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AnropntmMmu 3a
TbpPCEeHe U
cCopTUpaHe Ha
MacuBU B Java
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OCHOBHU TEMu

TbpceHe Ha fageHa CTOMHOCT B MacuB, NOCPeACTBOM
anropuTMm 3a nocriegoBaTtenHo (IMHEMHO) U OMHaApPHO
TbpCeHe.

CopTupaHe Ha MacuB Mo MeToAa Ha Mexyp4eTo
NMpunoxeHna Ha rpadPuyHn Swing KOMMNOHETHU

3agayu

E. KpbcTeB, Y800 6 lNpoepamupaHemo, PMU, CY”Kn. Oxpuackn” 2007
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BtBeaeHue
AnroputmMmu 3a TbpceHe
NocnepoBaTenHo (MMHENHO) TbpCeHe
BuHapHoO TbpCeHe
AnroputbM 3a copTUpaHe
lNMpunoxeHne Ha Swing KOMMOHEHTHU

3apgaum

Jlnteparypa:
Java How to Program, Sixth Edition, 2naea 16

E. KpbcTeB, Y800 8 lNpozpamupaHemo, PMUN, CY”Kn. Oxpuacku” 2007
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10.1 BbBeageHue

* Topcene

— 3aganena e croitHocT (Mim 00ekT) . [IpoBepsBa ce 3a
ChBIAJeHHE C eJIEMEHT HA MACHB OT ChIIUS THII KAKTO
3a/Ja/IeHaTa CTOMHOCT (MM 00€KT)

— TbpceHe Ha eIHO ChBNAJeHHE- U3BEK/A Ce MO3UIUATA HA
CHBIAJCHUETO B MACHUBA

— T'prEHe HAa BCHYKHU CHBIIAJICHUA- U3BCK/IAa CE MAaCUB C
nmo3unmuuTa Ha CbBIIAaICHUA B MaCHUBa

 Coprupane

— IMoapexaaHe HA eJIeMEHTHTE HA MACHUB 110 Ja/IeH KPUTEPUH
3a Hapea0a B CbOTBETCTBHE HA 3a1aJIeHH KJII04Y(0Be) 3a
COpTHpaHe

E. KpbeTteB, Yeod s lNpozpamupaHemo, DMU, CY”Kn. Oxpuagckn” 2007 <

>



Anzopummu 3a mvpcene:

Linear Search

Binary Search
Recursive Linear Search
Recursive Binary Search
Linear search of a List
Binary tree search

binarysearch method of class
Collections

Anzopummu 3a copmupane:
Selection Sort
Insertion Sort
Recursive Merge Sort
Bubble Sort
Bucket Sort
Recursive Quicksort
Binary tree sort
sort method of class Collections
SortedSet collection

Fig. 16.1 | ANMropuTMM 3a TbpCeHe U cCopTUpaHe.

E. KpbcTeB, Yeo00 8 lNpoepamupaHemo, PMU, CY’Kn. Oxpugckn” 2007



10.2 Anropntmm 3a TbpcCeHe

* IIpumepu 3a TbpPCEeHE
— TbpceHe Ha TeJIe(pOHEH HOMEP

— TobpceHe HA JIMHK 10 Yyed calT

— TobpceHe HA fyMa B peYHHUK, TOKYMEHT M Ip.

E. KpbeTteB, Yeod s lNpozpamupaHemo, DMU, CY”Kn. Oxpuagckn” 2007
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10.2.1 Linear Search

e IlociienoBaTe/IHO (JIMHEHMHO) ThPCEHe

— CpaBHABAT ce MOCJIEA0BATETHO BCHYKHU €JIEMEHTH ChC
3agajeHus maoJaoH (search key) 3a ropcene

* AJITOPUTHBM

 Bceku ejileMeHT HA MacUBa ce CpaBHABaA CbHC 3a1aICHUA
Illaﬁ.]'IOH, AOKATO C€ HAMEPH CHbBIAACHUEC- N3BEK/IA CC
no3unudaTa Ha CbBIIaJICHUC

* AKO ce CTUTHE 10 Kpasi Ha MacuBa 0e3 1a € HAMepPeHo
ChbBIIA/ICHUE- M3BEK/IA Ce CUTHAJI 32 JIMICA HA ChbBIA/IeHUE

E. KpbeTteB, Yeod s lNpozpamupaHemo, DMU, CY”Kn. Oxpuagckn” 2007
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// Fig 16.2: LinearArray.java

// Class that contains an array of random integers and a method
// that will search that array sequentially

import java.util.Random;

public class LinearArray

{

private int[] data; // array of values
private static Random generator = new Random();

// create array of given size and fi11l with random numbers
public LinearArray( int size )

{

data = new int[ size ]; // create space for array

// fill array with random ints in range 10-99
for ( int i = 0; i < size; i++ )
data[ i ] = 10 + generator.nextInt( 90 );
} // end LinearArray constructor

Outline

LinearArray.java

(1 ot2)

<4 >
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<

Outline

OO0x0k/1a ce eI MacuB

LinearArray.java

(2012)

CpaBHsBa ce MOCIEI0BaTETHO
BCEKH €JIEMEHT C I1abJIoHa

Bpbla nHekca Ha chBIaganiys
€JIEMEHT

21 // perform a linear search on the data

22 public int TinearSearch( int searchkey )

