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1.a)
Define OR  and indicate its scope.

   b)
State the limitations of graphical method.

   c)
What are the advantages of Simplex method over basic solution method?

2.a)
Solve graphically the following linear programming problem.

Maximize ≥ = 5x1 + 3x2

Subject to 
3x1x2≤ 12




X1 + 2x2 ≤ 14




X1 + x2 ≤ 8




X1,x2 ≥0.

   b)
Solve the following linear programming problem by simplex method:

maximize ≥ = 3x1 +2x2

subject to 
-2x1 + x2 ≤ 1

        
                           x1 ≤ 2




   x1 + x2 ≤ 3




   x1 + x2 ≥ 0.
3.a)
What are the features of duality problem?

   b)
A company manufactures three types of dolls. The ‘boy’ requires ½ m. of red cloth, 1-½m. of green cloth,  1-½m. black cloth and 5kg. of fibre.
The ‘girl’ requires ½ m. of red, 2m. of green, 1m. of black and 6kg. of fibre. The ‘dog’ requires ½m. of red, 1m. of green, ¼ m. of black and 2kg. of fibre. The cost of the three dolls are:Rs.12.50 per each ‘boy’, Rs.15.00 for each ‘girl’ and Rs.10.00 for each ‘dog’. The firm has 2000m. of red cloth, 1500m. of green cloth, 2500m. of black cloth and 6000kg. of fibre available.

To maximize turnover how many of each type of dolls are to be manufactured?
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4.a)
Indicate the steps involved in the solution of a transportation problem.

   b)
A company has three warehouses A,B and C and four stores  w,x,y and z. The warehouses have altogether a surplus of 150 units of a given commodity as follows: 



A = 50; B = 60 and C = 40.



The four stores need the following amounts:


w = 20;  x = 70;  y = 50  and z = 10 


Cost of shipping one unit of the commodity in Rs. from various warehouses to different stores is as follows:







Stores






w
  x
 y
z    .



A

50
150
70
60
     Warehouses
B

80
  70
90
10




C

15
  87
79
81


Formulate the linear programming model and find the transportation cost.

5.a)
What are the features of an assignment problem?

   b)
An airline that operates seven days a week operates as per the following daily timings:


Flight no.   Delhi  -    Culcutta
Flight no.
Calcutta     -     Delhi
     
        Dep            Arr

                            Dep

   Arr
101
      7.00am
9.00am

   1

9.00am

11.00am
            102
      9.00am
11.00am
   2

10.00am
12.00noon
   
103
      1.30pm
3.30pm
   3

3.30pm
5.30pm
104
      7.30pm
9.30pm
   4

8.00pm
10.00pm
Crew must have a minimum layover of 6 hrs. between flights. Obtain the pairing of flights that minimizes layover time away from home. For any given pairing the crew will be based at the city that results in the smaller layover.


For each pair also mention the town where the area should be based.

6.
A machine shop has a press which is to be replaced as it wears out. A new press is to be installed now and an optimum replacement plan is to be for next 7 years after which the press is no longer required. Following data is available:


	Years
	Cost of new machine
	Salvage value
	Operating cost

	1
	500
	250
	150

	2
	525
	125
	200

	3
	550
	75
	250

	4
	600
	50
	300

	5
	650
	40
	375

	6
	725
	25
	450

	7
	800
	0
	575




Find an optimum replacement policy.
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7.a)
What is the principle of dominance?

b)
For the following Pay-off metrix for firm A, determine the optimal strategies for both the firms and the value of the game (using maximini-minimax principle):






Firm B



  3
-1
4
6
  7




-1
 8
2
4
12


Firm A

16
 8
6        14
12




  1       11       -4
2
  1

8.a)
Explain the basic steps involved in developing an inventory model.

   b)
Compare the features of deterministic models and stochastic models.
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1.
Two companies A and B are competing for the same product. Their different strategies are given in the following Pay-off matrix


