ISyE 4803-REV: Advanced Manufacturing Systems Modeling and
Analysis
Instructor: Spyros Reveliotis
Homework # 3 Solutions

Problem 30
A =4
C? = 1 (Since Poisson arrivals, then exponential inter-arrival times)
E[Ts] = =02
u = ME[Ty] =038
(C2+C?) u
CT, =—2__—s’ E[T,| + E[T,
Lol By 4 B
e First system (C2 =1/2)
(1+1/2) 0.8
T, = 2+0.2
¢ 2 1- 0.8O +0
= 08
e Second system (C2% = 1)
(I1+1) 038
T, = 2+0.2
CT. 2 1- 0.80 +0
= 1
e Third system (C? = 2)
(1+2) 038
T, = 2+0.2
T, 2 1- 0.80 +0

= 14



Problem 31
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Figure 1: Problem 3.31 Solution
Problem 32
A =4
C? = 1 (Since Poisson arrivals, then exponential inter-arrival times)
E[Ts] = =04
¢ = 2 (2 machines)
AE[T
u = g =0.8
c
02 02 V2c+2-—1
CTS = ( ot S) “ E[Ts] +E[Ts}

2 c(l —u)
e First system (C? = 1/2)

(141/2) (0.8)V6-1
T, = 4 4
CTs 2 2(1— 0.8)O +0

= 0.9427

e Second system (C2 = 1)

(1+1) (0.8)V6-1
T, = 4 4
CT. 2 2(1—0.8)0 +0

= 1.1236




e Third system (C? = 2)

(1+2) (0.8)V6-1

CT, = 1.4854
2 2(1-0.8)

04+04



Chapter 5
Problem 1
C2=(1-4*)C} +4’C!, num. mach. c=1
C?=(1-0.85")x1+085" x1.5=136125

Problem 2

G =1+(1-u")(C - 1)@’ (1-C7) /e, o1 Y Hhn jmnuﬂu si"qlifz"*v l;{ .
€2 = 1+(1-08)(2 - 1) +08°(/ 2 1)/ V2 = 11337 Coeaapmd ™ a""" " u‘ﬂ‘*g ‘
Problem 3 L, sinw vemme. how s €,

Due to the serial nature of the system: Aj=A;=X;=3

Workstation 1: E) amd w“‘d“'d’ M,J, u; 41' Vi
/

ME[L] - 3(0.25) _

u, = ME] 0.75
[N 1
CT(1) = (ﬂ)(g'—”—s)o.zs +025=2125
2 N\025

WIP,(1) = M,CT, (1) = 3(2.125) = 6375
Ci = (1-u} )2+ Cl () = (1-0.751)1+0.75% (4) = 2.6875

Workstation 2:
A E[L]  3(029)

uy = 22lad 202 g g7
cy 1
cr.2)=[2E873+3 Y 0873 594 020 = 5.809
: 2 0.13

WIP,(2) = A, CT,(2) = 3(5.809) = 17.427
Ci2)= (1 —u§)cj(2)+ uC?(2) = (1-0.877)2.6875 +0.87°(3) = 2.924

Workstation 3:
A .
~MEL]_3030) 4 g4
c; 1

Uy

2.924+2Y0.90
CI,(3)= (——“—2 )(0—10'

WIP,(3) = M;CT,(3) = 3(6.9474) = 20.842
i3 =(1-12)C2(3)+ 1 Cl (3) = (1-0907)2924 + 0902(2) = 21756

)0.30 +030=69474

System Performance Measures



WIP,, = WIP,(1)+ WIP,(2) + WIF,(3) = 44.645

Thays = )"l =3

r =W1nys=4_4f_4§=14.882 = C(T,0) F T Cr) FCTg €3)

CTp
SV T hsys