23 {

24 // 1oop through array sequentially

25 for ( int index = 0; index < data.length; index++ )
26 if ( data[ index ] == searchKkey )

27 return index; // return¥™pdex of integer
28

29 return -1; // integer was_not found

30 } // end met TinearsSearch

31

32 // method to output vatues 1in array

33 public String toString()

34 {

35 String temporary = " ";

36

37 // iterate through array

38 for ( int element : data )

39 temporary += element + " " ;

40

41 temporary += "\n" ; // add endline character
42 return temporary;

43 } // end method toString

44 } // end class LinearArray

CurHanusupa 3a Jurca Ha
CBHIIBAJICHUE

<4 >
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// Fig 16.3: LinearSearchTest.java
// Sequentially search an array for an 1item.
import java.util.Scanner;

public class LinearSearchTest

{

public static void main( String args[] )

{

// create Scanner object to input data
Scanner input = new Scanner( System.in );

int searchint; // search key
int position; // location of search key in array

// create array and output it
LinearArray searchArray = new LinearArray( 10 );
System.out.printin( searchArray ); // print array

// get input from user
System.out.print(

"Please enter an integer value (-1 to quit): " );
searchint = input.nextInt(); // read first int from user

// repeatedly input an integer; -1 terminates the program
while ( searchint != -1 )
{

// perform linear search

position = searchArray.linearSearch( searchint );

10
Outline

LinearSearchTest
.java

(1 ot2)

<4 >
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30
31
32
33
34
35
36
37
38
39
40
41
42

if ( position == -1 ) // integer was not found

System.out.printin( “The integer " + searchInt +

was not found.\n" );
else // integer was found

System.out.printin( “The integer " + searchInt +

was found in position " + position + ".\n" );
// get input from user
System.out.print(

"Please enter an integer value (-1 to quit): " );
searchint = input.nextInt(); // read next int from user

} // end while
} // end main

43 } // end class LinearSearchTest

16 35 68 10 48 36 81 60 84 21

Please enter an integer value (-1 to quit): 48
The integer 48 was found in position 4.

Please enter an integer value (-1 to quit): 60
The integer 60 was found in position 7.

Please enter an integer value (-1 to quit): 33
The integer 33 was not found.

Please enter an integer value (-1 to quit): -1

Outline

11

LinearSearchTest.java

(2012)

<4 >
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10.2.2 buHapHO TbpceHe

 bunapuo Tspcene
— Ilo- 0bp30 B cpaBHEHHE € MOCJIET0BATEIHOTO ThPCEeHE
— M3ucKBa eJIeMEHTUTE HA MACHBAa /1A €A MPEABAPUTEIHO COPTUPAHU

— 3anouBa cbC CpaBHEHHE HA eJIeMEHTa 0T MacHBa, KOWTO € B
cpeaara

e AKO CpeHHMH eJIeMEHT Ha MaCHBa CbBINA/JA ¢ IHA0J0HA- TO U3BEXK/IaMe
MO3MIIMSATA B MACHBA, KbJAETO € HACTBIINJIO ChBIA/IeHUETO

* B nporeBeH ciaydail onpeaeasaMe a1 madJa0HA € 10- MAJTbK WJIH I10-
roJisiM OT CPeIHMS eJIEeMEHT U NMPOoaAbJKaBaMe 1a TbPCUM 0 ChINUS
HAYUH CbOTBETHO B MOJOBMHATA C M0- MAJKUTE WM M0- FOJIEMHUTE
eJIEMEHTH OT CPeAHUA

— Ha Bcsika UTECpaAlludA CE€ CJICMHUHHUPA IMTOJTOBHHA OT OCTaBallluTC
CJICMCHTH 3a CPABHCHHUC

E. KpbeTteB, Yeod s lNpozpamupaHemo, DMU, CY”Kn. Oxpuagckn” 2007 <
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// Fig 16.4: BinaryArray.java

// Class that contains an array of random integers and a method
// that uses binary search to find an integer.

import java.util.Random;

import java.util.Arrays;

public class BinaryArray
{
private int[] data; // array of values
private static Random generator = new Random();

// create array of given size and fill with random integers
public BinaryArray( int size )

{

data = new int[ size ]; // create space for array

// fil1l array with random ints in range 10-99
for (int i =0; 1 < size; i++ )
data[ i ] = 10 + generator.nextInt( 90 );

Arrays.sort( data );
} // end BinaryArray constructor

Outline

BinaryArray.java

(1 ot 3)

<4 >
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24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

50
51

// perform a binary search on the data
public int binarySearch( int searchElement )

{

int low = 0; // low end of the search ar
int high = data.length - 1; // hi
int middle = ( Tow + high + 1 ) / 2; // middle element

IIpecmsra nsBa, IsICHA ¥ CpEAHA TO3ULIUS
OT OCTaBalllUsl MACUB 3a CPABHEHUE

int location = -1; // return value; -1 if not found

do /[4100p to search for element

{

nd of the search area

(2 oT 3)

BinaryArray.java

[Mukmm, noKaTo ce moryuu

// print remaining elements of array
System.out.print( remainingElements( low, high )

// output spaces for alignment
for (int i = 0; i < middle; i++ )
System.out.print( " ")

