Diziler (Arrays)

- Giris
- Diziler
- Dizileri Tanimlama ve Yer Ayirma
- Dizi Kullanimina Yénelik Ornekler
Bir Diziye Yer Ayirma ve Elemanlarina ilk Deger Atama
Dizideki Elemanlarin Toplami
Dizi Elemanlarinin Sayag¢ Olarak Kullaniimasi
- Metodlara Dizi Gonderme
- Dizileri Degerle ve Referansla génderme
- Dizilerin Siralanmasi
- Dizilerde Arama: Dogrusal Arama (Linear Search) ve
- ikilik Arama (Binary Search)
Linear Search ile Arama
Binary Search ile Sirali Dizilerde Arama
- Cok Boyutlu Diziler
- for/each Tekrar Yapisi

Giris

» Veri Yapilar1 (Data structures)
— Ay tiirde olan bilgilerden olusur

— Statik yapidadir. Birkez olusturuldugunda siirekli ayni
boyutta (size) kalir




Diziler

Bir grup komsu hafiza alani

— Ayniisim

— Ayni tip

Dizi igindeki bir eleman sira numarasiyla (position
number) gosterilir

Bir eleman dizinin ad1 ve parantez i¢inde ([])
(position number, subscript) elemanin pozisyon
numarasiyla ifade edilir.

[k elemanin sira numarasi sifirdir (zeroth element)
— € dizinin ilk elemani ve c[ 0 ] seklinde gosterilir.

Diziler
c[0] -45
L o c[1] 6
Dizinin ad1 (Dizi igindeki
tiim elemanlar ayni isme c[2] 0
sahiptir, C) 3] 72
c[4] 1543
c[5] -89
c[6] 0
c[7] 62
c[ 8] -3
Pozisyon numarasi c[9] 1
(pozition, index, c[10] 6453
subscript)
c[11] -78
T

Fig. 7.1 12 elemanl bir dizi




Dizileri Tanimlama ve Yer Ayirma

Dizi i¢indeki elemanlarin tiirli programci
tarafindan belirlenir

new operatorii dizinin elemanlarin1 hafizaya
yerlestirir

Dizi tanimlama ve baslangi¢ degeri atama ayni
deyim i¢inde olmayabilir

Deger tiiriindeki dizilerde her eleman belirtilen
tiirde sadece bir degere sahiptir

Referans tiirtindeki dizilerde her eleman bir
nesneyi gosterir

Dizileri Tanimlama ve Yer Ayirma

Diziler new anahtar kelimesiyle kag tane eleman1
oldugu belirlenerek hafizaya yerlestirilir
Diziler baglangig listesiyle (initializer lists) ilk
degerini alabilir
— Diziye alan ayrilirken baslangig listesindeki eleman sayis1
kullanilir

— Baglangig listesindeki degerler ile dizinin elemanlarina
degerleri atanir




1 // Fig 7.3: InitArray.cs
2 // Different ways of initializing arrays.
3
4 using System;
5 using System.Windows.Forms;
6
7 class InitArray x, 10 boyutunda
8 yerlestirilir
9 // main entry point for application
i(l) itatic void Main( string[] args s dizisi integer olarak
A e tanimlanir
iz S UL = ARRAY_SIZE adinda
14 int[] x; // declare reference to an sabit tanimlandi
15 X = new int[ 10 ]; // dynamically allocate set
16 // default values Integer dizisi olarak y
17
18 /7 initializer list specifies tanimand: ve baslangig
19 // and value o T degerleri atand1
20 int[] y = { 32, 27, 18, 95, 14, 90, 70, 60, 37 };
21 9 o g g
22 const int ARRAY_SIZE = 10; // named St thZl_.SH}m elemanlar for
23 int[] z; // refetence td dongiisiiyle baslatild:
24 _ | z integer dizisi tanimland1
25 // allocate array of AY_SIZE (i.e., 10) elements
£ z = new int[ ARBAYZSIZE ]; z dizisi ARRAY_SIZE
28 // set the values in the array boyutlmda baslatlldl
29 for C int i = 0; 1 < z.Length; i++ )
30 zZLi]1=2+2%*1i;
31
32 output += "Subscript\tArray x\tArray y\tArray z\n";
33
34 // output values for each array
35 for ( int i = 0; i < ARRAY_SIZE; i++ )
36 output += 1 + "\t" + x[ 1 ] + "\t" + y[ i ] +
37 "\t + z[ 1 ] + "\n";
38
39 MessageBox.Show( output,
40 “Initializing an array of int values",
41 MessageBoxButtons.OK, MessageBoxlcon. Information ); 7] Dizilerdeki degerler output
42 desi : :
egiskenine ekleniyor
43 } /7 end Main g3 Yy
44
45 } // end class InitArray

