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172PNNY D'NN'Y 0NT? D710 NYAI'N N7Nnn
nYwin
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NN'YN I M/ nN'Ya vin'vy

oI
class B {
protected int a;
protected int b;
'public String tostring(){ = E
' return "a: " + this.a + " b + this.b;

class C extends B{
private int c;
public String toString(){
return super.toString() + " c: " + this.c;

}



nNYinl NIXM"1

0'0an N7nn 7w (private) 0o D'NN'YI NITY
NYII'N NP7NN7 D' DI'N

DN7 Y'TANT7 W' NN DIR7NNY NWA WONRT? 'O
NIXI)

NIXYIN V9] ,N'2N NN'NTA NYWY YN WIN'Y
vin'm? nwmn

D'210NN 121NIX YWNXD 1 protected 2 wnnun
NYAI'N NP7NN2 D'071Y1 NIN7Y QYN NI

NITINA ' TAN7 DNYWONN X7 D'pwan java21-7 |1m
protected->
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DIV 0'win'm 3 1nmaxnl ,IPoint pwann nx 12'k1 Nk¥IN2
NIy

D''On 021'N1L,TA72 [Point pwana o17nn ninig'? D 12'x0

T2 D'T'NY D'I'WY D'WATN I, NIVNNNN Niz7nnn Nx
7900

Y0P INIXY )22 ,NIi77 T2 7195W 10IN D'PYINA YIN'Y
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[Point pwnnn

public interface IPoint {

/** returns the x coordinate of the current point*/
public double getX();

/** returns the y coordinate of the current point*/
public double getY();

/** returns the distance between the current point and (0,0) */
public double rho();

/** returns the angle between the current point and the abscissa */
public double theta();

/** move the current point by dx and dy */
public void translate(double dx, double dy);

/** rotate the current point by angle degrees with respect to (0,0) */
public void rotate(double angle);
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790N T¥A TIZ 7190V 101N AYAIAN [1222n ,NXT NNIY7?

DIPN] NYWIN TIPn YO DX Np'?Nn N7apn nwlin 'y
TIPN INIX 02710 D'P90N YW .1I'7V NITNT
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% 3 "2 TIPN 7190W NX NINT? NO1)
<<abstract>> D0'VLO ™71 IPoint pwinn 'winm
— sl 0'01 NP7NNA DX D'ONIYN
/ i NYI7Y 1Y NINN NONIYN
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<<class>> <<class>> <<class>>
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Sealed Classes

112V ' TAN? Nwornw ,sealed nnmwn n7mn noon ,Java 17-n
NNIX wnn7\2'nn7 0710 nip7nn\npwan 17') np7nn\pwin

final-a wim'wn nniv? ,nwinn nian 7y N N1V n0™Y TWOKRN

final, sealed ni'n? 2a»n 11D nwN' N5 P70 XINY pwan\np7znn D
non-sealed Ix

public abstract sealed class Shape non- x77 nan1n% [N
permits Rectangle, Square {...} sealed

public sealed class Rectangle extends Shape
permits TransparentRectangle{...}

public final class TransparentRectangle extends Rectangle {...}

public non-sealeﬂ/EI;;;/Square extends Shape {...}

9




Sealed Classes

‘non-sealed X'nw NaNN? N1Myn NP XNAAIT
('v n'8nY? NINSY) security? 'wim'w ,nTn NnjEna

public sealed interface Command
permits LoginCommand, LogoutCommand, .., UserPluginCommand

{..}

public final class LoginCommand extends Command {...}

public non-sealed abstract class UserPluginCommand extends
Command {...}
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Abstract Classes N1owosIin Nip7Nn

n'mn "y N7 NowoIn np'nn
abstract nnimwn

NP7NN 7w yoin 1Ix'7 [N X7
(7wIn’? NnIT) NVYWOIN

70 NN wNn? '"7an pwin wnn? n7o!
12 DYTAMN D'NN'YN
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g P%Joo‘

TiR 7195wn yain'n? 2'vimn 12210 1INt
NIYAI' NIp7Nna

STLG
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NNAIT - NIVYWOIN NIZ7NN

public abstract class A {
public void f() {
System.out.println(“A.f!!”);

