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®*  Abstract Classes.

®*  Abstract Methods.

®* Interfaces.

®*  Fields in Interfaces.

* Implementing Multiple Interfaces.

*  Polymorphism with Interfaces.
* Default Methods
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PA Overriding method

doola (replacement or expansion)
ool
Overriding 35| yloll asya385le¥ (negi gy
expansion acwgillg replacement Jladw| Lea-

o | o I G Lddg &L get_salary() dasylo 44 liS Balel Lid,kas ireplacement Jlodw| o
s Bl Slsbier sk dl Jlo B cciall it s35mslls Lpsbives 31 Adylall suimy sl 4
P Bugu> danb S oY bla.a Il 4 cwakiuly super.get salary() ; Geud Q¥ Cdigo

g ypd! ddsylall Jlodul

deldat printAllDatails() 4aybo ‘a\.\.eu_w" [ :J.&i Jlx) cbs-wg-ﬁ‘ 4yl constructors ﬁ‘-‘i"‘—“% .

09w sl Jgi b boll esmbe JLSY Employee aivall poss Lawgiy Person ciloglas
wie (abgll jasmle 4,LS o5 super. printAllDatails(); JWI 349 Person delds ddyb 3lslie
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% Reference type and object type
(abbge £ 93 (p (P pdag aloga £ 93 (pa panpe Lpud (St
Employee e1=new Employee (“adam”,30,”"Hama”, ...);

o (S albga) SalariedEmployee i (o (SIS pdug Employee §95 (o e Linad (St e
5]y s A Aolall Lo I Ol s (I o Fidie

Employee e2 =new SalariedEmployee (“mona”,20,”Aleppo”, ..., , ,800,50);
Employee (roio 8392 9dl dduyhall ddis qiw el.get_salary(); 4kl slalia wic o
52 01 ol gl SalariedEmployee (yaus ddsylall Judis eiw e2.get_salary(); 4 kall 3lalia wicg
Lo ddis i ddsyle 4yl sz (00
A 4l gdl Blia¥ IS e ddyan by ¥l ainall (rays b392 9 get_salary() o] ¢
4] Qi oLy Lle ool ol o e2 e Ll 9 SalariedEmployee ‘poio 48,20 ZLE.:L,Ja Qi D el @
LJ Lé’\J‘ Syall Jde Y| dyans Jo Employee gae2 ﬁ'?"‘l‘ g o Ol cZLE.l,JaJ‘ s sdgx ol Lbiall i e
.Employee e il e - N
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PA Abstract Classes 1

i it
de oS e qua.z." ly\ic!j (45! y9) die Lol Slaidlg wLwi o slid Ld,has sl e

o ol —&yi ¥y Template L5 Llias ga9 generalized pors cdiyal i Lol iy

C))Sig dizxe ety (ndylgdl S azig 43\713.?.‘:;43 Ligall iy Qi d:ni o by die o518 slans
63| LBl bl e &liay éi abstract dlaz=,

B3 yzllpd due all Bl S Joverridden comig pus> L (wud abstract 8a,2dl ddsykall o
U3 qisg abstract i.b).‘g:c lae Lslal zay abstract 8oyme ddnyb e Goim divo éi .
g9 dang class dsliall 4l S8 Lo aivall Casgai § abstract deliall oSt d8Lsl,

23 Ugles e bls Q,Ia.aij dis Bl Glacd! galall . lacic g diall Jgooll
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DA Abstract Classes 2

6jliall

e daiid ) Bl bg.a.‘zl NES{N AR ‘a\.a." JSETN oyl diall Jies @

AccessSpecifier abstract ReturenType MethodName(ParameterList);
Ex: public abstract void getSalary ();

Cro @igrgh! Bayzll Gyladl JS BUSG pgds of Baymll Aly 3yme diual Wylell Bluo¥l S o
W@MMJSwLqu\M\

