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import java.io.*;
import java.net.*;
import java.util.*;

public class Lecture2Programl {

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

URL url = new URL("http://www."

+ "gutenberg.org/cache/epub/74/pg74.txt");
InputStream stream = url.openStream();
Scanner scanner = new Scanner(stream);
scanner.useDelimiter("\\A");

String book = scanner.next();

n

System.out.println("The text contains
+ book.length() + " characters");



import java.io.*; < D81 OV NTIAY? N"1DDO 3
import java.net. * s n‘nU—)nb NMO0

import java.util.*; e\\\\\\\\\\\\\\
1D 2D YW NMDD

public class Lecture2Programl {

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

URL url = new URL("http://www."

+ "gutenberg.org/cache/epub/74/pg74.txt");
InputStream stream = url.openStream();
Scanner scanner = new Scanner(stream);
scanner.useDelimiter("\\A");

String book = scanner.next();

n

System.out.println("The text contains
+ book.length() + " characters");



import java.io.*; 4

import java.net.*; N¥P11ONW 1DN'W NINXN
import java.util.*;

NMWPN N1'Y2 7222 7N
public class Lecture2Programl { n'XJpP DY N1V IR

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

URL url = new URL("http://www."

+ "gutenberg.org/cache/epub/74/pg74.txt");
InputStream stream = url.openStream();
Scanner scanner = new Scanner(stream);
scanner.useDelimiter("\\A");

String book = scanner.next();

n

System.out.println("The text contains
+ book.length() + " characters");



import java.io.*; >
import java.net.*; NJ21ND ARMPDVW DRV

import java.util.*;
1NNR OY , VIV

public class Lecture2Programl {

public static

void main(String[] args) thraws IOException {
URL url - ne”@http://www. "
+ "gutenberg.org/cache/epub/74/pg74.txt");

InputStream stream = url.openStream();
Scanner scanner = new Scanner(stream);
scanner.useDelimiter("\\A");

String book = scanner.next();

n

System.out.println("The text contains
+ book.length() + " characters");



import java.io.*; °

import java.net.*; TWIWN MMNN 2W “MNan”
import java.util.*;
(...QPWNAN NW21 NTINNNDN) TR

public class Lecture2Programl {

public static

void main(String] throws IOException {

U url = new URL("http://www."
(i::)"gutenberg.org/cache/epub/74/pg74.txt");
InputStream stream = url.openStream();
Scanner scanner = new Scanner(stream);
scanner.useDelimiter("\\A");

String book = scanner.next();

n

System.out.println("The text contains
+ book.length() + " characters");



import java.io.*; ’

import java.net.*; U')p NTO AW D1OM)
import java.util.*;

P21pPn 2WNH%) DN Sw
public class Lecture2Programl { (VIVIR NMVD IR

public static
void main(String[] args) throws IOException {
URL url = new URL("http://www."

—gutenberg.org/cache/epub/74/pg74.txt");
tr‘eam = url.openStream();
Scanrme scanner = new Scanner(stream);

scanner.useDelimiter("\\A");

String book = scanner.next();
System.out.println("The text contains "
+ book.length() + " characters"”);



import java.io.*; 8

import java.net.*; url ox¥yvn YV N1MWY
import java.util.*;

0NN NTO NXR 1MTNNYW
public class Lecture2Programl { Nnow NMWNwW

public static
void main(String[] args) throws IOException {
URL url = new URL("http://www."
+ "gutenberg.org/ca o574 . txt");

InputStream stream
Scanner scanner = new ream);
scanner.useDelimiter("\\A");

String book = scanner.next();

n

System.out.println("The text contains
+ book.length() + " characters");



import java.io.*; ?

import java.net.*; DNMIAPR ARMNY DRY
import java.util.*;

NnMNIR NMT0 PYONVW
public class Lecture2Programl { n'pPono

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

URL url = new URL("http://www
+ "gutenberg.org/cache/epub/74/pg74.tx
InputStream stream = :
Scanner scanner new Scanner(stream);
scanner.useDelimiter("\\/
String book = scanner.next();

n

System.out.println("The text contains
+ book.length() + " characters");



import java.io.*; 10
import java.net.*; scanner 2w niw
import java.util.*;

TON NN 17 ANIRWY

public class Lecture2Programl { NTINNNN 2W DO'P2N 2

public static
void main(String[] args) throws IOException {
URL url = new URL("http://www."