System.out.printinC " * ™ ); // indi e current

CBHBIIAJICHUE WIIN HSIMA ITOBEYE
); €JIEMEHTH 3a CPaBHEHUE

14

AKO CpaBHSIBaHUS €JIEMCHT ChBIIAJa ChC
CpEIHHS

middle

// if the element is foun

Bpbiua nnnexkca Ha cpenara

if ( searchElement == data[ mi
Tocation = middle; location is the current

// middle element is too high

middle AKO 11a0JIOHBT € MO- MATBK OT
CpEJIHUS €JIEMEHT

else if ( searchElement < data[ midfTe ] )

TovpcuM HaAIABO OT cpenara

high = middle - 1; iminate the higher

else // middle element is too low

HNnaye, TbpcUM HAJISICHO OT cpelara

low = middle + 1; ¥7 eTiminate the lower half

<4 >
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52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
4l
72
73
74
75
76
77
78
79

the middle
. YT || HPN

middle = ( Tow + high 1)/ 2; // recalculate
} while ( ( Tow <= high ) && ( i = -1 ) Q-

Hamupame HOBaTa cpena

return location; // return location of search key
} // end method bin earch

in array
int high )

// method to output certain val
public String remainingElements( int

{

BinaryArray.java

(3 ot 3)

String temporary = ;

// output spaces for alignment
for (int i = 0; i < Tow; 1i++ )

temporary += ;

Bpbiiame no3uuusata Ha
CBHBIIAJICHUE

locaton octaBa -1 ako He €
HAMEPEHO ChBMAJICHUE

// output elements left in array
for C int i = low; i <= high; i++ )

temporary += data[ i ] + ;

temporary += "\n" ;
return temporary;
} // end method remainingElements

// method to output values 1in array
public String toString()
{
return remainingElements( 0, data.length - 1 );
} // end method toString

80 } // end class BinaryArray

<4 >

E. KpbcTeB, Ys800 s
lNpoepamupaHemop
2007
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// Fig 16.5: BinarySearchTest.java

// Use binary search to locate an item in an array.

import java.util.Scanner;

public class BinarySearchTest

{

public static void main( String args[] )

{

// create Scanner object to input data
Scanner input = new Scanner( System.in );

int searchInt; // search key
int position; // location of search key in array

// create array and output it
BinaryArray searchArray = new BinaryArray( 15 );
System.out.printin( searchArray );

Outline

16

BinarySearchTest.java

(1 ot 3)

<4 >
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19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

// get input from user
System.out.print(

"Please enter an integer value (-1 to quit): " );
searchint = input.nextInt(); // read an int from user
System.out.printin();

// repeatedly input an integer; -1 terminates the program
while ( searchInt != -1 )
{

// use binary search to try to find integer

position = searchArray.binarySearch( searchiInt );

// return value of -1 indicates integer was not found
if ( position == -1 )
System.out.printin( "The integer
" was not found.\n" );

+ searchiInt +

else
System.out.printin( "The integer
" was found in position

+ searchInt +
" + position + ".\n" );
// get input from user
System.out.print(

"Please enter an integer value (-1 to quit): " );
searchint = input.nextInt(); // read an int from user
System.out.printinQ;

} // end while
} // end main

46 } // end class BinarySearchTest

Outline

17

BinarySearchTest.java

(2 ot 3)

<4 >
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13 23 24 34 35 36 38 42 47 51 68 74 75 85 97
Please enter an integer value (-1 to quit): 23
13 23 24 34 35 36 38 42 47 51 68 74 75 85 97

*
13 23 24 33 35 36 38
13 23 24
*
The integer 23 was found in position 1.
Please enter an integer value (-1 to quit): 75
13 23 24 34 35 36 38 42 47 51 68 74 75 85 97
%*
47 51 68 74 75 85 97
*
75 85 97
*
75
*
The integer 75 was found in position 12.
Please enter an integer value (-1 to quit): 52
13 23 24 34 35 36 38 4% 47 51 68 74 75 85 97
47 51 68 73 75 85 97
47 51 68
%*
68
*
The integer 52 was not found.

Please enter an integer value (-1 to quit): -1

Outline

18

BinarySearchTest.java

(3 ot 3)

<4 >
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10.3 CopTupaHe

« CopTupaHe Ha MacHB
— YecTo cpelano u3MCKBaHe

— Bubble sort “memoo na mexypuemo”
 Ilo- MankuTe CTOMHOCTH “M3ILTYBAT B HAYAJIIOTO HA MAaCUBa
* Ilo- ronemure CTOMHOCTH “NIOTHBAT B ABHOTO HA MACUBAa

e HM3moa3Bar ce BIIOKEHU MUKW 3a U3ITBJIHCHHUC HA HAKOJIKO
I1aca 110 CJICMCHTHUTC Ha MaCHUBaA

— Bceku nmac cpaBHsBa MOCIEA0BATEIHO BCUUKHA JIBOUKH OT
eJIEMEHTHU

» JIBOWKHUTE €JIEMEHTHU HE CE PA3MEHSIT AKO Ca B
M3UCKBaHaTa Hapea0a (HapacTBalla Wik HaMalsaBaa
roJIeMrHa) WU PaBHU

