘,(9
oo

o
?o\«“"@

public class GoFishing extends LaunchBoat {

@Override

public void step1( ){
System.out.print(" drive boat");
step2();

J

@Override

public void step2( ){
System.out.print(" find spot”);
step3();

J

@Override

public void step3( ){
System.out.print(" bait hook");

Nov 13-2:13 PM

Current status of GoFishing ...

GoFishing
stepl()
step2()
step3()

The output remains the same for ...

GoFishing fishing1 = new GoFishing( );
fishing1.step1( );
fishing1.step2( );

fishing1.step3( ); //bait hook

//drive boat find spot bait hook

/ffind spot bait hook

LaunchBoat

-stepl{)-—override|
-step2}-override|
-step30)—override|

Here's where things get "fishy" ...

fishy ——|  LaunchBoat

stepl()  //backin
step2()  //boat of
step3()  //gopark

Nov 13-2:10 PM

LaunchBoat fishy = new GoFishing();
fishy.step1();

System.out.printin(™);

fishy.step2();

System.out.printin(™);

fishy.step3();

*** Build a LaunchBoat type object ***

Nov 13-2:25 PM

Here's where things get "fishy" ...

fishy ——{  LaunchBoat

stepl()  //drive boat]
step2()  //find spot
step3()  //bait hook

LaunchBoat fishy = new GoFishing();
fishy.step1();
System.out.printin(™);
fishy.step2();
System.out.printin(™);
fishy.step3();

Override by filling
«—— with the GoFishing ]
class method calls

oaymor®”

Nov 13-2:25 PM
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Comprehending that little fishy...

The outgut remains the same for ...
LaunchBoat fishy = new GoFishing( );

fishy.step1(); //drive boat find spot bait hook
fishy.step2( ); /ffind spot bait hook
fishy.step3(); //bait hook

stept()
step2()
mfz()

LaunchBoat

~stept{)-—override
~step2(r-override
-step3)—override

Things are about to get harder, make this change ...
What if GoFishing wants to use one of the LaunchBoat methods?

l——

public class GoFishing extends LaunchBoat {

@Override
public void step1( ){
super.step1();
System.out.print(" drive boat");
~stop2(-);

}

@Override

public void step2( ){
System.out.print(" find spot");
step3();

}
@Override
public void step3( ){
System.out. print(" bait hook");

call to the superclass!!!

}
7

Nov 13-2:10 PM

Nov 13-2:38 PM

public class GoFishing extends LaunchBoat {

public class LaunchBoat {

fishy.stepl();

@0verride public void step1( ){
public void step1( ){ System.out.print(" back in");
super.stepl(); step2();
System.out.print(" drive boat"); }
} public void step2( ){
@0verride System.out.print(" launch boat");
public void step2( ){ step3( );
System.out.print(" find spot");
step3(); public void step3( ){
i System.out.print(" go park’);
@Override 1
public void step3( ){ }
System.out.print(" bait hook");
1
]
LaunchBoat fishy = new GoFishing(); fIShy aunchBoat

stepl() //subclass
step2() //subclass
step3() //subclass

public class GoFishing extends LaunchBoat {
@Override
public void step1( ){
super.step1();
System.out.print(" drive boat");

1

@0verride

public void step2( ){
System.out.print(" find spot");
step3();

1
@Override
public void step3( ){
System.out.print(" bait hook");
}
}

public class LaunchBoat {

public void step1( ){
System.out.print(" back in");
step2();

}

public void step2( ){
System.out.print(" launch boat");
step3();

public void step3( ){
System.out.print(" go park");
'
}

LaunchBoat fishy = new GoFishing():
fishy.stepl();

super.stepl();
System.out.print(" drive boat");

fishy ——|  LaunchBoat

stepl() //subclass
step2() //subclass
step3() //subclass

Nov 13-2:38 PM

Nov 13-2:38 PM

public class GoFishing extends LaunchBoat {

public class LaunchBoat {

System.out.print(" drive boat");

step2();

@Override public void step1( ){
public void stepi(){ System.out.print(" back in");
super.stepl( ); step2();
System.out.print(" drive boat"); }
} public void step2( ){
@Override System.out.print(" launch boat");
public void step2( ){ step3();
System.out.print(" find spot");
step3(); public void step3( ){
} System.out.print(" go park”);
@0verride }
public void step3( ){ )
System.out.print(" bait hook");
1
]
LaunchBoat fishy = new GoFishing(); ﬁShy aunchBoat
fishy.stepl();
per.step1(); t t " backin"); stepl() //subelass

step2() //subclass
step3() //subclass

public class GoFishing extends LaunchBoat {

public class LaunchBoat {

@Override public void step1( ){
public void step1( }{ System.out.print(" back in");
super.step1(); step2( );
System.out.print(" drive boat"); }
} public void step2( ){
@0verride System.out.print(" launch boat");
public void step2( ){ step3();
System.out.print(" find spot");
step3(); public void step3( )
} System.out.print(" go park”);
@Override }
public void step3( ){ }
System.out.print(" bait hook");
}
}
LaunchBoat fishy = new GoFishing(); flShy aunchBoat
fishy.stepl();
uper.step1(); int(" back in"); stepl() //subclass
System.out.print(" drive boat"); step2(); step2() //subclass
—l step3() //subclass
System.out.print(" find spot");
step3();

