Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

wvas Instrivte of Tecnng.
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Operations Research
Time: 3 hrs. : Max. Marks:100

Note: Answer any FIVE full questions, selééi‘fhg atleast TWO questions from each part.

 PART - A

What is Operations Research? List and explain briefly lmportant phases of operations
research. (06 Marks)
The ABC electrical appliance company produces two. products namely refrigerators and
cooking ranges. Production takes place in two separatc departments Refrigerators are
produced in departmerit I and cooking ranges are produced in department II. The weekly
production cannot“exceed 25 refrigerators in department [ and 35 cooking ranges in
department II, because of limited available facilities in the two departments. The company
regularly employs a total of 60 workers in the two departments. A refrigerator requires
2 man — weeks of labour while a cooking range requires 1 man-week of labour. A
refrigerator contributes a profit of Rs.600 and a range contributes a profit of Rs.400.
Formulate the problem as an L.P problem to determine the number of units of refrigerators
and cooking ranges that the company should produce to maximize profit. (08 Marks)
Define and illustrate with examplesslack, surplus and artificial variables. (06 Marks)

Solve the following LPP by Graphical method :
Maximize Z = 40x,; + 100x;
Subject to : 12x; + 6%, < 3000
4x; +10x2 < 2000
2x1 + 3%, < 900
and X120,x220. (08 Marks)

Using Simplex method, solve the following LPP
Maximize Z = 3x; + 2x; + 5X3 |
subjectto:  x;+2x;+ x3< 430
) 3x1+2x3 < 460
X1 +4x; <420
and xj, X3, X32 0. (12 Marks)

Use penalty method to solve the followmg LPP
Minimize Z = 5x; + 3x;
Subject to 21 +4x,< 12

2x;+ 2x2=10
SX; = 2)(2 2 10
and X, x>0, (10 Marks)

Use two-phase simplex method to solve LPP
maximize Z = 5xi=4x; + 3x3
subjectto  2Xi+ Xy—6x3=20
6x1 + 5%+ 10x3 <76
8x1—3x2+ 6x3< 50
and X, X2, x320. (10 Marks)
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Obtain the Dual of the following Primal problem
Minimize Z = 3x; —2X2 + X3 s

Subjectto  2x1-3Xx+x3<35

4x1-2%, 29
—8x1+4x2+3x3=8 _
and Xy, X2 20 ; X3 is unrestricted. (06 Marks)

Use Revised Simplex Method to sol

Maximize Z = X1 + 2X3

Subjectto: x;+x3<3
X1+ 2% 3

ﬁe following LPP :

3}(1 +x3 <
and X1, %20, (14 Marks)
What is maant hy post optimality analysis? Dlscuss (10 Marks)
Solve the oleﬁvmg LPP by Dual Slmgle‘k Method :
Mlmmfke 2= 2x; + X2
Subje“"%‘% 3x;+ x223
4x,+3x2,26
X;+2x22 3
and X, X2 0 % ,' ' (10 Marks)

A product is produced by four factories Fi;:F3, F3 and F4. Their unit production costs are
Rs.2,3,1and 5 ggpcctlvely Productio c&pacnty of the factories are 50, 70, 30 and 50 units
respcctlvely Thg, product is supphcdia"four stores Sy, Sy, 'Sy and S4 the requirements of
which are 25, 3§--,--‘105 and 20 respec ively. Unit costs of transportanon are given below :

production and transportation cost is
minimum. : ) (12 Marks)
A departmént | has five employees v th five jobs to be performed. The time, in hours, each
men will take‘fo perform each job is given in the matrix below. Assign the jobs to employees
to minimize cost.

Employees
1 2 3 4 5§
A|l10 5 13 15 16
B3 9 18 13 6
Jobs C |10 7 2 2 2
_ D 11 9 7 12
E|{7 9 10 4 12

(08 Marks)
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i) Pure strategy
i1) Mixed strategy
i11) Saddle point
iv) Two — person zero sum game.
Reduce the following game by domin

(06 Marks)

f‘%

(08 Marks)

(06 Marks)

Explain briefly the followi
Simulated annealing
Tabu search algorithm .
Metaheuristics ~ “.
Genetic algorithﬂfl%w'
g 7

(20 Marks)

3 of 3,




