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Figure 14.19 Update of List-Traversing Loop
Control Variable

cur_nodep digit restp digit restp

cur_nodep = cur_nodep—>restp

cur_nodep

after
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Figure 14.20 Recursive Function get_list

.| #include <stdlib.h> /* gives access to malloc */
. #define SENT -1
/e

il
2

3

4. + Forms a linked list of an input list of integers
5. + terminated by SENT
6.

7

8.

.| get_list(void)

9 |

10. int data;

il list_node_t *ansp;

12

13, scanf("sd", sdata);

1. if (data == SENT) {

15. ansp = NULL;

16. ) else (

7. ansp = (list_node_t *)malloc(sizeof (list_node_t));
18 ansp->digit = data;

19. ansp->restp = get_list();
20. »

21.

2. return (ansp);

2. )
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Figure 14.21
lterative

Function i 3 e st o i 11 e
g e t_| ISt b gy e potrie o ety slloosan neds o/

ine data;
List_node_t vansp,

of the

31 to_fillp = nevp:
2 )

30 7+ Stores WULL in final node’s restp component +/
35, to_tillp-orestp - NULL;

¥
3. retuen (ansp);
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Figure 14.22 Function search

1 /-
2. + searches a list for a specified target value. Returns a pointer to
3. + the first node containing target if found. Otherwise returns NULL.
4 +/

5. list node_t *
6.  scarch(list_node_t *headp, /* input - pointer to head of list */
7. int target) /* input - value to search for /
8.
9.

list_node_t *cur_nodep; /* pointer to node currently being checked */

. for (cur_nodep = headp;

12 cur_nodep = NULL & cur_nodep->digit != target;
3. cur_nodep = cur_nodep->restp) {}

4.

15. return (cur_nodep);

16, )
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Figure 14.23 Linked List Representation of
Stacks

Stack of three characters

-t

s.topp c
1 11 :
2
:

Stack after insertion (push) of ' /*
s.topp /
c
EEMERTI =R e
2
:
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Figure 14.24 Structure Types for a Linked
List Implementation of a Stack

Figure 14.25 Stack Manipulation with
Functions push and pop

1 /-
;' typedaf char stack elamant_t; 2. + Creates and manipulates a stack of characters
3. typedef struct stack_node_s { i Y
4. stack_element_t element; 5. finclude <stdio.h>
% 8 /* Include typedefs from Fig. 14.24 */
f| typedef struct ( 9. void push(stack_t *sp, stack_element_t c);
9. stack_node_t *topp; 0. stack element_t pop(stack t *sp);
10.| ) stack_t; - - -
(continued)
Figure 14.25 [ . Figure 14.25 Stack Manipulation with
Stack iz € stackt o = (U /+ stack of charactars - intelally empey */ Functions push and pop (contd)
Manipulation [ = Bl T e sk poinee o o o e vaie
i i - [T W, T
With FUNCLIONS B s e oer s s @
push and pop ;; ;;);:T::; :ﬁ;i:;:i:ﬁ:f ?z:zcmcvw . :: . ::::Z:F,L:::mes top node of stack, returning character value
;: while ys;wpg |:\NULLy € 54, + pPre: the stack is not empty
(cont'd) @
o B ooyt /- somsouteun - scack -/
TRy ’ 58, (
3. 59. stack_node_t  *to_freep; /* pointer to node removed */
38, + The value in c is placed on top of the stack accessed through sp 61.
3% void sp->topp = to_freep->restp; * deletes top node *.
B T e o e B e, T e e i
0. ¢ =
Py /+ Croates and datines naw node - 6.
2 I
74 2
Figure 14.26 Structure Types for a Linked Figure 14.27 A Queue of Passengers in
List Implementation of a Queue a Ticket Line
1. /+ Insert typedef for queue element_t */
2.
3. typedef struct queue_node_s {
a. queue_element £  element;
5. struct queue node_s *restp;
6. ) queue_node_t;
7
8. typedef struct {
9. queue_node_t *frontp, q.frontp =1
10. *rearp;
" int !iul:
12, ) queue_t; q.rearp
q.size 3
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Queue Queue (cont'd)
2.+ Creates and manipulates a queue of passengers. 32. fst_pass = remove_from_g(spass_q);
i int a1. if (pass_g.size > 0)
B ¢ 43, else - -
1 queus_t pass_g = (NULL, NULL, 0); /* passenger quaue - initislizad to b printf("Queus is empty\n®);
6. queue_elenent_t next_pass, fst_pass; e ’
21 printf("Enter A(dd), R(emove), D(isplay), or Q(uit)> "); 50. printf("passengers in the queue\n®);
22 scanf(" $c", &choice); 51 break;
2. switch (toupper(choice)) { 52.
2. 58. return (0);

(continedd) .

remove_from_q remove_from_q (cont'd)
5. 338 to_freep = gp->frontp; /+ saves pointer to node being deleted */
9. if (gp->size == 0) { o . ‘/; ‘“f “:"@ ¥ que o * 34, ans = to_freep->element; /* retrieves value to return */
" Groreary - (Tuesenode t timalloc(atzeot (quese node t)); 35. gp->frontp = to_freep->restp; /% deletes first node .
2. 3 else ( 7+ adds to nonempty queue - 36. free(to_freep); /* deallocates space */
13, gp->rearp->restp = 7. --(gp->size);
1. (queue_node_t *)malloc(sizect (queue_nods_t)); :.. (ap )i
16, 3 39. if (gp->size == 0) /* queue's ONLY node was deleted */

4.
42. return (ans);
. 43. )

27, remove_from g(queue_t *gp) /+ input/output - queue */

Figure 14.30 Figure 14.31 e
Addition of One Removal of One
Passenger to a Passenger from i
Queue 3.£rontp a Queue areary

Gusize
g.rearp

remove_tr om a(sa):

q.size

add_to_q(sq, next_pass);

. frontp

g.rearp

a.size
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Figure 14.32 Building an Ordered List
through Insertions and Deletions

I

*/

} list_node_t;

typedef struct list node s {
int

* Program that builds an ordered list through insertions and then modifies
* it through deletions.

struct list node_s *restp;

(continued)
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Figure 14.32 ="

Building an

Ordered List B A

through ,. "

Insertions and ~ § s
Deletions (contd) &
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Figure 14.32 Building an Ordered List
through Insertions and Deletions (cont'd)

52. )

53.

