COSE213: Data Structure

Lecture 5 - 918 2|AE (Linked List)
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#tdefine MAX 5 // capacity

typedef struct {
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typedef

typedef struct { int
int *items; int

int top; int

int capacity; int

} Stack; int
} Queue;

struct {
*items;
front;
rear;
size;
capacity;




o HEHO|EZI ST EIYS 7150k &

o HIO|H MUt MX|7I HESH L

data * data % data - =-» data data * # data ¥ < data ® data
1 EIH Ol AFQ! i 4% =0 A= | A= | F—idx=n— A B H[O[E AP —idx=0 idx=| idx=n-1 [Jidx=n
AZHEEE  O®n) A2t SEE :O(n)



HHE= Ar8¢ Ata+E 1192 =XIE

— e

(2) Ai=z+ 2| E2F(capacity)

Eti= 714 0F &

7!

O
=

H|O[E{ 7t =

HE=E

P ALl SZH0] BlCHHE o2 e] &

=
2

] —
o

i’

[<1;
=

S MASHH

il

Hh

N




AL 2|AE (Linked List)
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\) link data NULL
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data link data

link

| typedef struct Node { |

int data; |
struct Nodex next; | Node Node
| } Node; ’




AL 2|AE (Linked List)

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

typedef struct Node {
int data;
struct Nodex next;
} Node;

int main() {
Nodex head = NULL;
Nodex nodel (Nodex) malloc(sizeof(Node));
Nodex node2 (Nodex) malloc(sizeof(Node));

nodel->data 1:;
node2->data 2
node2—>next NULL;
head = nodel;
nodel->next = node2;

printf("%d -> %d\n", head->data, head->next->data);
printf("%sp\n", &(head->data));

HE 2|AE 0| E K& =70 A5 X| @0t E =
printf("sp\n", &(head->next->data));

int items[2];
items[0] = 1;
items[1] = 2; \
printf("%sd —-> %d\n", items[0], items[1]);
orintf("sp\n", &items[0]);
printf("sp\n", &items[1]);
return 0;
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A4 2|AE (Linked List)

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

typedef struct Node {
int data;
struct Node* next;
} Node;

int main() {
Node* head = NULL;
Node* nodel = (Node*) malloc(sizeof(Node));
Node* node2 = (Node*) malloc(sizeof(Node));
nodel->data = 1;
node2->data = 2;
node2->next = NULL;
head = nodel;
nodel->next = node2;
printf("%d -> %d\n", head->data, head->next->data);

Node* node3 = (Node*) malloc(sizeof(Node));
node3 -> data = 3;

node3 -> next = head;

head = node3;

printf("%d -> ", head->data);

printf("%d -> ", head->next->data);
printf("%d\n", head->next->next->data);
return 9;
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HHZE (Array)

#include <stdio.h>

int main() {
int items[3];
items[@0] = 1;
items[1] = 2;

printf("%d -> %»d\n", items[0@], items[1]);

for (int i

=2; 1> 0; i--) {
items[1i] =

items[i-1];
}

items[0] = 3;

printf("%d -> ", items[0]);
printf("%d -> ", items[1]);
printf("%d\n", items[2]);
return 0;
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#include <stdio.h>
#include <stdlib.h>

typedef struct Node {
int data;

struct Node* next;
} Node;

int main() {
Node* head = NULL;
Node* nodel = (Node*) malloc(sizeof(Node));
Node* node2 = (Node*) malloc(sizeof(Node));
nodel->data = 1;
node2->data = 2;
head = nodel;
nodel->next = node2;
printf("%d -> %d\n", head->data, head->next->data);

Node* node3 = (Node*) malloc(sizeof(Node));
node3 -> data = 3;

node3 -> next = head->next;

head->next = node3;

printf("%d -> ", head->data);

printf("%d -> ", head->next->data);
printf("%d\n", head->next->next->data);
return 0;
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AZE 2|AE (Linked List)

int main() {
Nodex head = NULL;

Nodex nodel = (Nodex) malloc(sizeof(Node));
Nodex node2 = (Nodex) malloc(sizeof(Node)); #include <stdio.h>
Nodex node3 = (Nodex) malloc(sizeof(Node));
int main() {

nodel->data = 1; int items|[3];
node2—>data = 2; items[Q] = 1;
node3->data = 3; 1tems;1; = 2

items (2] = 3;
nead = nodel;
nead->next = node2; printf("sd —> ", items[0]);
nead->next—->next = node3; printf("%sd —> ", items[1]);

