6 /H-29 (viii) (b) (Syllabus-2015)
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N

4 MATHEMATICS

( Honours )

( Operation Research )

( HOPT-62 : OP2 )

Full Marks : 75

-_—— e S

Time : 3 hours

+  The figures in the margin indicate full marks
for the questions

Answer five questions, taking one
from each Unit

I
UNIT—I

;i 1. (a) Explain the following terms : 2+3+2=7
: (i) Convex set
(i) General linear programming
problem

(i) Optimum solution to a general LPP
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the same component. The
maximum  daily availability of the
special component is 800 pieces. The
profit per anit of the first and second

0 and ¥ 400 respectively.

() The mang
8 pieces of

dECid g€r of an .
pOSsigleogl the optim Olalj refinery must
. : mix of two

€ input. ending proce o -
S and oyt sses of which

un
— are as follows PUts per production
Pr r\' models are €50
ocess Input ] Formulate the problem as an LPP model
—[Crud Ou i hically the optimal
) e Al Cruge g [ Ouput an.d determln'e gra;p lch y . opdel .
e 3 | Gasoline X| Gasolin® Y daily production © each radio mo
2 .
\‘ 4 S 8 '
The S a — () Solve the followin Lpp graphically : 7
m .
Crudes af;mum amm f Maximize Z=x+Y
150 yyn: and g s available © . ts
ITlentunlts Tespect; are 200 ypits an subject to the €7
ga S sho & Ctively. Market require’ x+yst
mj:ilne X an at at least 100 units © _3x+yz3
be O unj 20
Pr ~ Pr its of e ¥V x20,y2z
producnOn oduced, The gasolin . l
re:cess un from, pro proﬁtls :1 . |
Pectiy & cess
an ely, p 300 00
2. LPp. °MMmulate the a;(iblej:as | unir—II
L] a)
An e . o terms - 3+3+3=
two ra§“°nic c 3. (@) Explain ¢ following
io Omp
f}:educﬁo m.Odels eail’;ly ma_nufactufes (i) Canonical an Standard form Of
Sec ﬁrst line %ne‘ e d -On a separat‘; an LPP
theond line S 60 ragi, aily capacity o‘e " + surplus e i @
R frs g 1S 7 raginy me of (i) Slack 2%
Ttajn ., tode] adios, Each unit of general LPP
each le tr Ses 1 ach u 2 ' LpP
of Nic o O pieces © (i) primal and dual problems in an
Mponent wher®
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(4)

() Obtain the d
u

Problem - al problem of the followin8

Minimj
subjeCtmmlze Z =x -3x, —2x3
to the constraints
3x =X +2x5 <7
4 2% ~4x, 212
1 +3x, +8x; =10
Xy, X9 20

and ., ;
318 unl‘estricted

the q

(b may, 2U2l of the dual pro?®”
) Wr
Iite do
wn
Mmethog to Sthe algorithm of the simplex |

Olve an Lpp

UNit—yp

follg ‘Simp lex ‘
Win m ‘
g LPp . €thod to solve ol

(b)

(@)

(b)

(©)

(5)

Determine whether the following two-
person zero-sum game is strictly
Jeterminable and fair. If it is so, give the
optimum strategy for each player : 5

Player B

-5 2
Player A

-7 -4

Explain maximin-minimax principle
with an example. 5

Determine the range of value of pand g
that will make the pay-off element ay; @
saddle point for the game whose pay-off

5

matrix is given below :
Player B

2 4 7

10 7 4

Player A
4 p 8

For the game with pay-off matrix

Player B
100 5 -2
e 7 3

Player A
8 4

the best strategies  for
d B and also the values of
e for them. Is this game (i) fair

tly determinable? 5

( Turn Over )




7. 1

(6) a)
R o UNIT—V
eduCe th -
2%2 maper. [Olowin .
then I:altnx by dOmignPay-off matrix 108 9. (a) Explain the following terms : 04 +2Y4=5
Olve th ance property and
€ problem : ! (i) Stochastic matrices and regular
stochastic matrices
Player B
0 0 o o O (@) Brand switching analysis
4 3 1 3 2 (b) There are 2 white marbles in urn A and
Solve th 4 3 4 3 red marbles in urn B. At each step of
Owing the process & marble 18 selected from
game each urn and the two marbles selected
Pla are interchanged. Let the state & of the
P 4 yer B system be the number ; of red marbles
2 4 0 in urn 4.
Solve 4 o0 8 (i) Find the transition matrix P
Progr fol] | . . ity that th
amp, owj e (i) What 18 the probabillty at there
ng techn-g game by lio® | are 2 red marbles in urn A after
fique 3 steps?
Player B (i) In the long run, what is the
Ply B B, B3 robability that there are 2 red ‘
Yer 4 A 9 1 4 marbles in urn A? 10
8raph; 2 8
*h 0! i ing terms : 2Yat+2¥2=5
Ica)) follOWing 0 X3 o 10. (@ Explan the following t€ |
(i) Fixed points of square€ matrices
Pl“yerA [ 1Playe, B (ii) Absorbing states
3 11
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(8)

. of 8
| (b) Let P be the transition mat:hu;t the
"; Markov chajn. Then prove al to the

7-Step transition matrix js ec}lu
nth power of P ie., pn) - pn,

(c A man ejther
train tq work
never takes the
but if he driveg

58
drives his car or talie he
€ach day. Sup? osro '
train two days in .
to work, then th;n
day he s jyst as likely to drive a gty

€2 train. What is the probabﬂ.lving 0
e will Change the state from drl
taking the train after 4 days?
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