= url.openStream();

Scanne Seahrer—=—new Scanner(stream);
scanner.useDelimiter("\\A"); \A TOnNN
String 5OORK = scanner.next();

N2'NN RN
System.out.println("The text contains " ATNNNN

+ book.length() + " characters"”);



import java.io.*; 11

import java.net.*; scanner >w niw
import java.util.*;

22NN NR NTNNW
public class Lecture2Programl { PahhbIRah!

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

URL url = new URL("http://www."

+ "gutenberg.org/cache/epub/74/pg74.txt");
InputStream stream = url.openStream();
Scanner scanner = new Scanner(stream);
scanner.useDelimiter("\\NADs
String book

n

System.out.println("The text contains
+ book.length() + " characters");



import java.io.*; 12

import java.net.*; 20V DVINNIRN TNR OR
import java.util.*;

nNWN 02 ,NMnNN XN +

public class Lecture2Programl { nNODWN TR ,N1'N? 2N

sublic static NMINN? D2WN NR NNDD

void main(String[] args) throws IOException {

URL url = new URL("http://www."

+ "gutenberg.org/cache/epub/74/pg74.txt");
InputStream stream = url.openStream();
Scanner scanner = new Scanner(stream);
scanner.useDelimiter("\\A");

String book = sdanner.next();

System.out peintlnl 'The |text contains "
+ book.length()+ " characters"”);



NXR N2 NT1PNIX AN
277"M10 D1N” 190N

421884
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import java.io.InputStream; 15

import java.io.IOException; 1D1VIHD NN R1

import java.net.URL;

import java.util.Scanner; 121 21D ;MMDONN
0150 IR U IR

public class Lecture2Programl {
NnModo "Nva

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

URL url = new URL("http://www."

+ "gutenberg.org/cache/epub/74/pg74.txt");
InputStream stream = url.openStream();
Scanner scanner = new Scanner(stream);
scanner.useDelimiter("\\A");

String book = scanner.next();

n

System.out.println("The text contains
+ book.length() + " characters");



import java.io.InputStream; 16

import java.io.IOException; NMO0N D19 WIN

// import java.net.URL; : 5 b
import java.util.Scanner; NMO0N NXR R )
01901 NX IR

public class Lecture2Programl {

public static
void main(String[] args) throws IOException {
java.net.URL url = new java.net.URL("http://www."
+ "gutenberg.org/cache/epub/74/pg74.txt");

InputStream stream = url.openStream();
Scanner scanner = new Scanner(stream);
scanner.useDelimiter("\\A");

String book = scanner.next();

n

System.out.println("The text contains
+ book.length() + " characters");
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man

(packages) N3N NIRIPI NNIR‘22 NIDIN N1MDO  °

URL o190 %w (fully qualified name) ®Ynin nwn °
java.net.URL x1n java.net noannn

N212NNN 0'019'0N 20 NR (import) k2% Twor .1
URL ,2¥pn 010N Dwa wnnuwnn

101R1DDN D19V NR RA? TWOR

192 D1DVN 2W R?2NDN DWN NR XY TWORW IR
NMDIN? 1TMXR R



11%WnN N1Y2an

TIP 'R2P1 NMIDINN NR 12AR2 0210 12NIR D2
N122N2 125w MpPNN

MNP NIMODD1 TP 2W MI21TA NIMND "2AN% NV

MNP TP "WIAP "IW 2 0NN "2 VP 272N DA W)
N7 22X ,N1NNRXR NM212NN D™XIAP "1 N22N MR
(12 WNNWN? R? 9TV 21WN 272N R

V1IN 17D %D 7072 DYOI1R M22NN NMNYW
DYOVPMID/DMMAIR 2W NI22N "2 NMWAINN
“071Y2 TIPN 222" WNNWN? TWORD ;D'NW
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19
package tau.softwarel.lecture2;

import java.io.*;

public class Programl {

public static void main(String[] args) throws IOE

URL url = new URL("http://www.guten
InputStream stream = url.openStream();

Scanner scanner = new Scanner(stream);
scanner.useDelimiter("\\A");

String book = scanner.next();

System.out.println("The text contains " + booRk.



