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S Average # in system is 1.98859 :
..l ™ Holding cost/day = $1.98859 .

©Dennis Bricker, U. of lowa, 1997

average interval during which queue is empty
average cycle time

Average interval during which queue is empty is
expected time between arrivals= I/L = | day

—> Average cycle time = 1

A o
Average ¥ cycles per day = A np
©Dennis Bricker, U. of lowa, 1997
Q=4 Steady-State Distribution §

Frequency of start-ups is 0.12522%9/unit tine
Average number in the system 1s 2.48257

Server Busy

Server Idle
i PICi]

i PICi] 1| 0.0626147
2 | 0.093922

0] 0.125229 3| 0.109576

1]0.125229 4 | 0.117402

2| 0.125229 5 | 0.0587012

3| 0.125229 6 | 0.0293506
7 | 0.0146753
8 | 0.00733765
9 | 0.00366883
10| 0.00183441

®Dennis Bricker, U. of lowa, 1997

Q =5 Steady-State Distribution E

Frequency of start-ups is 0.100304/unit time
Average number in the system is 2.97267

Server Busy

Server Idle
i PICi]
i PICi] 1] 0.0501518
2 | 0.0752277
0| 0.100304 3| 0.0877657
1| 0.100304 4 | 0.0940347
2 | 0.100304 5| 0.0971692
3| 0.100304 6 | 0.0485846
4 [ 0.100304 7 | 0.0242923
g | 0.0121461
9 | 0.00607307
10| 0.00303654

7/23/98

©Dennis Bricker, U. of lowa, 1997

To compute average start-up cost per day,
we must find the average cycle time (time
between start-ups)

State 0 is visited exactly once per cycle, and
the average time spent in this state is the
inter-arrival time of the items.

Therefore,

average interval during which queue is empty
average cycle time

©Dennis Bricker, U. of lowa, 1997

Frequency of start-up is A ny=0.166857/day

$125 X 0.166857
= $20.857125

Start-up cost/day is

Holding cost/day = $ 1.98859
Penalty/day for overflow is $ 1.14062
Start-up cost/day $20.857125

Total cost/day $23.986335

©Dennis Bricker, U. of lowa, 1997

Q-4

Holding cost/day: $ 2.48257
Overflow penalty/day: §$ 1.83441
Start-up cost/day: $15.653625

Total cost/day: $19.970605

®Dennis Bricker, U. of lowa, 1997

Q-5

Holding cost/day: $ 297267
Overflow penalty/day: § 3.03604
Start-up cost/day: $12.538

Total cost/day: $18.54721

page 2



M/M/1/Nx 7/23/98 page 3

©Dennis Bricker, U. of lowa, 1997 ©Dennis Bricker, U. of lowa, 1997

Q-6 Steady-State Distribution | Q-6

Frequency of start-ups is 0.0837628/unit tine
Average number in the system 1s 3.4562

Server Busy § Holding cost/day: $ 3.4562
Server Idle Overflow penalty/day: $ 5.15337
1 PIri] Start-up cost/day: $ 10.47035
3 i 1 | 0.0418814 .
i]  PIcin 2 | 3038530 Total cost/day: $ 19.07992
el o o8irezs 4 | 0.0785276
2| 0.0837628 g 8-835‘113132
3| 0.0837628 .
4| 0.0837628 'é‘ g-gg%g%%
5| 0.0837628 8 19-9206138
10| 0.00515337
©Dennis Bricker, U. of lowa, 1997 ©Dennis Bricker, U. of lowa, 1997
Q=7 Steady-State Distribution E Q=7

Frequency of start-ups is 0.072067/unit time
Average number in the system is 3.9285

Server Busy Holding cost/day: $ 3.9285
Server Idle i Overflow penalty/day: ¢ 8.938

1 PIL1) Start-up cost/day: _$ 9.008375
i| PICil 1| 9.0360335 Total cost/day: $§ 21.874875
o 0.072067 3 | 0.0630586
1| 0072067 4| 0.0675628
2| 0:072067 5 | 0.0698149
3| 0.072067 6 | 0.070941
4| 0.072067 7 | 0.071504
5| 0.072067 8 | 0.035752
6| 0.072067 5 | 0.017876

10| 0.008938

30

20

= holding cost

~+ overflow penalty
= startup cost

- Total cost

o " Optimal value of
0 T T T T T Qis 5