By Sl SLLS bt eeal | aiiall fragis (a1 gl Bl ras pdis o M Gyladl LS o1y o
2\.5.1)14." implements Jaidw %;-).a.ﬂ digall o O St B3 yzma Gybo ‘au.éﬁ.‘d oi
NS Las Fibew « Bayzme Ayl éﬂ’ override 3§ £,all aiall Jid 3] e
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% Abstract Methods

6jliall

L L L

Abstract Class

Abstract Method
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[A an exercise

6jliall

Lo Al g Bolall dexdll Jib Lo abstract g aaj.,z.ol 4dsyls J| Employee _aiall § getSalary() das k! Jgo> @

Jgsegll 95 dasla abstract D9 (9 e hival Lyl gyl Employee ainll bgmiy iy Ui Jomiw o
Las uL" Juazmiw Mj‘.zl‘ s 9 i QS\S L§L5.'L.Z’u‘ a.y\.a! ps BasMiw class 4 lial | W‘j

dasylall s solel iy s 3459 dxiw Employee Laimll ;o SalariedEmployee i $lais! wic domiw
Sy dyadl Caiall G 13) Y] 83y dhs b LY getSalary()

.Employee s 2Ll aivall cpe daidd! lina¥! (S jl.(a.ﬂ HourlyEmployee aiall e dudais | e

O C ¥ pl@_w\.a |iag Interfaces 4>y I Jj.z'i B3y divaldl & b JS sl ]3]

s gl u.y.a.ﬁ eLaJ\ g ALK
public interface InterfaceName

{ (Method headers...) }
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[A Interfaces 1
ool
dadd 8 yzlly 8yl Gyladl aren (Soimig 8yl Bl 4cddinterface 4 lgll e

L daamll g3 Sl SlSelud! s ga interface 419l oo Lladl e

BV éi Leds! skl el..w.?i éi O9e @ hall Sl pal (o degame e Bylee (2 interface 4]l o
(&1 5bo 2431 93 3y2ma 1) proto type Jadd Liajges iy a2 sl

S Sl #1951 0985 0 cllazy il «Sudiidl Sadg allas of oAl Jid (e pipds coyge il 1 o) o
Aol § samll gl aa dalpay 331 95 &1 ylall Jf Bale yped

bl Lpd Lgs C)qa.n & sl o> (S Qi —xd d>g implements ;Li.ggi Gzl Lo pedy Leic o
Sl adl gull iy a1 o elley sy Citm 3929 callats il gl (L3 sl

Adally ol O s « 4 lgd Caino dais Leaie g ccontract "udall" did g3l ol LWle JLay e
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Class Photograph
public String description()

{ return descript; }

public int lowestPrice()

{return price/2;}

Class Photograph

Implements interface Sellable

Y

0)liaJl
Contract

interface Sellable

1 — description()

Implements

7 - listPrice()

8 - lowestPrice( )

Interface

Interfaces 2
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/** Interface for objects that can be sold. */
public interface Sellable {

/** description of the object */

public String description();

/** list price in cents */

public int listPrice();

/** lowest price in cents we will accept */

public int lowestPrice();

Sellable 414!

interface Sellable
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PA class Photograph implements Sellable

6)ligall
/** Class for photographs that can be sold */
public class Photograph implements Sellable {
private String descript; // description of this photo
private int price; // price we are setting
private boolean color; // true if photo is in color
public Photograph(String desc, int p, boolean c) { // constructor
descript = desc; price = p; color = ¢; }
public String description() { return descript; }
public int listPrice() { return price; }
public int lowestPrice() { return price/2;}
public boolean isColor() { return color; }
public String toString() { // for printing

return “( descript: " + descript +" SlistPrice: " + price + ", lowestPrice: " + price/2 + ", Color: " + color +")";

}

}
Sellable 4, >14}| 3i=s Photograph &iall
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PAD Interfaces 3

=
oAy iyl by By Adliss g5l (e (ol e Adiian (LSed @I cazmilly sy elddly ks Ll (2 yaid o
G gl Photograph caall ¢l Ladasg Sellable 4> lgdl sl Liad L] Susmy () alyl3 Ll e eLei¥l
e crol8 0sSG (ol d yi Lisl J) 8,La caxlnd| ey Sellable 1581 Gyl (SO 3axllg Sellable a1
ua el Al isColor 44 bl 28l cuws 4l ) 2805900 (Photograph caiuall e (o231 (e éi an
.Photograph ¢4l (e