» JIBOWKHUTE €JIEMEHTHU CE PA3MEHSAT aKO HE Ca B
M3UCKBaHATa Hapea0a (HapacTBallla Wik HaMmasiBana
rOJIEMHUHA)

E. KpbeTteB, Yeod s lNpozpamupaHemo, DMU, CY”Kn. Oxpuagckn” 2007
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20

1 // Fig. 7.11: BubbleSort.java A Outline
2 // Sort an array's values into ascending order v -
3
g BubbleSort. java
6
7 . Pen 19
: Jleiapupame 10-1int I[GII[(JIa upame 10-int
9 array ¢ UHHIMAIU3HAPaIL pup
10 public class BubbleSort{ array c
11 CIIMCBK

S _ WHUIMATIA3Upal]
12 // initialize algorithm
13 public static void main(8tring[/] args) CIIMCHK
14 {
12 Pen 27
17 BubbleSort 4App = new BubpleSort() ; IlpeﬂaBabﬁ:arrayIﬁi
18 Meto1 bubbleSort 3a
;8 int array[] = { 2, &, 4, &, 10, 12, 89, 68, 45, }i COPTHPAHETO MY
21 String output = ;
22
23 // append original array values to String output
24 for ( int counter = 0; counter < array.length; counter++ )
gg output += + array|[ counter ]; Hpez[aBaMe array Ha METOJ
27 app.bubbleSort( array ); // sort array bubbleSort 3a COPTUPAHETO My
28
29 output += ;
30
31 // append sorted\ array values to String output 4 )
32 for ( int counter = 0; counter < array.length; counter++ )
33 output += + array[ counter ]; E. KpbeTes, Y800 8
34 MMpozpamupaHemop

2007



35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

21
System.out.println( output ); MCTOI[ bubbleSort B3uMa A Outllne

: array KaTo apryMeHT v
// sort elements of array with bubble iSEE’/’,,,——”’ .
public void bubbleSort( int array2[] ) BubbleSort. java
{

// loop to control number of passes

for ( int pass = 1; pass < array2.length; pass++ ) {

// loop to control number of comparis

M3non3Ba BIOKCHU LIUKIIM 34

for ( int element = 0; <
element < array2.length - 1;
element++ ) {

IMaCOBC 110 MaCHBa array

// compare side-by-side elements and swap them if
// first element is greater than second element
if ( array2[ element ] > array2[ element + 1)

} // end loop to contzqQl comparisons

array2, element, element + )

} // end loop to control passes

AKO JIBOMKAaTa €JIEMEHTH € B HapacTalll pe/l,
M3BHKA METOJ] Swap 3a pa3MsaHaTa UM

} // end method bubbleSort

// swap two elements of an array
public void swap( int array3[], int first,

int hold; // temporar

int second )

olding area for swap

hold = array3[ first ];

Meton swap pa3MeHa iBa 4 )
array3[ first ] = array3[ second ]; C€JIEMEHTAa Ha MacuBa array

array3[ second ] = hold;

E. KpbcTeB, Ys800 s
lNpoepamupaHemop
2007
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AM

69
70 } // end class BubbleSort v

BubbleSort. java

¢ C:Program Files' Xinox Software’, JCre

Data items in original order
2 b 4 8 1M 12 87

Data items in ascending order

2 4 b 8 1M 12 37
Press any key to continue..._

<4 >
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10.4 NpunoxeHune Ha Swing
KOMMOHEHTH

e CopTHupaHE HAa MaCHB- U3BEKIAHE HA Pe3ynTara
— MHoropenoBo TeKCToBO noje JTextArea
— IlpuHamiaexn Ha OuOJIHOTEKA Swing
import javax.swing.?¥*;

— JlexmapupaHne u cb3aBaHe Ha JTextArea

JTextArea jtxtInput = new JTextArea(),
— Meroau 3a iucane W 4yeTeHe B JTextArea

void setText (String txt);,

String getText (),

Ilpumep: JTextArea B JUAJIOTOB IIPO30PEIL

E. KpbeTteB, Yeod s lNpozpamupaHemo, DMU, CY”Kn. Oxpuagckn” 2007
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A .
1 // Fig. 7.1la: BubbleSort.java Outline
2 // Sort an array's values into ascending order v
3 // Display results in a Multi line textbox JTextArea
4 // Display the textbox JTextArea in dialog box .
5 // import Swing library BubbleSort. java
6 import javax.swing.*;
273 Jlekmapupa 1 cb3/1aBa Pen 19
9 J'Il?ei tArea Hexnapupame 10-int
10 public class BubbleSort{ array c
U MHALHATU3UPALI]
12 // initialize algorithm
13 public static void majrf(String[] args) CIIMCBK
14
15 // Declare a multiline textbox Pen 27
16 JTextArea outputArea = new JTextArea(); ul
17 BubbleSort app = new BubbleSort() ; pcaaBaMe array Ha
18 Meto1 bubbleSort 3a
;8 int array[] = { 4 ’ 4 ’ ’ ’ ’ ’ ’ }; COpTHpaHeTO My
21 String output = ;
22
23 // append original array values to String output
24 for ( int counter = (0; counter < array.length; counter++ )
32 output += + array|[ counter ]; Hpez[aBaMe array Ha METOJ
27 app.bubbleSort( array ); // sort array bubbleSort 3a COPTUPAHETO My
28
29 output += ;
30
31 // append sorted\ array values to String output 4 )
32 for ( int counter = 0; counter < array.length; counter++ )
33 output += + array[ counter ]; E. KpbeTes, Y800 8
34 MMpozpamupaHemop

