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BACHELOR’S DEGREE
PROGRAMME (BDP)
Term-End Examination
June, 2026
(Elective Course : Mathematics)

MTE-012 : LINEAR PROGRAMMING

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

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

(it) Do any four questions out of

questions No. 2 to 7.

(iti) Use of calculator is not allowed.

1. State which of the following statements are
true and which are false. Give reasons for
your answer with a short proof or a counter
example. 10
(1) The dummy source or destination in a

transportation problem is added to
prevent  solution from  becoming

degenerate.
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(1) For maximising LLP model, the simplex
method is terminated when all values
Cj-7Z; > 0.

(i11) If 10 is added to each of the entries of
the cost matrix of a 3 x 3 assignment
problem, then the total cost of an
optional assignment for the charged
cost matrix will increase by 10.

(av) If value of the 2 x2 matrix game
1 2| .
1s 4, then p > 4.
p 4

(v) The intersection of finite number of
convex sets is not convex.

2. (a) For what values of k are the following

vectors linearly independent ? 5
1|1k
2,1k],]0
11111

(b) Solve the following LPP using simplex
method : 5

Maximize z=6x1+ 4x2
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Subject to:

2x1 + 3x2< 30

3x1 + 2x2< 24

[3]

X1+ x2> 3

x1, x2 > 0.

MTE-012

3. (a) Using matrix-minima method, find the

initial basic feasible solution of the

following transportation problem : 7
4 | 6 | 8| 8 |40
6 | 8| 6| 7|60
5|7 1] 6| 8|50

20 30 50 50

Hence, find the optimal solution.

(b) Check whether the following set 1is

convex :

3

S={x, ) :x2+y2<1,y2>x}

4. (a) A department has five employees with

five jobs to be performed. The time (in

hours) each employee will take to

perform each job
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following matrix. How should the jobs

be allocated, one per employee, so as to

minimize the total man hours ? 5
Employees
I Im 1 I1v v
A 10 5 13 15 16
B 3 9 18 13 6
Jobs C 10 7 2 2
D 7 11 9 7 12
E 7 9 10 4 12

(b) For the following pay-off matrix,

transform the zero-sum game into an

equivalent linear programming
problem : 5
Player B
B1 Be Bs
A1 1 -1 3
Player A Az 3 5 -3
A3 6 2 -2

5. (a) Two breakfast food manufacturers ABC

and XYZ are competing for an increased

market share. The pay-off matrix,
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shown in the following table, describes
the increase in market share for ABC
and decrease in market share for XYZ.
Determine optimal strategies for both

the manufacturers and the value of the

game. 5
XYZ
B: Bo Bs B4
A4 2 -2 4 1
Ao 6 -5 12 3
ABC
As -3 -2 0 6
Ay 2 -2 7 1

(b) Find all the basic feasible solutions of
the following system of linear equa-
tions : 5

2x1+x2—x3+2x4=2
3x1 + 2x2 + x3+ 4x4 =3
X1, X2, X3, X4 > 0.
Check if any of them is degenerate
solution. Justify your answer.
6. (a) A company makes two types of leather

belts. Belt A is a high quality belt and
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belt B is of lower quality. The respective
profits on A and B are I 4 and Y 3 per
belt. The production of each type A
requires twice as much time as a belt of
type B, and if all belts were of type B,
the company could make 1000 belts per
day. The supply of leather is sufficient
for only 800 belts per day (Both A and B
combined). Belt A requires a fancy
buckle and only 400 buckles per day are
available. There are only 700 buckles a
day available for belt B. What should be
the daily production of each type of
belt ? Formulate this problem as LPP
and solve it graphically. 7

(b) Find the initial basic feasible solution of
the following transportation problem
using North-West Corner method. 3

90 | 90 | 100 | 110 | 200
50 | 70 | 130 | 85 | 50
75 100 100 30
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7. (a) Reduce the following two person zero
sum game to 2 x 2 game using principle

of dominance. And hence solve the

game. 6
Player B

B: B2

A 1 -3

Ao 3 5

Player A As - 0

Ay 1

As 2

As -5 0
(b) Obtain the dual of the following
primal LPP : 4

Maximize :

7 =x1— 2x2 + 3x3

Subject to :
—2x1+ x2 + 3x3=2
2x1+ 3x2 +4x3=1

x1, X2, x3=> 0.
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MTE-012
AT ST shTedeRd (&, T, oY)
e airer
I, 2026

(Ufezeh utaTehH : TUTA)
T2 E.-012 : aew W

gHg ;2 qU2 SIfeHaH 37%F : 50
aTRar : 70%

FT: () ¥ G 1 F A &
(i) F¥79.2 Y7 % FIT ) F97 FIf9Q/
(iii) PoTBAK BT FANT FI7 HT IFAlT T&T &1
1. frefafed wo@ § § SFY HI9 I 1 34A T 2
Y IW % 9§ H Tk Hiar Iuafa A gfa 33
T 10
(i) UfER 9Fe § 3y g 4 991 & fau
I (Dummy) Hd 31 e SISl Sl §
(i) Tt sAfeemadteto e grmee (LP) fest
H 5a vt A9 C; — Z; >0 T, df wwen fafy
G0 B S ¢
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(iii) <& forelt 3 x 3 F7oa" ¥ ¥ AN ST
& g% gfafte § 10 Sier S, @1 et