Initializing an amay of int values
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// Fig. 7.4: SumArray.cs
// Computing the sum of the elements in an array.

using System;
using System.Windows.Forms;

class SumArray

// main entry point for application a dizisinin toplam
static void Main( string[] args )

degeri hesaplaniyor
6, 7, 8, 9, 10 };

int[] a=4{1, 2, 3,
int total =

for ( int i = 0; i < a.Length; i++ )
total += a[ i ];

MessageBox.Show( "Total of array elements: " + total,
*Sum the elements of an array",
MessageBoxButtons.OK, MessageBoxlcon.Information );

21
22 } // end Main
23
24 } 7/ end class SumArray
Sum the elements of an aray B4
@ Total of aray elements: 55
1 // Fig. 7.5: Histogram.cs
2 // Using data to create a histogram.
3
4 using System;
5 using System.Windows.Forms; o g g
6 9 Integer olarak n dizisi
7 class Histogram tanimandi ve ilk
g . . o degerler atand1
9 // main entry poin r application
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static void string[] args )

Dizideki her eleman igin
bar hazirlantyor

int[] n = { 19, 3, 15, 7, 11, 9, 13, 5,
string output = "";

output += "Element\tv tHistogram\n";

Dizideki ilgili elemanin
degerine bagli olarak
yildizlarla bar olusturuluyor

for Cint j = 1; <=n[ i ]; j++ ) // print a bar
-

output += 2

}

MessageBox.Show( output, "Histogram Printing Program",
MessageBoxButtons.OK, MessageBoxlcon.Information );

} // end Main

} 7/ end class Histogram




Hiztogram Printing Program E3 |
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Dizi Elemanlarinin Sayag¢ Olarak Kullaniimasi

* Dizi elemanlari islem sayilarmin izlenmesinde
kullanilabilir
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// Fig. 7.7: StudentPoll.cs
// A student poll program.

Responses integer dizisi
tanimlanarak baglatildi

using System;
using System.Windows.Forms; frequency integer dizisi

tanimlandi ve yer ayrildi

class StudentPoll

response dizisindeki her eleman
static voi i¢in frequency dizisinde ilgili
elemanin answer degerine gore
artirtlir

int[] frequency =
string output =

Her response degerinin kag kez
tekrarlandig1 yazilir

// increm the frequency for e response
for ( int answer = 0; answe responses.Length; answer++ )
++frequency[ respon answer ] ];

output += g\tFrequency\n";

// put results

for ( int rating = 1; rating < frequency.Length; rating++ )
output += rating + "\t" + frequency[ rating ] + "\n";

MessageBox.Show( output, *"Student poll program",
MessageBoxButtons.OK, MessageBoxlcon.Information );

} 7/ end method Main

} 7/ end class StudentPoll

Student poll program X |

Rating  Freguency

1
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Dizilerin Metodlara Gonderilmesi

* Dizi adiyla metoda parametre olarak gonderilir

(Boyutunu gosteren parantez kullanilmaz)
 Diziler metoda referans olarak gonderilir

» Sadece dizinin bir elemaninin degeri génderilebilir

©CO~NOUAWNE

// Fig. 7.8: PassArray.cs

// Passing arrays and individual elements to methods.
using System;

using System.Drawing;

using System.Collections;

using System.ComponentModel ;

using System.Windows.Forms;

using System.Data;

public class PassArray : System.Windows.Forms.Form

private System.Windows.Forms.Button showOutputButton;
private System.Windows.Forms.Label outputLabel;

/7 Visual Studio .NET generated code | A integer dizisi tanimland:

ve baslatildi
[STAThread]
static void Main(Q)
{ ModifyArray metoduna a dizisi

Application.Run( new PassArray() );

referans olarak gonderildi

private void s OutputButton_Click(
System.EyentArgs e )

jject sender,

Cikt1 igerigi hazirlantyor
int[Ta={1, 2,3, 4,5

outputLabel .Text = "
“call-by-refer

s of passing entire array " +
e:\n\nThe values of the original " +

for ( int ¥'= 0; i < a.Length; i++ )
outputlabel .Text += " “+al[il];

ModifyArray( a ); // array is passed by reference




36

37 outputLabel .Text +=

38 “\n\nThe values of the modified array are:\n\t";

39

40 // display elements of array a :

41 for ( int i = 0; i < a.Length; i++ ) He're!el‘na.n‘kendl

22 tlabel .Text += " " + a[ i degerinin iki katiyla

43 degistiriliyor

44 outputLabel . Text~+=_""\n\nEffects of passrrgarray

45 “element call-by-v: :\n\pa[ 3 ] before " +

46 “"ModifyElement: " + a[ 3As

47 .