2007
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36
37
38
39
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

25
outputArea.setText( output ); [Tumre String B JTextArea A Outline

JOptionPane.showMessageDialog( null, outputArea, v
"Initializing an Array of int Values",
JOptionPane.INFORMATION MESSAGE ) ;
System.exit (0) ;

} Meton showMessageDialog
BMbLKBa outputArea

BubbleSort. java

// sort elements of array with bubble sort
public void bubbleSort( int array2[] )

{ Merox bubbleSort B3uma
// loop to control number of passes
for ( int pass = 1; pass < array2.length; pass++ ) { array Karo apryMeHT
// loop to control number of comparisons
for ( int element = 0; <« H3non3Ba BiIoKEeHU IIUKJIN 34
element < array2.length - 1; INIaCOBC 110 MaCHBa array

element++ ) {

// compare -by-side elements and swap them if

// first element T reater than second element

if ( array2[ element ] > ay2[
swap ( array2, element, eleme

AKO JIBOMKAaTa €JIEMEHTH € B HapacTalll pe/l,
M3BHKA METOJ] Swap 3a pa3MsaHaTa UM

} // end loop to control comparisons
} // end loop to control passes
} // end method bubbleSort

// swap two elements of an array

<4 >

E. KpbcTeB, Ys800 s
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26
61 public void swap( int array3[], int first, int second ) A Outline
2 L/
63 int hold; // temporary holding area for swap
64 .
65 hold = array3[ first ]; BubbleSort. java
66 array3[ first ] = array3[ second ];
67 array3[ second ] = hold;
68 } Meton swap pa3MeHs ABa
69 eJICMEHTa Ha MacuBa array
70 } // end class BubbleSort

Initializing an Array of ink ¥alues x|

@ Diata iterns in original arder
2 B 4 8 10 12 89 BE 45 37

Diata iterms in ascending arder
24 B 8 10 12 37 45 B2 BY

OK

<4 >

E. KpbcTeB, Ys800 s
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// Fig. 7.11b: BubbleSort.java

// Sort an array's values into ascending order

// Display results in a Multi line textbox JTextArea
// Display the textbox JTextArea in a window

// import Swing library

import javax.swing.*;

27

A
v

BubbleSort. java

Outline

O©CoONOOOAPRWN -

Jlekmapupa 1 cb3/1aBa Pen 19
J'Il?ei tArea Hexnapupame 10-int

10 public class BubbleSortTest{ array c
U MHALHATU3UPALI]
12 // initialize algorithm
13 public static void majrf(String[] args) CIIHCBK
14 {
15 // Declare a multiline textbox Pen 27
16 JTextArea outputArea = new JTextArea(); ul
17 JFrame app = new JFrame ("BubbleSort Method") ; pcaaBame array Ha
18 MeToa bubbleSort 3a
;8 int array[] = { 4 ’ 4 ’ ’ ’ ’ ’ ’ }; COpTHpaHeTO My
21 String output = ;
22
23 // append original array values to String output
24 for ( int counter = (0; counter < array.length; counter++ )
32 output += + array|[ counter ]; Hpez[aBaMe array Ha METOJ
27 app.bubbleSort( array ); // sort array bubbleSort 3a COPTUPAHETO My
28
29 output += ;
30
31 // append sorted\ array values to String output 4 )
32 for ( int counter = 0; counter < array.length; counter++ )
33 output += + array[ counter ]; E. KpbeTes, Y800 8
34 [NpoepamupaHemop

2007
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40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

28
outputArea.setText( output ); [Tumre String B JTextArea A Outline

app.add (outputArea) ;
app.setSize (250, 150);
app.setDefaultCloseOperation (JFrame.EXIT |
app.setVisible (true) ;
}
} // end class BubbleSortTest
public class BubbleSort({
public void bubbleSort( int array2[] )

{

// loop to control number of passes

for ( int pass = 1; pass < array2.length;

// loop to control number of comparisons

\'%

BubbleSort. java

Meton add () BvbkBa outputArea B
nposoperna app

Metox bubbleSort B3uMa

pass++ ) { array Karo apryMeHT

for ( int element = 0O; h
element < array2.length - 1;
element++ ) {

// compare

M3non3Ba BIOKCHU LIUKIIM 34
IMaCOBC 110 MaCHBa array

-by-side elements and swap them if

// first element I reater than second element

if ( array2[ element ] > ay2[
swap ( array2, element, eleme

Axo BOMKaTa €JIEeMEHTH € B HapacTalll pel,
M3BHKA METOJ] Swap 3a pa3MsaHaTa UM

} // end loop to control comparisons
} // end loop to control passes
} // end method bubbleSort

// swap two elements of an array

<4 >

E. KpbcTeB, Ys800 s
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62
63
64
65
66
67
68
69
70

}

public void swap( int array3[], int first, int second )

{
int hold; // temporary holding area for swap

hold = array3[ first ];
array3[ first ] = array3[ second ];

29
AM
WV

BubbleSort. java

array3[ second ] = hold;

}

// end class BubbleSort

Merton swap pa3MeHs JiBa
€JIEMEHTA HA MACUBA array

i. BubbleSort Method ;lgl El

Drata items in ariginal order
EE4B1D1EBEIEE=|453?

