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Fig. 15.1  Two self-referential class objects linked together.

firsthtr lastPtr

Fig. 15.2 A graphical representation of a list.

Q

1 /] Fig. 15.3: listnd.h

2 |/ ListNode tenplate definition
3 #ifndef LISTND H

4  #define LI STND H

Fig. 15.3  Manipulating a linked list (part 1 of 8).

o

5
6 tenplate< class NODETYPE > class List; // forward declaration
7
8

tenpl at e<cl ass NODETYPE>
9 class ListNode {

10 friend class List< NODETYPE >; // mmke List a friend

11  public:

12 Li st Node( const NODETYPE & ); // constructor

13 NODETYPE get Dat a() const; /! return data in the node
14  private:

15 NODETYPE dat a; // data

16 Li st Node< NODETYPE > *nextPtr; // next node in the |ist
17}

18

19 // Constructor

20 tenpl at e<cl ass NODETYPE>

21 ListNode< NODETYPE >::ListNode( const NODETYPE & nfo )
22 : data( info ), nextPtr( 0) { }

24 /] Return a copy of the data in the node
25 tenplate< class NODETYPE >
26 NODETYPE Li st Node< NODETYPE >::getData() const { return data; }

28 #endif

Fig. 15.3  Manipulating a linked list (part 2 of 8).

29 /] Fig. 15.3: list.h

30 // Tenplate List class definition
31 #ifndef LIST_H

32 #define LIST H

34  #include <iostream h>
35 #include <assert. h>
36 #include "listnd. h"

38 tenplate< class NODETYPE >
39 class List {
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40 public:

41 List(); /'l constructor

42 ~List(); /1 destructor

43 voi d insert At Front( const NODETYPE & );

44 voi d i nsert At Back( const NODETYPE & );

45 bool renmoveFronfFront ( NODETYPE & );

46 bool renmpveFronBack( NODETYPE & );

47 bool isEnmpty() const;

48 void print() const;

49 private:

50 Li st Node< NODETYPE > *firstPtr; // pointer to first node
51 Li st Node< NCDETYPE > *|l astPtr; /1 pointer to |ast node
Fig. 15.3  Manipulating a linked list (part 3 of 8).

52

53 // Uility function to allocate a new node

54 Li st Node< NODETYPE > *get NewNode( const NODETYPE & );
55}

56

57 /] Default constructor

58 tenplate< class NODETYPE >

59 List< NODETYPE >::List() : firstPtr( 0 ), lastPtr( O ) { }
60

61 // Destructor

62 tenplate< class NODETYPE >

63 List< NODETYPE >::~List()

64

65 if ( 'isEmpty() ) { /1 List is not enpty

66 cout << "Destroying nodes ...\n";

67

68 Li st Node< NODETYPE > *currentPtr = firstPtr, *tenpPtr;
69

70 while ( currentbPtr !'=0) { // delete renanining nodes
71 tempPtr = currentPtr;

72 cout << tenpPtr->data << '\n';

73 currentPtr = currentPtr->nextPtr;

74 del ete tenpPtr;

75 }

76 }

77

78 cout << "Al'l nodes destroyed\n\n";

79 }

80

81 // Insert a node at the front of the Ilist

82 tenplate< class NODETYPE >

83 void List< NODETYPE >::insertAtFront( const NODETYPE &val ue )
84

85 Li st Node< NODETYPE > *newPtr = get NewNode( val ue );

86

87 if ( isBEmpty() ) // List is enpty

88 firstPtr = lastPtr = newPtr;

89 el se { /1 List is not enpty

90 newPtr->nextPtr = firstPtr;

91 firstPtr = newPtr;

92 }

93 1}

94

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

96 tenplate< class NODETYPE >

97 void List< NODETYPE >::insertAtBack( const NODETYPE &val ue )
98

929 Li st Node< NODETYPE > *newPtr = get NewNode( val ue );

100
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101 if ( isEmpty() ) [// List is enpty
102 firstPtr = lastPtr = newPtr;

Fig. 15.3  Manipulating a linked list (part 4 of 8).