""%d

, items[2]);
orintf("sd -> ", head->data):

orintf("%sd —> ", head->next->data);
orintf("sd\n", head->next->next->data);

for (int i =
items [i]
I

printf("sd —> ", items[0]);

printf ("% , items[1]1);

0: 1< 2; i++) {
= items[i+1];

Nodex temp = head;
head = head->next;

free(temp); return 0;
temp = NULL; s

printf("sd —> ", head->data);

printf("sd\n", head->next->data);

return 0,
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#include <stdio.h>
#include <stdlib.h>

typedef struct Node {
int data;
struct Node* next;

} Node;

int main() {

Node*
Node*
Node*
Node*

nodel-
node2-
node3-

head =

head =

nodel
node2
node3

>data
>data
>data

node

head->next
head->next->next = node3;

NULL;

= (Node*) malloc(sizeof(Node));
= (Node*) malloc(sizeof(Node));
= (Node*) malloc(sizeof(Node));

= 1;
= 2;
= 3;

1;
= node2;

printf("%d -> ", head->data);
printf("%d -> ", head->next->data);
printf("%d

, head->next->next->data);

Node* temp = head->next;
head->next = head->next->next;
free(temp);

temp = NULL;

printf("%d -> ", head->data);
printf("%d
return 0;

", head->next->data);
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typedef struct Node {
vold *data;
struct Node* next;
} Node;

Node* head —>
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NULL
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#include <stdio.h>
#include <stdlib.h>

typedef struct Node {

void *data;

struct Nodex next; data 1
¥ Node;

int main() {
Nodex head = NULL; hext

int datal = 1; m

Nodex nodel = (Nodex)malloc(sizeof(Node)):
nodel -> data = &datal;
nodel —> next = NULL:

head = nodel:

char data2[] = "hello";

Nodex node2 = (Nodex)malloc(sizeof(Node)): cc 99
nodel —> next = node2; data hello
node2 —> data =

node2 —-> next = next

printf("sd\n", *x(int x)(head->data));

printf("%s\n", (char x)(head->next->data)); m

return 0,
NULL
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#inc lude <stdio.h> head

#include <stdlib.h>

typedef struct Node {
volid *xdata;
struct Nodex next:

} Node;
int main() {
Nodex head = NULL; data
int datal = 1;
hext

Nodex nodel = (Nodex)malloc(sizeof(Node)):
nodel —> data = &datal:
nodel —> next =

NULL;
head = nodel;

char data2[] = "hello";

Nodex node2 = (Nodex)malloc(sizeof(Node)):
nodel —> next = node2;

node2 —> data =

node2 —> next =

printf("%sd\n", *(int *)(head->data));
printf("%s\n", (char x)(head->next->data)); “hEllO”
4 ™
4
\. J

printf("sf\n", x(double *)(head->next->data));

return 0;

b NULL
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int main() {
Nodex head = NULL;

int datal = 1;

Nodex nodel = (Nodex)malloc(sizeof(Node)):
nodel —> data = &datal;

nodel —> next = NULL;

head = nodel;

char data2[] = "hello";

Nodex node2 = (Nodex)malloc(sizeof(Node)):
nodel —> next = node2;

node2 —> data = data2:

node2 —> next = NULL:

printf("sd\n", x(int *)(head->data));
printf("%ss\n", (char x)(head->next->data));

4 Y

N

. y.

printf("sf\n", x(double *)(head->next->data));

4 N

Ny

. y.

printf("%ss\n", (char x)(head->next->data));

return 0;
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typedef struct Stack {
Nodex top;
} Stack;

typedef struct Node {
int data;
struct Nodex next;
} Node:

top e——

data3

data2

datal
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Stack




e create :H|HQU = AEHS MM = Hig}

4 )

procedure create():
stack « allocateStack()
stack.top <~ NULL

return stack
end procedure
P Y,

top «——> NULL

Stack



e isEmpty : AEHO| H||QU=X] =tQlet

4 procedure 1sEmpty(stack) A

if stack.top = NULL then
return true

else

return false
end if
u end procedure Y

top «——> NULL

Stack
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push : AEHO| OH 2{0f| F=0{Z] M =2 G|O|E & F7}
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procedure push(stack, data)
node « allocateNode()
node.data <« data
node.next « stack.top
stack.top < node
return stack

end procedure

~

top e——

data3

datal

;
data? \I'
!