Diata items in ascending arder
24 B 8 10 12 37 45 K3 84

<4 >
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10.4 NpunoxeHune Ha Swing
KOMMOHEHTH

* TbpceHe B MacuB- U3BEXKIAHE HA pe3yJiTara
— H3mon3BaHe HAa €TUKETH 3a TEKCTOBO MoJjic JLabel
— EnHopenoBo TekcToBo 1nojie JTextField
— IlpuHaaiexar Ha Oubianoreka Swing
import javax.swing.*;

— JleknapupaHe U Ch31aBaHE
JLabel lblInput = new JLabel (“strLabelText”)

JTextField = new JTextField(intTextFieldSize)

— MeToau 3a NTUCAaHE U YETCHE
void setText (String txt);,
String getText (),

IIpumep: JTextArea B JUAJIOrOB IPO30PEI

E. KpbeTteB, Yeod s lNpozpamupaHemo, DMU, CY”Kn. Oxpuagckn” 2007
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// Fig 07.12: LinearArray.java

// Class that contains an array of random integers and a method
// that will search that array sequentially

import java.util.Random;

public class LinearArray

{

private int[] data; // array of values
private static Random generator = new Random();

// create array of given size and fill with random numbers
public LinearArray( int size )

{

data = new int[ size ]; // create space for array

// fill array with random ints in range 10-99
for (int i = 0; i < size; i++ )
data[ i ] = 10 + generator.nextInt( 90 );
} // end LinearArray constructor

E. KpbeTteB, Yeod s lNpozpamupaHemo, DMU, CY”Kn. Oxpuagckn” 2007
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CoLIuor ot
npeau
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21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

// perform a Tinear search on the data
public int linearSearch( int searchKey )
{
// loop through array sequentially
for ( int index = 0; index < data.length; index++ )
if ( data[ index ] searchkey )
return index; // return in

of integer

return -1; // integer was found

} // end meth inearsSearch

OO0x0k/1a ce eI MacuB

// method to output valué
public String tostring()

CpaBHsBa ce MOCIEI0BaTETHO
BCEKH €JIEMEHT C I1abJIoHa

{

String temporary = ;

// iterate through array

Bpbla nHekca Ha chBIaganiys
€JIEMEHT

for ( int element : data )

n n

temporary += element + ;

CurHanusupa 3a Jurca Ha
CBHIIBAJICHUE

temporary += "\n" ; // add endline character
return temporary;
} // end method toString

} // end class LinearArray

E. KpbeTteB, Yeod s lNpozpamupaHemo, DMU, CY”Kn. Oxpuagckn” 2007
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1 // Fig 07.12: LinearArrayTest.java 33
2 // import packages .
3 import java.awt.*; extends u 1mp1ements HW KasBat ﬁLﬁmanAnayTem
3 import java.awt.event.*; CbOTBETHO, 4Ye LinearArrayTest e java
4 import javax.swing.¥; JFrame npo3opeLu ” le chayla 3a
(1 ot 2)

{

g///’ cbonTHnAa
public classLinearArrayTest extends JFrame implements ActionListener

JLabel enterLabel, resultLabel, infoLabel;
JTextField enterField, resultField, infoText;

© oo N oo »;

NeduHUpa eTUKeTU U TEeKCTOBMU
noneta KaTo KjlaCc JaHHu

LinearArray searchArray ;

10 public static void main( String args[] )

11 { Jleknapupa pebepeHumns KbM 0b0eKT

C MeToA 3a nocseaoBaTesHO
TbpCeHe- uMa Knac obxBaT Ha

12 LinearArrayTest app = new LinearArrayTest();

13 app.setbDefaultCloseOperation(JFrame.EXIT_ON_CLAOSE);
14 app.setsize(300, 120);;

15 app.setvisible(true);

16 } //yend mainQ)

17

NOCTDBIN

Nleknapupa u cb3gaBa npo3opel,

OoT T™Wn JFrame

Moka3Ba npo3opeua LinearArrayTest

E. KpbeTteB, Yeod s lNpozpamupaHemo, DMU, CY”Kn. Oxpuagckn” 2007

<4 >



public
{

super("Linear Search");

// create a LinearSearch object with an array of 10 elements

LinearArrayTest( ) // LinearArrayTest constructor

34

searchArray = new LinearArray( 10 ); <
setLayout(new FlowLayout());

infoLabel = new JLabel("The array:" {3//info Tlabel
add( infoLabel ); // add Tabel to windo

infoText = new JTextField( 18Q;
infoText.setEditable( false )

// print array

add( infoText );
infoText.setText(searchArray.tostring())
JLabel( "Enter inte

enterLabel = new r search key"

add( enterLabel );
enterField = new JTextField( 10 );

add( enterField );

// register this textfield with an action Tistener
enterField.addActionListener( this );

// set up JLabel and JTextField for~displaying results
resultLabel = new 3JLabel( "Result" );
add( resultLabel );

resultField = new JTextField( 20 );
resultField.setEditable( false );
add( resultField );