103 el se { /1 List is not enpty
104 lastPtr->nextPtr = newPtr;

105 lastPtr = newPtr;

106 }

107 }

108

109 // Delete a node fromthe front of the Iist
110 tenpl ate< cl ass NODETYPE >
111 bool List< NODETYPE >::renoveFronfFront ( NODETYPE &val ue )

112 {

113 if ( isEmpty() ) // List is enmpty
114 return fal se; // del ete unsuccessf ul
115 el se {

116 Li st Node< NODETYPE > *tenpPtr = firstPtr;

117

118 if ( firstPtr == lasthtr )

119 firstPtr = lastPtr = O;

120 el se

121 firstPtr = firstPtr->nextPtr;

122

123 value = tenpPtr->data; // data being renoved
124 delete tenpPtr;

125 return true; // del ete successful
126 }

127 1}

128

129 // Delete a node fromthe back of the Ilist
130 tenpl ate< cl ass NODETYPE >
131 bool List< NODETYPE >::renoveFronBack( NODETYPE &val ue )

132

133 if ( isEmpty() )

134 return fal se; // del ete unsuccessf ul

135 el se {

136 Li st Node< NODETYPE > *tenpPtr = lastPtr;
137

138 if ( firstPtr == lasthtr )

139 firstPtr = lastPtr = O;

140 el se {

141 Li st Node< NODETYPE > *currentPtr = firstpPtr;
142

143 while ( currentPtr->nextPtr !'= lastPtr )
144 currentPtr = currentPtr->nextPtr;

145

146 lastPtr = currentPtr;

147 currentPtr->nextpPtr = 0;

148 }

149

150 val ue = tenpPtr->dat a;

151 del ete tenpPtr;

Fig. 15.3  Manipulating a linked list (part 5 of 8).

152 return true; // del ete successful
153 }

154 }

155

156 // |s the List enpty?
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157 tenpl ate< cl ass NODETYPE >

158 bool List< NODETYPE >::isEnpty() const

159 { return firstPtr == 0; }

160

161 // Return a pointer to a newy allocated node

162 tenpl ate< cl ass NODETYPE >

163 Li st Node< NODETYPE > *Li st< NODETYPE >:: get NewNode(

164 const NODETYPE &val ue )
165 {

166 Li st Node< NODETYPE > *ptr =

167 new Li st Node< NODETYPE >( val ue );

168 assert( ptr '=0);

169 return ptr;

170 }

171

172 /| Display the contents of the List
173 tenpl ate< cl ass NODETYPE >
174 voi d List< NODETYPE >::print() const

175 {

176 if (isEmpty() ) {

177 cout << "The list is enpty\n\n";
178 return;

179 }

180

181 Li st Node< NODETYPE > *currentPtr = firsthPtr;
182

183 cout << "The list is: ";

184

185 while ( currentPtr '=0 ) {

186 cout << currentPtr->data << ' ';
187 currentPtr = currentPtr->nextPtr;
188 }

189

190 cout << "\n\n";

191 }

192

193 #endif

Fig. 15.3  Manipulating a linked list (part 6 of 8).

194 // Fig. 15.3: figl5_03.cpp

195 // List class test

196 #incl ude <i ostream h>

197 #include "list.h"

198

199 // Function to test an integer List

200 tenplate< class T >

201 void testList( List< T > & istObject, const char *type )
202 {

203 cout << "Testing a List of
204

205 instructions();

206 int choice;

207 T val ue;

208

209 do {

210 cout << "? ";

211 cin >> choice;

212

213 switch ( choice ) {

214 case 1:

215 cout << "Enter " << type << ": ";
216 cin >> val ue;

217 |istObject.insertAtFront( value );

<< type << " values\n";
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218 listOoject.print();

219 br eak;

220 case 2:

221 cout << "Enter " << type << ": ";

222 cin >> val ue;

223 listObject.insertAtBack( value );

224 listOoject.print();

225 br eak;

226 case 3:

227 if ( listQbject.renpveFronFront( value ) )
228 cout << value << " rempved fromlist\n";
229

230 listOoject.print();

231 br eak;

232 case 4:

233 if ( listObject.renoveFronBack( value ) )
234 cout << value << " rempved fromlist\n";
235

236 listOoject.print();

237 br eak;

238 }

239 } while ( choice '=5);

240

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

242 '}

243

Fig. 15.3  Manipulating a linked list (part 7 of 8).

244 void instructions()

245 {

246 cout << "Enter one of the follow ng:\n"

247 << " 1 to insert at beginning of list\n"

248 << " 2 toinsert at end of list\n"

249 << " 3 to delete from beginning of list\n"
250 << " 4 to delete fromend of list\n"

251 << " b5 to end list processing\n";

252 '}

253

254 int main()

255

256 List< int > integerlList;

257 testList( integerList, "integer" ); // test integerList
258

259 List< float > floatlList;

260 testList( floatList, "float" ); /1 test integerlList
261

262 return O;

263 }

Fig. 15.3  Manipulating a linked list (part 8 of 8).