20
package tau.softwarel.lecture2;

N212NN DWW NXRI1ID NOIIRMN
nno X

il.ac.tau.cs.softwarel.lecture2
public class Programl { 0T RY IR

import java.io.*;

public static void main(String[] args) throws IOE

URL url = new URL("http://www.guten
InputStream stream = url.openStream();

Scanner scanner = new Scanner(stream);
scanner.useDelimiter("\\A");

String book = scanner.next();

n

System.out.println("The text contains " + booR.



02 N1MOBO01 N1an

DWI NYAN YW NPON TP WIAP
NM1O02 INWNY 0'OMN tau.softwarel.lecture?
tau/softwarel/lecture?

"2 YUPR 'R ;R N122NN 228 ,NMINPN N1MOD0N
tau.softwarel nwa nam nxrt nYann

NIDMX M22N MPYVW RN NNDWIN N8P0
200% 12Rn 2w URL-% o'wnn%

TWoORY VI il.ac.tau.cs.softwarel.lecturel
TN'2 0212 D019V W 201 WNNWN?

12217120117 R? NN YMID ;N'RIANP P17 22X
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22

URL url = new URL("http...txt");
InputStream stream = url.openStream();
Scanner scanner = new Scanner(stream);

V

InputStream stream =
new URL("http...txt").openStream();
Scanner scanner = new Scanner(stream);

V

Scanner scanner =
new Scanner(new URL("http...txt").openStream());



23

URL url = new URL("http...txt");
InputStream stream = url.openStream();
Scanner scanner = new Scanner(stream);

V

InputStream stream =
new URL("http...txt").openStream();
Scanner scanner = new Scanner(stream);

V

Scanner scanner =
new Scanner(new URL("http...txt").openStream());

D'N'W? ,NNXR DY NINWNI D'WUNNWN DR
(DM MTY R1N) DW 172 <NN? IR X2 MaNp
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URL url = new URL("http...txt");
InputStream stream = url.openStream();
Scanner scanner = new Scanner(stream);

V

InputStream stream =
new URL("http...txt").openStream();
Scanner scanner = new Scanner(stream);

V

Scanner scanner =
new Scanner(new URL("http...txt").openStream());

11220 2W MY 29TV NN
N12N2 NWP 228 NMOVPONIP NINNRN NOIAN



(1) "D TV 11 NN

TR (MP2NN1 NM1222N) 0'019'0VN NINYW 21NN
NM22N NITAN ,R12 20 WIN'W ,XR12Y) 12 WNNWAY
(Mponm

Scanner ,InputStream ,URL o'019'0n
(+ MVIDIR) MTNN NVIW

P72 N21%V9W 1215w NP2 Main) N1aw %Y NTdN
2V) 1N P12 217912 IRIP R'NNW N1NW 1D NN
(0PN JWNN2 N2N 12T 02N WIN'W
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(2) ND TV 11 NN

DINWN NWI2W DY (Main N1awn) npP?nNn N1N"w
NN 12NN TNR DRY? ONMNN DND TNR 20V

D'NXRYNN TNR 2D 2V YOIN "MW 12%2V0N

url.openStream() —
scanner.next() ,scanner.useDelimiter(...) —

book.length() —

Scanner "®1an) Scanner YW D'NN1"VWNW D2 M2
17D stream W YyoI1n "MW P (next na "
VIVIRNN QTN 121N NR RNP?