} // end LinearArrayTest constructor

KOHCTPYCTOPBLT HA Kjiaca Cb3aaBa
N UHULUMANN3MPA OCHOBHUTE
FrpadnUYHM KOMMOHEHTU N U

pobaBsa KbM npo3opela

E. KpbeTteB, Yeod s lNpozpamupaHemo, DMU, CY”Kn. Oxpuagckn” 2007

Cb3aaBa 0OeKT ¢ meToA 3a
nocnenoBartesyiHo TbpCeHe

LinearArrayTest.java

(2 ot 3)

KbM nposopeLa

Cb34aBa €TUKEeT u ro nodbass

Cb3a4aBa TEKCTOBO Morne nro
aobaesa KbM Npo3opeua

Mwe B TEKCTOBOTO norsie
infoText npon3BosiHO
reHepupaHUTe enemMeHTn Ha
MacuB, Knac gaHHa B
searchArray

No3BossfABa Aa ce pearupa
Ha Return B TeKCTOBOTO
none enterField, KakBo
cTaBa npu Return ce
3ajlaBa B MeToOj,
actionPerformed()- Bux

c/ie[Baijusa camg
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36 public void actionPertormed( ActionEvent actionkEvent )

37 { » 35
38 int searchInt; // search key _ 3ajaBa AenCcTBUETO,

Zg int element; // location of search key 1in array KOeTo Aa ce MU3NbJAHWU Npwu

41 HaTUCKaHe Ha Return

42 // input also can be obtained with actionEvent.getActionCommand()

43 String searchkKey = enterField.getText();

44 searchInt = Integer.parseInt(searchkey); \ [poynTa BbBEAEHUA TEKCT B
:g TEeKCTOBOTO none

47 // perform linear search )

48 element = searchArray.linearSearch( searchint ); M3nbnHABA NoJieAoBaTeNHO
49 // display search result TbpCeHe

50 if ( element != -1 )

51 resultField.setText( "Found value in element " + (element + 1) );

52 else

53 resultField.setText( "value n found!" );

54 } // end actionPerformed()

55 } // end class LinearArrayTestr

M3Bexaa KpauvHuA pe3yntaT B
TEeKCTOBOTO none
resultField

LinearArrayTest.java

3 ot 3)

E. KpbcTteB, Ye00 8 lNpozpamupaHemo, PMU, CY’Kn. Oxpuacku” 2007 4 >



£ Linear Search =10] x|

The array: 93 96 36 54 55 73 22 61 50 84

Enter integer search key || |

Result

NMpumepu

i |inear Search

=10l x|

The array. 93 96 56 54 53 73 22 61 50 84

Enter integer search key

73

Result Found value in element &

i Linear Search

=10f %]

The array. 93 96 56 54 53 73 22 61 50 84

Enter integer search key

Result “alue not found!

[

E. KpbcTteB, Ye00 8 lNpozpamupaHemo, PMU, CY’Kn. Oxpuacku” 2007
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3agauu

1. MeToasT 32 cOpTHPaHe IO METO/1a HA MeXyp4eTo, moka3aH Ha Fig.
7.11 He e epekTHBEH 32 rosiemu macuBu. Hanpagere ciieguure
MPOMEHH 32 1a Mo00puTe 0bP30AeiiCTBUETO HA TO3H AJTOPUTHM.

— Cuex mbpBHS IIAC € CUTYPHO, Ye HAl- TOJISIMOTO YHMCJIO Ce HaMepa
B Kpasi HA MaCHBa, CJieJl BTOPHS MAC JABeTe Hall- roJIeMH Y CJIa ¢a
“na mecmama cu” v T.H. Taka BMeCTO J1a ce NPABAT 9 cpaBHEHUS
Ha BCEKHU mac 3a coprupade Ha 10 yuciaa, npomMeHere TO34
AJITOPUTHM /12 IPABU 8 CPABHEHHUS HA BTOPUA NAC, 7 CPABHEHUS
Ha TPeTHUs Mac U T.H.

— Hanumere koaa HAa MporpaMara, Taka 4e U3NMbJHEHNEeTOo i 1a He
3aBHUCH OT IbJUKHHATA HA MACHBa, KOMTO Ce M01aBa 3 aCOpTHUPaHe

— AKO MacMBABT € COPTHUPAH NPH 32JAaBAHETO CH, HYKHO JIU € /1A ce
npaBAaT 9 maca 3a coprupade Ha 10 yucaa wiM mo- MaJIKo maca
e CBbPIAT chuiaTta padora? IlpomeHere kKoga 3a copTupaHe aa
IPOBEPSABA B KPasi HA BCEKU MAC AaJIU €A IPABCHU PAa3MEHH HA
eJIECMEHTH. AKO He Ca IPABEHHU Pa3MEHH, TO MACUBA U Beye
HapeIeH U MPorpaMarTa Mo:Ke 1a NPUKJIKYU. B nporuBeH ciay4yau
ce NpeMHHABA KbM CJIeIBALIMA MAC.

