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First-in First-out (FIFO)

First come First serve

Queue = La2a1nu
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Queues

Operation Ya9un2AdY
A519ULD2ADY

- \iudeya (Add)
- auvaya (Remove)
- 91uayalngliau (peek)

- isEmpty()

- isFull()

- PTIVEDUIUN
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Add P fwwih  Remove
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Queues
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Queues
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Queues

a v
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Queues

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

1 au%’aaﬂawwé’m%ﬁﬂaaﬂlﬂ

2 ‘1/1’1ﬂLLﬂ’JﬂEJEJlﬂJﬁ%@ﬂﬂﬁiﬁi’]&N’m underflow

c=Remove( )
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Queues

au%’ayja (Remove, Dequeue, Delete, Serve)
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Queues

1 1% Array

2 149 Linked list

A15a519LL0A9Y

nattunisidaya 11 - 9an daalu O(1)
vinlaluy ?
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Queues: Array Implementation

4 %4
N196319LLDIARYNIY Array

1 6579 Array Yunivalddrmsuinudayanielunainas
2 @%519A2USTUNDN 2 AdLNBLAUAIBIUIUTLaZaY (Front , Rear)
3 N15 add way remove 2NSLVATNISIUATUALALUIUDY Front way Rear

Front

Rear 15



Queues: Array Implementation

N1SLNYDYE

1) AwnUssusureg Rear 1w -1 Welulivaya
2) U109 Rear WU 1 wagyinistdvayalusumia Rear

add(‘H’)

Front

Rear
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Queues: Array Implementation
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Queues: Array Implementation

N1SLNYDYE
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Queues: Array Implementation

N1SLNYDYE

1) AwnUssusureg Rear 1w -1 Welulivaya
2) U109 Rear WU 1 wagyinistdvayalusumia Rear

Front
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Queues: Array Implementation

N15aUYaYa

1) B1UT0yaINALFIUNIIUBY front
2) 1 ABUALIUS front TU 1

c = remove()

c=H

Front

Rear
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Queues: Array Implementation

N15aUYaYa

1) B1UT0yaINALFIUNIIUBY front
2) 1 ABUALIUS front TU 1

c = remove()
c=e

Front

Rear
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Queues: Array Implementation

N15aUYaYa

1) B1UT0yaINALFIUNIIUBY front
2) 1 ABUALIUS front TU 1

c = remove()
c=1

Front

Rear
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Queues: Array Implementation

Front

l

H e L L o

I

Rear

- avugudauvasnsiatazay Uy O(1)
- guinvakalnseasuwUalila
o | v = v i o w ¥y o vy
- puvidsvastayangnauluuan ldanunsadinauunlygile
- 910 Rear @aulUfaiIumieugn asfinns overflow
- 1A front YNNI Rear azLAA underflow
- Uy overflow unlanqenisiaaudayalunieniugie udidarian O(N)
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Queues: Linked list Implementation

N15d5191L07AB8A28 Linked List

1 JayavasunlnsgazgnUuiinluguuuy node

2 1% pointer 37U 2 ﬁ%Lﬁaszqﬁﬂme front 1Lag rear
3 115 add ABN1SLAY node AN rear (tail)

4 N1 remove ABNITAU node LN

*front

*rear
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Queues: Linked list Implementation

n1stNYaya (add)

1 §5749 node T

2 Tdvayaaslu node Inyl

3 MuUA next node LU null

4 fM9UA next node Y4 node 1 rear pointer %agj I3 note Tvisi
4 ANUA rear pointer Fu1%i node vl

add(‘W’)

*front

*rear
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Queues: Linked list Implementation

n1stNYaya (add)

1 §5749 node T

2 Tdvayaaslu node Inyl
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Queues: Linked list Implementation

N1sautlaya (remove)

1 @%14 pointer $2AT1ARETIURUIIFzRU front

2 514 node FaRTITUIUAzEIUITaNAYEY node usnUNATT
3 WaguAwWUY front pointer 11%  node dald

4 au node figndlag pointer 42517080 1U

4 AuA1Y8Y node FaAT1ITITUTINLFRBNIN

remove()

*front

*rear
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Queues: Linked list Implementation
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Queues: Linked list Implementation
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Queues: Linked list Implementation
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Queues: Linked list Implementation
N1585719LL07A8AI8UW Linked List

- WasuwUasauald

- denusdaniaea U LY ula
- 4A2UAGEDNA
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Queues:

CV - Y < 2 1 s < ' Y
wadmeednteuldineidu Buffer Tunisdesissendnegunsalindinanualidvinnu

