Polymorphism



Polymorphism

If an object is a type

It can be stored In variables of that type



public interface Usable {
void use(Player player);
I3

public abstract class GameItem A{
private double loc;
public GameItem(double loc) {this.loc = loc;}

}

public class Weapon extends GameItem implements Usable |
private int damage; public class Player {
public Weapon(double loc, int damage) { private int HP = 50;
super(loc); private int damage =
this.damage = damage; private ArraylList<Usable> inventory=new ArrayList<>();
I3 public void pickUp(Usable item) {
public int getDamage() {return damage;} this.inventory.add(item);
@Override I3
public void use(Player player) A public void useAllItems() {

player.setDamage(this.damage); for (Usable item : this.inventory) {
1 item.use(this);

} }
¥

public class Potion extends GameItem implements Usable { oublic int getHP() {return HP;}

public Potion(double loc) { public void setHP(int HP) {this.HP = HP;}
super(loc); public void setDamage(int damage) {

h | this.damage = damage;

@Override 1

public void use(Player player) A 1
player.setHP(player.getHP() + 20);
I3

}

public static void main(String[] args) {
Player player = new Player();
Weapon weapon = new Weapon(-5.0,
Usable potion = new Potion(3.5);
player.pickUp(weapon);
player.pickUp(potion);
player.useAllItems();

15);




Memory Diagram



public class Player { Stack Heap
private int HP = 50; Name Value
private int damage =
private ArrayList<Usable> inventory=new ArrayList<>(); player | 0x330 Player
public void pickUp(Usable item) { Player HP | 50
\ this.inventory.add(item); damage | 4

public void useAllItems() { inventory | 0x200
for (Usable item : this.inventory) { 0x350
item.use(this);
¥ 0x200

}
public int getHP() {return HP;}

public void setHP(int HP) {this.HP = HP;}
public void setDamage(int damage) <
this.damage = damage;
I3
I3

in/out
e (Construct the Player
object
public static void main(Stringl[] args) {

Player player = new Player(); e Default constructor
Weapon weapon new Weapon(-5.0, 15); . :
Usable potion = new Potion(3.5); IS called since no
player.pickUp(weapon); :
player.pickUp(potion); constructor Is

player.useAllItems(); epriCitIy defined



public class Player { Stack Heap
private int HP = 50; Name Value
private int damage =
private ArrayList<Usable> inventory=new ArrayList<>(); player | 0x330 Player
public void pickUp(Usable item) { Player HP | 50
\ this.inventory.add(item); damage | 4

public void useAllItems() { inventory | 0x200
for (Usable item : this.inventory) { 0x350
item.use(this);
¥ 0x200

}
public int getHP() {return HP;}

public void setHP(int HP) {this.HP = HP;}

public void setDamage(int damage) <
this.damage = damage;

I3

}

in/out

* Player creates
public static void main(String[] args) A{ d neW ArrayL|St
Player player = new Player(); Wh”e |n|t|aI|Z|ng

Weapon weapon new Weapon(-5.0, 15);

Usable potion = new Potion(3.5); '
player.pickUp(weapon); \/Eir|21k)|6355
player.pickUp(potion);

player.useAllItems();




public interface Usable { Stack Heap
void use(Player player);

\ Name Value
public abstract class GameItem { player | 0x350 Player
private double loc; Player HP | 50
public GameItem(double loc) {this.loc = loc;} weapon | 0x480 damage | 4
inventory | 0x200
public class Weapon extends GameItem implements Usable { Hieepon 0x350
private 1int damage;
public Weapon(double loc, int damage) A 0x200
super(loc); Gameltem
this.damage = damage; :
y potion | 0x120
public int getDamage() {return damage;} Potion
@Override Weapon
public void use(Player player) { A AT loc | -5.0
player.setDamage(this.damage); damage | 15
; 0x480
public class Potion extends GameItem implements Usable { Potion
public Potion(double loc) { loc | 3.5
super(loc); 05320 :
} . :
@Override in/out
public void use(Player player) {
\ player.setHP(player.getHP() + 20); e (Construct the
Weapon and Potion
public static void main(Stringl[] args) { ObjeCtS
Player player = new Player();
Weapon weapon new Weapon(-5.0, 15);
Usable potion = new Potion(3.5); e Remember to call
player.pickUp(weapon);
player.pickUp(potion); the super

player.useAllItems(); constructor




public interface Usable { Stack Heap
void use(Player player);

\ Name Value
public abstract class GameItem { player | 0x350 Player
private double loc; Player HP | 50
public GameItem(double loc) {this.loc = loc;} weapon | 0x480 damage | 4
inventory | 0x200
public class Weapon extends GameItem implements Usable { el 0x350
private 1int damage;
public Weapon(double loc, int damage) A 0x200
super(loc); Gameltem
this.damage = damage; :
Y potion | 0x120
public int getDamage() {return damage;} Potion
@Override Weapon
public void use(Player player) { A AT loc | -5.0
player.setDamage(this.damage); damage | 15
s 0x480
public class Potion extends GameItem implements Usable { Potion
public Potion(double loc) { | 35
super(loc); . 128 .
} . :
@Override in/out
public void use(Player player) A ;
player.setHP(player.getHP() + 20); b Nothlng on the stack

