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This question paper has three sections in all.
Allempt any Five questions from each Sccliﬁn.
All questions carry equal ma_r'.;s.
All Sections are compulsory.
Use of simple calculator is allowed. |
Section A
1. Discuss any five principles of modeling in operaliong research.

2. Define the term Basis of a vector-space. Check whether the given set of vectors [3. 0. é].

[7, 0, 9], [4, 1, 2] form a basis of R3? or not.

3. . Define basic solution of a Linear Programming Problem. Find al! basic feasible solutions of

the equations given by :

2x| + 6xy + 2,\'3 +xy =

I
2

6x' + 4XZ + 4X3 + GX4 = 2.
PTO.
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Define a convex set. Examine the convexity of the following set :
X = {(xpox) [ xpxy 2 1, x; 20, xy 2 0},

Ozark farms uses at least 800 Ib of special feed daily. The special feed is a mixture of corn

and éoybean meal with the following compositions :

Ib per Ib of feedstuff
Fc.ec'lsml'f | Protein Fiber | Cost (S/1b)
Com 09 02 03
Soybean meal | .60 06 .90

The dietary requireﬁlents of the special feed are at least 30% protein and at most 5% fiber.

" Formulate a Linear Programming Problem for Ozark farm to determine the daily minimum-

cost feed mix.

Consider the following LPP :

Maximize z = 3x) + 2y

Subject to :
X tx<4
X = xy €2
Xpy X920

(@) Determine all the basic solutions of the problem and classify them as feasible and
infeasible. |

(b) Show how the infeasible basic solutions are represented on the graphical solution

space.
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Section B
7. Discuss the following special casés that arise in LPP :
(a) Degeneracy
(b) lnfw;c,iblc solutions.
8. Use gmphical method to solve the following LPP :
Maximize z=3x +2x
Subj.ecl to :
Sx) +x92 10
;2.\‘, + 2x4 2-'I2
X; +4xy 2 12
X5, %20
9. Consider the following system of equations :
X +2xz-'3x3+5x4+x5=4

5X| - 2x2 +6X4+.1'6-

!
oo

2x|+3x2-2r3+3x4+x7=3
—x|+X3—2.\’4+x8=0

Xps X9 oo » Xg 20

P.T.O.
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Let xs. x. x5 and .-‘8 be a given initial basic feasible solution. If x| becomes basic, which
of the given basic variables must become non-basic at zero level 'for all the variables to remain
non-negative and what would be the value of x; in the new solution ? Repeat this procedure

for xo xy-and x4.
10. Use Big M method to solve the following LPP :
Maximize z=3x; + 2x,

Subject to :

I'1. Describc altermate optimal solutions in LPP. Find any rhree alternate optimal solution (if they

cxisl.) for the following L.PP :
Maximize oEEgt 2x, + 3x3
Subject to :
Xy + 2xy + 3x3 < 10

xl +..\'2$ 5

Xl. .\'2, X3 2 0.



12.

13.

(5 ) . _ _ 2424
Solve the following problem by inspection, and justify the method of solution in terms of the

basic solutions of the simple method : °

Max_imize z = 5x - 6x2 + 3x3 - Sx4 + |2Jc5

" Subject to :

X 3ry b Sxy 4 6xg 4 xS 90
Xjo X9, X3, X4u Xg 2 0.
Section C
For the linear programming problem given by :
Max .z = 3xy + 2xy + Sx3
(Coefficients 3, 2, S 1;epresent .lhe unit revenue for x,, x, ar.ld X3 resp.ectively)
Subject 1o -
X, + 2xy + x5 < 430 (Operation 1)
3x) + 2xy £ 460 (Operation 2)
x; + 4xy < _420.(Operatioq 3)

X)y X9, X3 2 0.

P.T.O.
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The optimal table obtained from simple method is as follows :

Basic | xy x5 x3 x4 x5  xg Solution

L5

4 0 0 1 2 0 1350

~1 1 -1
Xy T 1 . 0 E T 0 100
"3 1 o
X3 § 0 1 0 5 0 230

x¢ [2 0 0 2 1 1 20

where x4, x5 and xg are the slack variables for constaints of operations 1. 2 and 3
respectively.
Determine the range of unit revenue for x, for which the present solution remains optimal for

the given problem.
Obtain the dual problem of the following primal problém :
Minimize 7= x) = 3xy = 2xg
Subject to :
3xl - X2 + 2.\'3 =17
ey + 2x5 2 12
L]
x; +4xy 2 12

X}, X5 2 0, x5 is unrestricted.
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15.  Consider the follpv&ing linear programming probletﬁ :
Maximize z = 2x) + 20y + 4xy
Subject to :
2x, +x2+7x352.
3x) + 4xy + 2xy 2 8
X, X, x3 2 0.

Show that Phase-1 will terminate with an artificial basic variable at zero level. Perform only

one iteration at Phase-2. -
'16. Use dual Simplex Method to solve the given LPP :
Maximize 2= -x) - 3y

Subject to :

.3‘
I
o

IA

[\ ]

o
+
o
v
N

P.TO.
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17. (fdnsider the following LPP :
Maximize z = 5x; + 2xy + 3x3

Subject to : \

x; + 5xy 4 2x3 < bI

IA
I
()

X; = 5x5 — 6x3
Xps X9, X3.2 0
The following optimal tableau corresponds to specific values of b, and b,. .

Basic | x, Xy X3 Xy . X5 Solution

z 10 a 7 d el 150

o ofv b2 1 0| 30

xs |0 ¢ 8 -1 1| 10

Determine the following :
(@) The right-hand-sidé values b and b,
() The elements a, b, ¢. d, e.

18. Discuss economic interpretation of duality.
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