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Integer & Mixed Integer Programming

+ Inventory

i Job Shop Scheduling

Layout

+ Learning Curves
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+}- Location

Lot Sizing

Markov Analysis

i Material Requirements Planning

- Networks

Productivity

:t Project Management (PERT/CPM)

- Quality Control

+1-Reliabiity

- Simulation

:& Statistics (mean, var, sd; normal dist]

i~ Transportation

- Waiting Lines

MM/1 (exponential service times|
M/D/1 (constant service times)

i MfGf1 (general service times)

i M/Ek/1 (Erlang+k Service Times)
MM/s

MM/ with a Finite System Size
~MJM/s with & Finite System Size
i M/M/1 with 3 Finite Population
] M/M/s with a Finite Populaton  ~
« m »
Waiting Lines | Problem creation screen Taylor's Introduction to Management Science Textbook Developed by Howard ). Weiss
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Cost analysis Time unit (arrival, service rate)
@ Mo costs
Use Costs Hours v
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Parameter Value

MS

Arrival rate(lambda) .88
Service rate(mu) a7
Mumber of servers 3
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5405, L5 IS o5 0l ol kool il o8 Ak dul 5 Solution

Parameter Value Parameter Value Minutes Seconds
MM/S e Average server utilization 79
Arrival rate{lambda) .88 - Average number in the queue(Lq) 2,31
Service rate(mu) 37 [ ~verage number in the system(L) 467
Number of servers 3 I ~verage time in the queue(wa) 263 157,75 946507

B ~verace time in the system(Ww) 532 319,04 | 1914248
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5405, L5 Al 5550 5ol (pibgll il (o8 LdukS Al 5 Solution
Prob (num  Prob (num  Prob (num

K insys=Kk) insys<=k) insys=k)

0 06 06 04
1 14 2 8
2 A7 a7 63
3 13 51 49
4 A B1 39
5 08 7 3
6 06 76 24
7 05 81 19
6 04 85 15
] 03 88 12
10 02 91 09
1" 02 93 o7
12 02 94 06
13 01 96 04
14 .01 96 04
15 01 a7 03
16 01 08 02
17 0 08 02
18 0 Kele] 01
19 0 .09 01
20 0 1 01
21 0 1 01
22 0 1 01
23 0 1 0
24 0 1 0
25 0 1 0
26 0 1 0
27 0 1 0
28 0 1 0
29 0 1 0
30 0 1 0
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1 2 3 4
Average server utilization 19
Average number in the queue(Lq) - 2.3
Average number in the system(L) 4,67
Average time in the queue(Wa) 2,63
Average time in the system(WV) 5,32

59

2,76
43
3,14

5 6 7
AT 39 3
N 02 01
246 2,38 2,37
Nl 03 01
2,8 2,12 2,69
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Probability
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Cumulative probabllmes P(N<=k)

Number in System
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Cost analysis Time unit (arrival, service rate)
@ Mo costs
) Use Costs Hours h

Parameter Walue

MANs

Arrival rate(lambda) .88
Service rate{mu) 37
Number of servers 4
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Haurs

Parameter Walue Parameter Value Minutes  Seconds

M/Ms _ Average server ufilization .59

Arrival rate(lambda) 88 [ ~v<rage number in the queue(Lg) 4

Service rate(mu) 37 _ Average number in the system(L) 276

Number of servers 4 _ Average time in the queue(\Wq) 45 27 1619.9
B ~verage time in the system(W) 314 188,20 11207 32
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k Prob (numin | Prob{numin | Prob (numin
sys = k) sys == k) sys =k)

0 .09 .09 )

1 21 29 A
2 24 .53 AT
3 19 13 27
4 1 .84 16
5 07 9 A

6 .04 .94 .06
7 .02 97 03
8 .01 .98 .02
9 .01 99 .01
10 0 1 .01
11 0 1 0
12 0 1 0
13 0 1 0
14 0 1 0
15 0 1 0
16 0 1 0
17 0 1 0
18 0 1 0
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Decumulative probabilities F’(EI>K)
Probability
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Abstract :

Operations research plays a very important role in solving problems
that prevent access to a high level of quality in banking services,
including the achievement of competitive advantage, often marred by
the challenge of queue control hence the theory of waiting classes
aimed at improving the performance of service delivery, the aim of
this study was to try to test its effectiveness at the Algerian National
Bank by working to identify congested services and determine the
distributions followed by both access rates and service times. new
service and a proposed model was presented, namely, to increase the
network for the delivery of a new service, This reduces waiting time
and thus increases the quality of the service provided, resulting in
customer satisfaction and achieving competitive advantage.

Keywords:competitive advantage, process research methods,

waiting class theory