}

abstract public void g();
}

A a = new A(); }u{

public class B extends A {
public void g() {
System.out.println(“B.g!!”);

}

A a = new B();

12



CartesianPoint

PolarPoint

private double x;
private double y;

public CartesianPoint(double x, double y) {
this.x = x;

this.y = y;
}

public double getX() { return x;}
public double getY() {return y;}
public double tho() { return Math.sqrt(x*x + y*y); }

public double theta() { return Math.atan2(y,x);}

private double r;
private double theta;

public PolarPoint(double t, double theta) {
this.r = r;

this.theta = theta;

}

public double getX() { return r * Math.cos(theta); }
public double getY() { return r * Math.sin(theta); }
public double rho() { return r;}

public double theta() { return theta; }

13



CartesianPoint

PolarPoint

public double distance(IPoint other) {
return Math.sqrt((x-other.getX()) * (x-other.getX()) +
(y-other.getY())*(y-other.getY()));

public double distance(IPoint other) {
double deltaX = getX()-other.getX();
double deltaY = getY()-other.getY();

return Math.sqrt(deltaX * deltaX +
deltaY * deltaY);
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CartesianPoint

PolarPoint

public double distance(IPoint other) {
double deltaX = x-other.getX();
double deltaY = y-other.getY();

return Math.sqrt(deltaX * deltaX +
(deltaY * deltaY );

public double distance(IPoint other) {
double deltaX = getX()-other.getX();
double deltaY = getY()-other.getY();

return Math.sqrt(deltaX * deltaX +
deltaY * deltaY);
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CartesianPoint

PolarPoint

public double distance(IPoint other) {
double deltaX = getX()-other.getX();
double deltaY = getY()-other.getY();

return Math.sqrt(deltaX * deltaX +
deltaY * deltaY );

public double distance(IPoint other) {
double deltaX = getX()-other.getX();
double deltaY = getY()-other.getY();

return Math.sqrt(deltaX * deltaX +
deltaY * deltaY );

17



CartesianPoint

PolarPoint

public String toString(){
return "(x=" + X + ", y=" + y +

", r="+ rho() + ", theta="" + theta() + "")"";

-

public String toString() {
return "(x=" + getX() + ", y="" + getY() +
", 1.:" + t + "’ theta=" + theta + ")";

18



N'V7IVOANN NFZ7NNN YINM

public abstract class AbstractPoint implements IPoint{
public double distance(IPoint other) {
double deltaX = getX()-other.getX();
double deltaY = getY()-other.getY();

return Math.sgrt(deltaX * deltaX + deltay *
deltay );

}

public String toString() {
return "(x=" + getX() + ", y=" + getY() +
", r=" + rho() + ", theta=" + theta() +

")

19



N'VILVOANN NFZ7TNANNN YN

public class PolarPoint extends AbstractPoint{

private double r;
private double theta;

public PolarPoint(double r, double theta) {
this.r = r;
this.theta = theta;

}

@Override
public double getX() {
return r * Math.cos(theta);

}

@Override
public void rotate(double angle) {
theta += angle;

}

20






Scanner nE7NNn

D"2'U'NMD D'OID'V Y7N7 YTI' TWK VIYD VOV IO
DITNNnNI

import java.util.Scanner;

(NnI1T231 7901 ,n7'M) 02IwN 1A% V7PN NX MY

0770 DR RNPY7 [2'NN 0N19) 7270 DY NYa
UNNYUNNN V7 XKNP7 117 TWONT 712' ,019]

Scanner scanner = new Scanner("1l 1.4 the long\nand winding road.");
int anInt = scanner.nextInt(); /71

float aFloat = scanner.nextFloat(); //1.4

String aString = scanner.next(); //the

String aLine = scanner.nextlLine(); // long

String bLine = scanner.nextLine(); //and winding road.