Determine the best strategies and find out the value of game






Company  B
	
	B1
	B2
	B3

	A1
	2
	-2
	3

	A2
	-3
	5
	-1



CompanyA

2.
A manufacturer has distribution centres located at Hyderabad, Madras, Visakhapatnam. These centres have available 40, 20 and 40 units of his product. His retail outlets require the following quantity (units). A÷25, B-10, C-20, D-30, E-15. The shipping costs per unit in rupees between each centre and outlet is given in the table. Determine the optimes shipping cost 
	Centres
	Retail outlets

	
	A
	B
	C
	D
	E

	Hyderabad
	55
	30
	40
	50
	50

	Madras
	35
	30
	100
	45
	60

	Visakhapatnam
	40
	60
	95
	35
	30
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3.a)
Solve the following L.P.P by simplex method.

Min Z=60 x1 + 80x2

S.T
     x1 ≤ 400



     x2 ≤ 200



     x1 + x2 = 500


x1, x2, ≥0
b) What is the dual form to the above primel.
4.
Solve the following assignment problem represented by the matrix.

	JOBS

T   

	A
SKS
	1
	2
	3
	4

	A
	10
	12
	19
	11

	B
	5
	10
	7
	8

	C
	12
	14
	13
	11

	D
	8
	15
	11
	9



5.
Students in a college arrive at the fee-collection centre in a pattern that can be described as Poisson distribution at an average rate of 500/hour. A single clerk in the office can perform the task at a mean rate of 60/hour; where the service times are also exponential distribution. If the principal thinks, that, on average students should not have to wait longer than 30 minutes to served, how many clerks should be scheduled for fee collection.

6.
There are five jobs, each of which must go through the two machines A and B in order AB. 


Processing times are given below. Determine a sequence for five jobs that will minimize the elapsed time T.

	Job →
	1
	2
	3
	4
	5

	Machine A
Machine B
	5
2
	1
6
	9
7
	3
8
	10
4
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7.a)
Describe the problem of replacement of items whose maintenance costs increase with time (assume value of money remains constant).
b)
The cost of a machine is Rs.12,200 and its scrap value is Rs.200. The maintenance costs as found from experience are as follows:

	Year
	1
	2
	3
	4
	5
	6
	7
	8

	Maintenance cost in Rs.
	200
	500
	800
	1200
	1800
	2500
	3200
	4000




When should the machine be replaced?

8.a)
State and explain Bellman’s principle of optimality.

b)
The demand of an item is uniform at a rate of 25 units/month. The fixed cost is Rs.15/- each time a production run is mode. The production cost is Rs.1=00/item, and the inventory carrying cost is Rs.0=30/item/month. If the shortage cost is Rs.1=50/item/month; determine how often to make a production run and of what size is should be?
***     ***     ***
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1.a)
Explain the characteristics of O.R.
   b)
Solve by Simplex method:



Max.   Z=2x1 + 5x2


s.t
x1 + x2 ≤600



0≤x1≤400



0≤x2≤300

2.
Find the optimal solution of the following transportation problem.







Destination






D1
D2
D3 
D4 
Supply




01
1
2
-2
3
70


Origins
02
2
4
 0
1
38





03
1
2         -2
5
32


                 Demand    40        28        30        32

3.a)
Solve the following assignment problem







Persons






P
Q
R
S





A
10
12
19
11



Tasks

B
  5
10
  7
  8





C
12
14
13
11





D
  8
15
11
  9

b)
Find the sequence that minimizes the total elapsed time required to complete the following tasks. Each job is processed in the order







JOB



ACB


  I
II
III
IV
V
VI
VII





A
12
6
5
11
5
7
6






Machine
B
7
8
9
4
7
8
3





C
3
4
1
5
2
3
4
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4.a)
Discuss group replacement theory.

b)
A truck is priced as Rs.60,000 and running costs are estimated at Rs.6000/- for each of the first four years, increasing by Rs.2000/- per year in the fifth and subsequent years. If money is worth 10% per year, when should the truck be replaced. (assume scrap value as zero)

5.a)
Explain briefly the main characteristics of a Queueing system.

b)
Arrivals at a Telephone booth are considered to be Poisson with an average time of 15 minutes between one arrival and the next. The length of the phone call is assumed to the distributed exponentially with mean 4.5 minutes.


i) What is the probability that a person arriving at the booth will have to wait.



ii) What is the average length of the queue that form time to time.

