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- 2HH: nJHC elementE o2 A= =4 Ys 2L

insert(list, pos, item) ::= pos ?/ X0l @ A~E F=It8tCH.
insert_last(list, item) ::= CH 20 KA E FII8tC.
insert_first(list, item) ::= M HSUH RLAE =D
delete(list, pos) ::= pos ®I X2 R A E HIHStC}.
clear(list) ::= 2|AEQ B= RAE X1|31°F Ct.
get_entry(list, pos) ::= pos ¥ X2 2
get_length(list) ::= 2| AEQ 20| ?@EP
is_empty(list) ::= 2IAED} BIR=XRIE & AHSHCE.
is_full(list) ::= 2IAEJ} 2 F=XIZ 2 ABHC.
print_list(list) ::= 2| AEQ| 2= RAE HAIstL.

nmu
(uN
@
_O'E
m)

™ ™M

»

Cz gl 202 Ag=x © d=ETAH 2019



3| AE ADT

o w

Cz gl 202 Ag=x

HIEE 0|88t 713

allb

C

HZ2AES 0|88 18

=

b

© MsSTHA 2019

II.ILL'




0 BHE= 0[E0otH 2l AEES
o] Bl GO 2 0]|HS

(sequential representation)O|

C| ﬁ
0l

(el [1] [2] [3] [4]

Cz gl 202 Ag=x © d=ETAH 2019

[5]



rraylistType- 2 29

#define MAX_LIST_SIZE 100 // 2| AEQ| = THA D]
typedef int element; // & =2 &9

typedef struct {

element array[MAX_LIST_SIZE]; // i €& &2l

int size; // &M 2IAENH HEE %%%QI ==
} ArrayListType;

Cz gl 202 Ag=x © d=ETAH 2019
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/] LF Xl &=

void error(char *message)

{
fprintf(stderr, "%s\n", message);
exit(1);

3

/[l 2l AE D3t g

void init(ArrayListType *L)

{

3

/1 el AEDJHHI0 JLEH 1= BHE
/[l AEX E2H 0= Btat

int is_empty(ArrayListType *L)

{

3

[/ 2l AEJINS X JULH 1
/] AEX E2H 1S Btat
int is_full(ArrayListType *L)

L->size = 0;

return L->size == 0;

Bt

—

o
i

{
return L->size == MAX_LIST_SIZE;
}
-~
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element get_entry(ArrayListType *L, int pos)
{
if (pos <0 || pos >= L->size)
error("®I Xl 2F");
return L->array[pos];

3
/l 2|AE &4
void print_list(ArrayListType *L)
{

int i;

for (i = 0; i<L->size; i++)

printf("%d->", L->array[i]);

printf("\n");

3
=1 -~
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void insert_last(ArrayListType *L, element item)

{
if( L->size >= MAX_LIST_SIZE ) {
error('2l AE QHEZRY);
}
L->array[L->size++] = item;
}
™ ™
= e
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void insert(ArrayListType *L, int pos, element item)
{
if (lis_full(L) && (pos >= 0) && (pos <= L->size)) {
for (int i = (L->size - 1); i >= pos; i--)
L->array[i + 1] = L->array[i];
L->array[pos] = item;

L->size++;
}
}
A B | C D
[e] [1] [2] [31 [4] I[5]
A
N
I
" ™
A IT — =TI ,,—“ }
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element delete(ArrayListType *L, int pos)

{
element item;
if (pos <0 || pos >= L->size)
error("®I Xl 2F");
item = L->array[pos];
for (int i = pos; i<(L->size - 1); i++)
L->array[i] = L->array[i + 1];
L->size--;
return item;
3
¥ O N
AfB|CI| D
[e] [1] [2] [3] [4] I[5]
\ ”
" ™
o = Cap -~
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int main(void)

{
// ArrayListTypeE &2 2 M A0t
/1 Jteldl= ERIHE &2 01)
ArrayListType list;
init(&list);
insert(&list, 0, 10);  print_Llist(&list);
insert(&list, 0, 20);  print_list(&list);
insert(&list, 0, 30);  print_list(&list);
insert_last(&list, 40); print_list(&list);
delete(&list, 0);
return 0;

3

ArrayListTypeS
H = E X—| CI— oI- [:l_

print_Llist(&list);

// O 2 X0l 10 =t

/7 OH M 2 XIGl 20 =t

/7 OH I 2 XI0ll 30 =t

/12 20l 40 =t

/1 0O &= A K|
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30->20->10->
30->20->10->40->
20->10->40->
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typedef int element;

typedef struct ListNode { /1 =& Bt E 2 ME Eolstlt.
element data;
struct ListNode *link;

} ListNode;

data | Linke >
”
™ ™
Lo -~
Cz gl EH& Az © MsS=THAI 2019 N
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ListNode *head = NULL;
head = (ListNode *)malloc(sizeof(ListNode));

head->data = 10;
head->link = NULL;

head #e——>| 10 |NULL
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Plowm v

