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BACHELOR’S DEGREE PROGRAMME
(BDP)
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(Elective Course : Mathematics)
MTE-12 : LINEAR PROGRAMMING

Time : 2 Hours Maximum Marks : 50
Weightage : 70%

Note : (i) Question No. 1 is compulsory.

(it) Answer any four questions from
question nos. 2 to 7.

(iti) Use of calculators is not allowed.

1. Which of the following statements are true and
which are false ? Give a short proof or a

counter-example in support of your answer : 10

(1) A feasible solution to an LPP need not

satisfy all the constraints, only some of
them.

(1) If dual has an unbounded solution, primal
has a feasible solution.
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(111) The initial basic feasible solution of a
transportation problem obtained by North-
West Corner Method is always optimal.

(1iv) When maxmin and minimax values of the
game are same, then there is a saddle
point.

(v) In an LPP, the objective function specifies
the dependent relationship between the
decision variables and the objective

function.
2. (a) Solve the following LPP graphically : 5
Maximize :
Z = 3x; + 2x,
subject to the constraints :
2%, +x5 =1
X <2
X +x5<3
Xy,%9 2 0.

(b) An animal feed company must produce
200 kg feed of a mixture containing
ingredients X; and X,. X, costs ¥ 3 per kg

and X, costs ¥ 8 per kg. Not more than
80 kg of X; can be used and minimum
quantity to be used for X, is 60 kg. Find

how much of each ingredient should be
used if the company wants to minimize the
cost. Formulate the mathematical model
into LPP. 5
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3. (a) Consider the system of equations :
Xy +2x9 +4xg+x, =17
2% —Xg +3%x3 —2x, =4
x, =1, x5=1, x3=1, x,=0 is a feasible

solution. Reduce this feasible solution to

two different basic feasible solutions. 5
(b) Use simplex method to solve the LPP: 5
Maximize :
Z = 2x; + 3x,

subject to the constraints :

X, +x9 <4
—X; +%9 <1
X, +2x5 <5
and x, 20, y>0.
4. (a) Find the dual of the following LPP : 5
Maximize :
7, =2x; +x,

subject to the constraints :

X, +5x9 <10
X +3%xy 26
2%, +2x4 <8

x5 20 and x; unrestricted.
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(b) Find the optimal solution of the following

transportation problem : 5
Destinations
Source Available

A B C

I 6 8 4 14

II 4 9 8 12

111 1 2 6 5
Demand 6 10 15

5. (a) Five men are available to do five different
jobs. From past records, the time that each
man takes to do the job is known and given

in the following table : 5
Jobs

I 11 Im 1v v

A 2 9 2 7 1

B 6 8 7 6 1

Men C 4 6 5 3 1
D 4 2 7 3 1

E 5 3 9 5 1

Find the assignment of men to jobs that
will minimize the total time taken.

(b) Examine whether the following set 1is
convex or not : 5

S= {(xl,x2) cx? x5 <100 + X 21}
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6. (a) Solve the following 2 X 2 game graphically :
5
Player (B)
B, B, B; B,

A2 1 0 -2

Player (A)
A, |1 0 3 2

(b) Formulate a suitable LPP of the following

game with respect to minimization and

maximization : 5
Player (B)
1 -1 3
Player (A) |3 5 -3
6 2 -2

7. (a) Using dominance, solve the following

game : 5
Player (B)
I II III IV
116 8 3 13
Player (A) 2 {4 1 5 3
318 10 4 12
413 8 7 12
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(b) Use two phase simplex method to solve the
following LPP : 5

Maximize :

7 =3x; —x,

subject to the constraints :

2x, +x9 =2
Xy +3%9 <2
Xy <4

Xy,%9 2 0.
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Gi) @ TH S A BA URES B, A A H
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(&) frafafea LPP =1 wwtg fafy ¥ &1 3@
SIS 5

AfhaHIen<o i :

Z = 3x; + 2x,
EEIEDE

—2x; +x5 =1

x, <2

X +x5<3

X1,%9 20.
(@) TH 9 I) T A g X, 3R
X, % A0 ¥ 200 kg TR S B X,
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Xy +2xy +4xg+x, =17

2% —Xg +3%x3—2x, =4
=1, x9=1, x3=1, x,=0 U ETd
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Z = 2x; + 3x,
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X, +x9 <4

X, +2x5 <5

%, 20,x5 20.
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4. (%) frfafed LPP #1 &t 9@ SIT @ 5

AR AR HIfIT :

Sdfh

7 = 2x, +x,

X, +5x5 <10
X, +3x5 26
2%, +2x5 <8

xo >0 R x, SYfqafed 2l

(@) f=fafaa ager 9aen &1 a9 &d

@ HIfET 5
eI} A ELGEK]
A B C
I 6 8 4 14
11 4 9 8 12
111 1 2 6 5
o 6 | 10 | 15
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(%) dfe =afe@l w1 o9 fa= St w2
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SIE|

I 11 111 IV V

A 2 9 2 7 1

B 6 8 7 6 1

=i C 4 6 5 3 1
D 4 2 7 3 1

E 5 3 9 5 1
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C-2451/MTE-12 P.T.O.



[12] MTE-12
6. (%) f=fafEd 2 x 2 T@d TwE fafy 9 &«
CAIE LS 5
faeret (B)

Bl B2 B3 B4

A, [2 1 0 -2
faeet (a)
A, |1 0 3 2

(@) SfmadET SR e & fou
fefafed @ &1 SYgF  LPP  9fId

HIfST 5
feeel (B)
1 -1 3
faeret 4) | 3 5 -3
6 2 —2
7. (%) vgEa M 9 fmAfafea @a@ @@
IS : 5
feeTel (B)
1 m T IV
1 6 8 3 13
|: : 2 4 1 5 3
! (A) 3 8 10 4 12
4 3 8 7 12
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(@) fgfadta wwen fafy @ fr=fafed LPp &«
HIT 5

ATYHAHIHR LI HITST

7, =3x; —x,
SEIEE
2x, +x9 = 2
Xy +3%9 <2
Xy <4

Xy,%9 2 0.

XX XX XXX
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