48 // array element passed €all-by-value ModlfyArra?/ metodunun
49 ModifyElement( a[ 3 ] sonucundaki degerler yazdiriliyor
50

51 outputlLabe

52

53 3

54

55 // method mogifies the array it rec X

56 // original/will be modified ModifyElement metodu 3.
57 public vodd ModifyArray( int[] b ) siradaki eleman gonderilerek
58 {

59 for ( int j = 0; j < b.Length; j++ ) calistirtlryor

60 b[ § 1 *= 2;

61 3

62

63 // method modifies the integer passed to it

64 // original will not be modified

65 public void ModifyElement( int e )

66

67 outputLabel .Text +=

68 ‘"\nvalue received in ModifyElement: " + e;

69

70 e *= 2;

71

72 outpytLabel .Text +=

73 "\nvalue calculated in ModifyElement: " + e;

74 T

75 Deger iki ile ¢arpiliyor

elemanin degeri gonderildi

Orijinal degiskenin degeri degismez ¢iinkii sadece

@ PassArray

Effects of passing entire array call-by-reference:

The values of the original array are:
12345

The values of the modified array are:
2462810

Effects of passing array element call-by-value:

&[ 3 ] before ModifyElement: &

value received in ModifyElement: 8
value calculated in ModifyElement: 16
a[ 3 ] after ModifyElement: 8

=101 x|




Dizilerin Deger ile ve Referans ile
Gonderilmesi

» Bir nesneyi (object) saklayan degiskenler gercekte
nesnenin referansini saklar

» Bir referans bilgisayar hafizasinda nesnenin kendisinin

saklandig1 yerdir
» Metodlara deger gonderme
— Degiskenin bir kopyas ¢ikarilir
— Yeni degiskendeki herhangi bir degisiklik orijinal degiskeni
etkilemez
* Metodlara referans gonderme
— Nesnenin bir kopyasi ¢ikarilir
— Nesnenin igerigindeki degisiklik orijinal nesneyi etkiler

Dizilerin Deger ile ve Referans ile
Gonderilmesi

» ref anahtar kelimesi metodlara referans ile
gonderir

— Deger tipindeki degiskenlerin metod i¢inde degerleri

degistiginde orijinal degiskenin degeride degisir

o

— Referans ile gonderilen nesnelerin referansi degistiginde

orijinal referansta degisir

10



1 // Fig. 7.9: ArrayReferenceTest.cs
2 // Testing the effects of passing array references
3 // by value and by reference.
g ﬂz:zg :gz::m:mawing; firstArray dizisi tanimlandi
6 using System.Collections; ve baslatildi
7 using System.ComponentModel ;
8 using System.Windows.Forms;
9 using System.Data;
10
11  public class ArrayReferencelfest : System.Windows.Forms.Form
12
13 private System.Windows/Forms.Label outputLabel;
14 private System.Windows.Forms.Buttea showitniRutton -
12 O firstArrayCopy dizisi firstArray
rea C . .
e static void Main dizisinin referansina sahip olarak
18 kopyalandi
19 Application/Run( new ArrgyReferenceTest() );
20
21
22 private voyd showOutpytButton_Click( object sender,
23 System/EventArgs/e )
24 {
25 // nitialize firstArray
26 int[] fir; y ={1, 2,3}
27
28 // c firstArray reference
29 int[] firstArrayCopy = firstArray;
30
31 outputLabel .Text +=
32 "Test passing firstArray reference by value";
33
34 outputLabel .Text += ""\n\nContents of firstArray " +
35 "before calling FirstDouble:\n\t";
36 firstArray dizisinin ¢iktis
37 // print contents of firstArra
38 for Cint i =0; i < rray.Length; i++ )
39 outputLabel .Téxt += firstArray[ i ] + " "; | FirstDouble metodu firstArray
40 dizisiyle ¢agrildi
41 // pass reference firs y value to FirstDoupTe
% Firstbouble( firstarray ): firstArray ve firstArrayCopy ayni nesneyi
44 outputLabel .Text += "\n\nContents referans ediyormu ?
45 “calling FirstDouble\n\t";
46 ..
p= i e ST o secondArray dizisi tanimlandi ve
48 for ( int i = 0; i< firstArray.Length; i++ ) baslatildi
49 “Text += FirstArray[ i ] + 77
50
& @ secondArrayCopy dizisi secondArray dizisinin
52 if ( firstArr WALTN Y
53 referansina sahip olarak kopyalandi
54 *\n\nThe referen to the same array\n™;
55 else
56 outputLabel . T
57 ifferent arrays\n";
58
59 1/ cy firstArray dizisinin ¢iktist
60 int[] seco
61
62 //
63 int]] secondArrayCopy = secondArray;
64
65 outputLabel .Text += "\nTest passing secondArray " +
66 “reference by reference';
67
68 outputLabel .Text += ""\n\nContents of secondArray " +
69 "before calling SecondDouble:\n\t";
70

