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HashSet

class Point{
int x;
int y;

public Point(int x, int y) {
this.x = Xx;

this.y = y; Set<Point> points = new
} HashSet<>();
} Point pl = new Point(1,2);

Point p2 = new Point(1,2);
points.add(pl);

points.add(p2);
System.out.println(points.size());

Output:
2
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HashSet

?HashSet 7 no1dn nma X

—> Point: 1,4 |=» Point: 9,3 r» Point: 3,0

—> Point: 2,5

Point: 9,3

'V
ol WOWINDNI-~|O

—> Point: 3,9 |=» Point; 5,2
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HashSet

?HashSet 7 no1dn nma X

hashCode

—> Point: 1,4 |=» Point: 9,3 r» Point: 3,0

—> Point: 2,5

Point: 9,3

ol WOWINDNI-~|O

—> Point: 3,9 |=» Point; 5,2
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HashSet

?HashSet 7 no1dn nma X

Point: 9,3

eQuai/R

—> Point: 1,4 |=» Point: 9,3 r» Point: 3,0

—> Point: 2,5

ol WOWINDNI-~|O

—> Point: 3,9 |=» Point; 5,2
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‘hashCode 7w wimmnn niwnAT

nX 1'TNN7 N> hashCode ,upaIkn IMIX QY =
XMPZ 702 WN ININ

X.equals(y) om"m y 1 X D'Op"AIN 1Y DX =
TN INIR DX 'TNNT7 ndMY hashCode n'xjaion
DNV Y

DI'XY Y | X D'UP"AIX 11AY DY DY X7 'KTD =
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HashSet

7w wimmn NX 127 77107 eclipse 7 nn'7 'k
.equals 7v win'mn ny Tn'a ,hashCode

U IWND D'YUINMN QY NN D'DTYAY XTH? NN
D'0IN IN 0'90INN ,7WUNn?) 0'uP"aIN] 'Y
(nITY

JOIXN INIXA pPI'Ta Taly — HashMap
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TreeSet

Set<Point> points = new TreeSet<>(
(a,b)->Integer.compare(a.x, b.x));

Point pl = new Point(1,2); o

Point p2 = new Point(1,2);

points.add(pl); O

points.add(p2);

System.out.println(points.size()); O

Output:
1
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TreeSet

Set<Point> points = new TreeSet<>(

(a,b)->Integer.compare(a.x, b.x));

Point pl = new Point(1,2);
Point p2 = new Point(1,2);
Point p3 = new Point(1,3);

points.
.add(p2);
.add(p3);

System.

points
points

add(pl);

out.println(points.size());

Output:
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TreeSet

7'awa 11an) hashCode oy 1a 12'X TreeSet
(HashSet w' Nt

(V'non nxp n1) equals oy 1A 11'X TreeSet

QXN '17N) compare/compareTo 7w wimmn
1 n'wnnwnv IX Comparable nn n'oin7xn
.equals oy apy ni'n7 a'n (Comparator

equals DI'NY D'VP"AIN YWY NI727 701 —NONN =
.TreeSet n ""v n0'n1 D'avnm
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Java a 0'o19'v N"nN win'y? NINDWN NINNAITA NNX
1.5 Java 197 0121N1 "N wim'vin X0
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Generics 1 vin'w X179
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interface Stack {
public Object top ();
public void push(Object t);
public void pop();
public boolean empty();
public boolean full();
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VIYO N10NN vinn

public class FixedCapacityStack implements Stack{

private Object [] content;
private int capacity;
private int topIndex;

public FixedCapacityStack(int capacity){
content = new Object[capacity];
this.capacity = capacity;
toplndex = -1;

}

public Object top () {
return content[topIndex];

}
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VIYO N10NN vinn

public void push(Object t) {
content[++toplndex] = t;

}

public void pop() {
topIndex--;

}

public boolean empty() {
return (topIndex < 0);

}

public boolean full() {
return (topIndex >= capacity - 1) ;