N155UADNWTANLUUNIN

- asuszunanandsvasluswnsy
- msfudayavasadasiium

- MdevayanIuTEuULATaUTY

Toyaudiusey q Amaidanasianlile

Toyagniieanluuszuiana
Tufwngaiuuuey

ddayagniieanludssudanaliviuaziin buffer overflow -



Queues: Circular Queues

Circular Queues AaLOABYNLTUIILIIIU

H e L L o

Linear Queue

Front

- Taulaviannanenan Linear Queues
- Reulyinnisiey
- 1@319 Buffer dwsuindeyalugunsainsene




Queues: Circular Queues

Circular Queues

- Operation 989 Circular Queue gLnilaUAU Linear Queue
- wensieulusunsuazienaenudniesludiuve sy isFull) wag Add()
_ @sauie overflow Jula
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Queues: Circular Queues

Circular Queues

- Operation 989 Circular Queue gLnilaUAU Linear Queue
- wensieulusunsuazienaenudniesludiuve sy isFull) wag Add()
_ @sauie overflow Jula

i

\

isFull) =1
v <
%Q%ﬂLW@JLLﬂ?ﬂBﬂ

42



Queues: Circular Queues

Circular Queues

- Operation 989 Circular Queue gLnilaUAU Linear Queue
- wensieulusunsuazienaenudniesludiuve sy isFull) wag Add()
_ @sauie overflow Jula

&

Ao~

x4

1NA Overflow
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Queues: Circular Queues

Circular Queues

- Operation 989 Circular Queue gLnilaUAU Linear Queue
- wensieulusunsuazienaenudniesludiuve sy isFull) wag Add()
_ @sauie overflow Jula

1NA Overflow
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Queues: Circular Queues

Circular Queues

- Operation 989 Circular Queue gLnilaUAU Linear Queue
- wensieulusunsuazienaenudniesludiuve sy isFull) wag Add()
_ @sauie overflow Jula

Underflow

Y < 1 A a Y,
%B%agﬂa‘lﬂﬂﬂﬁ?ﬂ'ﬂ‘lﬂLG\&IL?J'I‘lU
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Queues: Priority Queues
Priority Queues ABLAIABENEAINIIANTNUAAINUAIUAIAYUDY element 16
nmsideyaidiuazesn azAtsanszauaudAgUuman

N15a51998LNNYaYadIuYaY priority WkUAuTayanfaan1sduin laenisiiiutaya
91 NS ey amNas UL A bun1s U

Rear Front
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Queues: Priority Queues

N1sasNAziutayadIuYes priority W1luiudayainenistuin lagnisiiadeya
91 Aginseatayanuanuaudfiggluntsdudin

Add(‘X’,1)

Rear Front
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Queues: Priority Queues

N1sasNAziutayadIuYes priority W1luiudayainenistuin lagnisiiadeya
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Queues: Priority Queues

N1sasNAziutayadIuYes priority W1luiudayainenistuin lagnisiiadeya
91 Aginseatayanuanuaudfiggluntsdudin
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Queues: Priority Queues

N1sasNAziutayadIuYes priority W1luiudayainenistuin lagnisiiadeya
91 Aginseatayanuanuaudfiggluntsdudin

Add(‘X’,0)
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Queues: Priority Queues

N15@3579 Priority Queues @u1savinla 3 15Ae

1) Array Ta7 add Wu O(N)
2) Linked list 191181 add LJu O(N)
3) Heap 191181 add weasn11 ON)

(AzNa1Dtuungaly)

o1



Queues: Double-Ended Queues

Double-Ended Queues (Deque : 9aALE91 deck)
AakARENaNIalaTeya visathveyasantay ey

- Qeulfiflesann ananseldiduuardisu wazvihaundu stack lasne

- 91RUMTIAALNA TéﬁﬁauuaLﬁmlﬁLﬂaﬁﬂuLﬁaa LAaulagesnIu 98138131 Input-
restricted Deque

- mndnsAaliaunsaauteayalaiiesnuie? LLGiLﬁm%auualﬁﬁgqaaqé’m ap
158071 Output-restricted Deque

@HelloWorld‘ﬂ.

|

Front Rear
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Queues: Double-Ended Queues

Double-Ended Queues mm3@16&7Luﬂf15t,§auﬁﬁaaﬂa1ﬂww 918 wazvIle

ez nasliduwuy circular Agnansadeudayadn yinean nauumtanta

Jsulylun1swaIuIgaNALLS

Aa1s Deque Ud4 Java

First Element (Head) Last Element (Tail)
Throws exceplion Special value Throws exception Special value
Insert addFirst(e) offerFirst(e) addLast (g) offerlLast (g}
Remove removeFirst () IFirst() @ || remov ast polllast ()
Examine getFirst() peekFirst () getLast () peekLast ()
Queue Method Equivalent Deque Method Stack Method Equivalent Deque Method
add(e) addlLast (e) push(e) addFirst (e)
offer(e) offerlLast () removeFirst ()
remove | moveFirs peekFirst ()
() pollFirst
ment getFirst()
() peckFirst
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