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

(it) Answer any four questions from
Question Nos. 2 to 7.

(iti) Use of calculator 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 :

2x5=10

(i) For any two square matrix A and B,
AB = BA.

(1) For each cell (i, j) in an optimal solution

of a transportation problem,

(ui +Uj —Cij)xij =0.
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(1i1) The set S={(x,y)| y2>9x, x2 + y2<1} is
a convex set.

(iv) If a constant is added to all the
elements of a payoff matrix in a two-
person zero-sum game, then the value

of the game does not change.

(v) In an LPP, the number of variables in
the primal problem is less than the

number of constraints in the dual.

2. (a) Write the LPP formulation of the

following assignment problem : 5
Jobs
I II TIII
A 12 4 5
Men Ay | 8 6 7
Azl 1 9 12

(b) Using dominance principle, solve the

following payoff matrix game : 5
3 2 4 0
3 4 2 4
4 2 4 0
0 4 0 8
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3. (a) Determine whether the following set of

vectors form a basis for E° : 5
0 2 0
a=|1|,b=|0|,c=|2
2 2 3

(b) Find all the basic solutions of the
following system of equations :

Identify the basic and non-basic

variables in each of these solutions. 5

4. (a) Solve the following cost minimizing
transportation problem starting with an
initial basic feasible solution by matrix-
minima method : 5

Destination

Availabi-

lities

O,[5 8 8 6 3] 800

D; Dy D3 Dy Dj

Origin 02| 4 7 7 6 6| 500

O, 8 4 6 6 3| 900

Requirement 400 400 200 400 800
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(b)
5. (a)
(b)
6. (a)
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For the following game, write the LPPs

corresponding to the maximizing player

and the minimizing player : 5
3 -2 4
-1 4 2
3 2 -3

Test for the convexity of the following
sets : 5

@ S =i, ¥)13x” +2y* <6}
() Sy ={(x, y) 12" +y7 21, y>x,y2-x}
Solve the following game graphically : 5

Player B
Bl B2 B3

A, | 12 8 6

Player A
A, 5 9 14

Use the two-phase method to find a
basic feasible solution for the following
LPP : 5

Minimize :

X —2x9 —3x3
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subject to :
—2x1 +3x9 +3x3 =2
2x1 +3xg +4x5 =1
X1, X9, x3>0.

(b) A departmental head has four
subordinates and four tasks are to be
performed. The subordinates differ in
efficiency and the tasks differ in their
intrinsic difficulty. Her estimate of the
time each person would like to perform

each task is given in the matrix form as

follows : 5
Workers
Tasks
A B C D
| 18 26 17 11
II 13 28 14 26

III 38 19 18 15

IV 19 26 24 10
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How should the tasks be allocated, so
as to minimize the total time taken ?
7. (a) Obtain the dual of the following
problem : 5
Maximize :

7 =5x; +9x9 + 8x4
subject to :
2x1 +4x9 —8x3 <3
4x; —2x9<9
—8x +4x9 +3x3=8
Xy, X9 >0 and x5 1s unrestricted in sign.

(b) A firm manufactures pills in two sizes A
and B. A contains 2 g of aspirin, 5 g of
bicarbonate and 1 g of codeine.
B contains 1 g of aspirin, 8 g of
bicarbonate and 6 g of codeine. It
requires at least 12 g of aspirin, 74 g of

bicarbonate and 24 g of codeine for
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providing immediate effect. It is
required to determine the least number
of pills a patient should take to get
immediate relief. Formulate the
problem as a LPP and solve it

graphically. 5
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MTE-12
ETdch AT hTehH
(&, €t dT)
i ureln
fegwT, 2025

(U uTageR™ : TUTa)
.2t 3.~ 12 : e W=
qaT : 2 FqU2 37ferRaT 37 : 50
gIRar : 70%

JT: () FFTG 1 3aF &
(ii) 979 2 T 7 TP FIZ oW 97 & BT/
(iii) PRI BT FIT FIH H1 379l 781 &1