}
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NITINNN 7¢ N0NN D'YNY N
Stack s = new FixedCapacityStack(5);
s.push(""hello");
String t1 = s.top(); // compilation error
String t2 = (String) s.top(); //ok

INIXN DN N10NNY7 0'01DMN DN 70w XTH7 MNDNNA NINNN
Swor Casting n nanx L, (NITnnn |Xd) 019'0

Stack s = new FixedCapacityStack(5);

s.push(""hello");

s.push(new Integer(4));

s.push(new PolarPoint(3,2));

String t2 = (String) s.top(); / /compilation ok. Runtime Error !
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FCStack<Something> ni77mn ninnn 75 nx nonn Y7"onipn
FCStack<Object> nxyva X'nw (N772m X7) 720 nNX n'1Nn?

7V NN TR 9'oin Y7'oniEn ,N770In N7nnl ynnuny Tipa
String 7wn? ,'o'x'o0n 019'07 Object-n nmMwn y¥a7? Nin

7V Y'TIN X7 D71V91 07X TN DNy XTHN 7190170
:ClassCastError

String t = (String) s.top();

'"WIN'Y KN X' 7vonignw Tignn pnna (T) 272mn o1o'on ,ani'o
NP'NN X171 1'70NN ;NN7'oNIR T2 0'019'0 NI'PN NI TA7 N
(erasure)
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Stack <String> ss = new FCStack <String> (5);
ss.push ("The letter A");

ss.push (new Integer(3));

String t = ss.top();// same as: (String)ss.top(),

RIERX

NN NIX T 'K N'10NN2 NI?2m NIrne N7 nitnnn (Y |I1'oN

Stack <Rectangle> sr = new FCStack <Rectangle>(95) ;

Rectangle rr = new Rectangle(...)
Rectangle rc = new ColoredRectangle(...)
ColoredRectangle cc = new ColoredRectangle(...)

sr.push (rr) ;
sr.push (rc) ;
sr.push (cc) ;

KRR
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Stack <String> ts
Stack <Object> to
to = ts;

ts.push("The letter A");
ts.push (new Integer(3))

new FCStack <String> (5);
new FCStack <Object> (5);

K & X &

to.push (new Integer(3));

FCStack<Object> 7w 110 12'X FCStack<String> :nij70n
122 72X "2'O'RIVI'R K7 DT
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?0'0p"AIR 7Y WNn? NITNNN 7w vn ais-a on' DYpPNNn DRN

String [] strArr = new String[5];
Object [] objArr = strARr;

7w wn? yaaxn objArr .T2%72 nMrann n2'nan NN IT NNWn

XM AT NRAYY? DN 12 'Y W'Y 271, DImnnn
objARr[@] = new Integer(); // throws ArrayStoreException

XM AT NIXR'AYT7 NNIIA X ,N790PNN X' DA NRAN NNWNAN
Object[] objArry = new Object[1];
String[] strArr = (String[]) objArry; // throws ClassCastException

Java now 7w Mipnn 1'ann2 It N¥19 0DNIo 0177211 D019V WIN'YN
.N'Y7'9N170 27w 12D N7RD DM Nvaimi
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X7 72X ,'"12 019'0 DY YN 'TAN7 117 NNwoNn Java
NXM AT D'0I9'0N NP'NN 7722 ,NTD YN X7 TWONN

public class Test<T>{

M T[] arr;
public Test(){

% arr = new T[10];
}

}

>"Ta .Java a o»™1yn oy "nnThon X7 0'770m n'o1o'n
D'O0IX DY TIAY71,0'772IN 0'2VN] YIN'YN yan'n? ymnm
JINT DIPN2 0'7701n
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(raw types) n'N1 D'0I9'V

YIN'W AYOKR? IX N 271 ,QNIRN NIIR'AT7 Qo n770nn (1A
NI7950 12 |'RY W' TIn DA NNV NIZ7NNA

class FCStack <T> implements Stack <T> {..}

Stack <String> vs = new FCStack <String>() ;
Stack raw = new FCStack(); //What about T?

