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Giris

Dinamik veri yapilari — Ver1 yapisini programin
calismasi esnasinda biiylitmek veya kiigiiltmek

Bagl listeler — Her hangi bir yerde ekleme ve
cikartma yapmak

Stack’lar — Stack basindan ekleme ve ¢ikarma
yapmak (LIFO)

Kuyruk "lar — Kuyruk sonundan ekleme ve
kuyruk basindan ¢ikarma yapmak (FIFO)

Binary agaclar — yliksek hizla arama, veri
siniflandirmasi ve aym verileri yok etme
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Kendi Turunden Referansli

Siniflar

" Kendi tiiriinden referansli sinif

= Kendi sinifinin tiirlinden referans gosteren pointer
iceren siniflar

= Kendi aralarinda liste kuyruk stack ve aga¢ yapisi
olarak listelenebilir

* NULL pointer (0) ile sonlandirilir

= Jki tane kendi tiiriinden referansli sinif bir birine link

edilmistir
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Kendi Turunden Referansli
Siniflar

class Node {
public:
Node ( int ) ;
void setData( int ) ;
int getData () const;
void setNextPtr( Node * );
const Node *getNextPtr () const;
private:
int data;
Node *nextPtr;

};
= nextPtr - pointerler Node turinden bir nesneyi gosterir

= Bir Node bir diger Node’ a baglanmistir
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Dinamik Bellek Tahsisati

= Dinamik bellek tahsisat1
= (Calisma sirasinda bellek tahsisati ve serbest birakimi yapilir
" new

= Bir argiiman alir ve alan tahsisi yaptig1 pointer’ in adresi ile
geri doner

= Node *newPtr = new Node( 10 );
= sizeof( Node ) byte kadar yer ayrilir

= Node constructor’ 1 ¢alisarak ayrilan alan1 newPtr
icinde tutar

= Eger bellek mevcut degilse bad_alloc hatas1 olusur
= Node destructor cagrilarak new ile tahsis edilen alan
serbest birakilir
= delete newPtr;

= newPtr silinmez, bellekte gosterdigi alan serbest
birakilir
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Bagh Listeler

= Bagli listeler

= Kendi tiirtinden referansl siif nesneleri links
. . - . . ’ ~
pointerine baglanmak i¢in nodes 1 ¢cagirirlar

= Listenin 1lk sirasindaki nesneye ulagsmak 1¢in
pointerler kullanilir

= Listenin son nesnesinin kend, tiirlinden pointeri,
listenin sonuna geldigi anlasilmasi i¢cin NULL
karakter1 gosterir

* Su durumlarda dizi yerine bagh listeler1 kullan:
= Data sayis1 bilinmedigi zaman
= Listenin kisaltilmasi gerektiginde
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Bagli Listeler (1)

= Bagh listelerin ¢esitleri:
* Yalniz listelenmis listeler

= {1k nodu gosteren bir pointer ile baglar
= NULL pointer ile biter
= Sadece bir yonde ulagilabilir
* Dairesel,yalniz baglanmus listeler
= Son noddaki pointer ilk nodu gosterir
= (Cift baglannus listeler
= iki “baslangi¢ pointeri” - ilk eleman ve son eleman

= Her bir node bir sonraki ve bir 6nceki nodlar1 gézteren iki
pointere sahiptir

= Iki yondede dolagilmaya izin verir
* Dairesel ve cift bagl listeler

= Son nodun ileriyi géstermesi gereken pointeri bir ilk nodu
gosterir, ilk nodun 6nceki nodu gostermesi gereken pointeri
son nodu gosterir
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// Fig. 15.3: listnd.h

// ListNode template definition
#ifndef LISTND H

#define LISTND H

template< class NODETYPE > class List; // forward declaration

template<class NODETYPE>
class ListNode {

friend class List< NODETYPE >; // make List a friend
public:

ListNode ( const NODETYPE & ); // constructor

NODETYPE getData() const; // return data in the node
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private:
NODETYPE data; // data
ListNode< NODETYPE > *nextPtr; // next node in the list
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' Nodlar datanin yaninda bile
// Constructor pointer igerir
template<class NODETYPE>
ListNode< NODETYPE >::ListNode( const NODETYPE &info )

data( info ), nextPtr( 0 ) { }

[
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// Return a copy of the data in the node
template< class NODETYPE >
NODETYPE ListNode< NODETYPE >::getData() const { return data; }

N N dMNDN
0o JdJ o U

#endif
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// Fia. 15.3: list.h

30 // Template List class definition
31 #ifndef LIST H

32 #define LIST H

33

34 #include <iostream>

35 #include <cassert>

36 #include "listnd.h"

37

38 usina std: :cout:

39

40 template< class NODETYPE >
41 class List {

42 vpublic:

43 List () : // constructor

44 ~List(): // destructor

45 void insertAtFront( const NODETYPE & ) :

