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HashCode-1 Equals
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(Advanced Generics)

(Exceptions) n'an
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HASHCODE-1 EQUALS




Object np7nnn NPT

package java.lang;

public class Object {
public final native Class<?> getClass() ;

public native int hashCode() ;
public boolean equals(Object obj) {
return (this == obj);
protected native Object clone() throws CloneNotSupportedException;
public String toString() ({

return getClass() .getName() + "Q@" +
Integer. toHexString (hashCode()) ;



?209TI' NN

public class Name {
private String first, last;

public static void main(String[] args) ({
Name namel = new Name ("'Mickey'", "Mouse");
Name name2 = new Name ('Mickey'", "Mouse");
System.out.println (namel.equals (name2)) ;

List<Name> names = new ArrayList<Name> () ;
names . add (namel) ;
System.out.println (names.contains (name2)) ;



AR'an

equals nX nNoNT X7 72X pIN 97 ANNYWN 11'X¥0 -
D'V'aAXN 7v AXIWA XN 7Thnn DN vinn -

public class Object {

public boolean equals (Object obj) ({
return (this == obj);

}




equals 7w nTINN

12'0i779" -
true N'TN' x.equals(x) -
UN'0
true N'TN' y.equals (x) N"nX true V'TN' x.equals(y) -
'O TINL -
TX true N'TNn y.equals (z) DAl true 1'Thn x.equals(y) DX °
x.equals(z)
IJI-’” °
DX "2y [9IXa (false IN) true TN x.equals (y) 7 NIk N0 -
NINWN X7 IRIYNAN NIX7 WNTY YT

null 7 nxnwn -
false 'TNN NN x.equals (null) -



equals 7 [Ipnn

public boolean equals (Object obj) {

if (this == obj) NDIIN VPMAINYT Y'AXN 'K VINIAND D IXTI .1
return true; '
. ] null 12'8 VIMIARD D INTI .2
if (obj == null) |
return false; VINIAIRD D INTI .3
if (getClass() !'= obj.getClass()) oI19'VNN XIN
return false: NNIIYUNYT D'NNNN
Name other = (Name) obj; 11230 019'0% VINIAIXN NX NN .4

return first.equals (other.first) &&
last.equals (other.last);

NN VPMAINA NTYY? DXIN VINIANA AT ATYY IT2A ,"MIvawn” ATY D% .5




NXIO]1 NIVO

)0 equals n'¥jaIon NX 'TaNT -

public boolean equals (Name name) ({
return first.equals (other.first) &&
last.equals (other.last);

(overloading) nonyin X7x (overriding) NnoMT NI'N IT -
n'wan 72v yan' @Override 2 win'y -
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public class Name {
@Override public equals (Object obj) {
}

public static void main(String[] args) {
Name namel = new Name ('Mickey'", "Mouse");
Name name2 = new Name ("'Mickey'", "Mouse");
System.out.println (namel.equals (name2)) ;

frue ooTI*

List<Name> names = new ArrayList<Name>() ;
names.add (namel) ;

System.out.println (names.contains (name2)) ; true ooTI*




D'DS0IN] WIN'YA N'Va W' [TV — DYND
Hash-Table 7v n'ooianw

public class Name {
@Override public equals (Object obj) {
}

public static void main(String[] args) {
Name namel = new Name ('Mickey'", "Mouse");
Name name2 = new Name ("'Mickey'", "Mouse");
System.out.println (namel.equals (name2)) ;

frue ooTI*

Set<Name> names = new HashSet<Name> () ;
names.add (namel) ;

System.out.println(names.contains (name2)) ; false ooTI*

10



hashCode |1 equals

n?7nn 731 hashCode nx oinT7 naiIn
lequals Nnx noMITY

11



hashCode 7w n1inn

nirapy -
YT NINWN OX X7X ,NX NNIND NIRNPZN 7 112y W MR ATNn -
nZ7NNnn 7w equals NXNwNa win'waw

'y -

nnT 1 'tnn hashCode '7x equals Nn1Tan '9% 0Ny D'OPAIX W DX -
DAY

1"y "olin -

A'tnn hashCode w nvam X7 equals '97 D1Iv DI'X D'OPMAIN 1YW DX -
DY DY

7V D'00I1ANN DN 12N 7w 0WIXT 19W7 n710' D1IY 0DV NITNN -
(HashMap 1 HashSet ,xna177) hashing

12



hashCode winm

@Override public int hashCode () {
return 31 * first.hashCode () + last.hashCode() ;

}

niIv hash 77y ' 0w propraIkw 5 hash Wx7 171hwn -

7D wnn? X7 071V%7) "N viman 'ginn winmn -
1 |

@Override public int hashCode () {
return 42;

}

13
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-1 equals 7w (N2 %71wni1) N'VNIVIX N NN 097N -
hashCode

XI¥XNn7 [N Source vSN] -
Generate hashCode() and equals()

14
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(ADVANCED GENERICS)
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Generics M

- Added to Java in version 5. (2004).

