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BHM 603 : OPERATIONS RESEARCH

Time : 3 Hours

Max. Marks : 60

SECTIION -A
Answer any 4 : b bl
1. Defi Y% Questions out of 5 questions, Each questi i

. Define siack vatiable, oo i et stion carries 1 mark.

2. Ex?lain unbounded solutio}f iﬁ‘éimpleg - d ekl
3. Define node and arc in a trang"‘,c;ééﬁ Onm i
4 Define aspanning tree, Odej
5. Define cutin network. - - |
- SECTION —-B
Answer any 6 questi L T
6. Obtain t:e ;t:::nns 1019 uestions. Each question carries 2 marks
Maximize f= oy ; sfojqu‘o,f L.P P“usziﬁg;g'apméai method : |
) 1+3X2 o e e
Subject to 2X; + X, < 4 o TG A
Xy + 2x2 <5
X X2 0
7. Explain M-method.

9. Write the dual . e
problem of the pri ethod.
Maximize f = Ll

Subject to X

at ;
X4 + 1 2x, + 4x;

+2x2+x35 10
2Xy ~Xp + 3xy = 8
x"s X2, X3_>_O.

P.T.0.
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10. Write a note on economic interpretation of dual variables.

11. Obtain the initial basic solution using North-West corner rule or least cost method.

Destination
£ B C D Supply

Source | 10 2 20 11 15
Source |l 12 2 9 20 25
Source ili 4 14 16 18 10

Demand 5 151 15| 15

12. Draw the network defincd by (N, A) where N={a, b, ¢, d, e}, A={(a, b), (a, Gc),
(b, ©), (b, e), (c, d), (c, e), (d, b), (d, e)}.

13. Explain the forward pass and backward pass in critical path calculation.

14. Explain the Bridges of Konigsberg problem. (6x2=12)

SECTION-C
Answer any 8 questions out of 12 questions. Each guestion carries 4 marks.

15. Explain earliest occurrence times and latest occurrence times in CPM
computations.

16. Describe PERT network. How it differ from CPM ?
17. Explain Floyd's algorithm.
18. Write the algorithm for North-West corner rule and least cost method.

19. Write the mathematical formulation of assignment problem. Compare assignment
problem with transportation problem.

20. The assignmeni cost of any onie operator {0 any one machine is given in ihe table :

Operators
t ] ] v
Machine A 10 5 13 15
iMachine B 3 9 18 3
Machine C 10 7 3 2
Machine D 5 11 9 7
Find the optimal assignment using Hungarian method.
21. Whrite the rules for constructing the dual problem.
22. Describe how to solve an LPP using M-Method.
4
™
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23. Use simplex method to solve the LPP:
Maximize f = 4x4 + 10X,
Subject to 2x4 + X, < 50
2x4 + 5%, < 100
2X4 + 3%, <90
Xy, X2 0
24. Use dual simplex method to solve :
Minimize = 2% + X5
Subjectto 3x; + X 2 3
4%, + 3%y, 26
Xy + 2%y 2 3
X4, X5 2 0.

25. Consider the following LPP :
Maximize f = 4x; +14X, |
Subject to 2x, + 7X; + X3 =21

Xy + 2%, + Xy = 2%
Xis X Xegi % 20 o0

Check the optimality and feasibility of LPP. vﬁth basic variables (X, X;) and

3 0
inverse = ¢
=ie) '
- 1
7 : X
p6. Write a note on sensifivity analysis and post opfimal analysis. {8x4=32)

SECTION-D
Answer any 2 questions out of 4 questions. Each question catries 6 marks.

27. Use duality to solve the LPP :
Maximize f = 3x4 + 2%,
Subject to Xq + Xy = 1

Xq + Xp <F
Xq + 2x2 <10
X, <3
Xy X 2 0.
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28. Solve the LPP using M-method !
Minimize f = 4x4 + 3X,
Subject to 2x4 + X, 2 10
3%, +2%X; <6
Xq + X5 2 6
X, Xp 2 0.

29. Find the optimum transportation cost of the following transportation problem :

Market
A B G D £ Available
Factory P 4 1 2 6 9 100
Factory Q 6 4 8 5 7 120
Factory R 5 2 6 4 8 120
Demand 40 50 -1 ¢ 90 80

30. A project consists of 12 activities with the three time estimates of these activities
(in weeks) are given below :

Activity | Optimistic Time | Most likely Time | Pessimistic Time
1-2 8 & 4. 5
2-3 3 B 3
24 2 3 4
3-5 3 A 5
4—-5 : A 5
46 3 L~ 7
5-7 4 g Ay 6
6-7 6 7 8
78 2 4 6
7-9 1 2 3
810 4 6 8 |
9-10 3 5 7

a) Draw the PERT network.
b) Compute expected project completion time.
c) Find expected variance of the project length. {2x6=12)