raw = vs; // ok

VS = raw,; //"unckecked" compiler warning

70 1T2) "pfva 1A 97nm o19'uin "uNNS X1 019'V] YIN'YA
(Object
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D'NYN XIN 71020

MUNION OID'VN YWAI' NINNY PYINN IX NF7NNN 7w DY XIN |17V 7122

D'MxY 7v n71vo 75 yx¥a? (na X7 Object xin [1'7wn 7120 WYX
12N 019'0NN

ANK [I'7V 7122 7907 |N" M2 019'0 NTAND LD 7V

ININ] DTANN D'NN'YA NN NR7NNN 9122 WNNYN? TWONN 12TN
NNN2 NIX X77 1M7Y 7122

public class SortedSetImplementation<T extends Comparable> {

T eleml = ...

T elem2 = ...

eleml.compareTo( elem2) ....

expectComparable(eleml); //eleml is indeed Comparable
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"1 Comparable

Myl XIn raw Xinw Comparable 2 win'y

Comparable DI'X DN 72X Comparable DNN TAX 70U DMYY Y I1DN' =
Integer -1 String 7wn% ,nt7 nr

N'M1Aan N0N'anN NX §*TV] 1INIX

public class MyClass implements Comparable({
public int compareTo (Object other) {

}

public class MyClass implements Comparable<MyClass>
{

public int compareTo (MyClass other) ({

}

}

yXanv NNy n'y750onli ,ONXY7 NXIYN N2 NMNXYY np'mn D"TAN NIXT NIX2

NNIIYNN NN
710V1 X7) 72100 NP nWY1 0T N N7 ' nn aRkinwn NNYOK 0'¥N OX
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Nni'nrin

I'N DX N7 ,DP'NNN (12220 NIYXNR] Twnimn 07700 nix'aaw 7222
019'0N TVNI97 DT

019'0UN DXV |2 |'N2N7 AYON 'K N¥M NT2 NI
,FCStack<Integer> 019'Un DXV |'2l FCStack<String>
N?7NN NNIKN DNAIYYW NRI] XA AT ,019]l1

7w niNnn 7y,(instanceof) Np7Nn7 ND"Y N'1a 7V v'own Nt
static DInionn NITY 71,0771 D'Myy

:AN17D ,019'0 NVNTD 'O 7Y 'KI1AT7 KNP7 NNWON VIIN N1
<T> void m(T x) { Ty = new T(); ...} // illegal

..n1TN NAN TIY U
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XN (XN 7W MY N0 1IRXNY) KAN TIPN NX 277 11'¥)

° ° ° ° ° ° ° :w-rnn
public static void printList(List list) {

for(int i=0, n=list.size(); 1 < n; i++) {
if (i %2 ==20) {
System.out.println(list.get(1));
}
}

} 2770310 019'07 List NN NIWI N'X7'9017 NNNTRN YINt7 '

public static void printList(List<Object> list) {
for(int i=0, n=list.size(); 1 < n; i++) {
if (i %2 ==20) {
System.out.println(list.get(1));

}
} List<String> NINW7 1'ayn? [N X7 ,210 X7
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(? - N7XY N'0) Wp1I'Aa wnnwa
public static void printList(List<?> list) {
for(int i=0, n=list.size(); 1 < n; i++) {
if (i %2 ==20) {
Object obj = list.get(i);
System.out.println(obj);
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:NINYA IND L |17y DoN 7907 W' NN'wIN NAN 7V N7y y¥a 770w 'm

public static double sumPerimiters(List<? extends IShape> list) {
double total = 0.0;
for(IShape n : list)
total += n.perimeter();
return total;

,IShape nx a'nnn o19'vu XN list 7w M1an 019'0N :NNTaNN NIvnwn
J2m> mxy IShape 7715

JIANN7 TNIM NN INT .0'Pwan 1y oa extends 2 wm'w? 27 my =

List<IShape> shapes = ... TN YIN'Y
List<Circle> circles = ...