T 1 S52aH @ @i hel ofd | 10 @i

gfg Brft |
(iv)HEZxZWa{a'@a[l ﬂ HAH 4 T,
p
@ p >4 B
(v) STOE Fg=adl i IR TEAd 1 A
3TEE TRl Bl g |
2. (&) k& g om & fau fafafea afen Heewa:
@A g ? 5
1|k
21,lk|,]|0

o o

(@) e fafy =1 Em e feafatea e

T (LP) 99T 8 ShifST ¢ 5

7. = 6x1 + 4xo T STIRHIHHII HiTST :
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2x1+ 3x2 <30
3x1+ 2x2 <24
X1+ x22>3
x1, x22> 0.
3. (%) =Aau-3tegg fafy 1 g et frefafed
IRERT T 1 IR SN ET 8
M SIS ¢ 7

4 |1 6 | 8| 8|40
6 | 8 | 6 | 7|60
5 | 716 | 8|50

20 30 50 50

39 YohR 59 B 1A Tl |
(@) it wife fo fFrefate aq==a sage & : 3

S={(x,y):x2+y2<1,y2>x}
4. (%) U faam A ofe Sfa 0 & o ofe wHEr

g1 TH HEGRI N YAS e Hl HA H
TR el §9 (S0e] | ST 37eg | foan
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g1 R o9 MR HI FAAH HH & ¢ Th

Sifg Tk HHAR ol fohg YR stafed e

=ifeq 25
HHA

I I I Iv Vv

A |10 5 13 15 16

B 3 9 18 13 6

S Cc |10 7 2 2 2
D 11 9 7 12

E 7 9 10 4 12

(@) fFr=fafed e e § fau 7T 3= Aam
A ® TH HAQed q@s YT §EE H

gRafdd siferg : 5
feeretl B

B B: Bs

A1 1 ~1 3

faagtA A, 3 5 -3

As 6 2 -2

5. () ¥l §A el 9 wEEl ABC 3R XYZ
TR § 3799 IR M & T gepteet i @l
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g Frfafen oot § <t T e oerg |
ABC & #3d 9NR I 3K XYZ & =
SR IR ST T §1 SF e & fog
TaH il I HifeT IR B T AE o

0 I 5
XYZ

B: B2 Bs B4

A 2 -2 4 1

ABC A 6 -5 12 3

As | -3 -2 0 6

A4 2 -2 7 1
(@) fmfafea fas aieon & e & a9
SR G & 14 hIFIT 5

2x1+x2—x3+ 2x4 =2
3x1+2x2+x3s+4x4=3
X1, X2, X3, X4 > 0.

Site HifT o =0 37 gall 9 | I A9 5
T 7 ST W HT gfie Hifwu |

6. () TH HWA T YhR i IHS ! dee ! § |
I A 39 i Hi 9 9 B = Fife i )
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ST el A 3R B W oY U9 T 4 3R T 3
Tfd 92 §1 A THR HI 9 H s H B
YR i dee hl o b HI 9 AT 99
A € IR Al Wft I A B YRR HI &
2, @ Fe wfafed 1000 siee oA 9 72
I9e & gfd +f wfafed e 800 aw@i (I
A 3R B YR &I fAame) & fau & suasy
Tl A YR &) dee & fow T Hd gehel i
STeEshdl & iR fdfed e 400 s&hat &
U ¥1 B WHR W 9o & fou wiafed
700 9%hd & ITAH T | TH THR hi e
=1 gfafed foran s S, 39 e qume
(LP) frest & gfaa sifve o) 28 wmer fafy
SN &t hifTy | 7

(@) SW-ufyeg =M fafs =1 =@ w1
frefafea aiaet Twen &1 IRt et
YETA B A hiforg 3

90 | 90 | 100 | 110 | 200

50 | 70 | 130 | 85 | 50

75 100 100 30
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7. (&) FreAfafea < fearet s 9 @ 1 gged

g g0 2 x 2 @ H GHEIG HifSC 3R 39

YehR WS B hifaT : 6
et B
B: Bo
Aq 1 -3
As 3 5
faeTet A As -1 6
’ Ay 4 1
As 2
Ag -5 0

(@) frafafea o e 9o (LP) 990 &
St T i 4
Z = X1 — 2Xp + 33 T SATRdHIRI HifST ;
SEIEI

—2x1+ x2 + 3x3=2
2x1+ 3x2 +4x3=1
x1, X2, x3=> 0.

X X X X X
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