© Copyright 1998 by Prentice Hall. All Rights Reserved.

For use only by instructors in courses for which C++ How to Program, Second Editon is the required textbook.



CHAPTER 15

Testing a List of integer values

Enter one of the follow ng:

1 to insert at beginning of list

2 to insert at end of Iist
3 to delete from begi nni ng of
4 to delete fromend of Iist
5 to end |list processing
?1
Enter integer: 1
The list is: 1

?1
Enter integer:
The list is: 2

=N

? 2
Enter integer: 3
The list is: 213

? 2
Enter integer: 4
The list is: 213 4

? 3
2 renoved fromli st
The list is: 1 3 4

? 3
1 removed fromli st
The list is: 3 4

? 4
4 renpved fromli st
The list is: 3

? 4
3 renoved fromli st
The list is enpty

?5
End |ist test

|ist

DATA STRUCTURES

Fig. 15.4

Sample output for the program of Fig. 15.3 (part 1 of 2).
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Testing a Li

st of float val ues

Enter one of the follow ng:

1 to insert at
2 to insert at
3 to delete from begi nni ng of
4 to delete fromend of

5 to end |
21
Enter fl oat:

The list is:

21
Enter fl oat:
The list is:

? 2
Enter fl oat:
The list is:

? 2
Enter fl oat:
The list is:

begi nni ng of i st
end of |ist

l'ist
l'ist

i st processing

1.
1

? 3

2.2 renoved fromli st
The list is: 1 3.3 4.4
? 3

1.1 renmoved from i st
The list is: 3.3 4.4
? 4

4.4 renpved fromli st
The list is: 3.3

? 4

3.3 renpved fromli st
The list is enpty
?5

End |ist test

Al'l nodes destroyed

Al'l nodes destroyed

DATA STRUCTURES

Fig. 15.4

Sample output for the program of Fig. 15.3 (part 2 of 2).
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DATA STRUCTURES

a) firsthtr
. - 7 . = 11
newPt r
3 > 12
b) firsthtr
. 7 [ = 11
Y
newPt r \\"
. > 12 .
Fig. 15.5 Thei nsert At Fr ont operation.
a) firstpPtr lastPtr newet r
L ] L ] L ]
' ' '
12| » - 7 | e =11 5
b) firstptr | astPtr newPt r
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Fig. 15.6 A graphical representation of the | nser t At Back operation.

a firstptr | astPtr
. .
y y
12| « > 7 | . 11| - 5
b) firstptr | astPtr
. .
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12 » -7 | . 11| e - 5
K
tenpPtr

Fig. 15.7 A graphical representation of the r emoveFr onfr ont operation.
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a) firstPtr lastPtr
L L
r r
12| o> 7|« 11 - 5
b) firstptr currentPtr lastPtr
L ] .\ e - - - - - - e
| y
12| » -7 |- =11 5
4
K
tenmpPtr

Fig.

15.8 A graphical representation of the r enpveFr onBack operation.

1 /! Fig. 15.9: stack.h
2 |l Stack class tenplate definition
3 // Derived fromclass List
4 #ifndef STACK H
5 #define STACK H
6
7 #include "list.h"
8
9 tenplate< class STACKTYPE >
10 class Stack : private List< STACKTYPE > {
Fig. 15.9 Asimple stack program (part 1 of 3).
11  public:
12 voi d push( const STACKTYPE & ) { insertAtFront( d ); }
13 bool pop( STACKTYPE &l ) { return renoveFronFront( d ); }
14 bool isStackEnpty() const { return isEmpty(); }
15 void printStack() const { print(); }
16 };
17
18 #endif
Fig.15.9  Asimple stack program (part 2 of 3).
19 // Fig. 15.9: figl5_09.cpp
20 // Driver to test the tenplate Stack cl ass
21 #include <iostream h>
22  #include "stack. h"
23
24 int main()
25 {
26 Stack< int > intStack;
27 i nt popl nteger;
28 cout << "processing an integer Stack" << endl;
29
30 for (int i =0; i <4; i++) {
31 i nt Stack. push( i );