Sellable sel1=new Sellable(); // ERROR! .41 1p0 Juio cLaS) Sa Y o
Sl Ul e udy b g3l Jal (oo dmlie Lalaedl 38T 3 Boasd | &1 yadl (9SG @

S aedgll udiy (nidiylo S99 e bl oz o JUdlig chuyad ol L (udd Lo 2 lg 381 yo o) @
Ayl aloll Lt sl 2929 puad ks el
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DA Interfaces 3

9ytall
String 3yl bosy &) Jidad (1o 23 (&llg toString (oud dols ddsyb e Java § SIS pres (Sgims @
A Sl gl

Lol ol Lyl daladl lonsdl Gylay @,dall sia owudy Object o5 o 5392 g0 toString ddsplall e
Ao ivall Laydgy (S delall

U Al Juied e Jgvamll lias toString 3lSd) Ayl Lol o Ak 058 Loy, o Lockic o

Photograph Pho1 = new Photograph("adam”, 100, true );
System.out.println(Pho1);

e JSdn toString dds ybs Lo uiul sl o Sas @
System.out.println(Pho1. toString());
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[Af Multiple Inheritance in Interfaces 2
o)lial

L) A g0l By o ey o p2Y1 oa dal oy Llis oy 1 215291 oy 5T Legiy (oly2T Ao gazme s o Sy

/** Interface for objects that can be transported. */
public interface Transportable
{

/** weight in grams */

public int weight();

/** whether the object is hazardous */

public boolean isHazardous();

}

Lz ol Leajoms Leauts oof (58as I Ae giil | cazmall J1 (0 Boxedltem caiall céyai ()1 Sy :Transportable 4 2gd

dogd i) Layases 351 o 48Ls| as Transportable 4> 1411 Sellable 4> 1]l 551 o Boxedltem aiall s (WL
Ogxdd | 8 guinall .:La.)ij Boie yedid (el
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PA Boxedltem implements Sellable,

dool A Transportable
6jliall

/** Class for objects that can be sold, packed, and shipped. */

public class Boxedltem implements Sellable, Transportable

{ private String descript; // description of this item
private int price; // list price in cents
private int weight; // weight in grams
private boolean haz; // true if object is hazardous
private int height; // box height in centimeters
private int width=0; // box width in centimeters
private int depth=0; // box depth in centimeters

public Boxedltem( String desc,int p, int w, boolean h)

{descript=desc; price=p; weight=w; haz=h;} //Constructor

public String description() { return descript; }
publicint listPrice() {return price;}

public int lowestPrice() { return price/2; }
public int weight() { return weight; }

public boolean isHazardous() {return haz;}

public int insuredValue() { return price*2;}

2024/2023 5 Jeadla3 Gae s — difa sladl) dsia — 5 ,l5all Gnals https://manara.edu.sy/ 16
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EAV Boxedltem implements Sellable, Transportable

deola and main()
6jliall
public void setBox(int h, int w, int d)
{ height=h; width=w; depth=4d; } // end setBox
public String toString() { // for printing BoxedItem

return "descript: " + descript +" SlistPrice: " + price +", lowestPrice: " + price/2 +"\n weight: " + weight +", isHazardous: " + haz +",
insuredValue: " + price*2 + " \n height: " + height +", width: " + width +", depth: " + depth +")"; } //end toString in Boxedltem
public static void main( String args[] )
{  Photograph Pho1=new Photograph("adam", 100, true );
System.out.println(Pho1);
System.out.println();System.out.print/n();
Boxedltem box1 = new Boxedltem("adam", 100,10, true );
System.out.println("\n");
box1.setBox(3, 5, 7); System.out.print/n(“\n\n");
System.out.println(box1.toString());
}// end maim