1. Tr=fafed woHl § @ SA-9 99 T 991 HHE-9
T ® ? YT W B UL H Uh Giarw Suufq @

Tfd-3SReL ST 2x5=10
() fw= <l eT=El A iR B & falw AB = BA
AT

(i) URERT SN & TAH T hi YA HI63HI
(lyj)ﬁm (ui +Uj _Cij)xij =0 _@?ﬂ%l

(iii) == S={(x,y) | y2>9x, x2 + y2 <1} Th
STE HY=e ¢ |
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(iv) g 3 =R, YA AN A & A TR

Yoo U | Teh 3T=) SST 3T 8, d @
HH TE e ¢ |

(v) U LPP ¥, 31 gae § =R &1 T gl &
RIE i e | HH B ¥

2. () frefafed faa gaen &1 LPP # ik

HIC 5
EaE|
I II III
A 12 4 5
e Ay, | 8 6 7
Al 1 9 12

~ o~ o~

(@) e = &1 & e HEfafea e
5

ST WA Tl HIFIT

3 2 4 0
3 4 2 4
4 2 4 O
0 4 0 8
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3. (&) 9@ Hif o o frefafea afes ag=ea :5

0
2

¥ E® 1 T MHR YT el & A1 T |
(@) frafafea wfieo e & a@dft s
WWWW: 5
2x1 +3x9 +4x3 =4
X1 +2x9 +2x5 =2
TTH 9 TS TA S STU F STERT =R I
qEeT |
4. () sege-Aan fafy gro yrfive semdl g
T 9 [YE e HGrEd ara (T)

=AAHIRTT TRERT THE BA hifoq 5

T
D, D, D; D, Dy Sucieud
O,|5 8 8 6 3| 800
9d Oy 4 7 7 6 6| 500
O;| 8 4 6 6 3| 900
|/ 400 400 200 400 800
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(@) frefafed ©e-sregg & fau sAfsraasi

3R =AaHeRT faenfedl & wma e g

et fafem . 5
3 -2 4
-1 4 2
3 2 -3

5. (&) FrAfafe aq==ai &1 aq@d &1 9
*' :_‘"13 5
() S; =1{(x, y)13x% +2y*<6}

() Sy ={(x, y)Ix%+y%>1, y>x, y>—x}

(@) fFr=fafed T mwg fafg G ga sifsw ;. 5

Taeret B
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6. (%) f=faftea LPP & fau & qfact e
A @ h & o fg=ror fafy &1 gam

JATHTHL HIFST

X —2x9 —3x3

SEIEI

—2x1 +3x9 +3x3 =2
2x1 +3x9 +4x3 =1
X1, X9, x3>0.

(@) T faurmeay & S IR FHER
FHH FI & AR I% IR FH FA L
S1efTe HH=IAT ST A SR FHH T
HSTEAT TSI § | ST & STIAM
% ATER I kM H & 0 g&dh

FHIN R T = g9y 7 gRR 9

Mg ®UH e T ¢ 5
HHART
EaL|
A B C D
I 18 | 26 | 17 | 11
IT 13 | 28 | 14 | 26
111 38 | 19 | 18 | 15
IV 19 | 26 | 24 | 10
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Y& HHER! i Teh-Teh A a1 e IR

&M fhe geR dic fou 9T fo ®a @

=ATH & ?

o o o
7

(%) Frafafed Taen &t 5t o Hif 5

SATHAHRLO FHIT :
Z = 5x; +9x5 + 85
ECIENE
200, + 45 — 8x5 <3
4x; — 2x5 <9
—80x; +4xy +3x5=8
Xy, X9 >0 3R x4 o1 Tog eTufdafa g1
(@) wh wH < Al A SR B H garAl aw ¥
A T 2 7w WafE, 5 o9 aREERe ik
1 7T HSH B €1 B H 1 9m Tfeafd, 8 am
AHEE 3R 6 U HISH Bl § | T g
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% fau =9 9 9 12 7™ @R, 74 19
AERTEE SN 24 T IS 1 SAETTIRA ¢ |
g 1 HE ¢ fh R oM & forw adst @

HH W KA TRl gaEal oFt © | 39 THE i

T A% LPP & ®9 § g »ifvg iR 34
TR fafy § gt shifSw) 5
X X X X X
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