Nov 13-2:38 PM

Nov 13-2:38 PM
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public class GoFishing extends LaunchBoat { public class LaunchBoat {

@Override public void step1( ){
public void stepi( ){ System.out.print(" back in");

super.stepl( ); step2();

System.out.print(" drive boat"); }

public void step2( ){

@Override System.out.print(" launch boat");
public void step2(){ step3();

System.out.print(" find spot"); }

step3(); public void step3( ){
} System.out.print(" go park”);
@Override }

public void step3( ){ )
System.out.print(" bait hook");
1
J

public class GoFishing extends LaunchBoat { public class LaunchBoat {

@Override public void step1( ){
public void step1( ){ System.out.print(" back in");

super.step1(); step2( );

System.out.print(" drive boat"); }

public void step2( ){

@Override System.out.print(" launch boat");
public void step2( ){ step3();

System.out.print(" find spot”); }

step3(); public void step3( ){
J System.out.print(" go park");
@Override }

public void step3( ){ }
System.out.print(" bait hook");
}
}

LaunchBoat fishy = new GoFishing(); fis hy aunchBoat
fishy.stepl():

iper.step(); t t. "backin"); stepl() //subclass

System.out.print(" drive boat"); step2(); step2() //subcloss

stepd() //subelass

System.out.print(" find spot”);
step3();

System.out.print(” bait hook");

LaunchBoat fishy = new GoFishing();

fishy.stepl():
5uper.5rep1{);> b System.out.print(" back in");
System.out.print("drive boat");  step)(); ey System.out.print(” find spot”);
step3();

System.out.print(” bait hook");

Output: back in find spot bait hook drive boat

Nov 13-2:38 PM

Nov 13-2:38 PM

A visual that might help ...

A visual that might help ...

GoFishing
polymorphis™
stepl() super.stepl() ===========—=——-n
" drive boat"
step2() " find spot" LauhchBoat
step3()
step3() " bait hook" stepl() " back in"
step2()
step2() " boat off"
step3()
step3() " go park"

Nov 13-6:35 PM

GoFishing
stepl() super.stepl()
" drive boat"
step2() " find spot" LaunchBoat
step3()
step3() " bait hook" stepl() " back in"
step2()
step2() " boat off"
step3()
step3() " go park"
Nov 13-6:35 PM
A visual that might help ...
GoFishing
Polymorphis™
stepl() super.stepl() ================q
" drive boat"
step2() " find spot" LavhchBoat
step3() T
step3() " bait hook" stepl() " back in"
e———- step2()
i
v
o emd= step2() " boat of '
step3()
step3() " go park"

A visual that might help ...

GoFishing
polymorphis™
stepl()  super.stepl() ================n
" drive boat"
step2() " find spot" «-—q LahehBoat
step3() ! pehzoar
1
" N i
step3() bait hook' ! stept()  back in'
: == step2()
i '
= o === step2() " boat off"
step3()
step3() " gopark"

Nov 13-6:35 PM

Nov 13-6:35 PM
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A visual that might help ... A visual that might help ...
GoFishing GoFishing
Polymorphis™ polymorphis™
stepl() super.stepl() =============—=-q stepl() super.stepl() ================q
" drive boat" " drive boat"
step2() " find spot"  «==xq LauhchBoat step2() " find spot" < ==nq LauhchBoat
- step3() i B re---- step3() ! I —
1 1 L] 1
M " N " ! M " 0 !
step3() bait hook : stepl() " back in" step3() bait hook' : stepl() " back in"
i | il step2() i | it step2()
i v i v
S=s M3 step2() " boat of ' S=s P 3o step2() " boat of "
step3() step3()
tep3 " K tep3 u K
step3() gopar Trace the output: step3() g0 par
back in find spot bait hook drive boat
Nov 13-6:35 PM Nov 13-6:35 PM

Things to do ...

1. Wrap Up Unit 5 WS 01-03

2. Work on Unit 5 WS04 More on Inheritance

Oct 16-9:12 AM