46 void insertAtBack( const NODETYPE & ) ; List iki pOiIltCI'C sahiptir ve yeni
47 bool removeFromFront( NODETYPE & ): ST soarmalaili

48 bool removeFromBack( NODETYPE & ) : OO

49 bool isEmptv() const:

50 void orint () const:

51 orivate:

52 ListNode< NODETYPE > *firstPtr: // vointer to first node
53 ListNode< NODETYPE > *lastPtr: // vointer to last node
54

55 // Utilitv function to allocate a new node

56 ListNode< NODETYPE > *getNewNode( const NODETYPE & ) :

57 Y:

58

59 // Default constructor
60 template< class NODETYPE >
A7 Tist< NODETYPE > 'List() °© firstPtr( O ) lastPtr( O ) { 1}
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// Destructor
template< class NODETYPE >
List< NODETYPE >::~List()
{
if ( 'isEmotwv() ) { // List is not embtv
cout << "Destrovina nodes .. .\n":

ListNode< NODETYPE > *currentPtr = firstPtr. *temoPtr:

while ( currentPtr !'= 0 ) { // delete remainina nodes
tempPtr = currentPtr:
cout << tempPtr->data << '\n'

currentPtr = currentPtr->next
delete temopPtr:

L Destructor bagl listeyi ve nodu

siler

cout << "All nodes destroved\n\n":

// Insert a node at the front of the list
template< class NODETYPE >
void List< NODETYPE >::insertAtFront( const NODETYPE &value )
{
ListNode< NODETYPE > *newPtr = agetNewNode( wvalue ):

if ( isEmotv() Y // List is emontwv Sets the new node to point to
firstPtr = lastPtJ-:' = 1j1ethr: what firstPtr points tO,

else { // List is not h . i
newPtr—SnextPir = £irsEBPEr. then sets £irstPtr to the
firstPtr = newPtr: ne“/node
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96

97 // Insert a node at the back of the list

98 template< class NODETYPE >

99 wvoid List< NODETYPE >::insertAtBack( const NODETYPE &value )

100 {

101 ListNode< NODETYPE > *newPtr = agetNewNode( wvalue ):

102

103 if ( isEmptv() ) // List is emotv

104 firstPtr = lastPtr = newPtr:

105 else { // List is not embtv

106 lastPtr->nextPtr = newPtr:

107 lastPtr = newPtr: <— | Son nod yeni nodu gosterir, sonra
108 1} lastPtr yeni nodu gosterir
1091}

110

111// Delete a node from the front of the list
112 template< class NODETYPE >
113bool List< NODETYPE >::removeFromFront( NODETYPE &value )

114¢{

115 if ( isEmotv () ) // List is emotv

116 return false: // delete unsuccessful
117 else {

118 ListNode< NODETYPE > *temoPtr = firstPtr:

1;3 16 ( firatDir —— lastPir ) firstPtr’ iikinci noda tas1 ve ilk
121 firstPtr = lastPtr = Oi‘///’///,///”/ nodu sil..
122 else

123 firstPtr = firstPtr->nextPtr:

124

125 value = tempPtr->data: // data beina removed

126 delete temoPtr:

127 return true: // delete successful

128 }

1201}
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130

131 // Delete a node from the back of the list

132 template< class NODETYPE >

133 bool List< NODETYPE >::removeFromBack( NODETYPE &value )

134 {

135 if ( isEmotv () )

136 return false: // delete unsuccessful

137 else {

138 ListNode< NODETYPE > *temoPtr = lastPtr:

139

140 if ( firstPtr == lastPtr )

141 firstPtr = lastPtr = 0:

142 else {

143 ListNode< NODETYPE > *currentPtr = firstPtr:

144

145 while ( currentPtr->nextPtr != lastPtr )

146 currentPtr = currentPtr->nextPtr:

147

148 lastPtr = currentPtr: Change lastPtrto the
149 currentPtr->nextPtr = 0: second to last node and
150 } delete the last node
151

152 value = temoPtr->data:

153 delete tempPtr:

154 return true: // delete successful

155 }

1561}

157

158 // Is the List emptv?

159 template< class NODETYPE >

160 bool List< NODETYPE >::isEmpbtv () const

161 { return firstPtr == 0: )}

162

162 // return a nointer to a3 newlv allocated node
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l64template< class NODETYPE >
165ListNode< NODETYPE > *List< NODETYPE >::agetNewNode (

166 const NODETYPE &value )
1671

168 ListNode< NODETYPE > *ptr =

169 new ListNode< NODETYPE >( value )

170 assert( ptr != 0 ); — | Yeni nod yarat ve opnun pointeri ile

171 return potr: don.
1721}

173

174// Displav the contents of the List
175template< class NODETYPE >

176void List< NODETYPE >: :print() const

1774

178 if ( isEmptv() ) {

179 cout << "The list is emptv\n\n";:

180 return:

181 }

182

183 ListNode< NODETYPE > *currentPtr = firstPtr;
184

Liste boyunca yiirii ve nodun
185 cout << "The 1list is: ";

degerini yazdir.
186 / g y
187 while ( currentPtr '= 0 ) {

188 cout << currentPtr->data << ' ';
189 currentPtr = currentPtr->nextPtr;
190 }

191

192 cout << "\n\n":

1931

194

195#endif
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196// Fia. 15.3: fiqgl5 03.cpp
197// List class test
198#include <iostream>
199#include "list.h"

200

20lusing std::cin;

202using std::endl;

203

204// Function to test an inteager List

205template< class T >

206void testlist( List< T > &listObiect.

