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First-in First-out (FIFO)

First come First serve

Queue = 1a2a1nu
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Queues
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Queues

au%’aga (Remove, Dequeue, Delete, Serve)

1 autayaniewmuntiesnly
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c=Remove( )
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Queues
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Queues

1 1% Array

2 T4 Linked list
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Queues: Array Implementation
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N19637149LLAIARYNIY Array

1 a5799 Array Yuaniinalddmsunudeyanisluvadnee
2 #5190 USTUUDN 2 ALNBLAUAIRUIUTLAZaY (Front , Rear)
3 115 add way remove 3zNSLVAINISIUAIUNLAUIUDY Front way Rear
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Queues: Array Implementation

N1SLNYDYE

1) funiasuduves Rear u -1 Wolilivays
2) LiAL1Ua09 Rear W 1 wagiinishdvayalusumia Rear
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Queues: Array Implementation
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Queues: Array Implementation

N15aUYaYa

1) 81UT0YAIINLANAILMUIYBA front
2) L ABUALMUS front T 1

c = remove()

c =H

Front

Rear
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Queues: Array Implementation

N15aUYaYa
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Queues: Array Implementation
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Queues: Array Implementation

Front
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Rear
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Queues: Linked list Implementation

N1585191L0A8AY Linked List

1 YayavasunlnagazgnUuiinluguuuy node

2 1% pointer 37uU 2 ﬁ’JL‘ﬁaﬁzqﬁ’leﬁ\‘l front LA rear
3 115 add ABNTSHAY node BN rear (tail)

4 A1 remove ABNITAU node LI

*front

*rear
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Queues: Linked list Implementation

nstiiudaya (add)

1 63749 node Tny

2 Tddayaaslu node nyl

3 NviuA next node Wu null

4 19U next node ¥4 node 1 rear pointer ?}jagj I%Tu% note Tuisi
4 ANRUA rear pointer Fu1% node vl

add(‘W’)

*
front *rear
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Queues: Linked list Implementation
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Queues: Linked list Implementation

N15auvaya (remove)

1 6379 pointer %ﬂﬂ'ﬁﬂtﬁ@%‘lﬂﬁ’lLLWIJQLaEJ'Jﬁ’U front

2 519 node HaATTuNAzd L TaYATEY node wsnanlAiid
3 WaguAWLY front pointer 11%  node daly

4 aU node ﬁgﬂﬁﬁﬂﬂ pointer %"'aﬂs'naaﬂ‘lﬂ

4 AuA183 node FarsaiTuTinlFoanu

remove()

*front

*rear
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Queues: Linked list Implementation
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Queues: Linked list Implementation

N15auvaya (remove)

1 6379 pointer %ﬂﬂ'ﬁﬂtﬁ@%‘lﬂﬁ’lLLWIJQLaEJ'Jﬁ’U front

2 519 node HaATTuNAzd L TaYATEY node wsnanlAiid
3 WaguAWLY front pointer 11%  node daly

4 aU node ﬁgﬂﬁﬁﬂﬂ pointer %"'aﬂs'naaﬂ‘lﬂ

4 AuA183 node FarsaiTuTinlFoanu

remove()

*front

*rear

37



Queues: Linked list Implementation
N1585719LL07AEAI8Y Linked List

- WasuwUasauald

- denwsdenaea U Y il
- 4A2UAEDNA
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Queues:
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- mMssumanusankUuNuwW

- myUszananasdsvadlusunsy
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Queues: Circular Queues

Circular Queues AaLLAABENLTUININIU

H e L L o

Linear Queue

Front

- Tdnulerainvatanii Linear Queues
- Houlddnnseny
- 4@ Buffer dwisuiindoyalugunsalinIatig




Queues: Circular Queues

Circular Queues

- Operation 984 Circular Queue gLniaUAU Linear Queue
- wenssulusunsuazuanaenudnieslugiuneed isFull) waz Add)

- d@1unsauia overflow Fula
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Queues: Circular Queues