ListNode *p;

p = (ListNode *)malloc(sizeof(ListNode));

p->data = 20;

p->link = NULL;

head «#———» 10 |NULL pe—> 20 |NULL

™ ™
me -

C2 & 202 RBPE © MSETAL 2019 -
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head->link = p;

head e—> 10 NI.ILL' pe——> 20 NULL'

/
head #——»| 10 ’—'—> 20 HJLL'
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ListNode* insert_first(ListNode *head, int value)

{

ListNode *p =

(ListNode *)malloc(sizeof(ListNode));/ /(1)

p->data = value;
/1 (2)
p->link = head;
head = p; //(4)
return head;

Cz gl 202 Ag=x

7]
head e——»| 10 . > 20 |NULL
pe—> 5 - o
/1(3) (1), (2
A
head e—» 10 o > 20 NULL/‘
/4(3)
pe—— 5 /
]
head » 10 . » 20 |NULL
(4) || /
|
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/1 =5 pre F0l M22 =& &

ListNode* insert(ListNode *head, ListNode *pre, element value)

{
ListNode *p = (ListNode *)malloc(sizeof(ListNode));
//(1) U
p->data = value; /1(2) "N ’
p->link = pre->link; /11(3) > 20 > 30 | e >
pre->link = p; //(4)
return head; /1(5)
} pe———> 35 . >
pre \; _____
head e——>| 10 » 20 L > 30 i -
pe——>» 35 /
pre O\_ _____
head e——>| 10 > 20 -\ 30 . >
pe———> 35 /
Cz &l 202 Az +x ©OMsE




ListNode* delete_first(ListNode *head)

{

ListNode *removed;
if (head == NULL) return NULL;
removed = head; // (1)

head = removed->link; /1 (2)
free(removed);
return head;
head e—>»| 10 & » 20 C » 30 |NULL
//;--_ i -H“"‘
head / 10 | > 20 | e > 30 |NULL
T
~ — ~—a
/ /7
head 10 . — 20 o »| 30 |NULL
\ 1
T
C2 gl ZE0i2 NaRx © MSETHAL 2019 E 3=
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/] pre7t 7He 7= =B U = EE AHA sk

ListNode* delete(ListNode *head, ListNode *pre)

{
ListNode *removed;
removed = pre->link;
pre->link = removed->link;
free(removed);
return head;

}

head e—>»

head oe——»

head e—>»

Cz gl 202 Ag=x

/1 (2)
/1 (3)
/1 (4)
pre.\
10 o > 20 > 30 o > 40 >
e
10 . » 20 30 . > 40 =
10 . » 20 (3@ . > 40 =




HFO OjAF 3C
OL L L
void print_Llist(ListNode *head)
{
for (ListNode *p = head; p != NULL; p = p->link)
printf("%d->", p->data);
printf("NULL \n");
3
-~
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[/l HAE 22 &
int main(void)
{
ListNode *head = NULL;
for (inti=0;1i<D5;i++){
head = insert_first(head, i);
print_Llist(head);
3
for (inti=0;i<b5;i++) {
head = delete_first(head);
print_Llist(head);
3
return 0;
3
~ :
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1->0->NULL

2->1->0->NULL
3->2->1->0->NULL
4->3->2->1->0->NULL
3->2->1->0->NULL
2->1->0->NULL
1->0->NULL

0->NULL

NULL

™ ™
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APPLE->NULL

KIWI->APPLE->NULL
BANANA->KIWI->APPLE->NULL
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olution

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

typedef struct {
char name[100];
} element;

typedef struct ListNode { e B
element data;
struct ListNode *link;

} ListNode;

/] 5 Xl &=
void error(char *message)

{

fprintf(stderr, "%s\n", message);
exit(1);
3
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olution

ListNode* insert_first(ListNode *head, element value)
{
ListNode *p = (ListNode *)malloc(sizeof(ListNode)); /1(1)
p->data = value; /1 (2)
p->link = head; /1ol ZERIHS gis =A //(3)
head =p; // oll& £0IH BHA /1(4)
return head;
3
void print_Llist(ListNode *head)
{
for (ListNode *p = head; p != NULL; p = p->link)
printf("%s->", p->data.name);
printf("NULL \n");
3
~ -
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{

[/ HAE ZE2 18
int main(void)

ListNode *head = NULL;
element data;

strcpy(data.name, "APPLE");
head = insert_first(head, data);
print_Llist(head);

strcpy(data.name, "KIWI");
head = insert_first(head, data);
print_list(head);

strcpy(data.name, "BANANA");
head = insert_first(head, data);
print_Llist(head);

return 0;

Cz gl 202 Ag=x © MsSTHA 2019
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10->NULL

20->10->NULL
30->20->10->NULL
CIAENH M 302 HUSLILCE
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ListNode* search_list(ListNode *head, element x)

{
ListNode *p = head;
while (p != NULL) {
if (p->data == x) return p;
p = p->link;
3
return NULL; // E A8 AT}
3

[/ HAE 22 )&
int main(void)

{
ListNode *head = NULL;

head = insert_first(head, 10);
print_list(head);
head = insert_first(head, 20);
print_list(head);
head = insert_first(head, 30);
print_Llist(head);
if (search_list(head, 30) != NULL)
printf("2l| AE WM 302 EUASLICE \n");
else
printf("2l AE WM 302 X Z}HSLICE \n");
return 0;