2071

208 cout << "Testina a List of " << tvpe << " values\n":
209

210 instructions () ;

211 int choice:;

212 T value:

213

214 do {

215 cout << "? ";

216 cin >> choice:;

217

218 switch ( choice ) {

219 case 1:

220 cout << "Enter " << tvoe << ": ";
221 cin >> value;

222 listObject.insertAtFront( value ):
223 listObiject.print() ;

224 break:

225 case 2:

226 cout << "Enter " << tvpe << ": ";

227 cin >> value:

const char *tvpoe )
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228 listObiject.insertAtBack( value );

229 listObject.print () ;

230 break;

231 case 3:

232 if ( listObject.removeFromFront( value ) )
233 cout << value << " removed from list\n";
234 B
235 listObject.print() ;

236 break;

237 case 4:

238 if ( listOb-ject.removeFromBack( value ) )
239 cout << value << " removed from list\n";
240

241 listObiject.print() ;

242 break;

243 }

244 } while ( choice '= 5 );

245

246 cout << "End list test\n\n";

247}

248

249void instructions ()

2501

251 cout << "Enter one of the following:\n"

252 << " 1 to insert at beginning of list\n"

253 << " 2 to insert at end of list\n"

254 << " 3 to delete from beginning of list\n"

255 << " 4 to delete from end of list)n" Uygun switch ifadesini se¢
256 << " 5 to end list processing\n";

2571}

258
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259int main ()
260 {

261 List< int > integerlist;

262 testlList( integerLigt, "integer" ); // test integerList
263
264 List< double > doublelisty

265 testList ( doublelist, ouble" ) ; // test doublelist

266 : . .
Integer ve double liste yaratmak temlateleri

267 return O; kullan

268}
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C+ Stack’ lar

= stack — yeni node sadece basa eklenir yada mevcut node
sadece bas kismindan ¢ikarilir

= Tabak sirasina benzer

= Son giren ilk ¢ikar (last-in, first-out ) (LIFO)

= Stack’ 1n alt kismi bagl listedeki iiye NULL gosterir
= Bagh listelerin sitmirlandirilmisidir

= push

= Stack 1n basina yeni node ekler

* pop
= Bastan node siler
= popped degeri saklar

" pop basarili olmussa true ile doner
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#AafFina QTAMNK H

#inmrliida "1Tie+ h"

+famnlatad ~rlace QTACKTVPR >

rlace Q+ark ¢+ nriwvvata T.det+e QTACKTVDPR > [
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#anAi f
// Fig. 15.9: £figl5 09.cpp

// Driver to test the template Stack class
#include <iostream>
#include "stack.h"

using std::endl;

int main ()
{
Stack< int > intStack;

int popInteger, i;

N

Notice the functions Stack has:
insertAtFront (push) and
removeFromFront (pop)

cout << "processing an integer Stack" << endl;

for (1i=0; 1< 4; i++ ) {
intStack.push( i );
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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 }

intStack.printStack() ;

while ( !'intStack.isStackEmpty() ) {
intStack.pop( popInteger ) ;
cout << popInteger << " popped from stack" << e
intStack.printStack() ;

Stack< double > doubleStack;
double val = 1.1, popdouble;
cout << "processing a double Stack" << endl;

for (1i=0; 1< 4; i++ ) {
doubleStack.push( val );
doubleStack.printStack() ;
val += 1.1;

while ( 'doubleStack.isStackEmpty () ) {
doubleStack.pop( popdouble ) ;
cout << popdouble << " popped from stack”" << e
doubleStack.printStack() ;
}

return 0O;
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Kuyruklar

= Kuyruk — Alisveris merkezindeki kontrol
noktasina benzer

= Jlk gelen, ilk cikar(first-in, first-out) (FIFO)
= Node’ lar sadece bag kismindan alinir
= Node’ lar sadece son kisma yerlestirilir

* Ekleme ve ¢ikarma islemi enqueue ve dequeue
olarak bilinir

= Hesaplamada kullanishidir

" Yazici1s kuyrugu, agdaki veri paketleri, ve dosya
sunucu talepleri bu sinifa girer
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// Fiag. 15.12: queue.h