26



NN N2 DY) AND
27910 DIN” 190N

27



public class Program2 {

28

public static int wordcount(String text) {

¥

Scanner words = new Scanner(text);
words.useDelimiter("\\s+");

int counter = 0; NXR 10NWN

while (words.hasNext()) { ,pacakge-n

String wor'd = words.next(); QPWAD impopt
counter++;

¥

return counter;

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

n

System.out.println("The text contains
+ wordcount(booR) + " words");



public class Program2 { 29

public static int wordcount(String text) {

¥

Scanner words = new Scanner(text);
words.useDelimiter("\\s+");

NNIRNN \S NIINN
int counter = 0;

while (words.hasNext()) { ;1220 NN "N 209

String word = words.next(); VYOINH D'WRNN +-N

counter++;
} (N1 W) N1 IR TNR

return counter;

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

n

System.out.println("The text contains
+ wordcount(booR) + " words");



public class Program2 { 30

public static int wordcount(String text) {

¥

Scanner words = new Scanner(text); 1N)1)
words.useDelimiter("\\s+");
T (amMpD) M

int counter = 0;

while (words.hasNext()) 4——— (NN2WRW) NNW
String word = words.next();
counter++;

} \ (NN2"RW+nNT1PD) NNY
return counter;

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

n

System.out.println("The text contains
+ wordcount(booR) + " words");



DMWY , MpP2nn , 0"y

npP2nnnn (object) nxv onnn words nINwWNN
Scanner (class)

VOIN "N11"WI 111D 021N N1AN RN OXRYN
1YY D"HYVIOoW

01NN NN NR 2NNXRND (constructor) w2
D'21N1N N1AD 2W 2ARDN NXR MWD NTIPO

MR MWD X2 228 1280 2V Y1 DTN NN7'RWY
nnInn

22X P19 ;N2RW DA NTIPO DA DNW "MW W
210 1D 2D 1"V R?
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public class Program2 { 32

public static int wordcount(String text) {
Scanner words = new Scanner(text);
words.useDelimiter("\\s+");

int counter;

for (counter=0; words.hasNext(); counter++) {
String word = words.next();

}

return counter; NR2177 N My
}
public static void main(String[] args) ... {

System.out.println("The text contains "
+ wordcount(booR) + " words");



Scanners 1w

W DT W L,NRY wordcount n'ep11oN TWRD
Scanner np?nNnnn D"MNRY

TNXRY oNM™NN Main-a scanner
1wY onnNn workcount-a words

NXR P71 DMwWN words Y DHYDINWY YOIN "NNWY
1NWN Scanner-n YW 2¥NN NR XY 1YW avnn

1121 NIDINHW MPYNNY 0190 N1
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NINITRIO IR NXRPAND) NP2NN "NMNW 1 TaN?
OXRY ARMNDY 011NN NN MUNNVDND 11'RWY
;wordcount 1®2 ,(1"7® N1OMW W APYNNAD

static nnonn N2'M NITYa nYRdD> D"MTAIP

NTaN% TIRND 1172 NWNWN Program2 np2nnn
(NP2NN "NNNW) NNAW

(Scanner) np?nNn nNIXRN D'NXRY VI WINW
DNN TNR 22 2V vOI1n "MW N2Yyon

NIR21? 2V N1eYrM
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N2V %Y NIvn

NINWN? 100N 720 NXR 1R 11'RIW N1MIDINN
Ndora

TWOR NION R? NT,YXIA% 11770 NN WNN 112V
NIMIXRN NXR 119021 11272 NMW DYD 2D RNpPY
D1D071,N2 W DHY"MN

1N1D7T2 WINWI MW 101N ND W
N2V AN NMIDINN NVIWD 1IN NRP NIDINN 22X

N2-NaAD 21 NOOIN 10D NXR NARMTPDW NMINNIN
MITIN 2AWNN2A NN R N7 ;NAN NN IR
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public class Program3 { 38

public static Map<String,Integer> wordcounts =
new TreeMap<String,Integer>();

public static void wordHistogram(String text) {
. // fill wordcounts

public static String mostFrequent() {
. // find most frequent word in wordcounts

public static void main(String[] args) throws IOE
. // read the text into book
wordHistogram(booR) ;
System.out.println(
"The most frequent word is \"“
+mostFrequent() + "\"");



"TOM!"

No answer.

"TOM!"

No answer.

"What's gone with that boy, | wonder?
You TOM!"

