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Question?

* Object

* Class

* Primitive Data Types
* Packages



Inheritance (is-a)

* Class B is class A
e Code reuse

Class A

FAN

Class B




Inheritance (Java)

* Bce TMnbl AaHHbIX (Kpome 6a30BbIX) HacAeayOT Knacc
java.lang.Object

* Tonbko oaunH Superclass S 1
uperclass

class Subclass extends Superclass { me thOdl ( )
// <class body> me thod2 ( )

| |

Subclass

methodl ()
method3 ()




Inheritance (Java)

public class Vehicle ({

private String make; Vehicle
private String model; toString()
pul.‘?;.]:-.c V::if:le (1): ;t@ke(T '{'"; model = "";} gel Make ()
P 1.c ring toString

return "Make: " + make + " Model: " + modell: getMOde:I. ()

: T

public String getMake () { return make; } Car

public String getModel () { return model; }

} getPrice ()
public class Car extends Vehicle {

private double price;
public Car () {
super(); // called implicitly can be left outs
price = 0.0;
}
public String toString() { // method overwrites
return "Make: " + getMake() + " Model: " + getModel ()
+ " Price: " + price;
}
public double getPrice() { return price; }



Upcasting (Treat a subclass as its superclass)

Vehicle

toStraing()
getMake ()
getModel ()

T

Car

getPrice ()

// example
Car ¢ = new Car() ;

Vehicle v;

v = C; // upcast
v.toString() ; // okay
v.getMake () ; // okay

//v.getPrice(); // not okay



Array

* MyClass array[] = new MyClass[3];

* array[0].a();

* array[0] = new MyClass();

* MyClass array2[][] = new MyClass[2][];

e array2[0] = new MyClass[5];

e array2[1] = new MyClass[4];

* int array3[] = new int[3]; array3[0] = 0;

* int array4 [] = new int [] {1,2,3,4};

* MyClass array5[] = {new MyClass(“a”), new MyClass(“b”)};




Array

* class Array is class Object
* public final int length
* public Object clone()

class Test {
public void test1() {
intal[][1={{1, 2}, null };
int a2[][] = (int[][]) al.clone();
System.out.print( (al ==a2)+"");
System.out.printin(al[0] == a2[0] && al[l] == a2[1]);
al[0][0]=0;
System.out.printin(a2[0][0]);
}



for

class Ex {
public static void main(String args[] ) {

for (String s : args ){
System.out.printin(s);

}

for (inti=0;i<args.length; i++) {
System.out.printin( argsli] ) ;

}



[TapameTpmn30BaHHbIE K1acChl

* B nepBbix BepcuaAx A3blka Java KOHTEMHEPbI KPOME MaccMBOB
coaeprkanm obbekTbl Knacca Object

* Arraylist a; a.add(new Integer(1)); Integer b=(Integer)a[0];
* Arraylist<integer> a; Integer b=a[0];
* Generics



Generics

Early JIDK5.0:

public class A {

private Object ref;

public Envelope (Object arg) {
ref = arg;

}

public Object get() { return ref; }

}

A a=new A (new B());

B d=(B)e.get();

Cg= (C)e.get(); // ClassCastException in runtime:

JDK 5.0:

public class A <T> {

private T ref;

public Envelope (T arg) {
ref = arg;

}

public T get() { return ref; }

}

A<B> a = new A<B>(new B());

B m=e.get();

Ca=-e.get(); //compile time error:



Generics

[Mo3BoNAOT 06BABNATL KNAccCbl, UHTEPPENCbI U METOAbI, FAe TUN AAHHbIX U
OrpaHUYEeHMA Ha HEero, KOTOPbIMW OHW ONEPUPYIOT YKa3aH B BUAE nNapameTpa

[To3BONAOT peann3oBaTb KoA, KOTOPbIN byaeT pabotatb eanHO0bpa3HoO C
Pa3HbIMM TUNAMMN AAHHbIX

