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All questions carry equal marks.
- Thel.re are-three sectidns in the paper. -
All sections are c,o_mpulsory.-
Attempt any ﬁve questions from each Séction._" '
Use of simple ca;l(;ulator is élloWéd. .
Section A
1. D:ef'me the temi- O.R. and write its appli‘cati_oﬂs in different areas of real life.

2. Explain any two of the following : |
()] SIack variablés |
b) Arﬁﬁcia} variables

(¢) Dual prices.
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3. - What do you mean by linearly dependent and linearly independent vectors ? Check whether
el |
the given set |1 . -1[,1 1 | is linearly dependent or linearly independent. '

L]

4, What do you mean by éx‘tremequi_nt in c;)nvéx set:? Fmd all extr‘eme point; from thé .system
of equations given b};hw : | : _ ,
Zx]+ Xy = x3 =2 | |
3’,‘-1 Tt ’;3 : 3
A 5. _(a) Define c’:onve.x set. DOes the union _pf convex se-ts lS a convex ;et _?,
() Show that the following set is convex :
S = {{x}, x3) | x) +x3 = 3; x; 20, xzt Z.O}\-
6 - _Cox;lsider the"followin'g LPP y\;ith two variables : _

© Maximize Z = 2x| + 3x,

Subjecf to:
C 2xy * xzs 4
x] + ZX2 _‘S 5:

xl,xZZO._"
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(@) Determine all the hasic solutions of.the problem, and classifj them as feasib_ie_ and

infeasible.

(h)  Verify graphically that the solutxon obtamed in (@) is the optimum LP SOlUtl()l'l Hence,

conclude that the optlmum solution can be determmed algebralcally by con31der1ng ther '

basic feasxble solunons only

- Section - B

S

Day Trader wants to invest a sum of money that would generate an annual yield of at least

~$ 10000. Two stocks gfoups are avilable : b’lﬁe c}iips and high tech, ‘with a\'lerage annual yields

of 10% and 25%, respectively. T‘hough ‘high-tech stocks pi'ovide higher yield, they are more
risky, and Trader wants to lnmlt the amount mvested in these. stocks to no more than 60% '

of the total inv estment Formulate the above problem as a LPP to maxm'uze an annual

yield, ' S o

, So_lvé the given LPP 'grép_hically :

Maximize Z= xy + 2x,
Su_bject 'to_ '
l;xl - sl
Xy + ixz _72 3

' xi, X2 Z 0.
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9. Consider the following LP : ‘

Maximize Z = xl

. Subject to :
Sxy +xy =4
6x, txy =8
3x, + x4 = 3
Xy, X, 'x3, x4 2 0.

(a) Solve the problem by inspection (do not use the Gauss-Jordan row operations), and
justify the answer in terms of the basic solutions of the Simplex method.

(b). Repeal (a) assuming that the ob_jecﬁv*e function calls for minimizing z = x,.
10. Consider the't'wo—dimenéional solution space in ﬁgure'given below.
Suppose that the objective function is given as '

Maximize z = 6x, + 3x5. -

If the simplex iterations start at point' A, identify the path to the optimum
pointD. - ' : _ . -

Ky

Determine the entering variable, the corresponding ratios of the feasibility condition, and the
change in the value of z. : : BIPE ' o



(5 ) | C 1677

11, For the fdilowing LP, identify three alternative optimal basic solutions and then write a general

~ expression for all the nop-basic aiternative optima :
Maximrize Z =2, + 4x2
Subject to :
X, + 2xy <5 -
X + Xy < 4
X1, X3 20
12" Use Big-M method to solve : |
- Maximize 7 = }Qx, + 20x,
.. Subject to :
61, + 85, > 100
7¥] + 123?2 > 120

P.TO.
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Section C ‘
13. Comxﬁen.l on .thérfuture of artificial {farie_xbl'es at the optimal t.a‘_ble of phase 1.
14, erite the dual of ‘the following LPP : - ) .
Mini_mize Z=x + Xy + X3
Subject fo .

¥y - 3ty + 4x; = 5

1A
)

5‘1 - 2%
. 2x2 -x3 24
Xp; Xy 2 0 and x5 is u.nrestri'th:d.
15. W.hat do you undéfstand by feasibi-].ity and optimal.ity ranges'_of the-v_gﬁables in LPP'7
16. Consiéer the followihg LPmc;dé_l : |
- _Maxi_mize' Z=4x + lbxz |
Subj't?ct to. :
26, + %, 50
2x, J;.Sxi, < _100
20, .+ 3xy < 90

Xy, X3 2 0
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~ Check the optimality and feasibi]iiy of each of the following basic solution :

5/8°  -1/8 0
Basic variables = (x}, x5, x5), Inverse = [-1/4 1/4 0

~1/2 —i/2‘ 1
17.  Use dual siinplex method to solve the given LPP ;

- Minimi‘zé Z=3x+ X,

- Subject to ;
txn>1 - -

2x; + 3xy > 2
L xp %y 2 0.
" 18. . Consider the follbvvil}g LP “‘ ‘

Maximize 7 = 5%, + 12x, + 4x,

| | "j.'Subjec‘t o5
£+ 20 + x3 < 10
2% —x2f3x3=8:
Xy, xg, xé > 0.

PTO.,
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Using x4 and A as starting variables, the optimal tableau 18 giveﬁ as :

1677

Solution

1677 - . -8

Bziéic xy X  xy X4 | A
0 o s _29/5'. sM 2_74)5
x, o 1 st s A 12/5
X 1 | 0,_- 5 s . | s 26/5
W_riter'thle associated dua] p,robléfn_ aqd determine its optimal' solution.
. |
|
1200
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