No answer.

wordcounts e TOM
No

THE ADVENTURES

MARK

answer

BY
TWAIN.

L 2R T2

JOM SAWYER

N DNDN
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public static Map<String,Integer> wordcounts 40
= new TreeMap<String,Integer>();

public static void wordHistogram(String text) {
Scanner words = new Scanner(text);
words.useDelimiter("\\s+");

while (words.hasNext()) {
String word = words.next();
if (wordcounts.containsKey(word))
wordcounts.put(word,
wordcounts.get(word)+1);
else wordcounts.put(word, 1);

}
}

public static String mostFrequent() ...



public static Map<String,Integer> wordcounts 41
= new TreeMap<String,Integer>();

public static void wordHistogram(String text) ...

public static String mostFrequent() {
int max = -1;
String most frequent = null;

for (String word: wordcounts.keySet()) {
int count = wordcounts.get(word);
if (count > max) {
max = count;
most frequent = word;

}
}

return most_frequent;



public static Map<String,Integer> wordcounts 42
= new TreeMap<String,Integer>();

(NP2NN NTYW IR) NP2NN NINWD
public static void wordHistogram(String text) ...

public static String mostFrequent() {
int max = -1;
String most frequent = null;
N1AW YW DINWD
for (String word: wordcounts.keySet()) {
int count = wordcounts.get(word);
if (count > max) {
max = count;
most_ frequent = word;

}
}

return most_frequent;



nP2nn 1NWNI DNIPN 0NINVWN

0MIX1] (NMN'W) NMAWI DMTAINW DINWN
NITIN R'NWD 11IDTAN DNV N2 DIRMPWD

NM0ND 2V NXPIN NYRD DINWN YW NN

N2 TN 22R) NIAW? PINHD DMITAINW DINWD

NWN DN static nnonn N2'n Dy (NP?PnNnN
(NP2NN MTW IR) NP2ND

2W NN NNN2 NXPIN AP2NN INWNT DTN
N2W NXMN INT 2D 021"MNMIT 0N NMIDINN
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nP2nn TNUNY D"UIN'W

NNXR NMAWND YT NIAVYN? LIRD 1RV WIN'wn °
X2 (mostFrequent) nanxkY (wordHistogram)
NP2NN NINWNI WINW 290 N1 TR0

wordHistogram-n wordcounts n® 1'TNn% NN "WOR —
mostFrequent-7 VINIAIRD 1TNMIR 1M2AVAN

N2XRD DMINWN 2W DNN JUN IR DTN N7 22X —
MW? 2¥MH NPRD DINWHI D'UNNWN 29D T2 °

(singleton) nann TNR P71 VW

N1D1N 2W NINTRN MYTIA 2D NR 2200 PP —

NYWN NN YT1'W MW W N2IND —
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public class Program4 {

public static void main(String[] args) {
int[] array = { 7, 5, 4, 1, 2, 4, 3 };
sort(array);

for (int i: array) System.out.println(i);

}
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11"N? N"AVIVORX
(NUVIWOD IR N7V RY)

DMIPMN MW 2 YN 2V P21 2W 11N NNAW 1T

NITYI) VN2 HNINHN 1R NR RPN NNAWD
1M L, PTWURIN DY DTN 12RD DR 9NN TV NNAW
N10712712 ,910N1 WA DIPNN 2 YN NMIRW NR

754|124 3 754|124 3 1 5(4,7 2 4 3
from to \/

! J l J l l
1 5(4(7 243 1 5(4|7 2 4 3 124,75 4 3
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public class Program4 {

public static int minIndex(int[] a,
int from, int to) { ... }

public static void sortRange(int[] a,
int from, int to) { ... }

public static void sort(int[] a) {
sortRange(a, 0, a.length-1);
}

public static void main(String[] args) {
int[] array = { 7, 5, 4, 1, 2, 4, 3 };
sort(array);
for (int i: array) System.out.println(i);
}
}
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public static int minIndex(int[] a,
int from,
int to) {

Integer .MAX_VALUE;

_1;

int min
int idx

for (int i=from; i<=to; i++)
if (a[i] <= min) {
min = a[i];
idx = 1;