- Allows a class or method to operate on objects of various
types while providing compile-time type-safety.

- Java Generics Tutorials -

http://docs.oracle.com/javase/tutorial/java/generics/index.
html



http://docs.oracle.com/javase/tutorial/java/generics/index.html

Using Generics

Before Generics (Raw types)... A collection of type ‘Object’

. . . . - Can be used to store any type
List myintList = new LinkedList(); - But the compiler can’t enforce type safety

mylintList.add(new Integer(0));
Integer x = (Integer) myintList.iterator().next();

Using Generics: .

List<Integer> mylntList = new LinkedList<Integer>();
myIintList.add(new Integer(0));

Integer x = mylntList.iterator().next();

With Generics, we specify the type as parameter when we instantiate the
generic class. Advantages:

« The generic class can still be used to hold different types every time it
Is instantiated (It is generic...)

« The compiler can use the specified type now enforce type safety.

* No need for casting from Object to the actual type.




NP

Super 7w 019'0-nNn NN Sub oX -
Super[] 7nvnn 7w o19'0-nn KXin Sub[] vnn ™
(Number n wArr Integer ,1Nd'7) -

Integer[] intArr = new Integer[10];

Number[] numArr = intArr;

numArr[@] = 2.3 // throws ArrayStoreException
// type safety was compromised

D22 0'0I19'0 127 DY X7 AT -

List<Super> 9w o19'0-nn 11'x List<Sub> ,xnarT? -

List<Integer> intList = new ArraylList<Integer>();

List<Number> numList = intlList;

numList.add(new Double(2.3)); // Adding a Double to an Integer list?!
Integer I = numList.get(©); // Double is returned ?!

// The compiler prevents the assignment on the second line in

order to prevent the potential type-safety ambiguity on the grey

lines



plal
DNY7D D'UPMAIN W QOIX 72PNY NMA NTINA N2

Before Generics...

void printCollection(Collection c) {
Iterator i = c.iterator();
for (k = 0; k < c.size(); k++) {

System.out.printin(i.next()); This old version could be called with

any kind of collection as a parameter

} } But — no type-safety

Naive attempt using Generics:

void printCollection(Collection<Object> c) {

for (Objecte: c) {
System.out.printin(e); \
}

} » Less useful than the old version.
« This version can only take Collection<Object>, which is not a
super-type of all kinds of collections!




Unbounded Wildcards :jnno

? D'O0INN 7D 7¥ AXN-0I19'0 1NN ,|D DX °

Collection<?> -
(Unbounded wildcard) inw7> viT X7 019'0 ax''n ? -

void printCollection(Collection<?> c) {
for (Object e : c) {
System.out.printin(e);
}
}

:NNyn
NTINN? VIT 1'RY 1InY'7D 019'0 7V M2 12'A N7 ATINNAY QOINN ©
[(1nw'7D 2 T1AIN M2 019'V DY ATINNY INN'YY DIV XY NINNY)

.Object o19'on DAwWO 71 DMAX O1TYY7 N2 ,ATINNAAN TIPA ©
17w 019'0N AN 117 YIT X7 D ,C QOIX? DMANX qoIn? DN X7 o

Collection<?> ¢ = new ArrayList<String>();
c.add(new Object()); // Compile time error




. S
Unbounded Wildcard

NO0N XNAIT »
shuffle, rotate, ) mxy collection-n nian 7y ni7vi15n NIYRaIo -

(...