// Oueue class template definition
// Derived from class List

#ifndef OUEUE H

#define OUEUE H

#include "list.h"

template< class OUEUETYPE >
class Oueue: private List< OUEUETYPE > {
public:
void endueue( const OUEUETYPE &d )
bool deadueue( OUEUETYPE &d )
{ return removeFromFront( 4 ): 1}

{ insertAtBack( d ): }

bool isOueueEmptv () const { return isEmotwv(): }

void printOueue () const { bprint(): 1}

#endif

// Fia. 15.12: fialb 12.copo

// Driver to test the template Oueue class
#include <iostream>

#include "cueue.h"

usina std::endl:

int main ()

{
Oueue< int > intOueue:
int decueueInteader. i:

queue yalnizca limitli bagl listeler
operasyonuna sahip
(insertAtBack ve
removeFromFront)

cout << "processina an inteaer Oueue" << endl:

for ( i = 0: 1 < 4 i++ ) ¢{
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intQueue.enqueue( i );

35 intQueue.printQueue () ;

36 }

37

38 while ( 'intQueue.isQueueEmpty () ) {

39 intQueue.dequeue ( dequeuelnteger ) ;

40 cout << dequeuelnteger << " dequeued" <<
41 intQueue.printQueue () ;

42 }

43

44 Queue< double > doubleQueue;

45 double val = 1.1, dequeuedouble;

46

47 cout << "processing a double Queue" << endl
48

49 for (i =0; i< 4; i++ ) {

50 doubleQueue.enqueue( val ) ;

51 doubleQueue.printQueue () ;

52 val += 1.1;

53 }

54

55 while ( 'doubleQueue.isQueueEmpty () ) {

56 doubleQueue.dequeue ( dequeuedouble ) ;

57 cout << dequeuedouble << " dequeued" << endl;
58 doubleQueue.printQueue () ;

59 }

60

61 return O;

62 }
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Agac Yapisi

= Agac yapilan iki yada daha
fazla bag icerir

= Daha Once bahsettigimiz
veri yapilari tiiriinli iceren !

bir yapidir L
= Binary Agag

w

= Tiim node’ lar iki bag icerir

= Higbiri, biri, veya her

ikisi NULL icerebilir A / D

= Agac yapisinda ilk node ¥
kok node’ dur o

= Kok node’ daki her bir baga
cocuk denir

= Cocugu u olmayan node’ a
yaprak node denir
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C# Agac Yapisi(ll)

* Binary arama agac1

= Soldaki ¢ocugun degeri kok degerinden daha azdir
= Sagdaki cocugun degeri kok degerinden yliksektir
" cifte yoketme kolayligi

* Hizh arama — dengeli bir aga¢ i¢in, maksimum log n mukayese

A

25 77
/\ /\
11 43 65 93
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- Agac Yapisi(lll)

= Tree traversals:

" 1norder traversal of a binary search tree prints the
node values in ascending order
1. Traverse the left subtree with an inorder traversal.
2. Process the value in the node (i.e., print the node value).
3. Traverse the right subtree with an inorder traversal.

= preorder traversal:
1. Process the value in the node.
2. Traverse the left subtree with a preorder traversal.
3. Traverse the right subtree with a preorder traversal.
= postorder traversal:
1. Traverse the left subtree with a postorder traversal.

2. Traverse the right subtree with a postorder traversal.
3. Process the value in the node.
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// Fia. 15.16: treenode.h

// Definition of class TreeNode
#ifndef TREENODE H

#define TREENODE H

template< class NODETYPE > class Tree: // forward declaration

template< class NODETYPE >
class TreeNode {
friend class Tree< NODETYPE >:
public:
TreeNode( const NODETYPE &d )
leftPtr( 0 ). data( d ). riaghtPtr( 0 )
NODETYPE aetData() const { return data: }
private:
TreeNode< NODETYPE > *leftPtr:
NODETYPE data:
TreeNode< NODETYPE > *riaghtPtr: // vointer to riacht subtree

Agac her bir nod i¢im iki pointer
igerir

/ pointer to left subtree

#endif

// Fia. 15.16: tree.h

// Definition of template class Tree
#ifndef TREE H

##define TREE H

#include <iostream>
#include <cassert>
#include "treenode.h"

usinag std::endl:

template< class NODETYPE >
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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

class Tree {
public:
Tree () ;
void insertNode( const NODETYPE & )
void preOrderTraversal() const;
void inOrderTraversal() const;
void postOrderTraversal () const;
private:
TreeNode< NODETYPE > *rootPtr;

// utility functions
void insertNodeHelper (

TreeNode< NODETYPE > **,6 const NODETYPE & ) ;
void preOrderHelper ( TreeNode< NODETYPE > * ) const;
void inOrderHelper ( TreeNode< NODETYPE > * ) const;
void postOrderHelper ( TreeNode< NODETYPE > * ) const;

