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P.G. DIPLOMA EXAMINATION, May 2015 

(APPLIED OPERATIONS RESEARCH)  

140: NETWORK, REPLACEMENT AND DECISION THEORY MODELS 

Time: Three hours                   Maximum:100 marks              

        Answer any FIVE questions 
  Use of Statistical Table Permitted 

          

(5×20=100) 

1. Given the list of activities in a project and their time estimates(in days) 

a) Draw the project network 

b) Determine the critical path(s) and the expected project duration 

c) What is the probability that project will be completed in 35 days? 

d) What due data has 90% chance of being met? 

Activity 1-2 1-3 1-4 2-6 3-5 3-6 4-5 5-6 

Optimistic 
time 

6 3 3 4 3 2 1 6 

Most likely 
time 

12 6 9 19 9 5 4 12 

Pessimistic 

time 

30 15 27 28 27 8 7 30 

. 

2. Find the lowest cost schedule of the following project given the overhead expenses as  

Rs. 45,000/per day. 

Activity Normal 

Duration(days) 

Crash 

duration(days) 

Cost of crashing  

(×100  Rs./ day) 

1-2 3 1 40 
2-3 4 2 40 

2-4 7 3 10 

3-4 5 2 20 
. 

3. Machine A costs Rs.9000/- annual operating cost is Rs. 200/- for the first year and 

then 20 increases by Rs. 2000/- every year. Determine the best age at which the 

machine should be replaced and what would be the average cost of owning is operating 

cost of the machine? Machine B costs Rs. 10,000/- annual operating cost is Rs. 400/- 

for the first year and then increased by Rs.800/- every year you now have a machine A 

which is one year old. Should you replace  it with B? If so when? Assume machines 

have no resale value and that the future costs are not discounted. 
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4. A computer contains 10000 resistors. When a resistor fails, it is replaced. The cost of 

replacing a resistor individually is Rs. 1/-.If all the resistors are at the same time the  

cost / resistor is reduced by  65 paise the probability of serving at the end of the month 

is given below. What is the optimum replacement plan? 

Month 0 1 2 3 4 5 6 

Probability  of survival 1 0.97 0.9 0.7 0.3 0.15 0 

. 

5. Dr. Mohan has been thinking about starting his own independent nursing home. The 20 

problem is to decide how large nursing should be?  The annual returns will depend on 

both the size of nursing home and a number of marketing  factors. After a careful 

analysis, Dr. Mohan developed the following table:  

 Size of Nursing Home Good Marketing 

(Rs.) 

Fair market 

(Rs.) 

Poor market 

(Rs.) 

Small 50,000 20,000 -10,000 

Medium 80,000 30,000 -20,000 

Large 1,00, 000 30,000 -40,000 

Very large 3,00,000 25,000 -1,60,000 

Indicate the decision taken under the following approaches:  

 i) Maximax   ii) Maximin   iii) Minimax    iv) Huwicz (with degree of optimism being 0.7) 

and  v) Laplace 

6. Determine the Critical Path for the activity data given below. All duration are in days . 
And also calculate the floats associated with each activity using the information. 

Activity 1-2 1-3 2-3 2-4 3-5 3-6 4-5 4-6 5-6 

Duration(Days) 5 6 3 8 2 11 0 1 12 
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7 . A Large Steel manufacturing company has three options with regard to production  

i) Produce commercially 

ii) Build pilot plant 

iii) Stop producing steel 

The management has estimated that their pilot plant, if built, has 80% chance of high 

yield and 20% chance of low yield. If the pilot plant does show a high yield, management 

assigns a probability of 0.75 that the commercial plant will also have a high yield, If the 

pilot plant shows a low yield , there is only 10% chance  that the commercial plant will 

show a yield. Finally, management’s best assessment of the yield on a commercial size  

plant without building a pilot plant first has a 60% chance of high yield. A pilot plant 

will cost Rs.3,00,000. The profits earned under high and low conditions are Rs. 

1,20,00,000 and -Rs. 12,00,000 respectively. Find the optimum decision for the 

company using decision tree approach. 

8. Obtain the optimal strategies for both the players and determine the value of the game. 
 

          
 

 
 
Player A 

 Player B 
 

 B1 B2 B3 B4 

A1 18 4 6 4 

A2 6 2 13  7 

A3 11 5 17                      3 

A4 7 6 12 2 
 

 
******* 
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