11



71 // print contents of secondArray before method call

72 for int i = 0; i < secondArray.Length; i++ )

73 outputlabel .Text += secondArray[ i ] + ™ ™; secondArray ve secondArrayCopy
74 ayn1 nesneyi referans ediyormu ?
75 SecopdDouble( ref

76

77 outputLabe

78 &

79

80 // print contents o

81 fqr (int i = 0; & secondArray dizisinin giktisi
82

83 array dizisi 11, 12ve 13
B 7 it ed_by SecondDouble degerlerine sahip yeni bir
85 it ( secondArray - S
86 outputLabel . Text izisiyi referans etsin ( ? )
& “\n\nihe' reference SecondDouble metodu
88 else hg

89 outputLabel .Text += SecondArray dizisiyle
90 "\n\nThe references refer to different arrays\n"| cagrildi

91

92 } // end method showOutputButton_CL¥Ck secondArray dizisinin giktist

93

94 // modify elements of array apd attempt to modify

95 // reference Her eleman ikiyle ¢arpilir
96 void FirstDouble( int[]

97 {

98 // double es efement”s value

929 for ( int ; 1 < array.Length; i++ )

100 2;

101

102 // create new reference and assign it to array

103 array = new int[] { 11, 12, 13 };

104 3

105

106 // modify elements of array and change reference array

107 // to refer to a new array

108 void SecondDouble( ref int[] array ) Her eleman ikiyle

109

110 // double each e garpilir

111 for (i array.Length; i++ )

112 array[ i

113

114 // create new reference and assign it to array

115 array = new int[] { 1%, 12, 13 };

116

117

array dizisi 11, 12ve 13 degerlerine sahip
yeni bir dizisiyi referans etsin

e

Test passing firstlrray reference by value

'%Zgnéenm of firstArray before calling FirstDouble:
Contents of firstArray after calling FirstDouble
248

The references refer to the same array

Test passing dArray by
Contents of secondfrray before calling
%Dgnd Double:

Contents of secondArray after calling SecondDouble:
111213

The references refer to different arrays

12



Dizilerin Siralanmasi

Bir¢ok uygulama i¢in siralama énemlidir
Bubble Sort

Dizinin tiimiinde n (n eleman sayis1) adet gecis yapar

Her geciste, yan yana iki eleman karsilastirir
» Eger birinci ikinciden bilyiikse yer degistirir

Programlama kolaydir

Diger algoritmalara gére daha yavastir
NET Framework ¢ok hizli siralama (Array.Sort( ))

ve arama (Array.BinarySearch( ) ) metodlarina
sahiptir

©CO~NOUAWNE

// Fig. 7.10: BubbleSorter.cs
// Sorting an array"s values into ascending order.

using
using
using
using
using
using

System;
System.Drawing;
System.Collections;
System.ComponentModel ;
System.Windows.Forms;
System.Data;

public class BubbleSorter : System.Windows.Forms.Form

pr
pr

ivate System.Windows.Forms.Button sortButton;
ivate System.Windows.Forms.Label outputLabel;

// Visual Studio .NET generated code

[STAThread]
static void Main(Q)

{

pr

Application.Run( new BubbleSorter() );

a dizisi BubbleSort metoduna
gonderildi

ivate void sortButton_Click( object se
System.EventArgs e )

int[] a= {2, 6, 4, 8, 10,12, 89, 68, 45, 37 };
outputLabel .Text += “Pata items in original order\n";

for ( int i =87 i < a.Length; i++ )
el _Text += " “+afi];