54. roturn (0);
55 )

Bnter intogor koys--ond list with -999

58 4 6 -9

Ordered list before deletions:

size = 4
List = 4
5

6
8

Enter a value to delete or -999 to quit> 6

6 deloted. New list:

Enter a value to delete or -999 to quit> &

4 deleted. New list:
size = 2
list = 5
5

Enter a value to delete or -999 to quit> -999
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Figure 14.33 Cases for
insert_in_order

Simple Case 1

Recursive Function

old_listp new_key new_listp
Simple Case 2
old_listp new_key new_listp

==

Recursive Step
old_listp new_key
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Figure 14.34
Function insert
and Recursive
Function
insert_in_order

© Inseres a new node containing new_key in
+ the function value a poincer to the First node of the new list

BHEHBSERENRNRNRS

order in old_list, returning s

| List_node t +
| insore_in_ordar(Lise_node_s “old Listp, /1 inpuc/outpus 1/

e key)  /+ input
Lise_node_t *new_listp;
1€ (o1d_tistp == W) {

{1 pode_t thoallos(sisect (List_mede )

e tion
Liotboorasts - WL
) olso Lf (0ld_Listp->key >= now_key)
oo Liatp = (Lt sode t et ioe(sirent (1imt_node 113
nex 1istp->key - new )
e S
) otse ¢
new_ia I
T or ) o PPt oy eSSV =EoT T o

y

raturn (new_Liste);

* Insercs a node in an ordered list.
“

iomart{ordared Lish & 1istp: /1 Lnput/outpt - oxdered List

key) | /% input 4/

tp->size)
>heacp =

isext_in_order(Listp->heads, kay);
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Figure 14.35

Iterative
Function delete

AUERELNEBEEIET

EEEs

@

o
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Figure 14.36 Function delete Using
Recursive Helper Function

ing the target key
and deleted, 0 othes

* Deletes first node
if target

1
2.

3. + Return:
4

5. int
6.

7.
8.

.| delete(ordered list_t *listp, /* input/output - ordered list */
5 target) /* input - key of node to delete */
¢

9 int is_deleted;
10.

. listp->headp = delete ordered_node(listp->headp, target,
12 &is_deleted

3. if (is_deleted)

4. T-(1istp->s

16. return (is_deleted);

Figure 14.37
Recursive
Helper
Function
delete_ordere
d_node

Figure 14.38 Binary Trees Figure 14.39 Binary Tree Search for 42
(wox ) (35)
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Figure 14.40 Building a Binary Search Tree
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Figure 14.41 Creating a Binary Search Tree

/e
* Create and display a binary search tree of integer keys.

#include <stdio.h>
#include <stdlib.h>

eENanAwN

#define TYPED_ALLOC(type) (type *)malloc(sizeof (type))
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Fi g ure 14.41 e p———

vy
12 strict tras_node_s *lefip, “rishtr

Creating a e

B | na ry S earc h g; m"j’r:e:L,.e,zdunm,nm; xootp) -
T ree ( co nt’d) ;; ‘ vt e /7 ey s e

7+ snput — ¥eys for tree
7o

5. atus of input. oparation
2

25 oop - NOLL; /% Initially, tree is empty +/

2.

7. /+ 38 Long as valid data remains, scan and insert keys,
2 displaying treo aftor sach insortion. A/

2 For (status - scanf(*4d", Gdata key);

0. scacus == 17

. Status = seant("3d%, wdata key)) {

2 bs_troep = tree_insert(bs_trasp, data_key):

E PrincE("Tras after insercion of ds\n¥, data_key):
5 Sree_inordor(bs_treep)

s )

36

7. i (atatus == 0) (

S prines(tlnvalid data >holnt, getehar());

30, 3 etse ¢

. rines("Pinal binary seareh treeiint);

o Uree_inorder(bs_treep)

a y

ey

an cecun (01

s

s
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Figure 14.41 Creating a Binary Search Tree

(cont'd)

a7
48. « Insert a new key in a binary search tree. If key is a duplicate,
49. + there is no insertion.

50. + Pre: rootp points to the root node of a binary search tree

51. + Post: Tree returned includes new key and retains binary

s2. search tree proporties.

53

/
54, tree_node_t

55. troo_insort(tree_node_t *rootp, /+ input/output - root node of
/

e binary search tree  *,
57. inc new_key) /* input - key to insert ¢/

58| (

s0. if (rootp == NULL) { /+ simple Case 1 - Empty treo  */
60. rootp = TYPED_ALLOC(tree_node £);

61, rootp->key = new_ke;

62. rootp->leftp = NULL;

63. oL

64. ¥ rootp->key) { /% simple Case 2 */
65. /+ duplicate key - no insertion .
66. } else if (new_key < rootp->key) { 7+ tnsert /
67. rootp->leftp = tree_insert /% left subtres */
68 Sleftp, new key):

69 ) else ¢ /+ Insert in right subtree */

70. rootp->rightp = tree_insert(rootp->rightp,

7. ew_key);

72 )

7.

74 return (rootp);

7. 3
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