https://docs.oracle.com/javase/8/docs/api/index.html?java/util/Scanner.html

22


https://docs.oracle.com/javase/8/docs/api/index.html?java/util/Scanner.html

Scanner 1 delimiter 2 vin'v

String input = "1 fish 2 fish red fish blue fish ";
Scanner s = new Scanner(input).useDelimiter(" fish ");

o
while (s.hasNext())

System.out.println(s.next()); O

O

s.close();

Output:

1 yxan ‘0719 Ta delimiter n
2 ,0'NIN) D27 0N 7V TI9n
red

.(Tv1 oraxv ,nv niIme
blue
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TUXY INX TYY |NND

N0IYUD NI NN N'VA 1IN0 [IWKY TUXD

N'NoX7? N'721x8n “Hello” nt'mn X nnaannw non
DN NN YIN'Y W' e
.UNTI9 ,0'¥27 DY NTIAY ,L0PV 077 I'N =
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API -
Application Programming Interface

NN NDIN DY WWPNT7 DXPY79X7 TWORNN pwnn

.NIN9 TIP2 NYIQ 0D1'TH 02N 070 0N NIIR'A

.Translate "7 niaan APIl-2 wnnwa ot 71202

.Tiv1 Microsoft ,Google 7w n1w D' o NwNa =
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N aylJ

public class TranslatorEnginel {

public static void main(String[] args) {

Bonjour
String TranslatedText = Translate.execute("Hello", "English",
"French");

System.out.println(TranslatedText);
In NXN7IY ,N'VVO ATINN

} In1 .(Translate) np'7nnn
} “w win'm n'"7w nnY
n7v vpmnoa Translate
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YUNNYnNn DV N'¥PXRIVI'R -1 27V

ANTIPON NIV [N wnnwnnn V7R
.DIAN7 07NN YR 0N =
AIPNN NOY . O
STV NOVY 'YW (0N0D .

public class TranslatorEngine2 {

public static void main(String[] args) {
String TranslatedText =
Translate.execute(args[0], args|[1], args[2]);

System.out.println(TranslatedText);

28



'YV VIR

?7'DINN DX )70N2 V77 1'AYNT7 X1 OX NN

>java TranslatorEngine
Enter your input:

Hello English French

Your translation is: Bonjour
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NX"P NIX? Scanner A Yin'v
Unnwnnn 0z

UNNYNNN 077N NXR XNP? NI 7y Scanner 2 wnnwa

7¥ '0NTI00ON V77N) console-nn X ,N7NNNINA =
system.in - (n2ONN

1'7v InputStream o19'un XIn system.in VP"AIRKN =
017N JYNN2 QM

Scanner scanner = new Scanner(System.1in);

int anInt = scanner.nextInt();

30



NNAI'T

standard input -n Xy
Scanner s = new Sca;;;;;;iitém.in);
System.out.println("enter line:");
while (s.hasNext())
System.out.println(s.next());
O N

s.close(); O Nxan Token -n nx X

31



Scanner-) '0'0d vin'vy — A 17y

<word>

;077N VNI NN 1NQ)

<target-

lang>
JNNAITY

hello English French :0%7pn

public class TranslatorEngine3 {

public static void main(String[] args) {

Scanner s = new Scanner(System.1in);

bonjour :0%79n

String[] fragments =

s.nextLine().split(" ");

String TranslatedText

Translate.execute(fragments[0], fragments[1l], fragments[2]);
System.out.println(TranslatedText);

s.close();

32



D'¥2?

NNIX X171 YNNwNnn U770 NIY DX XINP7 DIzNa
.Yalpn

java.io.File np'72nnn "'y axim yaip
Yai?? (path) 2170nn oy vpaIkn NX 7nNN)

String filePath = "C:\\Softwarel\\example.txt”;
File exampleFile = new File(filePath);

Bl Softwate]
(9 New ~

&« - v A B > ThisPC > OSDisk (C:) > Softwatel

Date modified Type

B Desktop Name
B eamplenxt 10/30/2021 2:36 PM Text Document 33

' Document:




Yalj?? (Path) 7170n

Relative path — 'on' 7170n

new File("Softwqxel\\example.txt")