3
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30->20->10->NULL
50->40->NULL
30->20->10->50->40->NULL

headl e——>»

10

20

30

head2 e———>»

40

d 4
b

50
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olution

ListNode* concat_list(ListNode *head1, ListNode *head?2)
{
if (head1 == NULL) return head2;
else if (head2 == NULL) return head?2;
else {
ListNode *p;
p = head1;
while (p->link != NULL)
p = p->link;
p->link = head2;
return head1;
3
3

™ ™M

»

Cz gl 202 Ag=x © MsSTHA 2019



E OJAQ% OFCL A}
2 9L L L LL

30->20->10->NULL
10->20->30->NULL
v ¥
head =——>| 10 20 > 30 40
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olution

ListNode* reverse(ListNode *head)

{

/] =3 ZOIHZ p, q, r2 AIE
ListNode *p, *q, *r;

p = head; /] p

q = NULL; /1 q

while (p != NULL) {
r=4q,

q=p;
p = p->link;
q->link = r;

}

return qg;

Cz gl 202 Ag=x © MsSTHA 2019

™ ™M

»



&'Memgm 09, EfotA|

Z
=
0z

As BAE=Z Milot)| ?lgt Az E
St

(o
u1)
[;:J/\-H

—/ | 0O, =2 9O.

otLel CI&tAl 2 6HLIS| HERIAEZ BE

?

12| ] A 2| 8| o)/ A 1|o0

™ ™

-~

Cz gl 202 Ag=x © MsSTHA 2019 N

&y 6



&W‘IEIAEQI 0Q CIBA|
L 2 00: o 1

typedef struct ListNode {

int coef;

int expon;

struct ListNode *link;
} ListNode;

//

Ad A

B« A
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typedef struct ListNode { // =& EI&]
int coef;
int expon;
struct ListNode *link;

} ListNode;

/] HE 2lAE ofd

typedef struct ListType { // 2IAE 6llH Et
int size;
ListNode *head;
ListNode *tail;

} ListType;

/1 2F g2

void error(char *message)

{
fprintf(stderr, "%s\n", message);
exit(1);
3
_ -~
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// clAE ol M4 &=
ListType* create()

{
ListType *plist = (ListType *)malloc(sizeof(ListType));
plist->size = 0;
plist->head = plist->tail = NULL;
return plist;
3
// pliste H& 2IAEQ GHE Jt2ldl= E2IH, coefE H =,
/] expone= K|

void insert_last(ListType* plist, int coef, int expon)
{
ListNode* temp =
(ListNode *)malloc(sizeof(ListNode));
if (temp == NULL) error("HI 22| &< Ul H");
temp->coef = coef;
temp->expon = expon;
temp->link = NULL;
if (plist->tail == NULL) {
plist->head = plist->tail = temp;

}

else {
plist->tail->link = temp;
plist->tail = temp;

3

plist->size++;

3
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// list3 = list1 + list2
void poly_add(ListType* plist1, ListType* plist2, ListType* plist3)
{

ListNode* a = plist1->head;

ListNode* b = plist2->head;

int sum;

while (a && b) {
if (a->expon == b->expon) { // a2 **% > p2l *t*
sum = a->coef + b->coef;

if (sum !=0) insert_last(plist3, sum, a->expon);

a = a->link; b = b->link;

}

else if (a->expon > b->expon) { // a? ** == p2 *t=
insert_last(plist3, a->coef, a->expon);

a = a->link;

}

else {
insert_last(plist3, b->coef, b->expon);
b = b->link;

}

3

/] a2 A4 < pol Aa
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// a“t pFel Crtr1t SR DLt g5 LiopolL Sjto gE
// 'gzr trvmea glAr
for (; a != NULL; a = a->link)
insert_last(plist3, a->coef, a->expon);
for (; b != NULL; b = b->link)
insert_last(plist3, b->coef, b->expon);
3
/1
/1
void poly_print(ListType* plist)
{
ListNode* p = plist->head;
printf(“polynomial = ");
for (; p; p = p->link) {
printf("%d"%d + ", p->coef, p->expon);
3
printf("\n");
3
-~
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int main(void)

{

3

ListType *list1, *list2, *list3;

AL LE L
list1 = create();
list2 = create();
list3 = create();

/118 Y
insert_last(list1, 3, 12);
insert_last(list1, 2, 8);
insert_last(list1, 1, 0);
/1 4 28 Y
insert_last(list2, 8, 12);
insert_last(list2, -3, 10);
insert_last(list2, 10, 6);

poly_print(list1);
poly_print(list2);

// I:|-6<|>-A_|I 3 — ErU(')-A% 1 + ErU(')-A% 2
poly_add(list1, list2, list3);
poly_print(list3);

free(list1); free(list2); free(list3);
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polynomial = 3712 + 278 + 170 +
polynomial = 812 + -3*10 + 10”6 +
polynomial = 11°12 + -3*10 + 2"8 + 1076 + 170 +
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