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BACHELOR’S DEGREE
PROGRAMME (BDP)
Term-End Examination
June, 2025
(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 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 :

10
(1) In a two-person zero-sum game, the
game 1s said to be fair if both the

players have equal number of
strategies.
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2.

(i)

(iii)

(iv)

)

(a)
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In an assignment problem involving
four workers and three jobs, total
number of assignments possible is 7.

The solution of a transportation
problem with m sources and n
destinations 1is feasible only if the
number of allocationsis m +n — 1.

For any primal and its dual, both
primal and dual cannot be feasible.

If an optimum solution is degenerate
the solution is infeasible.

A ship is to carry 3 types of liquid cargo
X, Y and Z. There are 3000 litres of X
available, 2,000 litres of Y available and
1,500 litres of Z available. Each litre of
X, Y and Z sold fetches a profit of ¥ 20,
¥ 35 and T 40 respectively. The ship has
3 cargo holds A, B and C, of capacities
2,000; 2,500 and 3,000 litres
respectively. From stability conside-
rations, it is required that each hold be
filled in the same proportion. Formulate
the production of loading the ship as a

linear programming problem. 5
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(b) Examine whether the following set is
convex or not : 5

S = {(x1,%9) | % X9 21,5, 20,25 >0}

3. (a) Find all the basic solutions of the
equations : 5

2x; +6x9 +2x5+x4 =3
(b) Solve the following LPP graphically : 5

Maximize :
7= 2x; + 3xy
subject to the constraints :
x; +x9 <30
X; —%9 =20
X9 =3
0<x;, <20
and 0<xy<12.
4. (a) Use two-phase simplex method to
maximize : 5
7 = 5x; + 3x,

subject to the constraints :
2x; +x9 <1
.x1 + 4x2 >0

X1,%9 20.
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(b) Obtain the dual of the following LPP : 5
Minimize :
7 =2x; +3xq9 +4x4
subject to the constraints :
2x; +3%9 +5x5 22
3x; +Xg +7xg3 =3
X, +4x9 +6x5 <5

x,%9 >0 and x5 1s unrestricted.

5. (a) Obtain the initial basic feasible solution
of the following transportation problem

by matrix-minima method. Also obtain

the optimum solution : 5
Sources Destinations
\ D, D, D; D, Supply
S, 3 7 6 4 5
So 2 4 3 2 2
S, 4 3 8 5 3
Demand | 3 3 2 2
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(b) Solve the following game graphically : 5

Player B
Player A { 6 =3 1T }
-3 0 -6
6. (a) Use dominance to solve the following
game : 5
Player B
I Imr I 1Iv
1 [ 3 2 4 o]
Player A 1 ° ! 2 !
4 2 4 0
v 0 4 0 8
(b) Solve the following  assignment
problem : 5
Job
1 2 3 4 5
Als 4 2 6 1]
B | O 9 5 5 4
Persons C 3 8 9 2 6
D | 4 3 1 0 3
E 9 5 8 9 5
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7. (a) Find the maximum sales for the

following assignment problem : 5
Markets
Salesmen

I II 111 v

A 80 70 75 72

B 75 75 80 85

C 78 78 82 78
(b) Use simplex method to solve the
following LPP : 5

Max. :

7 =5x; +3x,
subject to the constraints :
x <4
X9 <3
X +2x9 <18
X +%9 <9

X1,%9 20.
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MTE-12
Tk SUTET Shidiehd (Sit, ST, Ut)
R EIGRCRIE |}
I, 2025

(Ufezeh UTgTRY : TUTH)
A3 -12 : Waew v
gag ;2 yue 3IfeFHaT 37F : 50
gt : 70%

T (i) I G 18 FAT A &
(ii) F¥7 9. 2 T 7 TF HIE & I97 &7 FIQ |
(iii) R BT FIT FIH H1 379l 781 &1

1. frAfafed § 9 aF-8 o T AR -9 T899
T ?2 99 S & U H U wfew Suufa o=
Fid-3aTeoT SIfST 10
() ww fg=afm s@-dm wa # ak I

feaer %1
() =R FHER FAR G e areft T gaen |

et 7 T e ¥
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(i) m Hdi 3R n TiqeA arelt gRasT e &l
B G Bl § A e &l m +n — 1
7l

(iv) T 3T 3R 3ua! gt & forw S et 8l
S GETA T8l 3 Hehell © |

(v) I TH 3529 TA UYR ¥, A TA ST
B

2. () Teh SN &l a1 @ 91 X, Y 3R Z @ g1
X & 3,000 &, Y & 2,000 & AR Z &
1,500 o YT E1 X, Y 3R Z & T3+
e gRT HHST: T 20, T 35 3TR T 40 T o9
BIT €| SIS & U9 3 WA 9hE A, B 3R C
€, fSeh1 e Hwen: 2,000 e, 2,500 wfieX
3R 3,000 <X ¥ TAIfId & fou g 91
THE W HAM U 9 T AEYIH T
TS & YR i THE i s T gaen

ﬁﬁ%ﬁ@i\aﬂl 5
(@) Sita i fo fFreafafed Tq=a sage & =
T 5

S = {(x1,%9) | % g 21,5, 20,25 >0}
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3. (=) fFrefated wetenl = |l e gd A
I : >

2x) +6x9 +2x5 +x4 =3

6x; +4xy +4xg +6x, =2
(@) frfafed LPP wer fafs & ga ifsg : s
7.=2x, +3x, °h SAUHAHF HINT,

SEIEIR
x; +%x9 <30
X —%x9 20
X9 =3
0<x,<20
GEI 0<xy<12.

4. (=) fgforita wepen fafy @ fefafed LPP &

ST : >
Z=5x,+3x, P AfuhddiRo  HfT,
SEIEI

2x; +x9 <1

X, +4x9 =26

X1,%9 20.
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(@) frafafed LPP st gdl 9 shifsiu ; 5

Z = 2x; + 3%y +4x; T FATHIHIU HITSIT,
Seifeh
2x; +3x9 +5x5 = 2
3x; +Xg +7x53 =3
Xy +4x9 +6x5 <5

X%y 20 IR x, Tufqafyd T

5. () fefefed qiesT @9e@n 1 g AdH
fafy g1 URfve® gET@ A T HiTeC |

goedd gl ot frerrfera 5
o Taeq
\J D, D, D; D, Eﬁ
S, 3 7 6 4 5
S, 2 4 3 2 2
S; 4 3 8 5 3
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(@) freAfafed Td TwE fafg g sa wisT ;. 5

faemet B
6 -3 7
fEeret A
-3 0 -6
6. () F=fafed g yqea frm A sa wife ;. 5
faerel B
1 11 111 IV
I |3 2 4 o0
'F@IHIT';IA 11 3 4 2 4
111 4 2 4 0
1A 0 4 0 8

(@) frefafed faaT gae = g s 5

SIC|
1 2 3 4 5

Als 4 2 6 1]
B|lo 9 5 5 4

sR| ¢ |3 8 9 2 6
D|4 3 1 o0 3
E|9 5 8 9 5
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7. () THIIREd ™

MTE-12

I G & fou sifereray fosnt

J1d HifST 5
HTche
ferehar
| 11 111 JAY%
A 80 70 75 72
B 75 75 80 85
C 78 78 82 78

(@) fr=fafed LPP &l g it & faT wehen
Taf¥r =1 9amT SifsTg .
HT ATRAHIRIO  HIT,

7 =5x; +3x,

SEIEIR
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X <4

X9 <3

X, +2x, <18

X +%9 <9

X1,%9 20.
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