};

template< class NODETYPE >
Tree< NODETYPE >::Tree() { rootPtr = 0; }

template< class NODETYPE >
void Tree< NODETYPE >::insertNode( const NODETYPE &value )
{ insertNodeHelper( &rootPtr, wvalue ); 1}

// This function receives a pointer to a pointer so the
// vointer can be modified.
template< class NODETYPE >
void Tree< NODETYPE >::insertNodeHelper (
TreeNode< NODETYPE > **ptr, const NODETYPE &value )
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66
67
68
69
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74
75
76
77
78
79
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83
84
85
86
87
88
89
90
91
92
93
94
95
96
o7

if ( *ptr == 0 ) { // tree is emotv
*ptr = new TreeNode< NODETYPE >( wvalue ):
assert( *ptr !'= 0 )

}

else // tree is not emotv

if ( value < ( *ptr )->data )
insertNodeHelver( &( ( *ptr )->leftPtr ). value ):
else
if ( value > ( *ptr )->data )
insertNodeHelver( &( ( *ptr )->riaghtPtr ). value ):
else
cout << value << " dup" << endl:

template< class NODETYPE >
void Tree< NODETYPE >: :preOrderTraversal () co==t

Traversal kendi recursive
tanimlanmislardir

{ preOrderHelver( rootPtr ):@ }

template< class NODETYPE >

void Tree< NODETYPE >: :preOrderHelver
TreeNode ODETYPE > *ptr ) const

if ( otr '= 0 ) {
cout << ptr->data << ' ':
preOrderHelver( otr->leftPtr ):
preOrderHelver ( otr->riahtPtr ):

template< class NODETYPE >
void Tree< NODETYPE >::inOrderTraversal() const
{ inOrderHelver( rootPtr ):@ 1}
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98 template< class NODETYPE >
99 void Tree< NODETYPE >::inOrderHelper (

100 TreeNode< NODETYPE > *ptr ) const
101 {

102 if ( ptr '= 0 ) {

103 inOrderHelper ( ptr->leftPtr ) ;

104 cout << ptr->data << ' ';

105 inOrderHelper ( ptr->rightPtr );

106 }

107}

108

109template< class NODETYPE >

110void Tree< NODETYPE >: :postOrderTraversal() const

111 { postOrderHelper ( rootPtr ); }

112

l13template< class NODETYPE >

114void Tree< NODETYPE >: :postOrderHelper (

115 TreeNode< NODETYPE > *ptr ) const
116

117 if (ptr '=0 ) {

118 postOrderHelper ( ptr->leftPtr );

119 postOrderHelper ( ptr->rightPtr ) ;

120 cout << ptr->data << ' ';

121 }

122}

123

124#endif
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125// Fia. 15.16: fiql5 16.cpp
126// Driver to test class Tree
127#include <iostream>
128#include <iomanip>
129#include "tree.h"

130

131usina std: :cout:

132usina std::cin:

133usinag std: :setiosflaas:
134usinag std::ios:

135usinag std: :setprecision;
136

137int main()

138{

139 Tree< int > intTree:

140 int intVal, i:

141

142 cout << "Enter 10 inteaer values:\n":
143 for (i =0; i < 10; i++ ) {

144 cin >> intVval:

145 intTree.insertNode( intVval )
146 }

147

148 cout << "\nPreorder traversal\n":
149 intTree.preOrderTraversal () :

150

151 cout << "\nInorder traversal\n":
152 intTree.inOrderTraversal () ;

153

154 cout << "\nPostorder traversal\n":

155 intTree.postOrderTraversal () ;
156
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Tree< double > doubleTree;

158 double doubleVal; create a double tree

159
160 cout << "\n\n\nEnter 10 double values:\n"

161 << setiosflags( ios::fixed | ios::showpoint )
162 << setprecision( 1 );

163 for (i =0; i < 10; i++ ) {

164 cin >> doubleVal;

165 doubleTree.insertNode ( doubleVal ) ;
166 }

167

168 cout << "\nPreorder traversal\n";

169 doubleTree.preOrderTraversal () ;
170

171 cout << "\nInorder traversal\n";
172 doubleTree.inOrderTraversal () ;
173

174 cout << "\nPostorder traversal\n";

175 doubleTree.postOrderTraversal () ;
176
177 return O;

178}
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Struct Tanimlama

struct Card {
char *face;
char *suit;

};

= struct anahtar kelimesi Card yapisinin tanimlamasina giristir

= Card yapinin ismidir ve bu tiirden tanimlama yapilmakta
kullanilagktir

Card yapisi iki tip degisken igeriyor, char * - face ve suit
= Bir yapinin i¢erdigi elamanlar bir ¢ok tiirden olabilir
= Kendi tiitiinden olamaz
= Fakat kendi tiiriinden pointer igerebilir
" Yapi1 tanimlamasinda bellek tahsisati yapilmaz