B oTAanume oT ncnonb3oBaHuA ccblok Ha Tun Object npepocTtasnstoT
H6e3onacHble C TOYKM 3PEHNA TUNU3aLUMKM cpeacTsa 0b60bLeHHOro
NPOrpaMmmMmnUPOBaAHUSA

CneumduKauma napameTpa 3agaetcs ABHO (Knaccbl, UHTepdecbl U CCbINKN)
N BbIBOAUTCA HA OCHOBAaHUU aprymeHToB (Bbi30B MeTo408)

CooTBeTcTBME TUMA npoBepAeTcA Ha CtTagnn KOMNMIAUnNn



Restriction

class A<T> {
static T t; //compile time error

}

class A<T> {
Tt=new T(); //compile time error
T array = new T[10]; //compile time error

}

List<Object> list = new List<String>(); //compile time error



Generics & extends

public class Box<T> {
private T t;
public void set(T t) {

thist=t; A type variable with multiple bounds is a subtype of all the types listed in the
} bound. If one of the bounds is a class, it must be specified first. For example:
public T get() {

return t; ClassA{/*...*'}
} interface B { /* ... */ }
public <U extends Number> void inspect(U u){ interface C {/* ... */ }

System.out.printIin("T: " + t.getClass().getN 0);
ystem.out.printin getClass().getName class D <T extends A & B & C> {/* */}

S .out.println("U: " + u.getClass().getN ; . L
ystem.out.printin * ugetClass() getName() If bound A is not specified first, you get a compile-time error:

System.out.printin(n.intValue());

}

class D <T extends B & A& C>{/* ... */} [/ compile-time error
public static void main(String[] args) {

Box<Integer> integerBox = new Box<Integer>();

integerBox.set(new Integer(10));

integerBox.inspect("some text"); // error: this is still String!

}
}



Generics

* [lpn 06BABNEHUN CNELUPUYECKON CCbIIKU MMELIOLLLEN TUMOM generic Knacc
NN NHTePPENC HE NPOUCXOAUT FreHepauma Koaa Knacca (MHTepdenca)

* Bce 06beKTbl — cneumduyeckme ak3emMnaapbl generic Knacca pasagenatoT
OAWNH U TOT e 0006LWEeHHbIN TUN

* [TapameTpamu generic Kaacca MoryT 6bITb TOIbKO TUMbI

* Ha napameTpbl generic KOMNOHEHTbI MOXHO HaNOXUTb OTPAHNYEHMUSA NO
HacneoBaHMIO onpeaeneHHoro Tmna u/mnm nutepdeinca (MHTepdeincos)

* ACKno4yeHmna un nepevyncieHmna He MmoryT ObITb generic TUNamu

* B KayecTBe 3Ha4YeHMI NapamMeTpPoB Npu cneyndukaumum He moryT
MCMNONb30BaTbCA MPMMUTUBHbBIE TUMbI Java



Generics, Integer & Double

class MyArray <T extends Number> {
private T [ ] nums;
public MyArray ( T [] array ) { nums = array; }
public double average () { ... }

public boolean myEquals ( MyArray <? extends Number>
another) {...}



Generics

Generics Knaccbl (MHTepdencbl) MoryT HacneaoBaTbCsl OT 0ObIYHbIX
KnaccoB (MHTepdeicoB) u HaobopoT

Bo3MOXKHO NpuBeaeHMe CCbIJIKM JOYEPHEro generics Knacca
(MHTepdenca) Ha 6a30BbIN TOILKO B TOM C/ay4ae, ecan coBnagatoT
3HAYEeHMA apryMmeHTOB — TUMOB 3aZlaHHble NpU crneunduKkaumm

Ecnu Knaccol A n B cBA3aHbl HacnepgoBaHuem (A extends B), To aTo He
3HA4YUT, YTO cneunduULMpPOBaAHHbIE CCbIIKM NAapaMeTPU30BaAHHbIX TUNOB
KOTOPbIM NepeaaHbl 3TU KAaccbl B Ka4ecTBe napameTpoB-TUNOB
COBMECTMMbI mexay coboun !



