No. of Printed Pages : 12 MTE-12

BACHELOR’S DEGREE PROGRAMME
(BDP)
Term-End Examination

December, 2015

| ot N s ot I
ELECTIVE COURSE : MATHEMATICS
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Time : 2 hours Maximum Marks : 50
(Weightage : 70%)

Note : Question no. 1 is ecompulsory. Attempt any four
questions out of questions no. 2 to 7. 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

(él) An unbalanced transportation model
requires the addition of both a dummy
source and a dummy destination to effect
balancing.

(b) If the coefficients of the objective function of
a LPP are changed, then optimal values of

_the variables are also changed.
(¢) The dual of the dual is the primal.
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(d) In a LPP, degeneracy can be avoided if

redundant constraints are deleted.

(e) In a two-person zero-sum game, if the
optimal solution requires one player to use a
mixed strategy, the other player must do the

same.

2. (a) Solve the following linear programming
problem by graphical method :

Maximize z= 3x1 + 2x2

subject to  x,-x,2>1

>
x1+x2_3

>
X x2_0.

1’
(b) Solve the following assignment problem : |

I Inm 1mr 1Iiv

A 2 3 4 5
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3. (a)

(b)

MTE-12

A manufacturer has two products P; and
Py, both of which are produced in two steps
by machines M; and My. The process time
per hundred for the products on the

machines are :

1 2 (per 100 units)
P, 4 5 10
P, 5 2 5
Available 100 | 80
hours

The manufacturer can sell as much as he
can produce of both products. Formulate

the problem as LP model. Determine

" optimum solution, using simplex method. 6

Using graphical method, solve the game

whose pay-off matrix is given as : 4

Imj 2 5 4 -6
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4. (a)

(b)

5. (a)

MTE-12

Find the dual of fhe foliowing LPP:
Maximize z= 3x1 - 2){2 '
subject to  x,<4

2x1 +X, <6

X; +X, <5H

3x1 —X,=— 1

X, 20, x; is unrestricted.

Transform the following zero-sum game into
an equivalent linear programming problem :

Al -1 3
Al 3 5 -3
Al 6 2 -2

1

A manufacturer of medicines is setting-up a
production plant for medicines A and B.
There are sufficient ingredients available to
make 20,000 bottles of A and 40,000 bottles
of B but there are only 45,000 bottles into
which either of the medicines can be put. It
takes 3 hours to prepare enough material to
fill 1000 bottles of A. It takes 1 hour to
prepare enough material to fill 1000 bottles
of B. There are 66 hours available for this
operation. The profit is ¥ 8 per bottle for A
and ¥ 7 per bottle for B. Formulate this
problem as a linear programming problem.
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(b)

6. (a)

(b)

MTE-12

Find the initial basic feasible solution of the
following transportation problem using

North-West corner method :

P, P, P, P, IRequirement

M 19 11 23 11 11
M,l15 16 12 21 13
M,13 25 16 39 19
Availability| 6 10 12 15 113
Also, find the optimal solution. 6
Show that the set
S ={(x,y) | 3x2 + 5y2 < 15}
is convex. 4
Show that the set of vectors a, a, and ag
forms a basis for E3 : 3
1 2 0
a = 21, a, = 01, ag = 2
0 2 3
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(¢) Consider the system of equations
2x1 +x2+4x3 =11
3x1 +X,+ 5x3= 14
A feasible solution is X, = 2, X, = 3, Xg = 1.

Reduce this feasible solution to a basic
feasible solution.

7. (a) Solve the game whose pay-off matrix is

-1 -2 8
7 5 -1
6 0 12

(b) 5 jobs are to be assigned on 5 available
machines. The following matrix shows the
profit obtained (in ¥T) on assigning various

jobs to different machines :

M; My Mg M, M;

J;[5 11 10 12 4
J, |2 4 6 3 5
J3 |8 12 5 14 6

Jy|6 14 4 11 7

Js|7 9 8 12 5

Determine an assignment which maximizes
the total profit.
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(9) wH LPP#, afe smmavas a4l #l &1 g Al
JTqYSAT ¥ &= ST Tl 2 |

(3) w fo=afs q-Am @ ¥, yead & & form
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A g R # ot ot ww AR |

2. (%) Pmfafaa e Tum gwen i e fafy

CT{TSFTW:
‘ z=3x1+2x2$raﬁmrﬁmﬁm
KCIED xl—x221
x1+x223
xl,x220.

(@) Frefifian Fae @ & S :

I om I Iv

A 2 3 4 5

B 4 5 6 7
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4. () F=fafga LPp i ¢t 70 i

2%, +x%,<6
X, +X,<5
3%, —x,=—1 _
x220,x131'9ﬁ'5iﬁﬁ% |
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Bl B2 B3

2= 3x, — 2x, 1 AUHAHH HIfT
Gl'aﬁﬁ x1S4

A11
Al 3 5 -3

Al e 2 -2

5. (%) <ol % b Fmfar gaEal A 3B & fa
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(@) swafRm A gu fefife Ree
TS %1 IR S ETd &6 F1d T

P P, P, P, | srawadd
Mil19 11 23 11 11
M,l15 16 12 21 13
M,130 25 16 39 19
gl | 6 10 12‘15 113
F5ZH g ¥t i hifse |
6. (%) foumu fs g
S ={(x,y) | 3x% + 5y% < 15}
HaqE 2 |
(@) femrsu fo Fefafaa afeet a,, a, 3R a, &40
WG&WE3%%Q@W%:
1 2 0
a = 2 |, a, = 0 a,=| 2
0 2 3
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(m) Feafafaa e fem & i
2x1+x2+4x3=11
3x1+x2+5x3=14
@g@ﬁ%ﬁx1=2,x2=3,x3=1% L
FETd & B Th FGR GETG A H GHHIG
$ifw | 3
7. (%) Feffes yom e T @@ R
Hifse .

6 0 12

(@) 5 F™! @ 5 ycTsy AT W FEa w1 R |
fiafim wat = e odie w Fea s@
W o @ (3 #) Fefafaa smegg §
W%:

Ml M2 M3 M4 M5
Jy[5 11 10 12 4

Jy|2 4 6 3 5
J3|3 12 5 14 6
Jy|6 14 4 11 7

Js |7 9 8 12 5

L

a8 Faaa s e a5 leran $a
Y I | 5
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