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5. A small company makes two chemicals, designated C-1 and C-2. The process for both
includes fermentation and purification. Labor limits all fermentation operations to 300 hr per
month, and purification is limited to 120 hr per month. Each unit of product C-1 requires 10 hr
for fermentation and 8 hr for purification. Each unit of product C-2 requires 20 hr for
fermentation and 3 hr for purification. The profit per unit of product C-1is $3,000; the profit
per unit of product C-2 is $5,000. Volumes of C-1 and C-2 can not be produced in fractional
values.

a). Define Decision Variables

b). Develop Objective Function

©). Define all constraints as described in the problem statement
d). Provide optimum solution

Section lll - Inventory Control (5 points each)

6. Determine the optimal inventory policy and associated cost per day. Assume that no
shortage is allowed and the lead time between placing and receiving an order is 30 days.

K=5100, h = $0.05, D = 30 units per day

7. Determine the optimal inventory policy and associated cost per day. Assume that no
shortage is allowed and the lead time between placing and receiving an order is 30 days.

K=$50, h=50.05,

=30 units per day
Section IV - Traveling Salesperson Problem (10 points each)

8. A tourist in New York City uses local transportation to visit 8 sites. The start and end and the
order in which the sites are visited are unimportant. What is important is to spend the least
amount od money on transportation. The matrix [c;] below provides the fares in dollars
between different location. Provide a close to optimum route for the tourist.

1 2 3 a 5 3 7 8
0 [ 20 [ 30 [ 25 [ 12 | 33 [ a4 | 57
22 | 0 |19 |20 | 20 [ 29 | 43 | 45
28 | 19 | 0 | 17 | 38 | 48 | 55 | 60
25 | 20 [ 19 | 0 | 28 | 35 | 40 | 55
12 | 18 | 34 | 25 | 0 | 21 | 30 | 40
35 | 25 | 45 | 30 | 20 [ 0 | 25 | 39
47 | 39 | 50 | 35 | 28 | 20 | 0 | 28
60 | 38 | 54 | 50 | 33 | a0 | 25 | ©
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Section V - Queuing Systems (15 points each)

9. Catholic University’s student enrollment has 3 serving positions, and a fourth is considered
being added. Undergraduate students must manually validate their schedule at the counter at
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