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Chapter 9

Gldarall A
Data structure
Sluaslle JG )Y
Queue (LMY )il
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Sboaslio JL)))
From Postfix to Answer + Now we see an operator *,
Ex:1028%*+ 3 - " that means we can get an
new number by calculation
* First, push(10) into the stack 2
10
10 |
8 |+ Pop the first two numbers
- * _
« Then, push(2) into the stack 0 2 8 = 16
2
10
. Push(8) into the stack * Push the new number back
8 10— (2]~ [8]= 16
2 10
10
/




/Ex: 1028*+3 -

16
10

26

« Thenwe see the next

operator + and perform
the calculation

 Push the new number back

10

10

+

16

26

« We see the next number 3
* Push (3) into the stack

16| = 26

= 2

(@D

* The last operation

26

26

= 23

(22)

answer!




/What 1S a queue? A

% Stores a set of elements in a particular order
% Queue principle: FIRST IN FIRST OUT = (FIFO)

» It means: the first element inserted is the first one to be removed
» Example

Rear of

i
1 ¥
=
=

J

i

T

i

¢ The first one in line is the first one to be served
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"Queue Ji )" 3 sl hall

ZDequeue $ Enqueue a2 u‘-‘wmy\ CJU:JA’J\ °
rear (g Lgﬁ\) Lﬁ)ﬂ Al u,ﬁ \J-'A“; G)ﬁ Enqueue
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insert (enqueue)
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remove (deque)
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rear front
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Queues vs.stacks

“*queue Is an ordered collection of items from which items
may be deleted at one end (called the front of the queue)
and Into which items may be inserted at the other end

(called the rear of the queue)

“*In a stack, all insertions and deletions occur at one end, the
top, of the list(LIFO (last in, first out)).
¢ In the queue all deletions occur at the head of the list.

However, all insertions to the queue occur at the tail of the list

(- y




o

the other end.

Remove
(dequeue)

,rear

*~ front

First In First OQut

>

Introduction to Queues

Banks'R'Us

Basically, data enters the queue at one end and exits at

o

{31ta R’

(a) A queue (line) of people

Insert
(enqueue)

front

rear

/

. rear
. front

(b) A computer queue
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«— front

«—fron

w N O

«—TI1car

—front
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Célpplications
O Ticketing counter
1 Bus stop line
 Bank Customers

 Job scheduling (e.g. Round-Robin algorithm for CPU allocation)
Applications: Job Scheduling

front |rear [Q[0] Q[1] Q[2] Q[3] |Comments

-1 -1 queue 1s empty

-1 0 |J1 Job 1 1s added

-1 1 |J1 12 Job 2 1s added

-1 2 ]l 2 J3 Job 3 1s added
0 2 J2 3 Job 1 1s deleted
| 2 J3 Job 2 1s deleted
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entry

rear =4

front=0

4 sieadl) alaaiuly sl

dequeue A,B,C; enqueue F and G..

s ——Flgo

F lrear=5

E

D (front=3
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4| E
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entry
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front =1

rear = 3
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entry
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front=4 front=1 front =2

rear = 1 rear = 1 rear = 1
5 E 5| ? 5 72
4| D 4| ? 4 7
3| ? 3| ? 3 ?
2| ? 21 ? 2| 7
11 G 11 G 1] ?
o| F ol ? 0| ?

entry entry entry

Empty =» (Rear== front —-1)




¢ Empty AS JL°|
front=1 front=2
rear = 1 rear = 1
5| ? 5 ?
4 7? 41 92
3] 7? 3 7
2| ? front = 2| ?
front=> 1| G | € rear 1] ? |€ rear

ol ? 0| ?

entry entry

front == ((rear+1) )%MaxSize)
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¢ Full 4iliea
front=0 front = 3
rear =5 rear = 2
5| E | € rear 5/ E
4| D 41 D
3. B front=>3 | B
2 A 21 A | € rear
11 G 1| G
front=>0| F o| F
entry entry

front == ((rear+1) )%MaxSize)
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FULL QUEUE FULL QUEUE

[2] 31 [2] [3]
[1] 4][1 [4]
I
[0] - [5] [0] [5]
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Print_Queue

front=0
rear = 4

Print_Queue

>

(31, J2, 33, J4)
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alay) yia A8y aladtiily 2wl

fronte—— A e—— B «—— C 1_

rear

50 L) - ddayl jiall Aa5U

Front < null;

Rear < null;

front*—% rear *—%
171




ronte— A o— rl?;ar7 C 1 @% [CHBHA]

Enqueue - 4dal yiall 453U

2. Rear>next =
newNode:

fronte— A e—— B o—— C +—2¢

3. rear = newNode

rear

newNode e— D 1_

1. Initialize *newNode
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fronte— A o— B e— C o [EJB_é

» B — C

front
N2
/

2. front=front->next

delNode 3. Delete this node

1. delNode=front
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