; for the interface

public static void main(Stringl[] args) {

Weapon weapon new Weapon(-5.0, 15);
Usable potion = new Potion(3.5);
player.pickUp(weapon);

Slayer. pickUp (potion) :  Not even the default

player.useAllItems(); constructor

constructors




public interface Usable { Stack Heap
\ void use(Player player); Narae Value
public abstract class GameItem { player | EESS £ ayer
private double loc; Player HP | 50
public GameItem(double loc) {this.loc = loc;} weapon | 0x480 damage | 4
inventory | 0x200
public class Weapon extends GameItem implements Usable { s 0x350
private int damage,;
public Weapon(double loc, int damage) { 0x200
super(loc); Gameltem
this.damage = damage; :
\ potion | 0x120
public int getDamage() {return damage;} Batinn
@Override Weapon
public void use(Player player) { A AT loc | -5.0
player.setDamage(this.damage); damage | 15
s 0x480
public class Potion extends GameItem implements Usable A{ Potion
public Potion(double loc) { loc | 3.5
super(loc); 020
} " :
@Override in/out
public void use(Player player) { :
\ player.setHP(player.getHP() + 20); e The Weapon 1S
stored in a Weapon
public static void main(String[] args) { variable
Player player = new Player();
Weapon weapon new Weapon(-5.0, 15);
Usable potion = new Potion(3.5); e (Can call every
player.pickUp(weapon);
player.pickUp(potion); method known to

player.useAllItems();

the Weapon class



public interface Usable { Stack Heap
void use(Player player);

\ Name Value
public abstract class GameItem { player | 0x350 Player
private double loc; Player HP | 50
public GameItem(double loc) {this.loc = loc;} weapon | 0x480 damage | 4
inventory | 0x200
public class Weapon extends GameItem implements Usable { o 0x350
private 1int damage;
public Weapon(double loc, int damage) A 0x200
super(loc); Gameltem
this.damage = damage; :
y potion | 0x120
public int getDamage() {return damage;} Potion
@Override Weapon
public void use(Player player) { A AT loc | -5.0
player.setDamage(this.damage); damage [ 15
; 0x480
public class Potion extends GameItem implements Usable { Potion
public Potion(double loc) { loc | 3.5
super(loc); 0320 :
} . :
@Override in/out
public void use(Player player) A ) :
\ player.setHP(player.getHP() + 20); e The Potion iIs stored
iIn a Usable variable
public static void main(Stringl[] args) {
Player player = new Player(); e (Can On|y call the
Weapon weapon new Weapon(-5.0, 15);
Usable potion = new Potion(3.5); use method from
player.pickUp(weapon); : :
player.pickUp(potion); this variable

player.useAllItems();




public class Player A
private int HP = 50; SLE Heap
private int damage = 4; Name Value
private ArraylList<Usable> inventory=new ArrayList<>();
public void pickUp(Usable item) { Sl e rAVSE
this.inventory.add(item); R HP | 50
) weapon | 0x480 damage | 4
public void useAllItems() { inventory | 0x200
for (Usable item : this.inventory) { Weapon 0x350
item.use(this);
I3 } Gameltem LU
public int getHP() {return HP;} | 0| Ox480
public void setHP(int HP) {this.HP = HP;} potion | 0x120 1] 0x120
public void setDamage(int damage) < _
this.damage = damage; Conon Weapon
I3
) Gameltem loc | -5.0
damage | 15
RS 0x480
public interface Usable { pickUp Potion
void use(Player player); loc | 3.5
I3 0x120
in/out
e pickUp takes a
Usable
public static void main(Stringl[] args) { :
Player player = new Player(); e \Weapon and Potion
Weapon weapon new Weapon(-5.0, 15); .
Usable potion = new Potion(3.5); both implement
player.pickUp(weapon);
player.pickUp(potion); Usable so they can

player.useAllItems(); be plcked up



public class Player A
private int HP = 50; Stack Heap
private int damage = 4; Name Value
private ArraylList<Usable> inventory=new ArrayList<>();
oublic void pickUp(Usable item) { RISV et S FAVsE
this.inventory.add(item); Rl HP | 50
) weapon | 0x480 damage | 4
public void useAllItems() { inventory | 0x200
for (Usable item : this.inventory) { Weapon 0x350
* item.use(this);
o — 0x200
ameliem
public int getHP() {return HP;} | 0] 0x480
public void setHP(int HP) {this.HP = HP;} potion | 0x120 1| 0x120
public void setDamage(int damage) < _
\ this.damage = damage; couan Weapon
1 Gameltem loc | -5.0
damage | 15
R 0x480
public interface Usable { pickUp Potion
void use(Player player); loc | 3.5
Y this | 0x350 0x120
useAllltems _ <
item | 0x480 in/out
e yseAllltems loops
through all Usables
public static void main(String[] args) {
Player player = new Player(); °
Weapon weapon = new Weapon(-5.0, 15); Can Only.Ca” use
Usable potion = new Potion(3.5); from the item
player.pickUp(weapon); .
player.pickUp(potion); variable