// rt elements in array a
BubbleSort( a );

13



outputLabel .Text += "\n\nData items in ascending order\n*;

for C( int 1 = 0; i < a.Length; i++ )
outputLabel . Text += "' “+afi];

} 7/ end method sortButton_Click Ondeki eleman ardindan gelenden
buyiikse yer degistirir

// sort the elements of an array with b
public void BubbleSort( int[] b )
{

for int pass = 1; pass-< b.Length; pass++ ) // passes

for ( int & ; 1 < b.Length - 1; i++ )

Dizideki iki eleman
if (b[i]>b[i+ // one | yer degistirir
Swap( b, i ); // one Swap

3 b dizisinin her elemani i¢in
// sw 0 elements of an array tekrar eder

p! ic void Swap( int[] c, int first )

{

int hold; // temporary holding area for swap

hold = c[ first ];

c[ first ] = c[ first + 1 ]; ﬂgﬂubhk‘jﬂl‘t i m] |

c[ first + 1 ] = hold;
:

Data items in original order
264810 12 89 68 45 37

Data items in ascending order
2468 10 12 37 45 68 89

Dizilerde Arama: Dogrusal Arama (Linear
Search) ve ikilik Arama (Binary Search)

Diziler ¢ok biiyiik boyutlu olabilir

Bir elemanin dizide olup olmadigi bilinmek
istenebilir

Linear Search

Binary Search

14



Dogrusal Arama ile Dizlerde Arama

Aranan anahtarin varsa dizideki sirasini dondtirur

Arama dizinin basindan baslar ve sirayla devam
eder

Ortalama durumda (Average Case), istenen
elemanin aranmasinda dizisinin yarisini aramak
gerekir

Kiigiik ve sirasiz dizilerde 1yi ¢aligir

©CO~NOUAWNE

// Fig. 7.11: LinearSearcher.cs

// Demonstrating linear searching of an array.
using System;

using System.Drawing;

using System.Collections;

using System.ComponentModel ; Kullanicidan aranacak

using System.Windows.Forms;
using System.Data;

anahtari alir

public class LinearSearcher : Sysgem.Windows.Forms.Form

private System.Windows.Formg.Button searchButton;
private System.Windows.Forpis.TextBox inputTextBox;
private System.Windows.Fogfms.Label outputLabel;

int[] a={ 2, 4, 6, 8/ 10, 12, 14, 16, 18,720, 22, 24,
, 44, 46, 48,

28, 30, 32, 34, 36, 38, 40,
// Visual Studio .XET generated cod

[STAThread]
static void Maph(Q)

Applicatifn.Run( new kKinearSearcher() );

private Yoid searehButton_Click( object sender,

int searchKey = Int32.Parse( inputTextBox.Text );

int elementlndex = LinearSearch( a, searchKey );

Dogrusal aramayla
anahtari arar

26,
50 };

15



if ( elementlindex != -1 )
utlLabel .Text =
g value in element " + elementlndex;

else

outputLabel .Text = "Va not found";

} 7/ end method searchButton_Click Eger anahtarin indeksi -1 donerse

eleman dizide yoktur

// search array for the specified key value

public int LinearSearch( int[] array, int key )

Arama elelman yoksa -1 ile

for ( int n = 0; n < array.-Length; n+ sonuglanir

Dizinin basindan baslanir ve tiim
elemanlar sirayla kontrol edilir.
Eger eleman bulunursa sirasi (index)

return -1; e e gee eeqse
geri dondiirtlir

} // end method LinearSearch

} 7/ end class LinearSearcher

JRT=TET| W8 ncarsearch —SMST=[EY

Search | 6 Search | 15

Found value in element 2 Yalue not found

Sirali Dizide Binary Search

* Dizi sirali olmak zorundadir
* Her adimda dizinin yaris1 elimine edilir

* Algoritma
— Ortadaki elemani bul

— Aranan anahtarla karsilastir
» Eger esitse eleman bulunmustur ve sirasimi dondiir

» Eger anahtar kiiciikse aramaya dizinin ilk yarisiyla devam et
» Eger anahtar biiyiikse aramaya dizinin ikinci yarisiyla devam

et

— Yukaridaki adimlar eleman bulununcaya kadar veya bir
eleman kalincaya kadar tekrarlanir

16



1 // Fig. 7.12: BinarySearchTest.cs

2 // Demonstrating a binary search of an array.