4 = Translator

> B src
4 (= Softwarel

example.txt

n¥"M Y7nn2a "'"non"n niz'n eclipse -2 =
Project root-n XIn

7¢ 'NDINN DIP'MN DX 2ITA7 DAV T =
,'ON'N DIP'MA YAl X7 XIN VP"'NON

XN XIN D' PITA7 TN
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Yalj?? (Path) 7170n

Absolute path — X7 7170n
new File("C:\\Softwarel\\example.txt")

NX NIXN7 721N TN XD DIPAR 7210 D'DIMN DX YN7 [N - [NN' =
Yapn

X' OX TNI ,N'DINT7 N'ON' DRINN YAIPN D'MY9 NN -|NoN =
YN X7 TIRNI PNYIM yaln 0 ,Npnyin

YaI? X'm 71700 7'Onw T nwan NN *7'aan2 nxima Ny
new File("C:\\users\\lenadank\\softwarel\\ex4\\my file.txt")
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Yalj?? (Path) 7170n

?07v90 NOvn 707 D'RNNN NMDNNW ARTI TXD
(...Windows, Linux)

N |INNO =
new File("Softwarel/example.txt")

A |INNO =

new File("Softwarel” + File.separator + "example.txt")

Unnwnnn V7P 72170NN NX 7271 A NN =
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Yal7n NNl Scanner — T2l

public class TranslatorEngined {
/ apNnn v yiap (nTw) e yarp 2onn

private static final String FILE NAME = "Softwarel" + File.separator +
"example.txt"

public static void main(String[] args) throws Exception {

Scanner s = new Scanner(new File(FILE NAME));
String[] fragments = s.nextLine().split(" ");

String TranslatedText = Translate.execute(fragments[Q],
fragments[1], fragments[2]);

System.out.println(TranslatedText);

s.close();
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throws NnXn — 02N N7

,AN) NRAY OT'N7 0717V yYaip'? Scanner-n 112N nya
FileNotFoundException aion (Exception
AIXVN NTINAN DX ,0%2 X7 XNP7 12'01 1201 YaIny Njna

NX'AYUN N 7V 120N 751 ann

NX7N 7T IR 1790 NITTINNN? NI'NYOX MY

01PN JWUNNA TIVI 0'ANINA 719'0 7y 12T
2N [9IN2 AN 7901 Vad

N7'MN NIYXNR] NTINAN NN'MNA 2N NPT 7V N
throws nInmwn

7750 21NN XIinw ,Exception 019'0n 2N N NN 117V AaNNn
AN PINT? D710 K'Y NNIXN 7Y 2TINNN N W'y N
NIXN NT'A N 79071 NT7 YT DR X 07 Xipw mi
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D'2INN D'V — N AV

Y2l 07 NNIY 190N
hasNextLine -2 wim'w ,yalpn 107 TV 0'0%7 190N X171 =

public class TranslatorEngine5 {
private static final String FILE NAME = "Softwarel/example5.txt";

public static void main(String[] args)| throws Exception|{
Scanner s = new Scanner(new File(FILE NAME));
while (s.hasNextLine()) {
String[] fragments = s.nextLine().split(" ");

System.out.println(Translate.execute(fragments[0],
fragments[1], fragments[2]));

}

s.close();
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719'07 N7YW NP7NINN DX 2'NM)
NINj70'92

.DAN71 ,NNX MIY7 1MMN7 ,N0'S RNj7 NX1)

JTNN V77N VNS NN ' TANT Y

ma L PR
<source-lang>#<target-lang>#<paragraph>

wuny
English#French#Hello world!

This program works.

Bye.
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Nj709 DIAON — 1 A7V

public class TranslatorkEngine6 {

private static final String FILE NAME = "Softwarel/ example6.txt;

public static void main(String[] args) throws Exception {

Scanner s = new Scanner(new File(FILE_NAME));

s.useDelimiter("#");

String srclLanguage = s.nextgz;
String destlLanguage = s.next();
s.skip("#");

String text = "";

while (s.hasNextLine()) {

text += s.nextlLine() + 5

}

English#French#Hello world!