player.useAllItems();




public class Player A
private int HP = 50; SLE Heap
private int damage = 4; Name Value
private ArraylList<Usable> inventory=new ArrayList<>();
public void pickUp(Usable item) { Sl e rAVSE
this.inventory.add(item); R HP | 50
) weapon | 0x480 damage [~4— 15
public void useAllItems() { inventory | 0x200
for (Usable item : this.inventory) { Weapon 0x350
item.use(this);
} } Gameltem LU
public int getHP() {return HP;} | 0| Ox480
public void setHP(int HP) {this.HP = HP;} potion | 0x120 1| 0x120
public void setDamage(int damage) < _
this.damage = damage; Conon Weapon
Gameltem loc | -5.0
public class Weapon extends GameItem implements Usable { damage | 15
private 1int damage; pickUp O0x480
public Weapon(double loc, int damage) A
super(loc); oickUp Potion
this.damage = damage; loc | 3.5
1 .
public int getDamage() {return damage;} useAllltems .ﬂ“SI X0 il :
@Override |tem | 0x480 in/out
public void use(Player player) A{ = this | 0x480
* player.setDamage(this.damage); player | 0x350 o OX480 refers 't() a
, S e e Weapon
amage
public static void main(Stringl[] args) {
Player player = new Player();
Weapon weapon = new Weapon(-5.0, 15); ® The use method
Usable potion = new Potion(3.5); .
player.pickUp(weapon); INn the Weapon

player.pickUp(potion); :
player.useAllTtems (); class Is called




public class Player { Stack Heap
private int HP = 50;

private int damage = Name e
private ArraylList<Usable> inventory=new ArrayList<>(); player | 0x350 Player
public void pickUp(Usable item) { Player HP |-568-70
} thlS.lnventory-add(ltem); Weapon OX480 damage _4_ 15
oublic void useAllItems() { inventory | OX200
for (Usable item : this.inventory) { e 0x350
item.use(this);
\ b e 0x200
ameliem
public int getHP() {return HP;} " 0x120 ? (())X-Trg(())
public void setHP(int HP) {this.HP = HP;} Soiioil A A
public void setDamage(int damage) A Pton
this.damage = damage; Weapon
' Gameltem loc | -5.0
b damage | 15
kU 0x480
public class Potion extends GameItem implements Usable { _ Potion
public Potion(double loc) { RICKED | 35
super(loc); , SRR
! this | 0x350 0x120
useAllltems : S &
@Override Item ! ord400 0x120 |n/OUt
public void use(Player player) {
*} player.setHP(player.getHP() + 20); use ° OX1 20 refers o a
} setDamage POt I on
publIiD% stati% void main(g’{ring([g args) A = this | 0x120
ayer player = new Player();
Weapon weapon = new Weapon(-5.0, 15); S A e ® The use meth()d
Usable potion = new Potion(3.5); s | _ _
player.pickUp(weapon); P this | DX8S0 in the Potion
player.pickUp(potion); HP | 70

player.useAllItems(); ‘ CIaSS iS Ca”ed



public class Player { Stack Heap
private int HP = 50;

N
private int damage = iz taie
private ArraylList<Usable> inventory=new ArraylList<>(); player | 0x350 Player
public void pickUp(Usable item) { Player HP [56-70
\ this.inventory.add(item); weapon | 0x480 damage |<— 15
public void useAllItems() { = inventory -
for (Usable item : this.inventory) { i 0x350

item.use(this);

; 0x200

} Gameltem

0| 0x480
public int getHP() {return HP;} .
public void setHP(int HP) {this.HP = HP;} potion | 0x120 1] 0x120
public void setDamage(int damage) { Potion
this.damage = damage; Weapon
; Gameltem loc | -5.0
s damage | 15
ok 0x480
public class Potion extends GameItem implements Usable { _ Potion
public Potion(double loc) { Shod? | 35
super(loc); oc | 3.
Y useAllltems 0x120 =
@Override in/out
public void use(Player player) {
layer.setHP(player.getHP() + 20), use
. play (player.getHP() + 20) e Program enads
setDamage

public static void main(String[] args) {
Player player = new Player(); use
Weapon weapon new Weapon(-5.0, 15);
Usable potion = new Potion(3.5);

getHP

player.pickUp(weapon);
player.pickUp(potion);
player.useAllltems();

setHP




