~ COPYRIGHT RESERVED - " UESE(VI) —
' Math (DSE - 3)

- 2025(Backlog)
Tfme N, hours
Full Marks : 75
Candidates are reqdi(ed tq give their answers in
' théiroWh‘ Words as far as prabticable.
| Thé figures in th.é ﬁvérg}'n 'indica:t'e full marks. |
.Angwef erm.lb__dth the _‘Gr,c‘}).Lllipé"as directed.
© Group-A
~ (Compulsory) -
1. Ansv&erfﬁe foIIoWing.qu‘esti'ons © 1x10 = ’1',‘0
(a) Define feasible soluion.
(b) Define slack yariablve_s.
(c) Define a*cbrivex polyhedron.

(d) Give an example of a non-convex set.
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(¢) What do you mean by-degenefaté basic

Group-B
feasible solution ? : , ! Answer any four questions of the following :

(f) Write the dual of the following primal | 3. (a) Show that the following system of linear
problem: et ' oo ~ - equations has degenerate solgtion R
Maximize Zp=_3x1+5x2 - _2x1+x2—x3=2;3x1+2x2+x$-;3.

: ‘ .~ (b) Showthatthe setS={(x,,x,):3x%+2x<6}
Subjectto x, <4 _ A ‘ 172
. : : . F is a convex set. ' 8
x256 : - x
: 4. (a) Using Graphical method, solve the LPP: 7
3x 4F 2x2 <8 e
o Maximize Z = 5x, + 7x,
Xy 20

Subjectto - x, +x,<4

1
3x1 + 8X2' <24

for the existence of a feasible goluthn tothe - s F gy Ox, + 7%, < 35

(g) Write the necessary and sufficient condition

transportation problem. X0 X, >0.

(h) Write the number of basic variables ir] mxn (b) Solve the following LPP : 8

trar]sportatlon problem. ; | Maximize Z = 3x1 + 5)(2 + 4x3
() Write any two methods of solving trans- Subject to the constraints
' 2x 1t 3x2 <8

2%, +5x%,<10

portation problem.
() Define-assignment problem.

2. Prove thatthe intersection of two convex sets is - ' 3)‘1 + 2x2 § 4X3 £15

also a convex set. IR 5 X%y X320
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(a) Usetwo-phase method to solve the following

5, (b) Use duality to solve the following LPP :
LP problem: 7 ' - _ . 8
MinZ=x,+X, ) _ Maximize Z = 2x, +X,

Subjectto the constraints Subjectto x, +2x,<10
2)(1'“(224 . ) A _ _)_<1+x256
X, +7x,27 ; X=X, <2
x'1.x220.- _ : : X, —2x, <1
(b) - Use Big-M method to solve the LPP : 8 : » Xq 5(2 >0.
Maximize Z = 5X1 _,sz * 3x3 7. (a) Solvethe following transportation problcgm by
. N3
Subject to 2x, + 2X, = x,22 ol the North-West corner rule :- Fd
3, - 4x,<3 - ‘ ' . Destinations
X, + 3x3 <5 A - D1 D2 D3 D4 Available
_ x1.x2, x320. ’ : 701 19 3}0 . 50 10 7
6. (a) Prove that the dual of the dual of a given Origins O, 70 30 40 6029 |
Primal linear p'rogramming problem is a . e om Qa 40 8 70 20 8
. Primal problem » .7 : Requirements5 8 7 14 34
HE - 13g/3 (4) Contd. HE - 138/3 (5) » (Turn over)



-

(b) Find the optimal solution of the following (b) Solve the minimal asSormisne ot

transportation problem ;- - 8 whose effectiveness matrix is - o
To R | A
1. 2 3 4 Supply | A ) ) ) )
’ 16 25 13 1 , ', |
121 . ba GEGE i . ) . ) 7
From 2 17 18 14 23 13- . | .
3 32 27 18 41 19 | . . . .
Demand 6 10 12 15 .43 B 5 5 ) i )
8. (a) Acompanyhas4machinesonwhichtodo . | s

. 3 jobs. Each job can be assigned to one
and only one machine. The cost of each job
on each machine is given in the following

table : el S : :
Machine
A B c D
1 18 24 28 - 132 |
Job 2 8 13 17 19 :
3 . 10 15 19 32 «

What are the job assignments which will

minimize the cost ? Calculate the minimum
cost,
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