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o HIZEO| =M XI=H (Abstract Data Type):

e create(type,size) : FOZl Ef(type)dt Z0[(size)E 7Kl HIES M

e read(arr,index) :HIS (arr)0lA FOEI 2IEA(index)0| sligol= At1=E diet

* update(arr,index,value) :HiS(arr)0l|A =Xl QIEIA (index) |IX[0] AHZ2 C|O|E (value)E N &
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S &2 7 (Queue)

create() : H[ORU=E FE dH = Htet
enqueue(q, e) :7F qOllA =0{Zl GIO[E] e= 2 Th F O =7}
dequeue(q) : 7 q/I HIHUX| 2™ T QF H|O|E & ArK|ot Hhet

peek(q) :7F q7/r HIO{AX| 22T W 2 G|O|E = XM|7HolX| 511 Hret

isEmpty(q) : 7 q7t HIHRU2HM trueE OIL|™ falseE et
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isFull(q) : 7 q’ 7t5 A J2H™H truesE OfL|™M falses B

MRIMZE(FIFO: Fist In, First Out) ®2l2 2= X2
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e ADT of array in Java: https://docs.oracle.com/javase/8/docs/api/java/util/Queue.html

ADT of array in Ocaml: https://ocaml.org/manual/5.2/api/Queue.html



https://ocaml.org/manual/5.2/api/Queue.html
https://docs.oracle.com/javase/8/docs/api/java/util/Queue.html
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e isEmpty: 7l HIHUS™M trueE OIL|™M falseE BiEt

EE— isEmpty | — > true

datal —_—> isEmpty —_—3>  false
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isFull 77t 7t X 1M tryeE OIL|™ falseE BiSh
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e enqueue: FO|AM =0Tl C|O|E{E T F{O]] =7}
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e enqueue: FOI|A =O{ZI H|O|E| & T &[0 =7}
- 7=l HIo|E{Zt 7ol 71& FH(rear)O| {X[stH =
7

- FU1EH 27t0| Qi2 uf C|o|EE FI7Ie AL overflow M

datal | | data2 | | data3 \ 22F (capacity) = 3
—

3
enqueue —> | datal | | data? | | data3

/ -I__:IL
data

2 & O|0|H

>



dequeue : 77t H|O{RU

‘ EI

dequeue

T 2 C|O[E S ArA[sr Bt

h

- dequeue?Z AHME[7] T (front)H A FHM H|O|E7F dequeueZt &M=l = 7HE K| 2 X|oHA| &

datal

data?

data3

—> | enqueue |—

datal

HESHE| | O| Ef

data2
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dequeue : 77} H|OIQUKX| 222™ T QF O|O[EF AfA[ot B2k
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HE T (Array Queue)

70| X4 xR H:

create : H{O{Q= HIE AE dd = Z2IHE et

enqueue : 72| M F O F0{Z MZ2 F= H|O|EE F7}

1 20i| U= C[O|ES Axlotl Hhet

dequeue : 72| ™

peek : 7O oH Qtoll Qi CIO|EIS X|H5Hk| T BHek

—

isEmpty : 77t HHHUSH trueE OIL|H falseE BHE

isFull : 371 7t X LM trueE OIL|H falseS BIEL

size :f7t 7FX|11 = C[O[E{ 2| 7~Z Hiet

destroy : #7I AHX|5t11 = HE22|E sHA|e

i o T2 EEL).
Queue* create();
void enqueue(Queue* s, int item);
int dequeue(Queue* s);
int peek(Queue* s);
bool isEmpty(Queue* s);
bool isFull(Queue* s);

int size(Queue* s);

void destroy(Queue* s);



Example

#include <stdio.h>
#include "Queue.h”

int main() {
Queue *q = create();

enqueue(q, 3);
enqueue(q, 7);
enqueue(q, 5);

printf("Dequeued element: %d\n", dequeue(q));

printf("Front element: %d\n", peek(q));
destroy(q);
return 9;




(linear queue): 1A+ HIE S 0|80 75 12iot=s EF
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g = create: T eaueve(@):  [3] €T 7][B)
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enqueue(q, 3):
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enqueue(qg,5): *
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a = create(): | i & dequeve(a): (3] <= [7][5]
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enqueue(q,7): ..... enqueue(q,7): *

[0] [1] [2] &g Aol AZE SEE : O(n)
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HE T (Array Queue)

o HHZE F(Array Queue)2 LIt €2 B82S 7HK= A2+ 2

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




HE T (Array Queue)

create: H{H{QU= A E MM = dHigh

~

procedure create()
queue <« allocateQueue()

queue.items <« allocateArray()
queue.front « O

queue.rear < 0

queue.size <« 0

queue.capacity < maxCapacity()
return queue

_ end procedure

e

ALCHAC

Queue create() {




HE T (Array Queue)

e isEmpty:R7tH|HRUSH trueE OIL|™M falseE et

4 procedure isEmpty(queue)\

if queue.size = 0 then
return true

else

return false
end if

bool isEmpty(Queue* q) {

\_ end procedure .

