
Problem 7.4
k = 4, λ(I) = 6 jobs/hour C2

a(I) = 3, E[TS(B)] = 3/5, C2
S = 4/5

λ(B) = λ(I)/k = 6/4Batches/hour

C2
a(B) = 3/4

u(B) = u(I) = λ(B)E[TS(B)] = 0.9

CTS =
(k − 1)

2
E[Ta(I)] +

(
C2

a(B) + C2
S(B)

)
2

(
u(B)

1− u(B)

)
E[TS(B)] + E[TS(B)]

CTS =
(4− 1)

2

3

5
+

(3/4 + 4/5)

2

(
0.9

1− 0.9

)
3

5
+

3

5
= 5.035 hours

Number of waiting batches

WIPS = λ(B)

(
C2

a(B) + C2
S(B)

)
2

(
u(B)

1− u(B)

)
E[TS(B)]

=

(
C2

a(B) + C2
S(B)

)
2

(
u(B)2

1− u(B)

)
=

(3/4 + 4/5)

2

(
0.92

1− 0.9

)
= 6.2775 Batches

To find the optimal batch size that minimize the cycle time

u(B) = λ(B)E[TS(B)] =
6

k

3

5
=

3.6

k
⇒ k =

3.6

u(B)

CTS =

[
k − 1

2ku
+
C2

a/k + C2
s

2

u

1− u

]
E[TS(B)] + E[TS(B)]

Then, we replace k in the CTS equation by 3.6/u, then we got:

CTS =

[
3.6− u

7.2u
+

5u+ 4.8

12

u

1− u

]
0.6 + 0.6

But since the total capacity of the machine is 4, then we need to minimize CTS
with the constraint k ≤ 4⇒ 3.6/u ≤ 4⇒ u ≥ 0.9.
The following figure shows the plot of CTS versus u, from this picture you can
notice that the value of u that minimizes CTS is u = 0.9 and therefore, the
optimal batch size will be k∗ = 3.6

0.9 = 4.

Another way to obtain the last result above is by noticing that for stability
k > λ(I)E[TS(B)] = 6 3

5 = 3.6, and therefore, k = 4 is the only feasible solution.
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