3

4 using System;

5 using System.Drawing;

6 using System.Collections;

7 using System.ComponentModel ;

8 using System.Windows.Forms;

9 using System.Data;

10

11  public class BinarySearchTest : System.Windows.Forms.Form

12

13 private System.Windows.Forms.Label promptLabel;

14

15 private System.Windows.Forms.TextBox inputTextBox;

16

17 private System.Windows.Forms.Label resultlLabel;

18 private System.Windows.Forms.Label displayLabel;

19 private System.Windows.Forms.Label outputLabel;

20

21 private System.Windows.Forms.Button findButton;

22

23 private System.ComponentModel.Container components = null;

24

25 int[] a={0, 2, 4, 6, 8, 10, 12, 14, 16,

26 18, 20, 22, 24, 26, 28 };

27

28 // Visual Studio .NET generated code

29

30 // main entry point for application

31 [STAThread]

32 static void Main()

33

34 Application.Run( new BinarySearchTest() );

35

36

37 // searches for an element by calling

38 // BinarySearch and displaying results

39 private void findButton_Click( object sender,

40 System.EventArgs e )

41 {

42 int searchKey = Int32.Parse( inputTextBox.Text );

43

44 // initialize display string for the new sear Kullanicidan aranan anahtar alinir
45 outputLabel .Text = "Portions of array searchel ullamcidan aranan anahtar a
46

47 // perform the binary search

48 int element = BinarySearch( a, searchKey );

49

50 it ( element != -1) ) BinarySearch metodu dizi ve
51 dis b?l.Text = "Found value in elem SSienen anehiEn gagrlhr

52 element;

53 else

54 displayLabel .Text = "Value not fo

55 Eger —1 donderse aranan
56 } // end findButton_Click elenunlyoklur

57

58 // searchs array for specified key

59 public int BinarySearch( int[] array, int key ) Eger low index high index
& { degerinden kiigiikse
61 int low = 0; W subscript g ¢
62 int high = array.lLen s // high subscript aramaya devam eder
63 int middle; // middle subscript

64

65 while low <= high

6 { ¢ gh > Kalan arama alaninin

67 mi = ( low + high ) 7 2; ortasini bulur

68

17



69

// the following line displays the portion

70 // of the array currently being manipulated during .

71 // each iteration of the binary search loop Ortadaki elemant
72 Buildoutput( a, low, middle, high ); isaretleyerek kalan diznin
74 if ( key == array[ middle ] ) /7 match (EIITO yeren
75 turn middle;

76 key < array[ middle ] )

77 m // search low_erd of array

8

79 N

80 Eger ortadaki eleman aranan

81 anahtarla esitse siras1 dondiriiliir

82

83

84

22 } // end Eger aranan deger

87 public void Bui ldoutput( ortadakinden kiigiikse hig
88 int[] array, int low, int indeksi ortadakinden bir eksik
89 olarak al

90 for ( int i = 0; i < array.Length

91 {

92 if (i< low || i > high

gi outputLabel.Text += * ©3 Diger durumda low indeksi
95 // mark middle element in output ortadakinden bir fazla al
96 else if (i ==mid )

97 outputLabel .Text +=

98 array[ i ].ToString( 00" ) + "* *;

99 else

100 outputLabel .Text +=

101 array[ i ]-ToString( 00" ) + " *;

102 h!

103

104 outputLabel .Text += "\n";

105

106 } /7 end BuildOutput

107

108 3} // end class BinarySearchTest

[® ginarySearch o =] |
Enter key Ig Result:  Found value in element 3

Bortions of array searched
oo 0 Q04 0 08 10 1 141§ 1B IO IZF 4 g IB
00 0z 04 06% 0B 10 1Z
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ﬂgﬂinawﬁearch i ] 3]
Enter key Ig Result: Feund value in element 4

Bortions of array searched
00 02 04 0& 08 10 12 14* 16 18 20 22 24 2Z& 28
00 02 04 0&* 08 10 12

0B  16* 12

0B+

ﬂg BinarySearch

Enter key |25 Result:  Walue not found

Portions of array searched
g0 02 g4 06 0B 10 1F  14* 1g 1B 320 23 4 26 IR
A e R R A A R
g TR

24+

= [m [

Cok Boyutlu Diziler

 Bir elemanin gosteriminde birden fazla indeks
numarasi kullanilir
* Dikdortgen diziler
— Genellikle tablolar gosterilir ve ayn1 boyutta siitun ve ayni
boyutta satirdan olugur