}// end class Boxedltem

2024/2023 5 Jeadla3 Gae s — difa sladl) dsia — 5 ,l5all Gnals https://manara.edu.sy/ 17
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%:F Multiple Inheritance in Interfaces

deola 1
6jliall

o JS B e Bouzll Gpladl b g3 o g Bodaie Gl chige iy Ledis @
PPN SE X cd&‘j.mta.a.\ L@a.a.s O w};a.n..o ‘ QL(‘.':-‘j." P .b)-wS ¢ D ha.y.ﬁ é WY ¥ QL@‘g J,g..\::ﬁ'
.implements &Ll

o LeS Lo a3kl ol 2300 g 8ym3 o (S ccimtll Jle Jf gl o

public interface Insurableltem extends Transportable, Sellable
{ /** Returns insured Value in cents */

publicintinsuredValue();

}
&>l Aayb cagnasy Sellable  aalgdl &l b acTransportable  4>1gdl &l b dalgll sda zess o

insuredValue()
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% Multiple Inheritance in Interfaces

deola 3
6jliall

sk LS Boxedltem?2 caiall iy pai W 2 o (5as 4219l s Jia o) @

public class Boxedltem2 implements Insurableltem {

// ... same code as class Boxedltem

Lewddl § Alas | cals Ll e g «4lis | cewdinsuredValue 4,k ol Jasy Wl s d°
g ygdl il gl ope Gykadl S cUiSy (Boxedltem —aiall 44,1

ool ae Sl 1ol w¥gmia o lisic] OV Y| Bodms @ b sl e oY ale,l bl Wl muds o
Dol Jigzs RS Ll cdlaty a8

4215 EqualTo 44 hall of Lasy Gl gl aladll 9 2l Person >l (e lisyin Ll o gy @
Jdl Person 4 >19Jl qw divo éi R o2 s O S «JWlg .Person ggill (e a1 b&abb J5. Person
Ayl sda
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PA Multiple Inheritance in Interfaces

deola 4
ot
public interface Person {
public boolean equalTo (Person other); // is this the same person?
public String getName(); //get this person’s name
public int getAge(); // get this person's age

}
:AS ) Ao e pdiy Lauic @
Ayl M as il § oyl (Sl Lo lie 0985 40! § didall Gylatl Lags -
aowlgy add] JLAL! SIS g3 Gylatl JI Jguo gt el g9ill casting (gyud Jrgms gllas -
Aol a2

bwgdl ol equalTo das,hall o445 Person 421sll G Student laio JUW gmadl aladll § (n e
d! (>1411) Person laosill (o Gatins Jsgomiy pgdsg Student goill (1 Lyl ga (Person godl (pa die 7 piall)
RA(ES I RY Q A gauis o9l dlas o) e Jages e‘.\i’i—w‘.) (iiuall) Student Jooid!

2024/2023 A Jadd o3 Ay — Aila slaall dustia — 5 jlial) daala https://manara.edu.sy/ 20


https://manara.edu.sy/

Y

6)jliaJl
public class Student implements Person {
String id; String name; int age; // simple constructor

public Student (String i, String n, int a){id=i; name=n; age=a;}

// protected int studyHours() {return age/2;}

public String getID () {return id;} //1D of the student
public String getName(){return name;} //Person interface
public int getAge() {return age;} // Person interface

public boolean equalTo (Person other) {

//Person interface cast Person to Student

Multiple Inheritance in Interfaces
5

Student otherStudent = (Student) other; return (id.equals (otherStudent.getlD())); }

public String toString(){ return "Student(ID: " +id +", Name: " + name +", Age: " + age +")";

} // end toString

} // end class Student Student aiall el

2024/2023 S Jaida3 dna g — ditla slaall douvia — 5 L) dasls https://manara.edu.sy/
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DA Multiple Inheritance in Interfaces

deola 6
6jliall

Y L;ab.:J RSB laigdas of Gaz=is o) Lde exy cequalTo danybll cliy § 4 Lied gl (o481 Cwng
E bla¥ bgzs ol Ay o228l e gyl Z‘g.’»i e o2l o wylas ely>] Jol=s o Student ggid|
-Jidw equalTo 4a )1l

