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func:
(:: ' @pre: a
@post: B
func':
@pre: v
@post: &
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:Nan Tipn y'oin Client np7nnn qma

public class Client {

public static void g(String[] args)

{
List<String> 1lst = Arrays.aslList(args)

(A) poon XN List -1 (C) ni77n Xin Client IT XNAIT2

List NN nYnnnw np'7nnn nxy? 7191 y'axn 1st — w 1N 07INI
(A’) nawn n17ap X't nP7nn ((ArrayList '7IN)
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A aObj = ...;
a0bj.func()
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(:: Y 3 func:
4 @pre: a

@post: B

func':
@pre: vy
@post: &
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(:: Y N func:
g @pre: a

@post: B

func':
@pre: vy
@post: &

Java nowa 1 n1dIN
2'AX 7N NV'ONAIIN




NI'A'YYOKN NNRYLN

70 7w 117 AND n naoqm np7nn 7w 'n'nmi'n nnmwn
TIXT NN 7021 NR7NN NNIXK MM NIYSIMN NIyLn
nYIINN YV

NP7NN2 UTNN NTANY ATINN 7Y "N'MKX'N DTN 'KIN
702 1T nTINN 7w DTN 'RAN D v a1t OR N XN ,'nw'D
NYIINN YV 1IX? NR7nn NNIR 7¢ 0NN

NP?7NN1 UTNN NMNTAINY 2TINN 7Y "N'MKX'N 2NN 'RIN
D"A'VFZONN YNAN 'NIN 7D 7w 217a AND o XIin e
NYIINN YV 1INT? NP7NN0 NNIR 7¢ 0NN 722011 nTinn v

Java nowa 1 n1dIN
2N 7N Nv'oNANIIN



NNDAI'T

public class MathWizard {

/** returns the square root of num
* @pre epsilon >= 10 ~(-6)
* @post abs($Sret*$ret - num) <= epsilon
*/

double sqgrt(int num, double epsilon);
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public class AccurateMathWizard extends MathWizard ({

/** returns the square root of num

* @pre epsilon >= 107 (-20)

* @post abs (Sret*$ret - num) <= epsilon/2
*/

double sqgrt(int num, double epsilon);
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N1 func 7w nIkoYaAN "an 17'R LA D7NNN wIinm (NN XNAIT?
public class A{ ?A nnwIv B7 9oin?

public void func() throws IOException{ }
}

public class B extends A{
M //public void func() {}
M1//public void func() throws IOException {}
[M//public void func() throws EOFException{}
B //public void func() throws Exception{}
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N1 func 7w nIkoYaAN "an 17'R LA D7NNN wIinm (NN XNAIT?
?A nnuwr'y B7 qoin?

public class A{
protected void func(){ }

}

public class B extends A{
M //public void func(){ }
M //protected void func() {}

X //void func() {}
B //private void func() {}
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N1 func 7w nIkoYaAN "an 17'R LA D7NNN wIinm (NN XNAIT?
?A nnuwr'y B7 qoin?

public class A{
public Number func() { return null; }

}

public class B extends A{
Xl //public Object func() { return null; }
M //public Number func() { return null; }
/] //public Integer func() { return null; }
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public class Square ({ public class Rectangle
extends Square {
protected double length; 4

public double getLength () { protected double width;

return length;
} public double getWidth () {

return width;

public double getWidth () { }
return length;
} public double area () {
* Wi .
public double area () { return length*width;
return length*length; }
}
: }
I Rectangle is NOT a Square — 177 aix'vin > 1M

getLength () ==getWidth () NX 7'on7 1" Square 7¢ InnYwna 7wn?
73 7V nivw X7 Rectangle N1l =
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public class Rectangle { 72X (]27n X1 viIan) is-a on' pv'pnn
protected double width; [INPY D''PNN X7 TN '9'¥90N WIn'na
protected double length; .N97Nnnn
public double getWidth() { [N 1AW YR 702 viana wnnwn [N XY
return width; 2702 wnnwin? nn

}

AlO XIN VI N'ONNNY |I1'ON — Y'NO5SN N7

public double getLength () { |15n‘nu

return length;

}
VIaN NIR7NNN DX Wnnl NRT 722 'R TR

?
public double area() { ?|ami

return length*width;
} "D'axpd DN NIWY? W inn 07y

public static void widen (Rectangle rect, double delta) {
rect.width += delta;

