




Problem 7.
This problem can be modeled as an M/M/1/3 with breakdown and repair pa-
rameters β and γ and states (0,1,1b,2,2b,3,3b):

0 : µp1 − λp0 = 0

1 : µp2 + λp0 + γp1b − (λ+ µ+ β)p1 = 0

1b : βp1 − (λ+ γ)p1b = 0

2 : µp3 + λp1 + γp2b − (λ+ µ+ β)p2 = 0

2b : βp2 + λp1b − (λ+ γ)p2b = 0

3 : λp2 + γp3b − (µ+ β)p3 = 0∑
i∈{0,1,1b,2,2b,3,3b}

pi = 1

Solving these equation with λ = 5hr−1, µ = 4hr−1, β = 1hr−1 and γ = 6hr−1

we got
(p0, p1, p1b, p2, p2b, p3, p3b) : {0.138, 0.173, 0.16, 0.236, 0.026, 0.33, 0.079}

WIPs = 1(p1 + p1b) + 2(p2 + p2b) + 3(p3 + p3b) = 1.94

THs = λ(1− p3 − p3b) = 2.955

CTs =
WIPs

THs
= 0.657

Idle = p0 = 0.138

Down = p1b + p2b + p3b = 0.121

Processing = p1 + p2 + p3 = 0.739
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