Circular Queues

- Operation 984 Circular Queue gLniaUAU Linear Queue
- wenssulusunsuazuanaenudnieslugiuneed isFull) waz Add)

- d@1unsauia overflow Fula

&

\

isFull) = 1
v <
GUE]QEIWI&ILLQ'W’]E]EJ

42



Queues: Circular Queues

Circular Queues

- Operation 984 Circular Queue gLniaUAU Linear Queue
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Queues: Circular Queues

Circular Queues
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Queues: Circular Queues

Circular Queues

- Operation 984 Circular Queue gLniaUAU Linear Queue
- wenssulusunsuazuanaenudnieslugiuneed isFull) waz Add)

- d@1unsauia overflow Fula

Underflow

Y < 1 A a Y
TayagnauunisIndniaudily
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Queues: Priority Queues
Priority Queues AaLAIABENAIUITANUUATINUAMNAIAYVDY element o
n1sudayarduazaan azAleaNsERuAMUEIATunEn

NsasNAziutayadIuYes priority WlUiutayannesnistiuin lngnsiiadeya
41 giNsseatayanuanuaudfglunisdudin

5 a 3 2 1 priority

|

Rear Front
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Queues: Priority Queues

NI eELITaYadILYed priority W1lUAUYayanAeIn1siuin lngnisiiiudeys
91 AviNsisesvayamuasuaNd Ay tunsiun

Add(‘X’,1)

5 4 3 2 1 priority

|

Rear Front
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Queues: Priority Queues

NI eELITaYadILYed priority W1lUAUYayanAeIn1siuin lngnisiiiudeys
91 AviNsisesvayamuasuaNd Ay tunsiun

Add(‘X’,1)

5 4 3 2 1 1 priority

Rear Front

48



Queues: Priority Queues

NI eELITaYadILYed priority W1lUAUYayanAeIn1siuin lngnisiiiudeys
91 AviNsisesvayamuasuaNd Ay tunsiun

Add(‘X’,0)
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Queues: Priority Queues

NI eELITaYadILYed priority W1lUAUYayanAeIn1siuin lngnisiiiudeys
91 AviNsisesvayamuasuaNd Ay tunsiun

Add(‘X’,0)

5 il 3 2 1 0 priority

|

Rear Front
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Queues: Priority Queues

NN5@379 Priority Queues @u1savinla 3 15Ae

1) Array T8 add Wu O(N)
2) Linked list 191181 add 1Ju O(N)
3) Heap 191181 add wasni1 O(N)

(Rznansluunanll)
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Queues: Double-Ended Queues

Double-Ended Queues (Deque : 89n1#8471 deck)
AakIARENaNNNIatdvaya IetTayaanlav @aenu

- duildiilesann anunsalfiluuaiddiv wazviawdy stack éiene

- enafinnsddali lateyaiiiuldifiewnude uiauldaeasnu agBenin Input-
restricted Deque

- winfimsddelianusaaudoualfifiesiuien uiiiadeyaldviaaadiiu oy
13871 Output-restricted Deque

@HelloWorld
S m

|

Rear

Front £o



Queues: Double-Ended Queues

Double-Ended Queues aunsalvlunisideutayalunie 41e wazule
wazynas i duwuy circular Agnunsaideutayadn yinean nauumtanta
detlgdlvlunsimunganinls

Aa1s Deque U84 Java

First Element (Head) Last Element (Tail)
Throws exception Special value Throws exception Special value
Insert addFirst (g} offerFirst(e) addLast (g) offerlast (g)
Remove removeFirst() pollFirst() removelast() polllast()
Examine getFirst() peekFirst() getLast() peeklast()
Queue Method Equivalent Deque Method Stack Method Equivalent Deque Method
add(e) addLast (e push (e) addFirst (&)
offer(e) offerLast (e) pop () removeFirst ()
emove ( moveFirs kFirs
nll{) First
element getFirst
(First
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