= Bu yapiyida igerisine alagak yeni bir yap1 tanimlamasi
yapilabilir.
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Struct Tanimlama (ll)

= Tanimlama
= Diger degiskenler gibi tanimlanir:
Card oneCard, deck][ 52 ], *cPtr;

= Yap! tanimlamasindan sonra virgul kullanilarak o tirden
degisken tanimlanabilir

struct Card {
char *face;
char *suit;
} oneCard, deck|[ 52 ], *cPtr;

= Gecerli Operasyonlar
= Ayni yapi turunden degiskenleri bir birine atanabilir
= Bir yapi turinden degiskenin adresi (&) ile alinir
= Yapinin bir degiskenine ulasilabilir
* sizeof ile yapinin buyuklugune belirlenebilir




Bilisim Enstitlisii ++ Bilisim Enstitlisii ++ Bilisim Enstitisi ++ Bilisim Enstitiisii ++ Bilisim Enstitlisi ++ Bilisim Enstitlisi ++ Bilisim Enstittist

Struct Turunden Degiskene
Baslangic Degeri Atama

= [nitializer listesi
= QOrnek:
Card oneCard = { "Three", "Hearts" };

= Atama ifadesi
= Ornek:
Card threeHearts = oneCard;
= veya:
Card threeHearts;
threeHearts.face = “Three”;
threeHearts.suit = “Hearts”;
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Struct lari Fonksiyonlarla
Birlikte Kullanma

= Bir yapiy1 fonksiyona ge¢me

= Tim yap1 guruba gecilebilir
= Veya yapmin 1ilgili tiyeleri fonksiyona gecilebilir
= Her ikiside “call by value” diir
= Yapiy1 *call-by-reference” olarak ge¢me
* Yapinin adresi gecilir
= Referans gecilebilir
= Dizi " call-by-value” olarak gecilebilir
= Dizi ile yapiyi bir tanimla

= Yapiy1 parametre olarak ge¢
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Typedef

= typedef
= Yapilara takma ad ta verilebilir

" typedef kullanarak daha kisa bir takma isim
verilir.

= Ornek:
typedef Card *CardPtr;

= Card * yerine yeni data tiirlinli CardPtr olarak
tanimla

" typedef yeni tiir olusturmaz sadece takma isim
olusturur
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Ornek: High-Performance Card-

shuffling and Dealing Simulation

= Pseudocode:
= Card yapisindan bir dizi olustur
= Kartlari deck’ e koy
= Deck’ i karistir
= Kartlari dagit
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// Fia. 16.2: fialé 02.cpo

// Card shufflina and dealina proaram usina structures

#include <iostream>

usina std: :cout:
usina std::cin:
usinag std::endl:
usina std::ios:

#include <iomanip>

usina std: :setiosflaas:

usina std: :setw:

#include <estdlib>
#include <ctime>

struct Card {
char *face:
char *suit:

void fillDeck( Card * const. char *I1. char *[1 ):
void shuffle( Card * const ):
void deal( Card * const ):

int main ()

{
Card deckl 52 1:
char *facell = {

"Ace". "Deuce". "Three". "Four".
"Five". "Six". "Seven". "Eiaht".
"Nine". "Ten". "Jack". "Oueen'".
"Rina" }:
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34 char *suit[] = { "Hearts", "Diamonds",

35 "Clubs", "Spades" };

36

37 srand( time( 0 ) ); // randomize
38 fillDeck ( deck, face, suit );

39 shuffle( deck );

40 deal( deck );
41 return O;

42 }

43

44 void fillDeck( Card * const wDeck, char *wFace][],

45 char *wSuit[] )
46 { 52 kart1 deck’ e koy. face ve

suit karar veriliyor
47 for(inti=0;i<52;i++){/

48 wDeck[ i ].face = wFace[ i % 13 ];

49 wDeck[ i ].suit

wSuit[ i / 13 ];
50 }

51 }
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void shuffle( Card * const wDeck )

54 {

55 for ( int i = 0; i < 52; i++ ) {

56 int j = rand() % 52;

7 Card temp = wDeck [‘N 0 ile 51 arasinda bir rasgele ir say1 sec. 1 yi o
58 wDeck[ i ] = wDeck[ j 1; elemanla degistir

59 wDeck[ j ] = temp;

60 }

61 }

62

63 void deal( Card * const wDeck ) Dizi boyunca ilerve ekrana yazdlr
64 {

65 for ( int i = 0; i < 52; i+

66 cout << setiosflags( ios::right

67 << setw( 5 ) << wDeck[ i ].face << " of "

68 << setiosflags( ios::left )

69 << setw( 8 ) << wDheck[ i ].suit

70 << ( (1 +1) %272 '\t" : '"\n');

71 }
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++
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Bitwise Operatorleri

Operant | Isim Aciklama

& bitwise AND (Ve) Her iki operantin 1 olmasi durumunda ifadenin
sonucu 1 olur

| bitwise OR Operantlardan en biri 1 oldugunda ifadenin sonugu
1 olur

A bitwise exclusive OR The bits in the result are set to 1 if exactly one of the
corresponding bits in the two operands is 1.