List<Triangle> triangles = ...

double shapesPerimeterSum = sumPerimiters(shapes);

double circlesPerimeterSum = sumPerimiters(circles);

double trianglesPerimeterSum =sumPerimiters(triangles);
Java nowa 1 n1dIn
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0INNN 0D'MoN Da v!

public static boolean addItem(List<? super ColoredRectangle> 1st,
ColoredRectangle item) {
return lst.add(item);

}

019'0 IX ColoredRectangle xin list nn'wnn 7w Man o19'0N :Nwvnwnn
.2'nn ColoredRectangle iminw

. NN'va win'y
List<ColoredRectangle> cRectangles=...;

List<Rectangle> rectangles=...;
List<Object> objects=...;
ColoredRectangle cRect=...;
addItem(cRectangles, cRect);
addItem(rectangles, cRect);
addItem(objects, cRect);
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super vs. extends

List<T super MyClass>

gj}-——-€> MyClass

List<T extends MyClass> \t:)
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70 X721, TTIA NIN'Y 1Y N2 019'0 ' Tan? N1

public class Test{ -n|7l7nnl7

public static void main(String[] args){
List<Integer> intlLst = Arrays.asList(1,2,3);
List<String> strLst = Arrays.asList("a", "b", "c");
int firstInt = getFirstItem(intlLst);

String firstStr = getFirstItem(strlLst);

7on getFirstItem nn'win

<T>m11 70N
} VIaj?' M2an 0N19n v Dy
,7UN? NN'W7 ARNpn Nt
List<String> nhwiwnd

/* :
:/@pre list.size() > © 73w Tbu’Djvj;:f;z;
public static <T> T getFirstItem(List<T> list){
return list.get(0);
}
}
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public class MyType<E>{

class Inner{}
static class Nested{}

public static void main(String[] args) {
MyType mt; //warning: MyType is a raw type
MyType.Inner inn; //warning: MyType.Inner is a raw type
MyType.Nested nest; //no warning, not a parametrized type
MyType<Object> mtl; //no warning
MyType<?> mt2; //no warning, ? is OK for a type
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List names = new ArraylList(); //warning: raw type
names.add("Kyle");

names.add("Eric");

names.add(Boolean.FALSE);

for (Object o : names){
String s = (String)o; NR]AYN 1713
System.out.println(s.toUpperCase()); N'X7'9N17 N7

} Ny N7

//throws ClassCastException

// java.lang.Boolean cannot be cast to Ju

List<String> names = new ArraylList<>();
names.add("Kyle");

names.add("Eric");
names.add(Boolean.FALSE); //compilation error!

Java nowa 1 n1DINn
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<Object> n mw Raw

public static void main(String[] args){
List<String> strlLst = new ArraylList<>();
appendNewObject(strLst); //compilation error!

public static void appendNewObject(List<Object> 1st){
lst.add(new Object());

}

nN'n appendNewObject n'¥j7119n DX M N'N NN
?X1 List n7apn

J
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(wildcard) <?> n niaiw Raw

public static void main(String[] args){
List<String> strlLst = new ArraylList<>();
appendNewObject(strLst); //this is fine

}
public static void appendNewObject(List<?> lst){

Ist.add(new Object()); //compilation error!
}

[N DY N X7 NTY A
nn'w1? Object o19'un nxy 90N’
NT DR VN7 )Y, P7 ,nimnnn Yy
N'Y7'9n17n 27w 10D
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public static void printCollection(Collection<?> c){
for (Object o: c){
System.out.println(o);
}

.QOIX 70 printCollection n'x¥p2197 NIitwW? NN

C JINn 0'VINXT? NWA7 N1 printCollection N2
.Object 'vvon o19'vN NX DN7 "YW

Collection<?> ¢ = new ArraylList<>();
c.add(new Object()); // Compile time error
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T 795W7 '72 nNnnn yanta? Awoxn n770nn j1namn