E. KpbeTteB, Yeod s lNpozpamupaHemo, DMU, CY”Kn. Oxpuagckn” 2007 <
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3agauu

2. IIporpamuara peanu3anusi HA METOJAUTE 32 ThPCEeHE, MPEACTABEHA B
class LinearArray Ha Fig. 16. 2 (nocaedoeamenno movpcene) u B
class BinaryArray Ha Fig. 16. 4 (ounapno mwpcene)
MO3BOJISIBAT /14 C€ OTKPHE TOYHO €IHO ChBIAJICcHHE HA 3a1aIeHUSA
IA0JIOH C eJIEMEHT OT MacuBa. Ta3u mporpaMHa peaju3anus He
MO3BOJISIBA /1 C€ OTKPHUSAT BCUYKH €JIEMEHTH OT MacCHMBa, KOUTO
ChbBNAAAT C AaJACHUS IHA0JIOH.

— JlobaBeTe MeTOa
public String linearSearchAll( int searchKey )

B class LinearArray Ha Fig. 07. 12, koiTo 1a npujara memooa
Ha nocieooeameiHno mvpcerne 3a CbBNaleHHe ¢ searchKey m gma
BpbIIa String ¢ BCUMYKHM MHACKCH HA €JIEMEHTH OT KJIAC JJaHHATA
int[] data ,kourto chBmaaar ¢ searchKey (HMHAEGKCHTE 1A ca
pas3esieH’ CbC Npa3eH cuMBoJ). Ilpeueneme kakea cmounocm oa
8pvULA MemOoOa RPU TUNCA HA CbERAOEHUE

E. KpbeTteB, Yeod s lNpozpamupaHemo, DMU, CY”Kn. Oxpuagckn” 2007 <
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3agauu

— Ilpomenere meron

public void actionPerformed( ActionEvent event)
B class LinearArrayTest na Fig. 07. 12, Taka 4e na recrBarte
HOBOCBH3AaJleHUdA MeTo] linearSearchAll () mno aHajorus ¢
TeCTBAHEeTO HA MeToa 1linearSearch ()

UBnoeaHEeTE ¥ TEeCTBaWUTE NPHUIOKEHUETO C PalJINYHH
BaHHH

(npeodsapumenno unuyuanuzupavime macuea data ¢ class
LinearArray c unuyuanusupauy CnucvK, cvowvparcauy 0yonupawu ce
CMOUHOCMIUL)

i Linear Search I =]

The array: 10101010107010101010

Enter integer search key (110

Result Foundwalue inelement 1 23456784910

E. KpbcTteB, Ye00 8 lNpozpamupaHemo, PMU, CY’Kn. Oxpuacku” 2007 <
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3agauu

— Ilo aHajiorn4eH HAYUH, 100aBeTEe METO
public String binarySearchAll ( int searchKey )

B class BinaryArray Ha Figl6.04, kolT0 1a npuwjiara memooa
Ha OunapHo muvpcene 3a CbBNajJeHNe ¢ searchKey u ma

BpbIa String ¢ BCHYKHU MHAEKCH HA €JIEMEHTH OT KJIAC JAHHATA
int[] data ,kourto chBnaaar ¢ searchKey (MHIEKCHTE 1a ca
pasaesieHu CbC Npa3eH cumMBoa). Ilpeueneme kakea cmoiinocm oa
8pvUIA MemOo0a HPU TUNCA HA CbehRAOeHUe

[Ynvmeane: H3znonzeaiime, ue geue Hanucanus memoo
binarySearch (), a couio u, ue macuea data e copmupan, 3a

oa nojiyuume CRUCHK ¢ UHOEKCU Ha noemopenuﬂma]

E. KpbeTteB, Yeod s lNpozpamupaHemo, DMU, CY”Kn. Oxpuagckn” 2007 <
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3agauu

— Ilpenanumere BinarySearchTest. java ot Figl6.05 no
aHajiorusi ¢ class LinearArrayTest na Fig. 07.12 ,3a na

HN3110J13Ba CbIIUTEC TaKNBA €TUKETH, TCKCTOBU 110JI€ETA U Bb3MO2KHOCT 3a

BbBeK/IaHe HA MIA0JIOH 32 ThPCeHe, KAKTO class LinearArrayTest
— Ilpomenere meron
public void actionPerformed( ActionEvent event)
B INpoMeHeHMdl class BinarySearchTest, 3aa recTBartre
HOBOCH3AaJeHust MeTod binarySearchAll () 1o aHAJOIHUA C
TeCTBAHETO HA MeTo]d binarySearch ()

UBnoeaHETE ¥ TEeCTBaWUTE NPHUIOXKEHUETO C PalJINdYHH
BaHHH

(npeosapumenno unuyuarusupatime macuea data 6 class
BinaryArray ¢ UHUYUAIU3UPAW CNUCDHK, CbObPICAUY OVOIUPAUU Ce
CMOUHOCMIL)

E. KpbeTteB, Yeod s lNpozpamupaHemo, DMU, CY”Kn. Oxpuagckn” 2007 <
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3agauu

£ Binary Search ~10f x|

The array: 10101010101010101010

Enter integer search Key |1 IZ|| |

Result Foundwalue inelement 12345678910

4 Binary Search -0l x|
Thearray: 10101010101010101010
Enter integer search key || |
Hesult “falue not found!
i Binary Search -0 x|

The array: 10101010101010101010

Enter integer search key |7

Result “/alue not faund!
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