<< left shift Shifts the bits of the first operand left by the number of bits
specified by the second operand; fill from right with 0 bits.

S>> right shift Shifts the bits of the first operand right by the number of
bits specified by the second operand; the method of filling
from the left is machine dependent.

~ One’s complement Tam O bitlere 1 veya tum 1 bitlere sifir yerlestirir
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++

1 // Fig. 16.5: figl6é 05.cpp

2 // Printing an unsigned integer in bits

3

4

10

11

12

13

14

15

16

17

18

19

20

#include <iostream>

using std: :cout;

using std::cin;

#include <iomanip>

using std: :setw;

using std::endl;

void displayBits( unsigned ) ;

int main ()

{

unsigned x;

cout << "Enter an unsigned integer:

cin >> x;

4
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22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

displayBits( x ) ;

return O;

void displayBits( unsigned wvalue )

{

const int SHIFT

const unsigned MASK = 1 << SHIFT;

8 * sizeof( unsigned )

«— | MASK bir bitle yaratiliyor

cout << setw( 7 ) << value << " =";

for ( unsigned ¢ = 1; c <= SHIFT + 1;
cout << ( value & MASK ?

value <<= 1;

if (¢ % 8 ==
cout < '

cout << endl;

0)

T .

4

lll

lOl

- 1;

i.e. (10000000
00000000)

ct++ ) {

) ;

MASK Vve value aralarinda
ANDleniyor.

MASK yalnizca bir bit i¢eriyor.
AND ile dogru donmesi value
ninde ayni1 bite sahip oldugunu
gosterir.

value nin degeri testten sonra
degistirilir.
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Bit Alanlari

= Dit alani
= Bir yap! elamaninin bit olarak belirtiimesi
= Daha verimli bellek kullanimi i¢in
= intveyaunsigned olarak tanimlanmalidir

= Ornek:
Struct BitCard {
unsigned face : 4;
unsigned suit : 2;
unsigned color : 1;

};

= Bit alanlarin bildirimi

= unsigned ve int olan ve : ile tanimlamaya baclanan
elamanlar bit genisligi kadar temsil edilir
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Karakter Isleme Kiitiiphanesi

= Bir ¢cok data karakter olarak girilir
= Harf, rakam, 6zel semboller

= Character Handling kitiphanesi
= Karakter datasini test eden fonksiyonlar
= Fonksiyonlar arguman olarak bir karakter alir
= Karakterler bir int sayi tarafindan temsil edilir
= Karakterler cogu zaman int olarak iglenir
= EOF ‘in degeri genellikle -1 dir
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Karakter Isleme Kiitiiphanesi

= |n <cctype>

Prototype Description

int isdigit( int c ) Returns true if ¢ is a digit and £alse otherwise.

int isalpha( int c ) Returns true if ¢ is a letter and £alse otherwise.

int isalnum( int c ) Returns true if ¢ is a digit or a letter and £alse otherwise.

int isxdigit( int c ) Returns true if ¢ is a hexadecimal digit character and £alse otherwise.

int islower( int c ) Returns true if ¢ is a lowercase letter and false otherwise.

int isupper( int ) Returns true if ¢ is an uppercase letter; £alse otherwise.

int tolower( int ) If ¢ is an uppercase letter, tolower returns c as a lowercase letter. Otherwise, tolower
returns the argument unchanged.

int toupper( int ) If ¢ is a lowercase letter, toupper returns ¢ as an uppercase letter. Otherwise, toupper
returns the argument unchanged.

int isspace( int ) Returns true if ¢ is a white-space character—newline (' \n"'), space (' '), form feed
("\£"), carriage return (' \xr '), horizontal tab (' \t '), or vertical tab (' \v')—and
false otherwise

int iscntrl( int ) Returns true if ¢ is a control character and £alse otherwise.

int ispunct( int c ) Returns true if ¢ is a printing character other than a space, a digit, or a letter and false
otherwise.

int isprint( int ) Returns true value if ¢ is a printing character including space (' ') and false
otherwise.

int isgraph( int ) Returns true if ¢ is a printing character other than space (' ') and £alse otherwise.
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String Donusturme
Fonksiyonlari

= Donusturme Fonksiyonlari

= In<ecstdlib> (general
utilities library)

= Karakter gurubunu saylya

gevirirler
Prototype Description
double atof( const char *nPtr ) Converts the string nPtr to double.
int atoi( const char *nPtr ) Converts the string nPtr to int.
long atol( const char *nPtr ) Converts the string nPtr to long int.
double strtod( const char *nPtr, char Converts the string nPtr to double.
**endPtr )
long strtol( const char *nPtr, char Converts the string nPtr to Long.
**endPtr, int base )
unsigned long strtoul (const char *nPtr, |Converts the string nPtr to unsigned
char **endPtr, int base) long.
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Karakter Isleme Kutiiphanesinin
Arama Fonksiyonlari