AT A A

This program works.

A
Bye.

-

System.out.println(Translate.execute(text, srcLanguage, destlLanguage));

s.close();
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?1'WUDY N7

NIX'AYD 719'0
DIANA IX NIDYN DT (17U ,'N K7 UNID =
NTINQ ' TAN7 IX TP 21727 [N =
N'1DNN NaNN
D'¥1? 190N DIANN =
T'N' YaI72 NIXPOD 190N =
V77N NOY 7Y 'ONIVIX 'IN'T =
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Beyond Scanner

W7 nana nitnnn naxtn — StringBuilder

.0'¥an o'un v nand /nknye — FileReader/ FileWriter

1axn prnnni FileReader nx quiv — BufferedReader
70" TNN NIXMPZ D¥XNAX7 NN 7Y N1am

——=  mam axn prnnnl FileWriter nx quiv — BufferedWriter
770" TNN NI2A'ND DXNX7 NI 7y

..mxy TM'7% 1/0 3y T
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StringBuilder np7nnn

(mutable) '11w% nana nitnnn nax'n

D'AXY 1IX'? '72N0 NN NTINNNA 'Y YX¥27 NNYONN
D'UTN
iInsert -1 append :nxawn 0'NN'Y

StringBuilder sb = new StringBuilder("abc");
sb.append("d");

PNITNNN YI1A'N NIYXAXA DITNNN WWWY? X7 nnY
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FileWriter-l FileReader

.D'Yan 0N Y Namd /ARy

FileReader fReader = new FileReader(new File(FILE IN));

FileWriter fWriter = new FileWriter(new File(FILE OUT));

char[] charRead = new char[1000];

int numRead;

while ((numRead = fReader.read(charRead)) != -1){
fWriter.write(charRead, 0, numRead);

}

fReader.close();

fWriter.close();
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BufferedWriter-l BufferedReader

.N12IN MAXAN WIN'Y )N N2nd /ARy

FileReader fReader = new FileReader(new File(FILE IN));

FileWriter fWriter = new FileWriter(new File(FILE OUT));
BufferedReader buffReader = new BufferedReader(fReader);
BufferedReader buffWriter = new BufferedWriter(fWriter);

String line;
while ((line = buffReader.readlLine() != null){

buffWriter.write(line + "\n");

) / fReader/ fWriter nx na n"aio
buffReader.close();

buffWriter.close(); *




N1'NAN N7INY
(1"'vun ,'K "00Nno ,'N TVIN)

(‘m4) 3 nixv

709TI' NN .X2N TIP7 NoNT'NN NXAN N7RYUN

String input = " hey 1 hey 2 hey red hey blue ";
Scanner s = new Scanner(input).useDelimiter(" hey ");
while (s.hasNext())

System.out.println(s.nextLine());
s.close();

Scanner s2 = new Scanner(input).useDelimiter(" hey ");
System.out.println(s2.nextInt());
System.out.println(s2.next());

s2.close();

hey 1 hey 2 hey red hey blue
1
2
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N1'NAN N7INY
(n"ywn ;2 f00no ,2 TVIN)

6 N7RY

Jjava.util.Scanner np7nn? nNIYpn NIYL 10N |7n7

077NN NXRMP 72U DPN IR YaIpn AR 7Y 0N pn 0 Scanner 2 WNNWN? (N1 1 0yo

(System.in) wnnwnn v TpInY

NN X?77 ,N0'Y NIXA int 12D D'2'0'MM9 0'0I9'V XNP7 |N'1 scanner NIYXNXA (2 NI

DTNNNN NYIoN

NTINN2 W'y "y yap'n? 721D'w delimiter 2 '17N X7 nextline nTINNN 7w 0790 13 MWL

.useDelimiter

AN NAILN NAIYNA /AN
DY X7 Niyon D X
.MpP11Tnyo g 2
MP12nyo a2
.MP13 Mo T
2Py 1+2 nyo 1 .0
DRy 143 nvo i

DN 2+3 nnyo Y T

NP NNRYLN 7 N
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