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~ Answer all questions.
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e ~1 =1
Find the rank of the matrix {1 -1 -2 —4|
: 3 1 3 -2

6 3 0 -T,

Show that the vectors (3, Tuys(@nok—8); (0 -4, 1) and (—- 4, -4, 6) are hnearly dependent.
Find the relationship between them.

Write down the dual LP problem for the followmg LP problem —
MaxZ 8x1+2x2+20x3, ' =
10

subjectto x; +. %, — ¥z <
2x%; + x5 + 10xg < 90
3x; + x5 : < 10
4x1"+ Xy + dxg 2 25

x;, %9, %32 0.
Briefly explain two-phase method.
Compare stepping stone method with UV-method.
Explain the LP representation of a game theory problem using a simple example.
Describe briefly the queueing model with Poisson arrival and constant service time.
What is meant by piiiority queues ? Explain with an example. 5 o _
' ' ‘ (8 % 5 = 40 marks)

Find for what value of k, the set of equations 2x — 3y + 6z -bw =38,y ~ 4z + w =1,
4x — 5y + 82 — 9w = k has (i) Ro solution ; (ii)__inﬁnitely many solution.

Or

Show that the vectors (1, - 1,-1,8), (2, 1, -2, — 1), @, 0, 2, 1) and (0, 1, 1, 0) are linearly
independent. Express the vector (3, 1, 1, 1) as a linear combination of the above vectors.
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III. (2) Solve the foHoWing LP problem by simplex method :—
Max Z =10x; + 16x, + 8x4 : :
subjectto‘- Ea TP e A 220
2y E gy S0l gl
Xy, X9, %32 0.
: e Or- e
(b) Solve the following LP problem by Charne’s M-method :—
Min. Z = x + 3y + 2, ‘
subjectto 2%, + x, — xg

v v
[y

X +2x, + x3
: Xps X9y Xg 2 0.
1v. (a) Solve the following transportatlon problem by steppmg stone method

Industry | v vy g Avaﬂablhty/
"Mine ' : . month
A i 9105 w15 5035
B 20 25 15 100
c. .- 10 B 15 50
= ReQuirementlmonth 50 70 80
e Or
(b) Solve the fohowmg two person: zerosum game gxap ncally
: Player B

e 055 =12 =5 "~ 7
Player A} ' \1
20 55 -

V. (a) Customerb arrive at a shop in a Poisson process with mean interarrival time of 3 minutes.
~ There is only one server in the shop and the service times are exponentzaﬁy distributed with
mean value of 150 seconds. Find (i) the average number of customers in the shop (i) the
mean number of customers in the waiting time ; (iii) the average waiting time of a customer ;
(iv) percentage of time the queue is empty ; (v) probability that an arriving custcsmel finds at

least 3 persons in the shop. ,

Or
(b} Find the optimum solution of th following problem using dynamic programming
technigue :— -
Maximize Z = %, x, %,
subjectto 2x; + x, + 3x, = B0
%y, Xy, %3 2 0

{4 % 15 = G0 marks)