© Copyright 1998 by Prentice Hall. All Rights Reserved.
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32 i nt Stack. printStack();

33 }

34

35 while ( !'intStack.isStackEnpty() ) {

36 i nt St ack. pop( popl nteger );

37 cout << poplnteger << " popped from stack" << endl;
38 i nt Stack. printStack();

39 }

40

41 St ack< doubl e > doubl eSt ack;

42 doubl e val = 1.1, popdoubl e;

43 cout << "processing a double Stack" << endl;
44

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

46 doubl eSt ack. push( val );

47 doubl eSt ack. print St ack();

48 val += 1.1;

49 }

50

51 while ( !doubl eStack.isStackEmpty() ) {

52 doubl eSt ack. pop( popdoubl e );

53 cout << popdouble << " popped from stack" << endl;
54 doubl eSt ack. print St ack();

55 }

56 return O;

57 '}

Fig. 15.9  Asimple stack program (part 3 of 3).

© Copyright 1998 by Prentice Hall. All Rights Reserved.
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processi ng an integer Stack

The list is: O

The list is: 10
The list is: 210
The list is: 3210

3 popped from st ack
The list is: 210

2 popped from st ack
The list is: 10

1 popped from stack
The list is: O

0 popped from stack
The list is enpty

processi ng a doubl e Stack
The list is: 1.1

The list is: 2.2 1.1
The list is: 3.3 2.2 1.1
The list is: 4.4 3.3 2.21.1

4.4 popped from st ack
The list is: 3.3 2.2 1.1

3.3 popped from st ack
The list is: 2.2 1.1

2.2 popped from st ack
The list is: 1.1

1.1 popped from stack
The list is enpty

Al'l nodes destroyed

Al'l nodes destroyed

DATA STRUCTURES

Fig. 15.10

Sample output from the program of Fig. 15.9.

=

QOO ~NOOUITAWNPEF

/1 Fig. 15.11: stack_c.h

/1 Definition of Stack class conposed of List object
#i f ndef STACK C

#define STACK C

#i nclude "list.h"

tenpl at e< cl ass STACKTYPE >
class Stack {
public:

// no constructor;

© Copyright 1998 by Prentice Hall. All Rights Reserved.
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11 voi d push( const STACKTYPE & ) { s.insertAtFront( d ); }
12 bool pop( STACKTYPE & ) { return s.renmoveFronFront( d ); }
13 bool isStackEnpty() const { return s.isEmpty(); }

14 voi d printStack() const { s.print(); }

15 private:

16 Li st < STACKTYPE > s;

17}

18

19 #endif

Fig. 15.11 A simple stack program using composition.

1 // Fig. 15.12: queue.h

2 |l Queue class tenplate definition

3 // Derived fromclass List

4 #ifndef QUEUE H

5 #define QUEUE H

6

7 #include "list.h"

8

9 tenplate< class QUEUETYPE >

10 class Queue: private List< QUEUETYPE > {

11  public:

12 voi d enqueue( const QUEUETYPE &d ) { insertAtBack( d ); }
13 bool dequeue( QUEUETYPE &d )

14 { return renmoveFronFront( d ); }

15 bool isQueueEnpty() const { return isEmpty(); }
16 voi d printQueue() const { print(); }

17}

18

19 #endif

Fig. 15.12 Processing a queue (part 1 of 2).

20 /! Fig. 15.12: figl5_12.cpp

21 /] Driver to test the tenplate Queue class
22 #include <iostream h>

23  #include "queue.h"

24

25 int main()

26 {

27 Queue< int > intQueue;

28 i nt dequeuel nt eger;

29 cout << "processing an integer Queue" << endl;
30

31 for (int i =0; i <4; i++) {

32 i nt Queue. enqueue( i );

33 i nt Queue. print Queue();

34 }

35

36 while ( !intQueue.isQueueEnpty() ) {

37 i nt Queue. dequeue( dequeuel nteger );

38 cout << dequeuel nteger << " dequeued" << endl;
39 i nt Queue. print Queue();

40 }

41

42 Queue< doubl e > doubl eQueue;

43 doubl e val = 1.1, dequeuedoubl e;

44

45 cout << "processing a double Queue" << endl;
46

© Copyright 1998 by Prentice Hall. All Rights Reserved.
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47 for (i =0; i <4; i++) {

48 doubl eQueue. enqueue( val );

49 doubl eQueue. pri nt Queue();

50 val += 1.1;

51 }

52

53 while ( !doubl eQueue.isQueueEmpty() ) {
54 doubl eQueue. dequeue( dequeuedoubl e );
55 cout << dequeuedoubl e << " dequeued" << endl;
56 doubl eQueue. pri nt Queue();

57 }

58

59 return O;

60 }

Fig. 15.12 Processing a queue (part 2 of 2).