G oo dle plasl BLS L 2 Clivel blal JI alaly blal e Gaas cdlisas sz e 5,080 (]
e el pgds i€ (JU) aladll § cr s pgds (S| poliadl Jgo Lis wilinlA8) payats (&I Sldaall
ezl Sbigizme (osd Sy ddoay remove  ddsyhall 2945 (Person 419l a5 (A o231 pe Ll 0o
iy aleall equalTo adsylall aseiw Lels findOther & yhall § LSy Jag2 90 ¢S 15] cauzll zo3)! iy
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6)jliaJl

public class PersonPairDirectory
{
// ... instance variables would go here ...
public PersonPairDirectory()
{ /* default constructor goes here */}
public void insert (Person person, Person other)
{ /*insert code goes here */}
public Person findOther (Person person)
{return null;} //stub for find
public void remove (Person person, Person other)
{ /*remove code goes here */}

}// end class PersonPairDirectory

Multiple Inheritance in Interfaces
7
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PA Multiple Inheritance in Interfaces

deola 8
6jliall

sobzme alemyl Jol o Byglmia T.?lg}i Jies @ Student o=l e Gb}iﬂ' .myDirectory sl B Lsl oy (Y|
H(tdols ga5) ules pleall Joloms Ol Ses Student ¢9dl (s smart_one oyl

Student cute_one=myDirectory.findOther (smart_one); // wrong!

Oy Guad Jigomiy aledll Joloms Ll P La Al cexplicit-cast-required™ (£uy e y3 Uas corun Galudl oY1
cute_one Je=ill ol > Lg Person &9.2.” (oo (R findOther 2\.5.;,]41\ cpo Balall el o ¢ aes NI Jogomi Jolaa
Jogomi Ao e|.\.éd..w| e “zj\.ﬁ\fj Person. &gl G a0 9a g Student 5| i_g.i." (o g2 dd| Lasliw) o @Jl

: b LS Student laoidl J) Person laoidl Jogoeid dmspio

Student cute_one=(Student)myDirectory. findOther(smart_one);

oeSlie Ll Ul s JSCéy Jead Student Jaoid! J) findOther 44syhall (e 3alaliPerson gl (e dasdll Jogos O
Blal aila ol 9SS o3 Sy <Lages Student. goidl (pe Lo & dai> Lidasy myDirectory.findOther J cleuiu¥! & e
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PA Generics Mt

6jliall

gl (po dyiadl Cozmis ddsyhay Bayzll boles¥! alasziwd generics framework Sleseatll Jos slo| § o
A pall
deaidl ey 3 LS Tauza zoas Ll g dea Ul (o0 § Ay £45 92 generic type (pgoall ggill e
formal type 4! &bﬁﬂ O3 Dl e degeme UV il ayal Slaread| Jus Hlb) W s o
w/ﬁffM:M%«.L&/.d/ Yot/ ny .def.g),aLf«J\iU Jetw e pusiud Ol s G| parameters
CNE S S Ol oySeas e Hyae éi Ol o oLl e ML blaid) )3 i)y LIl daild ) angle brackets /5
(ASa dasi 95 eyl Jo i o
piuy aivall 1 o oye Ui ol A padi O (Sas Ladice (Sl lyldl sda ae iye W8 Ciige Lpud IS 13]
Aadiud | Addoed! Bolas¥l ) 8,La ddad blasl ol oiiel,b
7 Lialls Aegdd) ¢ 153 o) Eu ckey-value pairs 7 Liia-Gaed Lo lg3l cipes g1 Pair ciiall JLI) zeapdl aladll cpes o
String- 793 a1 o Jo¥l ccaiall 1 (pe oplie ¢LadL main dd k]l agds . Jlgddl JeK 9V Slelyldl soumxse
.:Student-Double ity Integer
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public class Pair<K, V> { K key; V value;
public void set(K k, V v){key: k;value=v;}
public K getKey() { return key; }

public V getValue() { return value; }

public String toString() { return "[" + getKey() +",

public static void main (String[] args)