— Elemanin ilk indeksi satir1 ikinci indeksi siitunu gosterir
» Jagged Arrays
— Dizilerin dizileri

— Farkli boyuttaki dizilerden olusan dizilerin olusturdugu
dizilerdir
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Cok Boyutlu Diziler

Siitun 0 Siitun 1 Stitun 2 Siitun 3
Satir 0 | a[0, 0] | a[0, 1] | a[O0, 2] | a[O0, 3]
Satir 1 | a[1, 0] | a[1, 1] | a[1, 2] |a[1, 3]
Satir2 | a[2, 0] |al[2, 1] | a[2, 2] | a[2, 3]

L

Siitun (Column index or subscript)

Satir (Row index or subscript)

Dizi adi

Fig. 7.13 Ug satir ve dort siitundan olugan iki boyutlu dizi

©CO~NOUAWNE

// Fig. 7.14: TwoDimensionalArrays.cs
// Initializing two-dimensional arrays.
using System;

using System.Drawing;
using System.Collections; array2 dizisinin ilk
WS Sy ConpensmndioaE] s elemant iki elemanli bir
using System.Windows.Forms; .

using System.Data; dizi

ys : System.Windows.Forms.Form
array?2 dizisinin ikinci elemant bir
elemanli bir dizi

public class TwoDimensionalArra

private System.Windows.Fgfms.Button show
private System.Windows.Forms.Label outp

// Visual Studio .NET /generated cogé

3 satirli jagged

[STAThread]
array tanimlandi

static void Main(Q)

{

Application.Rdn( new TwoDimensionalArrays

private void /ShowOutdutButton_CLi j arrayl adinda iki boyutlu
dizi tanimlandi ve
{ baslatild:

array?2 dizisinin {iglincii eleman ii¢ elemanli bir

[1 array2 = new i
dizi

ay2[ 0 ] = ne
new int[] { 3 };

arfay2[ 2 1 = new int[] { 4, 5, 6 };

outputLabel .Text += "Values in arrayl by row are\n";
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37 // output values in arrayl
38 for ( int 1 = 0; i < arrayl.GetLength( O ); i++ )
39
40 for ( int j = 0; j < arrayl.GetLength( 1 ); j++ )
41 outputLabel .Text += arrayl[ i, j ] + " ";
42
43 outputLabel .Text += *\n";
44
45
46 outputLabel .Text += "\nValues in array2 by row are\n";
47
48 // output values in array2
49 for ( int i = 0; i < array2.Length; i++ )
50 {
51 for (int j = 0; j < array?2[ i ].Length; j++ )
52 outputLabel .Text += array2[ i JL jJ 1 + " *;
53
54 outputLabel .Text += "\n"';
22 b O™ TwoDimensionalArrays 10l x|
57 } // end method showOutputButton_Click
58 Show Output
59 3} // end class TwoDimensionalArrays
Walues in array by row are
1
456
Walues in array? by row are
12
3
456
1 // Fig. 7.15: DoubleArray.cs
2 // Manipulating a double-subscripted array.
3 using System;
4 using System.Drawing;
5 using System.Collections;
6  using System.Componenthodel; Degiskenler global tanimland:
7 using System.Windows.Forms;
8 using System.Data;
9
10 public class DoubleArray : System Windows.Forms.Form
11
12 private System.Windows.Eefms.Button showOutputButton;
13 private System.WindowsZForms.Label outputLabel;
14
15 int[][] grades; 5 g o
16 i SRS, Gess grades dizisi ¢ satirla baslatildi
17
13 /7 Visual Studio .NET generateg’code | oppdeg dizisindeki her eleman (satir)
20 [STAThread] baslatildi
21 static void Main(Q)
22
23 Application.Run(nhew DoubleArray() );
24
25
26 private void/showOutputButton_Click( object sender,
27 System, EventArgs e )
28
29 {
30 grades = new int[ 3 ][];
31 grades[ 0 ] = new int[]{ 77, 68, 86, 73 };
32 grades[ 1 ] = new int[]{ 96, 87, 89, 81 };
33 grades[ 2 ] = new int[]{ 70, 90, 86, 81 };
34
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35
36
37
38
39
40
a1
42
43
a4
45
@
a7
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

students = grades.Length; // number of students
exams = grades[ O ]-.Length; // number of exams

Her satir yazildi

// line up column headings
outputLabel .Text += "