NULL
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top e—i>

data4

data3

data?
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e pop :AEIS| T1Y 2|0 = HIOIEE Aoty Bhet

(procedure pop(stack) A top
if 1IsEmpty(stack) then
print (“Cannot pop. Stack 1s empty.”) tOp e——>| data4 \I' l
return error() > failed
else data3 I, data3 I:
node « stack.top
data < node.data data? \I' data2 l
stack.top « stack.top.next
free(node) datal l data I,
return data
end procedure NULL NOLL
\_ W,

Stack Stack



e peek :AEHO| T 2| H|O|EE N|AH5IX| %11 Bet

- D
procedure peek(stack)
if iIsEmpty(stack) then tOp e——| data4 l
print (“Cannot peek. Stack 1s empty”)
return error() > failed data3 l
else
return stack.top.data data2 l
end if
end procedure datal l
- ~ NUL

Stack
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o destroy : AEHO| x[X[st1l Q= HE2E[S sHAet

4 )

procedure destroy(stack)
while stack.top # NULL do tOp &—>| data4
node « stack.top
stack.top <« stack.top.next data3
free(node)

end while data2
free(stack)
return true data
L end procedure Y

-

L top «——> NULL

,§<—o<—o<—o<—o

Stack Stack
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o T(Queue)= Lt €2 BEE 7HK|= Atz Y

typedef struct Queue {
Nodex front:
Nodex rear;

} Queue;

front

Queue

typedef struct Node {
int data;
struct Nodex next;
} Node;

rear

|

datal | e—=+—

/

data?2 | «—>| data3 | *—> NULL




e create :H|H{R= AE MM = digt

g procedure create(): A front rear
queue < allocateQueue() Queue
queue.tfront <~ NULL l [
queue.rear < NULL
return queue NULL NULL

\_end procedure W,




e isEmpty: T/t HHQU=X| &elat

( procedure isEmpty(queue) \ front rear
if queue.front = NULL then Queue
return true l [
else
return false
end if NULL NULL

u end procedure )




e enqueue: FOI|A| =UZI O] Z Th F[0

Kprocedure enqueue(queue, data)\
node < allocateNode()
node.data < data
node.next < NULL
if IsEmpty(queue) then

queue.rear < node
queue.front < node
else
queue.rear.next < node
queue.rear < node
end if
return queue

end procedure
\_ %

7t
front rear
X Queue /
datal | e——>| data2 | &=——>| data3 | =+—> NULL
front rear
X Queue /
datal | e—>|data2 | &«—>| data3 | *— | datad4 | =——> NULL




o dequeue: R 7}E 20 U= HIOIHE 4

Mot gk

G)rocedure dequeue(queue)
if IsEmpty(queue) then

return error()
end if
node < queue.front
data < node.data
queue.front « queue.front.next
if queue.front = NULL then
queue.rear < NULL
free(node)
end if
return data
\end procedure

print(““Cannot dequeue. Queue 18 empty.”)

~

> failed

> succeed

J

front rear
X Queue /
datal | &—| data2 | &—=—| data3 | *+— NULL
front rear
X Queue /
datal data?2 | «=—>| data3 | *+—> NULL
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o peek: T2 7t 20| U= CIOIEIS AA[stl Bt

front rear
Grocedure peek(queue) D Queue
if IsEmpty(queue) then X
print(“Cannot peek. Queue 1s empty.”) datal | e=—s| data? | e=—s| data3 | e——> NULL
return error() > failed
end if
return queue.front.data. > succeed

Qnd procedure )
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e destroy: 7t AHX[St12 Q= HEE2|Z SH{A|et

procedure destroy(queue)
while queue.front # NULL do
node < queue.front
queue.front «<— queue.front.next
free(node)
end while
free(queue)
return true > succeed
Kend procedure

~

front rear
X Queue /
datal | &—| data2 | &—=—| data3 | *+— NULL
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o 2A|: ti (Array) 2 IR TZE A Al Of2fot 22 2RIHO| US

o SZ%: HA 2|AE (Linked List)

o 7 2|AEE HlO[ES HESHD U =5 (Node)S2| TR0 M2 HZEE(0f U3

Gode* head data data data
CIEERED next next next NULL