PAY/ interface Sellable

6)jliaJl

+getValue() +"]"; }

{ Pair<String Integer> pairl=new Pair<String, Integer>();

pairl.set(new String("height"), new Integer(36));

System.out.println(pair7);

Pair<Student,Double> pair2=new Pair<Student,Double>();

pair2.set(new Student("A5976","Sue",19),new
System.out.println(pair2);
System.out.println(“\n\n"+pair2.equals(pair1));
}// end main
} // class Pair

Double(9.5));

[height, 36]
[Student(ID: A5976, Name: Sue, Age: 19), 9.5]

false
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[A Polymorphism with Interfaces
9ytall
A goun A& dlos (£ Sellable pho=new Sellable (); // wrong! LE.sL.w L,S3leSe
Adigo g95 b Al (ady Aol el dudilhy p gy (51 g ) i O A o) (ol il Sy @
. pho2, phol Lea¢ (e yo (upiie (o el 03 ¢ JULT 598 G
.Boxedltem (55 J| pho2 jiis pdug Photograph (5 | phol as Ll il b o

Aol &l 59 ey 9yad Al yo A8 (Lid) oy ¢« A2y divo daiy Leic @
Sellable pho1=new Photograph 0);
Sellable pho2=new Boxedltem ();

Adanll dalgll aso &8 yalls A lill Ghall US ylaiw phol. 4S5 wic o

A9 §93 (p ayaylye (Je pholisColor(); Jie L 4 lgdl & yas puat Lple Bpnill oy oof delgl) 3ozl Caivall o d9yall Gylall e
Ayl Ao il Jio¥ 3 b pai o I Gplall uas o (3 £95 (o0 IS e
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[Aw Fields in Interfaces

ool
il s Jgdos e 2 lsdl gotas oof Sy @
final and static Lg| e 2 lg]! G Jedxdl pra an Jolaill oy -
L Wr 4B g5 o LD S Al muas L o

public interface Doable

{
int FIELD1 =1, FIELD2 =2;

(Method headers...)
final and static (U oléle Ol Glatie LaFIELD2 g FIELDT 4> gdl oda 3 e

il sda Jg-ng-” &> Led gl sda by aio éi .

2024/2023 A Jadd o3 Ay — Aila slaall dustia — 5 jlial) daala https://manara.edu.sy/

28


https://manara.edu.sy/

[

&jliall

2024/2023 S Jaida3 dna g — ditla slaall douvia — 5 L) dasls https://manara.edu.sy/


https://manara.edu.sy/

	Slide 1
	Slide 2: content
	Slide 3: Overriding method )replacement or expansion(
	Slide 4: Reference type and object type
	Slide 5: Abstract Classes 1
	Slide 6: Abstract Classes 2
	Slide 7: Abstract Methods
	Slide 8: an exercise
	Slide 9: Interfaces 1 
	Slide 10: Interfaces 2 
	Slide 11: interface Sellable
	Slide 12: class Photograph implements Sellable
	Slide 13: Interfaces 3 
	Slide 14: Interfaces 3 
	Slide 15: Multiple Inheritance in Interfaces 2
	Slide 16: BoxedItem implements Sellable, Transportable
	Slide 17: BoxedItem implements Sellable, Transportable and main()
	Slide 18: Multiple Inheritance in Interfaces 1
	Slide 19: Multiple Inheritance in Interfaces 3
	Slide 20: Multiple Inheritance in Interfaces  4
	Slide 21: Multiple Inheritance in Interfaces  5
	Slide 22: Multiple Inheritance in Interfaces 6 
	Slide 23: Multiple Inheritance in Interfaces  7
	Slide 24: Multiple Inheritance in Interfaces 8
	Slide 25: Genericsالتعميم    
	Slide 26: interface Sellable
	Slide 27: Polymorphism with Interfaces 
	Slide 28: Fields in Interfaces
	Slide 29