D'VNI9D 0'72PNNN D'O0IND 7W M2aN 019'0N ,NT NN -
7V 0'M12 D'NY 0'90IN 2 727 nX1 P71 nawn X7 nTInn?
:(210 INIXN NYDN X7) DNWTD D'0I9'0

public static int numberOfElementsInCommon(Set<?> sl1, Set<?> s2) {
int result = 0;
for (Object o : s1) {
if (s2.contains(o))
result++;

}

return result;



2
Bounded Wildcards

NTINN 72PN DNIX D'019'0N 7V NI72aN 2'¥N7 NX11 D'N'YYT
Jn'lon N

NDAIT
ATY7 N7V NI DAY QOIX N72710 NTINN 2IND7 N¥1) N1

7V D'"M12 D'NY 0'90IN 72177 721N 1M1 NN NTINNNY DX
(Wildcard-a wnnwa D 7v1) 0121w 0'019'0

D'YII'Y 0'0I9'V 7W D'O0IN 71 727N NTINNNY XM X
.(Wildcard-n nx niona o 7v1) Shape pwinnn



Bounded Wildcards - extends

public abstract class Shape {
public abstract void draw(Canvas c);

}
public class Circle extends Shape { public class Rectangle extends Shape {
private int x, y, radius; private int x, y, width, height;
public void draw(Canvas c) {...} public void draw(Canvas ¢) {...}
} }

public void drawAll(List<? extends Shape> shapes) {
for (Shape s: shapes) {
s.draw(this);

}

}

|72y non 7710 Wildcard
NN IX Shape xin 07w M1an 019'VNY NN'WA 7D 20UN19D 72R7 DIN NTINNN
List<Shape>, List<Circle>, List<Rectangle> i 17w np'nn




Wildcards-n 110

‘wildcards 7w o210 nwiw pavw' -
? 1

"INW7 019'0" IX "n'o19'vN 72" NxIay

?extends T .2
(T 291) T 2w 019'0N NN NNOSWN

?super T .3
(T 2%210) T 7w 2vun *019'0 NNdWN



111 0NO] WIN'Y 1N NMaA n|7'7nn NA'TD

public class Node<T> {

private T data;
private Node<T> next;

public Node(T data, Node<T> next) }

this.data = data; @
: (D
this.next = next;
} 7V Nj77nnn WX 101,113 Nj77N10 1IN0
(Nt Nj7na T) M0 019'0N NX [''¥'Y 101191
public T getData() { 77010 TIj72 200190 7¥ YOIA 7O N1 ,[D0 INX7
I I
return data; .N77NN0N 7NNIXN IN'XY '7XI07XN 019'02 97N1'

‘Integer-2 97ni' T xan Nj7na ,7un?
Node<Integer> node = new Node<Integer>(5,null);




111 0NO] WIN'Y 1IN NMaA n|7'7nn NA'TD
DIoN

public class Node<T extends Number> {

private T data;
private Node<T> next;

public Node(T data, Node<T> next) }

this.data = data; p @
(D

this.next = next;

'7A07 7> super-a/ extends-2 wnnwn? (N x> DA
7Y N'Y' N2 7277 710 T-w D'o1s'on 7y D'non

public T getData() { .Node
return data;
) D'019'0 71 jonxnw Node 11x'7 1221¥72 DX ,7wn7
.0'"190n




NIMA NIZNN 7W QYN NIRNDAIT

NN NIP7NNN NIYAI'Y NIMNAA NIZ7nn 2Imd7? N1 -
NP70N 701 "¥7 3'X 022 DN0NTD 1R A7 D'Y7 W .

NIXNAIT

NITNNN AN -
public class MyStringPool extends HashSet<String>

Integer TN Xinw nnon ny Map -
public interface IntegerKeyMap<V> extends Map<Integer, V>

P AnX 019'0n 7Y ,90112 ;72N 72 1Ay 1INy NNYONNN ANt -
public interface PayloadlList<E, P> extends List<E>

NTAN-IT NN -
public class ArraylList2D<E> extends ArraylList<List<E>>



<?>-7<T> |2 Dp"%mn

<?> <T>

Wildcard Type Parameter

0I19'07 ON"NN7 NXMNWD - <?> NINTAN N2 019'0 YVNI9D wnwn — <> niynun

VIT I'RY VINIAX Y "0 019'0 MY q7nir T.n"M1a np7nn
J1M2AN NP7NNN 7Y Yoin NO'xt nya

DIZN 702 7-2 wnnwn'? TWoN IN) NnZ'7nnn WX T 2y rnxn? iy NNTAN D'
(N1 nTINNn DTN 7Y DN nTInN

NIDBANNT? 210! 7-2 win'y 75 INIKA) 019'0N INIX? nonNNN T-2 win'y ‘D "n9'Mm
NN 019'07 (nP7nnn

