COSE213: Data Structure

Lecture 6 - 2[AE (List)

Minseok Jeon
2024 Fall
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create : H{HU= E[AEE Mo = Higt

append : E|AEQ| E0| ME2 H|O|HE F7Iet

insert : 2| AEO0|| A =O{ZI {X|0] M= H|O|EE &f et
deleteEntry: E|AEO[A FOZI 2[x|0f| = H[O|EE AfA

getEntry: 2|AEO|M =0T 2[X[0f| = C[O[EZ et

update: 2| AEO|M FO{ZI 2X[0f| Rl= H|O|E & MZ2 G[O|E{= Hi&
size : 2| AE [st Q2| H|O|E{2| 75 et

destroy : E|AEJ} XtX|5t1 Q= M2 2| E SfA[e

List* create();
void append(Listx Llist,

void insert(Listx Llist,

void deleteEntry(Listx list,

int getEntry(Listx list,

void update(Listx Llist,

int size(Listx list);:

int value);:

int 1index,

int value);

int index):

int index):

1nt 1ndex,

void destroy(Listx list);

int value);:



o Z|AE(List)= Lt €2 EES 7

typedef struct List { typedef struct Node {
Nodex head; int data;
int size; struct Nodex next;
} List; } Node:

o create :H|H{RYE= E|AEE MM 5 HIE|

procedure create()
list « allocateList()

list.head < NULL
list.size < O

return list
end procedure
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e append : E|AEQ| 0| MZ2 Ci|0|E]
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Grocedure append(list, data) N l

node « allocateNode()
node.data <« data datal o——>| data2 | «—>| data3 | *—> NULL

node.next <« NULL
if list.head = NULL then .
list.head < node Sslze = 3

end if
else
currentNode « list.head

while currentNode # NULL do head
currentNode <« currentNode.next l 1 1 S 't

data4

end while

currentNode.next < node
list.size <« list.size + 1

datal | &e—>| data2 | «—>|data3 | *— | data4 | =——> NULL

return list
@d procedure J

size = 4




e insert:2AEOAM FTHE X0 {22 H|0|EE &releh
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procedure insert(list, index, data) head .

node < allocateNode() list

node.data <« data l

if index = 0 then
node.next « list.head datal | e—>| datal | &e—>|data3 | =1—> NULL
list.head «<—node

else .
currentNode « list.head slze = 3

|, data4

currentlndex < 0
while currentlndex < index-1 do

currentNode <« currentNode.next

currentindex <« currentIndex + 1 head
end while list
node.next <« currentNode.next l

currentNode.next < node
list.size <« list.size + 1

end if
return list

Kend procedure Y

datal | e—>| data4 | &«——>| data2 | *r—| data3 | =+—> NULL

size = 4




( procedure deleteEntry(list, index)
if index < O or index > list.size then

return error()

if index = 0 then
node « list.head
list.head « list.head.next
free(node)

else

currentNode « list.head

currentIlndex <« O
while currentIndex < index-1 do

currentNode <« currentNode.next
currentIndex <« currentlndex + 1
end while

node <« currentNode.next
currentNode.next < node.next
free(node)

end if

list.size <« list.size - 1

return list

\ end procedure
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o deleteEntry: 2| AEO[A F=O{ZI @X|0f| 2= C[O|E{E AA

head

1

1St

:

datal | e—>| data4d | e—>| data2 | *— | data3 | =——> NULL
size = 4
index = |
head list
datal | e——>| data2 | «—| data3 | *+—> NULL
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getEntry: 2| AEO0f| A =O0{Z] 2| X|0ff
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procedure getEntry(list, index)
if index < O or index > list.size then

return error()
currentNode « list.head

currentlndex < 0
while currentIndex < index do

currentNode <« currentNode.next
currentIndex « currentlndex + 1
end while
return currentNode.data
end procedure
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update: 2| AEO0f| A =0T 2{X]|0ff
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procedure update(list, index, data)
currentNode « list.head

currentIndex <« 0
while currentIndex < index do

currentNode <« currentNode.next
currentIndex < currentlndex + 1
end while

currentNode.data <« data
return list

end procedure
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2| AEQ| 113

C|O|EE MZ=2 H|O|H 2 &

head list
da;:I'aI o——>| data2 | «—>| data3 | =t> NULL
size = 3
|, data4
head 1ict
dat\:I'aI o———>| data4 | e+—>| data3 | =t—> NULL
size = 3



size : 2|AE [st Q9| H|O|E Q| 7H+

destroy : 2| AE7} XX|5t1

procedure size(list)
return list.size

end procedure
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procedure destroy(list)
node « list.head
while node # NULL do

nextNode < node.next

free(node)

node < nextNode
end while
free(list)

end procedure
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l list
datal | e——>| data2 | «=—| data3 | *+—> NULL
size = 3



Example

#include <stdio.h>
#include <stdbool.h>
#include "List.h"

int main() {
Listx list = create();

append(list, 10);

append(list, 20);

append(list, 30);

printf("Entry at index 0: %d\n", getEntry(list,
printf("Entry at index 1: %d\n", getEntry(list,
printf("Entry at index 2: %d\n", getEntry(list,
insert(list, 1, 15);

printf("list size: %d\n", size(list));
printf("Entry at index 2: %d\n", getEntry(list, 2));

N = O
N N N’
N N N’
w"E uE Nunm

update(list, 2, 25);
printf("Entry at index 2: %d\n", getEntry(list, 2));
printf("list size: %d\n", size(list));

deleteEntry(list, 1);
printf("Entry at index 2: %d\n", getEntry(list, 2));
printf("list size: %d\n", size(list));

destroy(list);

return 0;



o c|AE(list): HIO|HS0| =X HLE LIBEH /= U8 Atz 20| 12 Yolef 2[X|0l CIO]E &, 47} 7t

o Z|AEQ FAXIEH (ADT):

E — —
e create :HHRUE= Z|AEE MM = Higt

o append:Z|AEQ| E0| MZE H|O|HE F7Iet
o insert:2[AE0A =0T 2|X|0| MZEX HIO|HE &fet

o deleteEntry: 2| AE0[A F=O{Z] IX[0f] R_A= HIOIEE AFH|