6.a)
What is the problem of inventory management.

   b)
Find the optimal order quantity for a product for which the price breaks are as follows:



for 
0≤q<100

Rs.20/-unit



for
100≤q<200

Rs.18/-unit



for 
200≤q


Rs.16/-unit


The monthly demand for the product is 400 units. The storage cost is 20% of unit cost of the product and the cost of ordering is Rs.25/- per month.

7.a)
Solve the following game without saddle points




   
      B

5
1

A
 3
4

   b)
Obtain minimum path by solving the given Dynamic programming problem.



[image: image1.png]



8.
Write short notes on:



a)
Duality principle in L.P.P



b)
Poisson arrivals



c)
Unbalanced transportation problem.
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1. Solve the following problem by Simplex method maximize

Z = 5x1 + 4x2 – x3 + 3x4
Subject to 
3x1 + 2x2 – 3x3 + x4 ≤ 24


3x1 +3x2 +x3 + 3x4 ≤ 36


and x1 ≥ 0; x2 ≥ 0; x3 ≥ 0; x4 ≥ 0
2.
Consider the transportation problem having the following cost and requirements table.

	
	Destination

  1       2      3      4
	Supply

	             1

Source  2

             3

             4
	  5       6      4      2

  2      M      1     3

  3       4      2     1

  2       1      3     2
	10

20

20

10

	Demand
	20     10    10   20 
	




Find the optimal solution to the above problem.

3.
There are 5 jobs, each of which must go through machines A, B and C in the order ABC.



Processing times (in hours) are given as
	Job:
	1
	2
	3
	4
	5

	Machine A(Ai):
	10
	11
	8
	7
	6

	Machine B(Bi):
	6
	4
	5
	3
	2

	Machine C(Ci):
	9
	5
	4
	6
	8




Find the optimal processing sequence.
4. Gordlite company has installed 200 electric bullos of a certain brand. The company follows the policy of replacing the bulbs as and when they fail. Each replacement costs Rs.2. The probability distribution of the life of the bulbs is given as 



Life of bulbs (weeks):
1
2
3
4
5



% of Bulbs                 :
0.10
0.30
0.45
0.10
0.05



Determine the cost /week of the replacement policy in the long run.
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5.
Patients arrive at a clinic according to a Poisson distribution at a rate of 30 patients per hour. The waiting room does not accommodate more than 14 patients. Examination time per patient is exponential with mean rate 20 per hour. 


a) Find the effective arrival rate at the clinic 

b) What is the probability that an arriving patient will not wait? Will find a vacant seat in      the  room?



c) What is the expected waiting time until a patient is discharged from the clinic?

6.
An item sells for $4 unit but a 10% discount is offered for lots of size 150 units or more. A company that consumes this item at the rate of 20 items per day wants to decide whether or not to take advantage of the discount. The setup cost for ordering a lot is 50 and the holding cost per unit per day is $0.30. Should the company take advantage of this discount?

7.
The purchasing cost per unit of a product is $10 and its holding cost per unit per period is $1. If the order quantity is 4 units, find the permissible range of p under optimal conditions given the following demand Probability Distribution Function (PDF): (where p is penalty cost).



D 
0
1
2
3
4
5
6
7
8



F(D)
0.05
0.1
0.1
0.2
0.25
0.15
0.05
0.05
0.05

8.a)
What are the major limitations of game theory?

   b)
The following matrix represents player A’s pay-off in a two-person zero-run game:







player B






30
40
-80



player A

0
15
-20






90
20
 50


Find the optimal strategies for the two players and the value of the game.
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