77 X7X DXV 1IX'7 TWON 'X ,T M22 20N19 DY DMXY TIX'"7? TN DMYY Ny
? Dy D'y*ax¥n HwnYy

"new ArrayList<T>()

DY QOIX? D'NXY §'0IN7 TWON ' T 20UN19 DY QOIX? D'NXY 9'0INT7 TWON D'90IX [IDT'Y
NN O'WTI' 'K D) ? 20N1o
(17w o19'vN




:NNAN NIP7NNN N 17 mama -




220N

List<Tree> treeList = new ArrayList<>();

?treelist-7 nnwn NIWY7 N 0O'RaN N 17'R7 NIRY -

X List<Plant> 11 = treelist
X List<AppleTree> 12 = treelist 2
X ArraylList<Tree> 13 = treelist

NN NIYY? N1
(casting)

X LinkedList<Tree> 14 = treelist
J Collection<Tree> 15 = treelList

v List<? extends Plant> 16 = treelist
v/ List<? extends Tree> 17 = treelist
J/ List<? super Tree> 18 = treelist
x List<? super Plant> 19 = treelist

J Collection<?> 110 = treelList

Plant

AppleTree
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(EXCEPTIONS)




2
Exceptions - n'ann

N712' NI'NINXM NTA NXAYI N77N) NTINN YWUND -
AN PNT7 27D X'N,NY70110 NNT71V9 DX D107
.(Exception)

N71 (return-7 nnITa) yN' X7 Tign Qwnn A pnace
NN21900 )W TN

IN 12 7907 M ,2N DIT N7 DRIPZY DXPAO TWUND -
JDRPN DTINNAN 78 OR7D INIR 2INT7

NXNT7 WU AR ANNN DX NIT ATINNNE NN
-N YOI'N 21N2 12T OX XX ,NTINNN Nnfnna 1y
.RuntimeException




.
Exceptions - n'ann

AWND NIP7NN 7¢ 0D MY DX NIIR'AQ DANNNn e
.Exception n7nnn My axim AN 2700 annn

I'N NT 210N NIX'AY 7V — Error — XY 7w o011 10 -
INIX OI9SN7 N1 X71 A'N¥N7 NIY

.KNAIT

DNIXR MMNIYI D'1I0ON YA/ D"M50N XA AXRAN N'0NN »
.NN'Y21



NNDAI'T - D'AMN

public class NumberList extends ArraylList<Integer>{

public static void main(String[] args) { NIX'aY1 0'790n catch -n '
NumberList list = new NumberList(); try -0 pI72 3NN Nipny
r
t { {t "list . txt") - VTI'Y [IUXIN 21722 791010 2N D
ist.parseFrom("list.txt"); 17 NN IN 17W 019101 Y90Y

System.out.println("done: " + list);
} catch (FileNotFoundException e) {
System.out.println("FileNotFoundException");
} catch (IOException | InputMismatchException e) {
System.out.println("IOException or|InputMismatchException");

}

} 019'0UN NI 7907 N2 7 nIR'an 7nn
172 ININ2 TNX

private void parseFrom(String fileName) throws IOException {...}

}



D'AN

AN NPT 7V Dnxn
JINT WNITW 21N 70 11y
nX D2 7710 IOEXxception

public class NumberList extends ArraylList<Integer> FileNotFoundException

public static void main(String[] args) {.}

mn vni'w

private void parseFrom(String fileName) throws IOException {
Scanner scanner = new Scanner(new FileInputStream(fileName));

try {
while (scanner.hasNext()) {

add(scanner.nextInt()); |

}

} finally {
System.out.print("Finally...");
scanner.close(); ~——

}

FileNotFoundException npir

InputMismatchException npir
RuntimeException-n vni'w

if (size() < 3) {

throw new RuntimeException("Size is too small:

}
}
}

N7apnn oX 2 ,Tnn yn' — finally
N7 DX |2l XY

+ size());

(runtime) wTn AN NPT




..07PN I 09TI' NN

Finally...done: [134, 2342, 433] | 134 2342 433 9'on list.txt -

Finally...Exception in thread "main" 134 2342 991 list.txt -
NumberList$l: Size is too small: 2 '

at NumberList.parseFrom(NumberlList.java:35)
at NumberList.main(NumberlList.java:14)

FARALITo o o UDEEEE OF 134 2342 seven 7'Jn list.txt -
InputMismatchException

FileNotFoundException D" 12'X list.txt -
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