// output the column headi

for C int i = 0;
outputLabel

Her satirdaki her
eleman yazildi

Minimum ve maksimum
degerler yazildi

Her satr1 igin average deger
yazildi

outputLabel .Text += "
“\nHighest

est grade: " + Minimum(Q) +

'+ Maximum() + "\n*';

for“C int i1 = 0; i < students; i++ )

outputLabel .Text += **\nAverage for student " + i + " is " +
Average( grades[ i ] ):

} 7/ end method showOutputButton_Click

63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
20
91
92

// find minimum grade in grades array
public int Minimum(Q)

int lowGrade = 100;

for (int i = 0; 1 < students; i++ ) Dizideki her elemana

bakilir

for C( int j = 0; j < exams; j++ )

owGrade )

ifgCgrades[ 1 J[jJ ] < I
LI | I

Grade = grades[

return lowGrade;

Eger simdiki eleman highGrade
degerinden kiigiikse highGrade
degiskeninin yeni degeri yap

}

// find maximum grade in grades

Dizideki her elemana
bakilir

public int Maximum()

{

int highGrade = 0;

Eger simdiki eleman lowGrade
degerinden kiigiikse lowGrade
degiskeninin yeni degeri yap

for Cint i =0; i <s

ents; i++ )

for ( int j =0; j < exams; j++ )

if ( grades[ i J[ J 1 > highGrade )
highGrade = grades[ 1 J[ j 1;

return highGrade;

¥
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93 // determine average grade for a particular student
94 public double Average( int[] setOfGrades )

95 {

96 int total = O;

97

98 for ( int i = 0; i < setOfGrades.Length; i++ )
99 += setOfGrades[ i ];

100
101
102
103
104

return ( double ) / setOfGrades.Length;

Dizideki toplam grade degeri ‘

Toplam grade degerini
grade sayisina bol

=1of x|

grades[l] 77 68 B6 7.
grades[1] 96 87 &9 &1
grades[Z] 70 S0 86 81

Lowest grade: 68
Highest grade: 96

Average for student 0 is 76
HLverage for student 1is 8825
Average for student 2 is 81.75

foreach tekrar yapisi

« foreach tekrar yapisi diziler gibi veri yapilarinda
tiim elemanlar icin iterasyon yapmak icin
kullanilir

» Sayag gerekmez

* Herbir eleman1 géstermek i¢in bir degisken
kullanilir




1 // Fig. 7.16: ForEach.cs

2 // Demonstrating for/each structur

3 using System; foreach dongiisiiyle dizideki tiim
4

g . elemanlar taranir

6 {

; gag?;nvi?g?w/a’;g anttc}rg [;eaiggl ;Catmn Eger dizideki simdiki eleman lowGrade
9 degerinden kiigiiksek lowGrade
10 int[,] gradeApfay = { { 77, 68, 86, 7 degerine atilir
11 { 98, 87,789, 81 }, { 70, 90

12

13 int lo

14

15 foreach (i

16

17 if ( grade < lowGrade )

18 lowGrade = grade;

19 h!

20

21 Console.WriteLine( "The minimum grade is: " + lowGrade );
22 3

23 3}

The minimum grade is: 68

Haftalik Odev

Bir siniftaki 30 6grencinin “Numarasi”, “Adi ve SoyadI” ile
“C#.NET”, “Veri Yapilarr”, “Algoritma Analizi” adli U¢ derse ait not
bilgilerini kaydeden ve asagidaki islemleri yapan bir programi
metod ve dizi yapilarini kullanarak yaziniz.

- Ogrenci bilgileri (numara, ad ve soyad) ve ders notlari ((vizel (%25),
vize2(%25), final(%50)) kayit
- Secilen bir dersigin

= sinif ortalamasinin Gzerindeki dgrencilerin listesi

= sinif ortalamasinin altindaki 6grencilerin listesi

= girilen bir nottan yiksek veya dusuk ortalamasi olan alan 6grencilerin listesi
— Tum 6grencilerin istenen bir derse gore not ortalamasi buyukten kiiguge
veya kugukten buyuge dogru siralanmis listesi
— Tum 6grencilerin U¢ dersin toplam not ortalamasina gore buyukten
kiuictge ve kucukten buyuge dogru siralamasi

Not:

Odev program ciktisi geklinde teslim edilecek. Kapak sayfasi 6rnegi
http://w3.gazi.edu.tr/web/akcayol adresinden alinabilir. Odev baghgi
olarak “OGRENCI OTOMASYON PROGRAMI” yazilacaktir.