DX ,?1'"T IN'7) D' D'OI9'Y 1A 'RYI NIYAION NINNN 1 ['RY TIR
N1'NaN NIV KRIN (D'X] D'OI9'V WIN'WN A7 'ATN X7 177'9nIpn
(type safe) n'oi19'0

|AT7 NNAYIN NIFZFTAN XM AT2 NN YINYDD 7D X7 D1 TIp
n'x7'onin

N70 N'YPRIVI'RN 7722 0'019'0 7V NINNXN 201 N770N] wIin'un
iS-a-n oNn' |'a1 0'77011 0'0I19'V |'2 N'A'Y'RIVI'K

7V 1172 T X7 TIvI) NIFNTIN 1901 770 nux'aa ni7on v wimmn
(...]70

7w 4.1 7192 Ki¥n%? N xwna (At ,ravn) ym (T
Java in a Nutshell, 5th Edition By David Flanagan
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NYAINl NoONVYnN

(YN X7 NONA TN :[121 NIY) YN N0NA IT'R 07NN A7"OnIEn nonyn 7w DN

:(java.lang.String NN NNITXN9N) 120 AXN NT

static String valueOf (double d) {..}
static String valueOf (boolean b) {..}

707 DY Nn 7ax
overloaded (Rectangle x) {..}

overloaded (ColoredRectangle x) {..}

,0'7NN7 20" Yronipn XN K7

Rectangle r = new ColoredRectangle ()
ColoredRectangle cr = new ColoredRectangle () ;
overloaded(r); // we must use the more general method
overloaded(cr); // The more specific method applies
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:DTAIN 12D AT 72N

overTheTop (Rectangle x, ColoredRectangle y) {..}
overTheTop (ColoredRectangle x, Rectangle y) {..}

ColoredRectangle a = new ColoredRectangle () ;
ColoredRectangle b = new ColoredRectangle () ;
overTheTop (a, b);

?b ixa 770019 nr'x 7w 7ax(casting) nnin nwaTw 1N2
NIN'AQ N'ZIN X7 NNAYWN N7Y90 ;0'7NN7 T 'R
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overTheTop (Rectangle x, ColoredRectangle y) {..}
overTheTop (ColoredRectangle x, Rectangle y) {..}

ColoredRectangle a = new ColoredRectangle ()
ColoredRectangle b = new ColoredRectangle ()
overTheTop(a, b);

N'ZIN AN DMWY AR LN N0NAN 71 ANTD DX

72N ;N'PIN K77 D291 NARM7N ,N7120N NONAN NN 0'9'0IN TWND
NINZ71 ,TIAY7 'wnn N'DINNIEL,NK YAl7a 0T OX DT DX 0720 X7 3779010
NPIN'N NoNA?

;NDINN NIANINN DX MWD NINWA K7W YAl ¥ 77 RN7'onipwy 110 X7
MY QXN DT
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public class A {

/:'v:

public void fung(Object o, String s) {
System.out.println("calling version A");

}:t/f

¥

public class B extends A{

public void func(String s, Object o) {
System.out.println("calling version B");

}

public class C {

public static void main(String[] args) {

B a = new B();
a.func("abc", "abc");

7oNn711 "ynnn A 2 TIPn DX X'¥1 OX
7w xoNan oy YN?7ywnn C AN N
.B
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class B {
overloaded (Rectangle x) {..}

}

class S extends B {

overloaded (Rectangle
overloaded (ColoredRectangle x) {..} // overload

but no override!

x) {..} // override

S o = new S();
ColoredRectangle cr =

o.overloaded( cr );
((B) o) .overloaded( cr )

// invoke the purple
// What to invoke?

Java nowa 1 n1dIn
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class B {
overloaded (Rectangle x) {..}

}

class S extends B {
overloaded (Rectangle x) {..} // override
overloaded (ColoredRectangle x) {..} // overload but no override!

S o = new S();

ColoredRectangle cr =

o.overloaded( cr ); // invoke the purple
((B) o) .overloaded( cr ) // What to invoke?
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B.overloaded (Rectangle)
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