}

return idx;

50



public static void sortRange(int[] a,

int from,
int to) {
if (from == to) return; // already sorted

int i = minIndex(a, from, to);
int min = a[i];
al[i] = a[from];

a[from] = min;

sort(a, from+1l, to); // recursion

51



public static void sort(int[] a) { 52
sort(a, 0, a.length-1);
}

N2 N1 DOV IR ,N0IA TV
(switch VOWVWN NNM2ATNI)

public static void sort(int[] a) {
switch (a.length){
case 0O:
case 1:
return;
default:
sort(a, 0, a.length-1);



switch Yy Ty

DY1222 NINWN "2 MW 1O 2V NIMWOR "2 N2
(W' OR) D'RNPN VIAPN 2W case-2? NXOIpP NN
DWN NOWNNI

-N 20 217200 NRXR21 XN NXR 1RV TWOR
break natva switch

W1 22X NINWNA Y2 NWWY V12 DY Case 'R DX
nNYR N¥o1p Nd1Nn , default nmmn
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54

public static void sort(int[] a) { 20nNh
switch (a.length){

case 0O:
System.out.println("empty");
break;

case 1:
return;

default:
sort(a, 0, a.length-1);
break; // strictly optional



(overloading) nonyin
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public class Program4 {

public static int minIndex(int[] a,
int from, int to) { ... }

public static void sortRange(int[] a,
int from, int to) { ... }

public static void sort(int[] a) {
sortRange(a, 0, a.length-1);
}

public static void main(String[] args) {
int[] array = { 7, 5, 4, 1, 2, 4, 3 };
sort(array);
for (int i: array) System.out.println(i);
}
}

56



public class Program4 { 57

public static int minIndex(int[] a, 2R
int from, int to) { ...

TWOR

public static void sort(int[] a, DA

int from, int to) { ... }

public static void sort(int[] a
sort(a, 0, a.length-1);
}

public static void main(String
int[] array = { 7, 5
sort(array); —
for (int i: array) System.out.println(i);
}
}

gs) {
2, 4, 3 };




20M1p N7 PR

DWN NR P21 X2 2210 (NMaw) N"W W R2NN DWN °
DVINIAIRN D191 1O0N NR DA RIRXR (sort) nHw
now
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public class Program4 {
public static int minIndex(int[] a,
int from, int to) { ...
public static void sort(int[] a,
. . Mo
int from, int to) { ... }
navw
public static void sort(int[] a IMNW

}

sort(a, 0, a.length-1);
}

public static void main(String
int[] array = { 7, 5
sort(array); —
for (int i: array) System.out.println(i);

}

gs) {
2, 4, 3 };
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package tau.softwarel.lecture2; 61
public class Program5 {

public static void overloaded(int ix, double dy) {}
public static void overloaded(double dx, int 1iy) {}
public static int overloaded(double dx, int iy) {}

public static void main(String[] args) {
overloaded(5, 3.14);
overloaded(3.14, 5); RPN MY 1MR
overloaded(5, 5); 20NRMP 202

¥
¥



package tau.softwarel.lecture2; 62
AMINN NVvin 0150
R2NN DWAN PPN 1R

public static void o oaded(int ix, double dy) {}
id overloaded(double dx, int iy) {}

blic ctafic int 1oaded{double_d Eiy) {3

public class Program5 {

public static void main(String[] args) {
overloaded(5, 3.14);
overloaded(3.14, 5);

overloaded{(5,—5);
} \
} NN NTMMVORXR "NV

nmwn NNIXR2 N1210




MMRVY TIN™YHY DM1OV N"VID

(Python-% nn11) mx%1%2 continue ,break

17X 2aRr (label) nmn oy continue ,break na w»
;TN DD210N NP2 AN 2V 22D )NT2 NRIN N1
VWO NRI1D YTV

n1VRN 7aR while 1) do {...} while () mx"1%
(NYXIND T'PN NNVURIN

VOWN NN 21D "RIN "VOWNI NIR?1? 2W q1aN
(DY) 7122 1R (D*20710N DM™MIA10 2]) TT12
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