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Inter arrival time D Deterministic
Or M Exponentially distributed
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h A ||~.r‘*. ) or Lq p/I-P=P

% in the system,
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4- L = The average number of custome
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| Lq+hp or | p/1-P or L=MApu-A\

§. Wgq = The average time o customet spends (or waits) in the queue,
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wWq = Lq/A or wq = (Np) (1/p-A)

6- W = The average time a customer spends in the system.
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W = Wg+1/p or W = 1/p-A

7- Waq(t) = The probability that a customer spends more than t units of iy,
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8- WI(t) = The probability that a customer spends more than t units of time
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w(t) = e™ 50

9. e
The probability that a customer spends less than t units of time in the

queue.

(LFLﬁS'JjLuiqulrMulmi)

I-Wq(t) = 1-pet™
t=0
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10- The probability that a customer spends less than t units of time in the
system.,
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- P = Mp = 25/30 = 0.83 83%

2- Po = 1-A/p=1-08= 017 17%

3- Ig = A/ p(p-k )= 625/150 = 4.16 Customers

4 L = Lg+A/pu=4.16+0.83 =35 Customers

5- Wqg = Lq/A= 416/25 = 0.166 hour = 0.166 = 60 = 10
minutes

6- W = Wg+1/p = 10+60/30 = 12 minutes

7- Pw = A/u= 2530 = 083

8 Pn = (W) Po = (2530 % 0.17 = 0.118 = 12%

9- Wg() = Pe™ = Wq(6) = 25/30e™"
= 0.833 % 0,606 = 0.505 =50.5%

10- Wity = ™, w@a)=e¥? = 0778 =77.8%
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W

11- 1-Wg(t) = 1-Pe™ = 1-0.505 = 0.495 =49.5%

12- 1-W@) = 1-W@) =1-e™
= 1-0.778 = 0.222=22.2%

Multiple — Chanel Queuing Model With Poisson Arrivals
and Exponential Service Times

risis Jpagl! (POISSOM) (gl a3g3 ps Aactid! @audtd 3350ae Oilgid prigad
deuslt (Exponential) ol

Sl G e Gy sk (o (Service) Aaxall a8 o3 a3

«* (Customers) eJlasll 33c (LS 13) 23 gaill 4 g5l 128 8 (Channels)

gl Joeall 18 (S) (Service Channels) 4eaall il 418 sae 4y 3 (n) 2l

A sl old (55805 Jlmy clljidie e Aana 3l Y Jay G iy

Ca{ﬁu:.g._”sTPLh:dluj;Mi e ()58 Ladie V] 4585 o) G g Z3 gaill

Bl s gl Jana 5585 Latic Ol s 8 allaill 054 6§ < sl Larall
: s#::,auigi‘,mmgjmjsﬂiﬁmaﬂmwmaw_;mﬁ.

System Assumption i s o) gty

- System Capacity is Infinite 46lgd e alUaill 281, _y

The Number of Customers are ol e daadll @ile Jae 2
. Infinite

. (Poisson Distribution) (s ¢ &) —r (g ol -3

(Exponential Distribution) | a0l Ay daadll iy g

- FIFO Y | 4023 4 A0 Y gl 3 ) ol AR pday o Slaall daaall adli .5
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= i
Py (18 / 6) X 0,377 = 0.16965
2!

Py = 18/6' % 00377 =
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3 ;1;;@5 X 0.0377 = 0.019
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B = _(1806° % 040377 = 0,038
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0.0377 (18/6)" (18/24) o

41 (1 - 18/24)°
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Average Waiting time in queue pUsill sl (o8 sy cady Lo gla)
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lation model.

Equationy

1

P
i

for the finite pepH

w1 8 empty .
Probability that (he system 18 € o

g p— A"
T Y (N-w) [_"HJ
3 (gidall U yle dma53a)

F

where N= Size of the I"‘Fllluh‘

'

Average length of the queue
N. [ | (1-Po)
lq = N

Average number of customers (units) in the system 398 iy

{f‘LL""“ q‘i e Sanll,
L = Lq + 'I: 1-Po ]
Average waiting time in the queue (_LAH)J_H‘LL.H e

_Lg_

o HEARIR PSS

Average time in the system (p'-lim ‘_,-l P .Luj.i..}

i

Probability of (n) units in the system.
(e 3 412 0835 QU pealiall (ha 20 35ms Juial)

R | .
- (N-n)! [‘ﬁ"] Po  Forn=0,1,...N
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