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Special credit will be given for accuracy and relevance
in the answer. Marks will be deducted for incorrect
spelling, untidy work and illegible handwriting.
The weightage for each question has been
indicated in the margin.
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( English Version )
Group - A
Answer any two questions. 10 x 2 =20

1. a) A hospital has the following minimum
requirement for nurses :

. Clock time 24 | Min. number of
Period .

hours / day nurses required

1 6 AM - 10 AM 60

2 10 AM - 2 PM 70

3 2 PM - 6 PM 80

4 6 PM - 10 PM 50

5 10 PM - 2 AM 30

6 2 AM - 6 AM 40

Nurses report to the hospital wards at the
beginning of each period and work for eight
consecutive hours. The hospital wants to
determine the minimum number of nurses
so that there may be sufficient number of
nurses available for each period. Formulate
this as an L.P.P. S

b)  Solve the following L.P.P. graphically,
indicate also if it is not solvable : 5
Minimize Z = 3x1 - 2x2

subject to 3x; +4x, 212

X —3x2 <6
x; —2x2 <-4
xl,xQZO
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2. a) Reduce the feasible solution x; =3, x,=1,
x3=0, x, = 3 to basic feasible solutions
of the following set of equations : S
4x; + x5 - X3 +x, =16
X +2x, +3x5+2x, =11
b) Prove that in E" space every basic feasible
solution of the system of equation AX =b

will be a vertex of the convex set of all
feasible solutions. 5

3. a Solve the following L.P.P. by solving its
dual : 5

Minimize Z = x; + x,

subject to x; +2x, 212
Sx; + 6x, > 48
X)Xy 2 0

b)  Write down fundamental theorem of
duality.

4. a) Solve the following L.P.P. :

Minimize Z = —3x1 + 2x2
subject to —x; + 4x, 214
—3x1 + 2x2 <6

Xy, X, >0
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b) If an L.P.P. possesses at least two optimal
feasible solutions then prove that there
exist an infinite number of optimal
solutions which are convex combination of
the optimal solutions. )

Group - B
Answer any three questions. 6 x3 =18
S.  Solve the following transportation problem : 6
D, D, Dy D

4
O |10 7 3 6 |3
O, 1 6 8 3 |5
O, 4 5 3 |7
6 6 4
6.  Solve the following assignment problem : 6
I I O v v
A |14 18 20 16 16
B |12 17 15 15 16
C |14 14 13 16 20
D |12 15 16 14 19
E |15 22 13 14 16
7.  Solve the following Travelling Salesman problem :
6
A B C D E
Al|l— 14 7 17 9
B|8 — 13 20 12
c |10 10 — 15 12
D |13 11 13 — 14
E|9 11 10 12 —
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8.

10.

11.

12.

13.

14.

Solve the following game problem graphically : 6
Player B

312 1|-1 |4 3 |4

2 (5|6 |2 (4|2

Player A

Deduce a game problem into an L.P.P. and prove
that problems of A and B are dual of one
another. 6

If (aij) mxn D€ the pay off matrix of a game then

prove that the saddle point exists if and only if

max min a; = min maxa

i °
Group - C
Answer any four questions. 3x4=12

Show that in E3, S={(xy,z):2x+3y+4=0}

is a convex set. 3

Express ( 1, 2, 3 ) as a linear combination of
(1,0,1),(1,1,0)and (2, 1, 1). Isit unique ? 3

Consider the hyperplane CX=b  where
C=(3,2,4,7), X=(x,Xy%;x,) and b=8.
Find the half space on which (-6,1,7,2) and
(1, 2,— 4,1) lie. 3

What is the difference between convex hull and
convex polyhedron ? 3
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15. Prove that S={(0,1,-1), (0,1,1), (1,-1, 0), (1,1,0) }
generates E3. Find a subset of S which is a

basis of E3. Is it unique ? 3

16. Using maximin and minimax principle solve the
game : 3
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17. Find whether x; =2, x,=3, x53=0 is a basic
feasible solution of
Sx1 + 5x2 - 7x3 =21

6x1 + 10x2 + 3x3 =42

w

Find also all basic feasible solutions.
18. Write down dual of the primal problem : 3
Maximize Z = 2x1 - 3x2 + 4x3

subject to x; —x, —x; <1
X +2x,+3x326

Xy, Xq >0
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