}
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public class Base {
private void priv() { System.out.println("priv in Base"); }
public void pub() { System.out.println("pub in Base"); }

public void foo () {
priv() ;
pub () ;

public class Sub extends Base ({
private void priv() { System.out.println("priv in Sub"); }
public void pub() { System.out.println("pub in Sub"); }

public class Test ({

public static void main(String[] args) {

Base b = new Sub() ;
ot m
} ° (o] (o]

priv in Base
pub in Sub
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public class Base {
public int i = 5;

public class Test ({

} public static void main(String[] args) {
Base bb = new Base() ;
Sub ss = new Sub();

public class Sub extends Base { Base bs = new Sub() ;

public String i = "five";
} System.out.println(bb.1i),
System.out.println(ss.i);,
System.out.println(bs.i),

five } 209T1* NN
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(YNN X7 NOMA IT'R :|1D1 NIY) YINN D02 IT'R 07NN A7'9nIEn nonyvn 7w DMjpna

(java.lang.String JIMN NNITYN9N) 120 AN AT

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

?07 DY Nn 72X
overloaded (Rectangle x) {..}

overloaded (ColoredRectangle x) {..}

,0'7NN7 210 VronIEn 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 72X

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

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

?b ixa 770un19 nr'X 7w 7ax(casting) nanin NYNTIwW 1M
NIN'AQ N'ZIN X7 NNAWN 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'PIN NN"'N NAYY ARMPZN NP N0NAN 71 NN DN

72N ;N'ZIN K77 D290 NRMPN ,N7120N NONAN NIX 0'9'0IN WD
NINP71,TIAV7 1'wnn N'DINNIEL,INK YA72 N7 OX DT DR 07220 X7 2%7"9n1n
NPIN'N NoNA7?

;N'12INN NIANINN NX NIYN NINWA K7W YaIR 7Y 727 DX7'9N17Y 110 N7
MMAY QXN DT
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public class A {

/CK

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

¥/

¥

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");

79N NYNNN A 2 TN DR XY DX
¥ X0Nan oy YN? y'wnn C A NX 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?
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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?

19501 ,NINYN OW ,0XVYN 0I19'0) NNWA 7W Nn'NNN NIX NI '0V0 KIN NONYAN [1221N
NPT NN'Y TR VAL K7 1TV 7aK,(DM0on1on Aol

NN (Nx?7'onip mra) "nan ((B) o) .overloaded( cr ) XN QY
B.overloaded (Rectangle)

IDITRD XID '022770 TN NNwn B 019'0on XN arnpn Ve 7722

D'XNNN DX ,NINT AN 702 DMWY 2 NIAY ,MTN AN (12200 7u91In AxN N
70N NINWN N2 P77, S KN M2TA 019'0N .AXNPA TV W arTA 019'07 NI

B b =new S(); b.overloaded( cr ) :X'n XN DX 7"D
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NP7NN2 P X701 DXY7 NION"'NNN 019'01 17N 7'Y9N DXYY
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public static int comparesCounter;
public static void main(String[] args) {
List<Integer> ints = Arrays.aslList(5,4,3,2,1,6);
ints.stream()
filter(x->x%2==0)
.peek(x->{System.out.println("peek " + x);})
.sorted((x,y)->{
comparesCounter++;
System.out.println("comparing: " + x + "," + y);
return Integer.compare(x, y);
})
.forEach(System.out: :println);

System.out.println("num of compares: " + comparesCounter);

}

output: @ N
eck 4 ,901121 ,N7V9IN X' 1'7V DTN DR AN'Thn peek n71v9n
P .0NI9) N7APYW N71Y9N NXK DTN MR 70 7V n7'won
peek 2 Py
peek 6 s
comparing: 2,4 ,ANIX Y¥27 NIn 7Y .MM n71vo n1'R sorted n71yon

° ’
comparing: 6,2 In%yoIn X'n I''Y DITH NAX 75 IR QIOK7 W

: L )
comparing: 6,4
2
4 o o) O VX211 DX NINY' NN
6 filter n n71yo NX
num of compares: ?sort n N7y NNX
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public class Test{
public static void main(String[] args) {
func("abc");

}
public static SimpleClass func(Object i) {
try {
String str = (String)i; finally n 7172 noxn
return new SimpleClass(str); 2U¥IAN!
H l|amo
finally { ?' N0 :NZNYUN N7RW)