© Copyright 1998 by Prentice Hall. All Rights Reserved.
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processi ng an integer Queue
The list is: O

The list is: 01
The list is: 01 2
The list is: 012 3

0 dequeued
The list is: 1 2 3

1 dequeued
The list is: 2 3

2 dequeued
The list is: 3

3 dequeued
The list is enpty

processing a float Queue
The list is: 1.1

The list is: 1.1 2.2
The list is: 1.1 2.2 3.3
The list is: 1.1 2.2 3.3 4.4

1.1 dequeued
The list is: 2.2 3.3 4.4

2.2 dequeued
The list is: 3.3 4.4

3. 3 dequeued
The list is: 4.4

4.4 dequeued
The list is enpty

Al'l nodes destroyed

Al'l nodes destroyed

DATA STRUCTURES

Fig. 15.13

Sample output from the program in Fig. 15.12.

© Copyright 1998 by Prentice Hall. All Rights Reserved.
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Fig. 15.14 A graphical representation of a binary tree.

Fig. 15.15 A binary search tree.

OCO~NOOUTAWNPF

/1 Fig. 15.16: treenode.h

/1 Definition of class TreeNode
#i f ndef TREENCDE H

#defi ne TREENODE H

tenpl ate< cl ass NODETYPE > class Tree; // forward declaration

tenpl at e< cl ass NODETYPE >
cl ass TreeNode {

friend class Tree< NODETYPE >;
public:

TreeNode( const NODETYPE &d )

leftPtr( 0 ), data( d ), rightPtr( 0) { }

NODETYPE get Data() const { return data; }
private:

TreeNode< NODETYPE > *leftPtr; // pointer to left subtree

NODETYPE dat a;

TreeNode< NODETYPE > *rightPtr; // pointer to right subtree

}s
#endi f

Fig. 15.16 Creating and traversing a binary tree (part 1 of 6).

22
23
24
25
26
27
28
29

/1 Fig. 15.16: figl5_16.cpp

/1 Definition of tenplate class Tree
#i f ndef TREE H

#define TREE H

#i ncl ude <i ostream h>
#i ncl ude <assert. h>
#i ncl ude "treenode. h"

© Copyright 1998 by Prentice Hall. All Rights Reserved.
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30

31 tenplate< class NODETYPE >

32 class Tree {

33 public:

34 Tree();

35 voi d i nsert Node( const NODETYPE & );

36 voi d preOrderTraversal () const;

37 voi d i nOrderTraversal () const;

38 voi d post Order Traversal () const;

39 private:

40 TreeNode< NODETYPE > *rootPtr;

41

42 /1 utility functions

43 voi d i nsert NodeHel per (

44 TreeNode< NODETYPE > **,  const NODETYPE & );
45 voi d preOrderHel per( TreeNode< NODETYPE > * ) const;
46 voi d i nOrder Hel per( TreeNode< NODETYPE > * ) const;
47 voi d post Order Hel per ( TreeNode< NODETYPE > * ) const;
48 };

49

50 tenplate< class NODETYPE >

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

52

53 tenplate< class NODETYPE >

54 void Tree< NODETYPE >::insertNode( const NODETYPE &val ue )
55 { insertNodeHel per( & ootPtr, value ); }

Fig. 15.16 Creating and traversing a binary tree (part 2 of 6).

56

57 /1 This function receives a pointer to a pointer so the
58 // pointer can be nodified.

