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8.6. SYMBOLS AND 'NOTATIONS

Is and notations are generally used in queuing models : .

The following symbo

[_( n = total number of customers in the system, both waiting and in service \1
% = average number of customers arriving per unit of time \‘
p = average number of customers being serviced per unit of time ‘
C = number of parallel service channels
L, or E(n) = average number of customers in the system, both waiting and in

service
Ly or E(m) = average number of
W, or E(v) = average waiting time of a customer in
service
W, or E(w) = average waiting time of a customer in the queue
Probability that there are n customers in the system at any time t,

customers waiting in the queue
the system both waiting and in

Py) =
both waiting and in service
p = Traffic intensity or utilization factor which represents the proportion
A
of time the servers are busy = —p:
Service Esparture
— Arrivals —> O O O_> facility after service
. System
Fig. 8-2. Single-Channel Waiting Line
Then the model is given by the following equations :
F Parameters System Queue Remarks 4\
1. Average waiting time per 1 1 A
: A e _ -
unit s 1 -2 Wq— (l.l-—l)xu
2. Average length (Number of i s _Ar L= A % A Ls=AxW;s
units) S u-2 -2 M
3. Non-empty queue length _1 ” A -
T H-2A
4. Probability that there will A\n
be n or more units in the (_) P, = Pyx ( &)n
I n=%0
system U8
5. Probability that waiting - At - A A
time is more than t. © I n Po= 1_3-

Remarks. 1. Unless specified, the average waiting time means waiting time in queue (not in system)

2. The above relations hold good f i N deoeat 4 :
Bt raics. g or Poisson/exponential distribution with A and p as arrival and

3. Utilization factor for the systera, p = A/p
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- “Proble
customers arriv

p= ‘k—ﬁ
peak hours,

: .%ﬁlization rate :
has a single cashier. During the
ur. The average number of

m 8-1. A supermarket

e at a rate of 20 customers per ho

customers that can be processed by t our. Calculate :

(i) The probability that the cashier is idle.
of customers in the queuing system.

(i) The average number
ustomer spends in the system.

(iii) The average timeac
(iv) The average number of customers in the queue.

(v) The average time a cu

he cashier is 24 per h

stomer spends in the queue waiting for service.
(C.A. Nov., 1998)

o the given information :
20 customers per hour
24 customers per hour

Solution. According t
Mean arrival rate, A=
Mean service rate, b =

(i) Probability that the cashier is idle
1 o 0167

A,
v=1-y=1"2"%

(ii) Average number of customers in the system

A 20
sLo=="3=7-20""°

n-A
(ili) Average time a customer spends in the system :
U S S :
v W = A" 24-207 4 hour or 15 minutes
mers waiting in the queue :

(iv) Average number of custo
12

Lo = Lw-n

(202 _ 400
=24(24 - 20) ~ 2ax4 G

(v) Average time a customer spends in the queue,

I S -
Wy = up -2 24 (24 - 20)
29 or 12:5 minutes.

=% hour

.

N



