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Answer Question No. 1 which is compulsory and any five from the rest.
The figures in the right-hand margin indicate marks.
1. Answer the following questions : 2x10
(@) Write the characteristics of a linear programming problem.

(b) How do you recognize that an LP problem is unbounded while using the
simplex method ?

(c) What is an artificial variable ? How does it differ from slack/surplus

variable ?
(d) Whatis sensitivity analysis ? Wh
(e) Explain why transportation algqi#m is not ag@gpriate for solving the
assignment problem.

(f)  Whatdo you mean by unbalanced ; roblem ? Explain how it is
handled in the solution process.

(9) Whatis a Markovian queueing model ?
(h) Differentiate between Fibonacci and golden section search methods.
(i)  Write the general form of a quadratic programming.

(i)  Whatare primary uses of Kuhn-Tuker necessary and sufficient conditions ?
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2. (a) One manufacturing company produces pistons, rings and valves for whicl
the profits per unititem are Rs. 15, Rs. 10 and Rs. 8 respectively. It take:
one hour of preparatory work, ten hours of machining and two hours o
packing and allied formalities for a piston. The corresponding time require
ments for rings and valves are 1, 4, 2and 1, 5, 4 hours respectively. The
total number of hours available for preparatory work, machining anc
packing with allied formalities are 100, 500 and 400 respectively. Formulate
the problem in to a LPP so that the company gets the most profitable mix
assuming that all items produced can be sold. ]

(b) Using graphical method solve the following LPP : :

Maximize Z = 3x o’ s 2x2

subject to 2%, * X, <2
3x1 & 4x2 = 12
R s =0

3. (a) Usingsimplex method to solve the following LPP : ¢

Maximize Z= 2x1 + 4x2 + X, + X,
i <
subject to X, +3x,+Xx, < 4
<
2x1 + X, < 3

E e
_ x2+4x3+x4_ 3
2
Ky Koy Kgy Xy = 0

o
(b) Write the various steps involved in a primal-dual forgnulation. Ex
an example.

4.  Using Big-M method solve the following LPP :

Minimize Z= 59X, — 6x,—7x,

subject to X, +3X,— 3%, =15
5x,—6x,+10x, =2 0
X, *# X, #%x, =5

>
X0 Xy Xy = 0
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5. (a) Obtain an initial basic feasible solution of the following transportation
problem by using North-West cornerrule : 5

Source/Destination D1 D2 D3 Availability

St 6 8 4 14
S2 4 12
S3 1 6 S
Requirement 6 10 15

(b) Find an optimal assignment of workers to jobs if the completion time

(in hours) of different jobs by different workers are given below : 5
Job / Workers W1 w2 | W3 |W4
J1 7 9 10
J2 9 9 8
J3 10 |8 |7 [
J4 10 6 8 7

6. (a) A road transport company has one reservation clerk on duty at atime.
Customers arrive at a rate of 10 per hour and the clerk can solve 12

customers on an average per hour. Find 9
(i) Theaverage humber of customers waj n e of the clerk.
(ii) The average time a customer has to

(b) Patients arrive at a clinic according to a poi on at a rate of

30 patients per hour. The clinic has an waiting room which can accommo-
date maximum 16 patients. Examination time per patient by the doctor is
exponential with mean rate of 18 per hour. Find 5

(i) The probability that an arriving patient will not wait.

(i) The expected waiting time of a patient until he is discharged from the
clinic.
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7.

8.

Solve the following quadratic programming problem :

_ 2
Z= 2x1 + 3x2—2x2

Maximize

Subject to X 4%, 5 4
Xj= % £ 2
X;; X, 2 0

Solve the following problem using the projec

Minimize Z =4x, - x22 -8

subject to 26-x2-x,°=0
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