e isFull:F7I 7t A UM trueE OIL|™M falseS ISl

~

procedure 1sFull(queue) (
if queue.size = queue.capacity then
return true
else

return false
end if
end procedure

bool isFull(Queue* q) {

\_ /




HE T (Array Queue)

e enqueue : 72| M Fof| =O{ZE M=

= = H[O|EE =7t

-~

procedure enqueue(queue, data)

if 1sFull(queue) then
print(“‘Cannot enqueue. Queue 1S
return error()

end if

1dX < queue.rear

queue.items[idx] « data

queue.size < queue.size + 1
return queue
end procedure

\_

full.”)
> failed

~

queue.rear < (queue.rear + 1) mod queue.capacity

J

void enqueue(Queue *g, int value) {
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T+ (Array Queue)

o dequeue : 2| 71 20l = GIO|EE AA[stn Biet

procedure dequeue(queue)
if IsEmpty(queue) then

return error()
end if
item < queue.items[queue.front]
queue.size <« queue.size - 1

return item
end procedure

\_

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

queue.front <« (queue.front + 1) mod queue.capacity

~

> failed

> succeed

/

int dequeue(Queue *q) {




HE T (Array Queue)

e peek : 72| M 20| U= GIO|E =2 M[HSHA| 2510 it

int peek(Queue *q) {

a R

procedure peek(queue)
if IsEmpty(queue) then
print(“Cannot peek. Queue 1s empty.”)
return error() > failed
return queue.items|[queue.front] > succeed
end procedure

\_ J E




destroy : 77t XtX|ot1l Q= M2 E[Z SHAIe

HE T (Array Queue)

-~

free(queue.items)
free(queue)
end procedure

procedure destroy(queue)

J

size: A7} 7tX| 11 Q= O|0|E{Q| /A E dis}

void destroy(Queue *q) {

return queue.size
end procedure

\_

() procedure size(queue) )

J

" int size(Queue *q) {




Ell (Deque: double-ended queue)

e Hl (Deque): ME(front)dt Ch(rear)0f| 25 &4 4|71 7is¢et #
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e Gl (Deque): MEtt(front)2t ECh(rear)0f| 25 & d AH|7} 7ts¢et 7

Ell (Deque: double-ended queue)

addFront | 4(Deque) addRear
deleteFront <« data data data data data == deleteRear
getFront getRear
MEF (front) 2= (rear)
T (Queque)
dequeue < data data data data data
peek [
MEF (front) = (rear)
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"A man, a plan, a canal, Panama!”
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5 (Deque)

o Hl(Deque: double-ended queue)2 T Eth(front)d 2 (rear)HlM 25 &f Y, 4A|, 20| 7ts¢t #

. elo| XA X2, . maeE)
o create:H|QU= HIS MY = Hiet Deque* create();
e addFront:Ele| ol etoj| GIO|EIE =7} void addFront(Deque* dg, int value);
e deleteFront : el T 20| /= HIO|EHE AfA|stD Bhat int deleteFront(Deque* dq);
o getFront : =l M 20| Q= O[O|E{S H|7{stX| G211 Hist int getFront(Dequex dq)
e addRear :2lo| oH Zof| H|O|E{E =7} void addRear(Deque* dq, int value);
e deleteRear : 72| M F0f = CIOIEE AbA|st Hhat int deleteRear(Deque* dq)
o getRear :HI°| M F0f U= H|O[E{S H[A5FA] o511 Higt int getRear(Dequex dq)
e isEmpty :=lO| H[M{RJU2SHM trueE OIL|H falseE Higt bool isEmpty(Deque* dq);
e isFull:HlO| 7t X} U™ trueE OIL|M falseE HISE bool isFull(Deque* dq);

e size:dlof S0{Q= O|0|E{Q| 7HAE dtzEl int size(Deque* dq);




Example: 2= (palindrome) ZA}

#include “Deque.h”

bool isPalindrome(char* str) {
int len = strlen(str);
Deque *dg = create();
for (int 1 = 0; i < len; i++) {
addRear(dq, str[i]);
}

while (size(dq) > 1) {
char frontChar = deleteFront(dq);
char rearChar = deleteRear(dq);
if (frontChar != rearChar) {
return false;

¥
}

return true;

¥
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e TF(Queue): MYUMZE(FIFO: First In, First Out) &2 [} =

o AX=EFEELCEL 7558 MEe (Rel = Ai=d):
o create() :H|O/U= FE W = Hist
e enqueue(q, e):7t qOllA =TI C|O|E] eZ T2 T FOf| =7}
e dequeue(q) : 7 q/t H|O{UX]| 222 BH Qf L[O[EZ ArK|stn Bet

o peek(q) :7 q7I HIOIUX| Z2H T & H|O[E{Z H[A5FA| 2211 Bist