= Yiikle <cstdlib>
= String leri ara:

= Karakter olarak
= Diger string tiirler1 olarak

" size t
= Bazi arama fonksiyonlari tarafindan geri dondiirtiliir

= Geri dontis degerinin sizeof u kadar standart olarak
tanimlanmistir

= 57
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Karakter Isleme Kutiiphanesinin
Arama Fonksiyonlari (ll)

Prototype

Description

char *strchr( const char *s, int c )

Locates the first occurrence of character ¢ in string s. If
c is found, a pointer to ¢ in s is returned. Otherwise, a
NULL pointer is returned.

char *strrchr( const char *s, int c )

Locates the last occurrence of ¢ in string s. If ¢ is
found, a pointer to ¢ in string s is returned. Otherwise, a
NULL pointer is returned.

size t strspn( const char *sl, const char *s2 )

Determines and returns the length of the initial segment
of string s1 consisting only of characters contained in
string s2.

char *strpbrk( const char *sl, const char *s2 )

Locates the first occurrence in string s1 of any character
in string s2. If a character from string s2 is found, a
pointer to the character in string s1 is returned.
Otherwise, a NULL pointer is returned.

size t strespn( const char *sl, const char *s2 )

Determines and returns the length of the initial segment
of string s1 consisting of characters not contained in
string s2.

char *strstr( const char *sl, const char *s2 )

Locates the first occurrence in string s1 of string s2. If
the string is found, a pointer to the string in s1 is re-
turned. Otherwise, a NULL pointer is returned.
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1 // Fig. 16.31: figlé 31l.cpp

2 // Using strrchr

3 #include <iostream>

4

5 wusing std::cout;

6 using std::endl;

7

8 #include <cstring>

9

10 int main()

11 {

12 const char *stringl = "A zoo has many animals "

13 "including zebras";

14 int ¢ = 'z';

15

16 cout << "The remainder of stringl beginning with the\n"
17 << "last occurrence of character '"

18 << static_cast< char >( c )

19 << "' is: \"" << strrchr( stringl, c¢ ) << '"\"' << endl;
20 return O;

21 }
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1 // Fig. 16.32: figlé 32.cpp

2 // Using strspn

3 #include <iostream>

4

5 wusing std::cout;

6 using std::endl;

7

8 #include <cstring>

9

10 int main()

11 {

12 const char *stringl = "The value is 3.14159";

13 const char *string2 = "aehils Tuv";

14

15 cout << "stringl = " << stringl

16 << "\nstring2 = " << string2

17 << "\n\nThe length of the initial segment of stringl\n"
18 << "containing only characters from string2 = "
19 << strspn( stringl, string2 ) << endl;

20 return O;

21 }
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C++ Karakter Isleme Kiitiiphanesinin

Bellek Fonskisyonlari

= Bellek Fonksiyonlari
= <cstdlib> de yer alir

= [sleme , karsilastirma ve bellekte blok arama

= Bellekteki biitlin veri bloklar1 1slenebilir

= Bloklara birer karakter dizileri gibi davranilir
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Karakter Isleme Kiitiiphanesinin
Bellek Fonskisyonlari

"Object" bir blok dataya karsilik gelir

Prototype

Description

void *memcpy( void *sl, const
void *s2, size t n )

Copies n characters from the object pointed to by s2
into the object pointed to by s1. A pointer to the
resulting object is returned.

void *memmove ( void *sl,
const void *s2, size t n )

Copies n characters from the object pointed to by s2
into the object pointed to by s1. The copy is
performed as if the characters are first copied from
the object pointed to by s2 into a temporary array,
and then copied from the temporary array into the
object pointed to by s1. A pointer to the resulting
object is returned.

int memcmp ( const void *sl,
const void *s2, size t n )

Compares the first n characters of the objects pointed
to by s1 and s2. The function returns 0, less than 0,
or greater than 0 if s1 is equal to, less than or greater
than s2, respectively.

void *memchr (const void *s,
int ¢, size_t n )

Locates the first occurrence of ¢ (converted to
unsigned char) in the first n characters of the
object pointed to by s. If ¢ is found, a pointer to ¢ in
the object is returned. Otherwise, 0 is returned.

void *memset( void *s,
size_t n )

int c,

Copies c (converted to unsigned char) into the
first n characters of the object pointed to by s. A
pointer to the result is returned.
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C++

Karakter Isleme Kutiiphanesinin
Diger bir Fonksiyonu

" strerror
= |n<ecstdlib>

. . 7 .
* Hata numarasini al ve mesa;j string 1 yarat

#include <iostream>
#include <cstring>

int main ()

{
cout << strerror( 2 ) << endl;

return 0;

}