System.out.println("finally!"); NIINYA TNONNAY 15Y

t TV .NN72190 DX
197 X1 NITANN
finally n 7172 yxannw

¥

public static class SimpleClass{
public SimpleClass(String str) {
System.out.println("*: " + str);

}
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/**

* @inv lisEmpty() implies top() != null

*/
public class SectionA {

private final LinkedList<Object> elements = new LinkedList<>();

/**
* (@post !isEmpty()
* (@post top() == o
*/
public void push(Object o0){
elements.add(o);

}

/**
*  (@pre lisEmpty()

*  (@post @return == @prev(top())

*/
public Object pop(){

final Object popped = top();

elements.removelLast();
return popped;

6 N'a 72nn NNy
NINY DX NNS5N NI'Y7190 ['an 17'X
707NN

nN19n push n'x7on
.MINYN NX

push 2 win'wn 1NX7?
12 QXN X7 200
N7 null n'tnn top
N7 NI'X NoNNnY
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/**

* @inv !isEmpty() implies top() != null

*/ NN 19N top ;71190
public class SectionA { null ¥ DX 72 NMMwn
//previous methods .nonna
[[*** ?0w? yan null n X

121 Nwninn push ox

/**
N7 20 X9 T

* @pre !isEmpty()
* @post @return != null

*/
public Object top(){
return elements.getLast(); win'mY on"nn nTinA
} post N 'Xan , |27 ,'n"19n
2 MmNk N
/** post_impl
*
*  @post @return == true iff elements.size() == ©
*/
public boolean isEmpty(){
return elements.size() == 0;
}
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public class Test {
public void test(int num) ({

final int x = num+3; n71>' toString DONN
int y = num*2; ?num 7 na nwa?
int z= num-1;

[class Info({ \

I public String toString() { :
i return "**" 4+ x 4+ "**" 4 y 4+ "k*" 4z 1%
! } ,
J

z = 4;
System.out.println (new Info());,

_______________________ jnN'-’ -|-||7'7 njl—ll 2)a)
1T DMIY NO0IN

}

public static void main(String[] args) {
Test t = new Test()
t.test(5);
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HashSet

class Point{
int x;
int y;

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

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
D2
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HashSet

Point: 9,3

'V

—> Point: 1,4 |=»

—> Point: 2,5

ala|lbhWOWIN —~|O

—p Point: 3,9 |=>

?HashSet 7 no1dn nT1aw X

Point: 9,3

—

Point: 3,0

Point: 5,2
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?HashSet 7 no1dn nT1aw 'X

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

—> Point: 2,5

Point: 9,3

ala|lbhWOWIN —~|O

—> Point: 3,9 |=» Point; 5,2
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?HashSet 7 no1dn nT1aw X

Point: 9,3

eQuai/R

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

—> Point: 2,5

ala|lbhWOWIN —~|O

—> Point: 3,9 |=» Point; 5,2
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‘hashCode 7w wimmnn niwn1

NX 'TNN? nd>"M¥ hashCode ,op"aIkn INIXK QY =
XMP 722 Wn ININ

X.equals(y) o m y | X D'OP"AIX 1Y DX =
VN INIR DX 'TANT NdMY hashCode n'¥7ion
DNIY 11y

DI'NY Y | X D'OP"AIXK 112V DY ODIY X7 'KRTD =
.0'VIX'2 19v7 nin 7y x.equals(y) om"pn
NI X7 ,0'VIX'2] 27 YAO' D'NT O'DY NIXM
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¥ win'n NX 127 771n7 eclipse 7 nn? 'k
.equals 7¢ win'mn oy Tn'a ,hashCode

' AWUNRD D'YIN'MN Y NIX DDTYNY RTHT7 N
DM0IN IX 0'901NN ,7WUNn?) D'UP"AIN] 'Y
(N1

JOIXN ININA 21*T2 TaIy — 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()); )

Output: -

1

niI7w7 DN
v 11> Comparator

n1'N Point
Comparable
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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(pl);

points.add(p2);

points.add(p3);

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

Output:

g
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TreeSet

7'2wa 1an) hashCode ny 1a1y n'x TreeSet
(HashSet w' nt

.(V'mon nyxp nt1) equals oy 1A 1'x TreeSet

DX '1'7N) compare/compareTo 7w wimmn
1 D'wnnuny IX Comparable on n'uoin7xn
.equals oy 'apy ni'n7 a+n (Comparator

equals D1'Xw D'VPMIAIN YWY NI7A7 2N —NDNK =
.TreeSet n ""v 0'n1> D'avwM
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