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DURATION: THREE (03) HOURS

DATE: 7.7.2007 TIME: 9.30 a.m. - 12.30 p.m.

ANSWER ANY FIVE QUESTIONS
RANDOM NUMBER TABLES ARE ANNEXED.
USE OF NON-PROGRAMMABLE CALCULATORS ARE ALLOWED.

1. a) A tile manufacturer produces two types of tiles, roofing tiles and terracotta floor tiles.
The demand for roofing tiles is infinite whereas the demand for floor tiles is limited to
~ 10,000 units a month. The tiles make contributions of Rs. 8/=and 18/= respectively.

" The process of manufacturing tiles requires clay (raw material), machining and finally the
products through kiln. ‘

Manufacturer faces limitations such as 20,000 kg of clay, 200hrs. of machine time and
150 hrs. at kiln in a month.

A batch of tiles (i.e. 10,000 roofing tiles or 2000 terra cotta floor tiles) require;

Clay Machine Kiln time
(Kgs.) Time (Hrs.) (Hrs.)
Roofing 2000 25 20
Floor tiles 1500 20 15

Owner wishes to maximize his profits.
You are required to develop this problem as a linear programming model.




b} Anincomplete optimal simplex table of a maximization linear programming problem is
shown below,

i.) Copy the above table and complete the blank cages.
i1.) Write down the objective function of the linear programming problem.
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Cj | BASIS [SOLUTION |5 |4 |
Cbh X |Y ST [s2 [s3 i
y 70 1 -1
S2 70 3 -4
X 50 0 1
Zj
Cj - Zj

iii.) Is the solution feasible? Give Reasons.

iv.) Give reasons as to why it is stated as an optimal solution.
v.) Write down the solution(s) as per the above.
vi.) Are there multiple optimal solution(s)? Give reasons.
vii.) What resources are not utilized in full, at this stage? How many units?
viil.) Identify the range of the coefficient of the objective function variables,
“X’* and “Y™, that will not change the optimal result given in the table.

2. a) Lanka tiles Ltd use clay as their main resource .They have three producuon plants, P, P2 ane'.s
P3, whose daily requirement of clay is 80, 150 and 170 metric tons respectively. Clay is suppheé
by three suppliers, S|, S; and S;, whose daily capacities are 125 ,

respectively. This information along with the cost of transport between suppliers and plants afé%
explained in the tables bellow.

£

200 and 75 metric tont

TABLE (1) TABLE (2)
Cost of transport of one
unit
P, |P; |P; |[CAPACITY
Sy 125 Pi] Pa| Py
B 200 S| 8 5 |1
S, 75 S, 7. 3 16
DEMAND | 80 | 150 | 170 53 2 4 17

i) Find an initial feasible solution to the problem using north — west corner rule or least cost

method.

ii.) Find the optimal transporting plan of clay that would minimize total transportation cost.
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b) - Four operators M|, Mz, My and My are to be assigned to four machines J,, J», J3 and J4 The
daily oytput would depend on the operator and to which machine he is assigned, as explained in the
table bellow.

DAILY OUTPUT (‘000 UNITS)

Machine
Operator I I J3 I
M; 7 9 6 8
M, 17 22 25 15
M; 12 5 8 9
My 15 14 21 17

The objective is to maximize total output.

1.) How should the four operators be assigned to the machines so as to maximize total output.
ii.) How should the operators be assigned to machines so as to maximize total output if a
condition is made that M; is not given machine J3.

3. “Mitsu” corporation is planning to launch a project consisting of six activities A, B, C, D, E and
F whose precedences, durations and costs are explained in the table bellow

Activity precedence Duration Duration after crashing Cost of crashing

(days) (days) Rs.(thousands) Per day
A Project start 4 .3 4
B Project start 2 2 -
C After “A” 9 7 6
D After “A” 3 2 3
E After “ B” &’D" 2 2 -
F After “ C” &3 7 6 2

i) Construct the network diagramme.

ii,) Time analyze and find the float of each activity

iii.) Name the critical path.

iv.) In respect of each activity calculate EST, EFT, LFT and LST.
v.) What is the total project duration. '

" vi.) The management hopes to reduce the project duration by three days by spending more money.

Identify the activities to expedite so that cost of crashing the project is minimized?




4 a) Explain briefly the term “SIZE OF WAITING ROOM” in a queuing system. ,
b) At a service station there is only one servicing plant that takes on the average 20 minutes to
service one vehicle(this service time is negative exponential) . Vehicles arrive in a Poisson
fasifion at the rate of two per hour. The service station works 10 hours a day.

i) What is the probability that there are five vehicles at the service station.
ii.) How long does the service station stay idle per day.
iii.) On the average how many vehicles are there at the service station.
iv.) On the average how long must a customer wait until his vehicle is serviced?,

v.) The service station has three parking plots inside the station and when it is full, vehicles are
parked on the high way (Main road).How ever the traffic police is unhappy about this
arrangement and has requested that the probability of more than two vehicles parked on the high
way be kept bellow 5% .How many additional parking plots should they have inside the station
to accommodate the request made by the police?

5, a) When is simulation considered to be more appropriate over mathematical models?

b) A garment factory that works five days in the week from Monday to Friday has a warehouse
to store its raw materials .At this warchouse replacement is done every Monday at 8am
where 100 unites are added to the stock. Issues are carried out once a day, at 9 a.m. A sample
of data on quantity issued each day is described in table (1) bellow. The management wishes
to decide on the quantity replenished each time.

i.) Carry out a hand simulation on issues and replacements for a period of four weeks. In
carrying out the simulation complete the table (2) shown bellow.
ii.) Based on the results of the simulation what is your advice to the management?
iii,) Briefly explain how you could improve your simulation. '

TABLE (1)
serial quantity issued | serial number | quantity
number issued
1 14 11 10
2 22 12 27
3 06 13 15
4 12 14 12
5 15 15 17
6 17 16 19
7 18 17 14 -
8 14 18 ‘ 12
9 15 19 25
10 17 20 14
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Day Time Replenishment Issues Balance stock
random quantity
number issued
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8. Write short note on ,
yuse . .
2 b) Economic order quantity(EOQ)
ain ¢) Re-order level(ROL)
?}11’ © d) Critical path
es e) Sensitivity analysis
f) North-west corner rule
1
Mathematical formula
i.  Serveridle time =H(1-©)
i, PMN)=6"(1-0)
iii. Ls= 0/1-6)
iv. Lg= AWs
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