59 tenplate< class NODETYPE >

60 void Tree< NODETYPE >::insertNodeHel per(

61 TreeNode< NODETYPE > **ptr, const NODETYPE &val ue )
62 {

63 if ( *ptr == 0) { /1 tree is enmpty
64 *ptr = new TreeNode< NODETYPE >( val ue );

65 assert( *ptr !'=0);

66 }

67 el se /1 tree is not enpty
68 if ( value < ( *ptr )->data )

69 i nsert NodeHel per( & ( *ptr )->leftPtr ), value );
70 el se

71 if ( value > ( *ptr )->data )

72 i nsert NodeHel per( & ( *ptr )->rightPtr ), value );
73 el se

74 cout << value << " dup" << endl;

75}

76

77 tenplate< class NODETYPE >

78 void Tree< NODETYPE >::preOrderTraversal () const

79 { preOrderHel per( rootPtr ); }

80

81 tenplate< class NODETYPE >

82 void Tree< NODETYPE >::preOrderHel per(

83 TreeNode< NODETYPE > *ptr ) const
84

85 if (ptr 1=0) {

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

87 preOrderHel per( ptr->leftbPtr );

88 preOrderHel per( ptr->rightPtr );

89 }

90 }

© Copyright 1998 by Prentice Hall. All Rights Reserved.
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92 tenplate< class NODETYPE >
93 void Tree< NODETYPE >::inOrderTraversal () const
94 { inOrderHel per( rootPtr ); }

96 tenplate< class NODETYPE >
97 wvoid Tree< NODETYPE >::inOrderHel per(

98 TreeNode< NODETYPE > *ptr ) const
99 {

100 if (ptr 1=0)

101 i nOrder Hel per( ptr->leftPtr );

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

103 i nOrder Hel per( ptr->rightpPtr );

104

105 }

Fig. 15.16 Creating and traversing a binary tree (part 3 of 6).

106

107 tenpl ate< cl ass NODETYPE >

108 void Tree< NODETYPE >::postOrderTraversal () const
109 { postOrderHel per( rootPtr ); }

110

111 tenpl ate< cl ass NODETYPE >

112 void Tree< NODETYPE >:: post O der Hel per (

113 TreeNode< NODETYPE > *ptr ) const
114 {

115 if (ptr 1=0)

116 post Order Hel per( ptr->leftPtr );

117 post Order Hel per( ptr->rightPtr );

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

119 }

120 }

121

122 #endif

Fig. 15.16 Creating and traversing a binary tree (part 4 of 6).

123 // Fig. 15.16: figl5_16.cpp
124 |/ Driver to test class Tree
125 #incl ude <i ostream h>

126 #incl ude <i omanip. h>

127 #include "tree. h"

128

129 int main()

130 {

131 Tree< int > intTree;

132 int intVal;

133

134 cout << "Enter 10 integer values:\n";
135 for( int i =0; i <10; i++ ) {
136 cin >> intVval;

137 intTree.insertNode( intVal );
138 }

139

140 cout << "\ nPreorder traversal\n";
141 intTree. preOrderTraversal ();

142

143 cout << "\ nlnorder traversal\n";
144 intTree.inOrderTraversal ();

145

146 cout << "\ nPostorder traversal\n";
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147 i nt Tree. post Order Traversal ();
148

149 Tr ee< doubl e > doubl eTr ee;
150 doubl e doubl eVal ;

151

Fig. 15.16 Creating and traversing a binary tree (part 5 of 6).

152 cout << "\n\n\nEnter 10 doubl e val ues:\n"
153 << setiosflags( ios::fixed | ios::showpoint )
154 << setprecision( 1);

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

156 cin >> doubl eVval ;

157 doubl eTree. i nsert Node( doubl eVal );
158 1

159

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

161 doubl eTree. preOrder Traversal () ;

162

163 cout << "\nlnorder traversal\n";

164 doubl eTree. i nOrder Traversal () ;

165

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

167 doubl eTr ee. post Order Traversal ();

168

169 return O;

170 }

Fig. 15.16 Creating and traversing a binary tree (part 6 of 6).

Enter 10 integer val ues:
50 25 75 12 33 67 88 6 13 68

Preorder traversal

50 25 12 6 13 33 75 67 68 88
| norder traversal

6 12 13 25 33 50 67 68 75 88
Post order traversal

6 13 12 33 25 68 67 88 75 50

Enter 10 doubl e val ues:
39.2 16.5 82.7 3.3 65.2 90.8 1.1 4.4 89.5 92.5

Preorder traversal

39.2 16.5 3.3 1.1 4.4 82.7 65.2 90.8 89.5 92.5
| norder traversal

1.1 3.3 4.4 16.5 39.2 65.2 82.7 89.5 90.8 92.5
Post order traversal

1.1 4.4 3.3 16.5 65.2 89.5 92.5 90.8 82.7 39.2

Fig. 15.17 Sample output from the program of Fig. 15.16.
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27
13/\42
/\ /\
6 17 33 48

Fig. 15.18 A binary search tree.
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