(d)

(e)

Q)

S-682

(4)

Define a convex set and extreme point
of a convex set.
Sked Goeue mecellele Deej Goeue meceUleUe ke Uejce eyevo

kede heej Yeecee OgepeS~

If AX=Db has a solution having exactly m
non-zero variables and if this solution is
unique, then prove that it must be a ba-

sic solution. Here A is an m>xn matrx.

U0 AX=Db keie Sked nue Smee n epemece UeLeeleLle m
Uejeked Mevle vene n Deej Uen nue DeeElegle n emece
fedeepeS eked Uen Sked ceeueked nue n~ Uene A Ske mi<n

Deellen n~

Prove that the closed half-space
S={x]| cx 3 z} is a convex set.
emeee kedeepeS ehed melele Dese mecee

S={x| cx * z} Sk Goeue mecellele n~
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Note : Attempt five questions in all, selecting one
question from each unit. Question No. 1
iIs compulsory. Symbols have their usual

meanings.

lelUsked FheseF me Sked Jelve Uevele nS, kedue heeUe fehves kede
nue keieepeS~ JeMve me. 1 DeevedeeUs n~ Deleskede ked mesceewle

DeLe n~

P.T.O.
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1. Attempt all parts : 16/30

(a) A goldsmith manufactures necklaces and

S-682

rings. The total number of necklaces and
rings that he can make per day is at most
48. It takes one hour to make a neck-
lace and half an hour to make a ring. He
can work for is hours a day. The profit on
a necklace is Rs.400 and on a ring is Rs.
100. Formulate this as a linear program-

ming problem to maximize the profit.

Sked meveej nej Deej Deice""Uee yeveelee n~ Sked eove ce Jen
DecOckedlece 48 nej Deej Deiee""Uee yevee mekedlee n~ Sked
nej yeveeve ce Sked leSe Deej Sked Deie™e yeveeve ce Deelge
leSe ueielee n~ Sked eove ce Jen 15 1eS kefece kedj mekedlee
n~ Sked nej hej ®. 400 Deej Sked Deie™e hej ®. 100
fede ueeYe nelee n~ Fme Sked jeKehed feeceseceie mecemUee hed
aife ce evecghele kedj epememe ehed ueeYe kede DeeOekedeeOcked

chedlee pee meked~

3)

(b) Show that the feasible solution x =1,

(©)

S-682

x,=0,x,=1 to the system of equations

x1+x2+x3=2, X, =X, + X, = 2, Xis Xy

X, ® 0 is not basic.
emece keieepeS eked meceskedjCee ked evekedeUe
x1+x2+x3=2, X, =X, + X, = 2, X5 Xy Xg 30
fede meYede nue x =1, x,=0,x,=1 caseueked vene n~
Convert the following LPP into standard
form.
evecveeueeKele LPP Kede ceeveled axfie ce yeoeueS :
Min z=12x,+5xX, subject to
(leo)  5x,+3x,2 15

7xl—2x2 £ 14

X13 0, X, unrestricted.

x., DeeleyeevOele veng n~
P.T.O.



(b)

S-682

(8)

Find all the basic solutions for the follow-
ing system :
evecve evekedele ked meYee ceseucked nue Yeele hedeepeS

X1+ 2x2+x3=4

2xl+x +5x3=5

2
Determine two different basic feasible

solutions of the LPP :

evecve LPP ked o¢ eYeVe cee

fedeepeS
2X1+ 3x2+ 4x3+x4= 6

X, + 2x2 + 2x3 —x5+ Xg =3

X,, X X

3
1’ 727 3’X4,X5,X 0

6

()

(g) The optimal simplex table for a LPP is

given below. Find the range of variation
in ¢, which is consistent with the optimal

solution.

Sked LPP kede F lece emecheuckeme meej Cee veele o¢ ieF n~
o 1o ke Rt fla Lo ' ro
c,ea ekedejevlej kede hejeme heele keaeepeS pee ehea F lece

nue ked memeiele ne~

c, |5 3 0 0

CB B XB a, a, a, a,
_ 45

3| b=a,| 15 |0 1 5/19 -3/19
_ 20

5| b=a,| 15 |1 0 -2/19 5/19

_ _235 0 4, 5 16

4% |#T 10 19 19

S-682 PT.O.



(6) (7)
(h) Find the dual of the LPP : D,| D,| D;| D,

13111 |15]| 20
17114 | 12| 13
18 (18 (15| 12

iy

evecve LPP kede Ele eele hedeepeS

N|jo ||

w

o|lWn|lnln
N

Min z=2X,+2x,+ 4%, subject to

(o)  2x, + 3x, + 5x,3 2
Unit-1 6/11

3xl+x +7x3£3

2

FheéeF-1
X+ 4x, + 6X,£5
2. (a) Solve graphically :

3
X1s Xg5 Xg 0

_ _ DecucKee eleele me nue KedeepeS
(i) State and prove the strong duality theo-

rem. Max z=3x,+4X, subject to
meyeue Elelee feceUe Kede KedLeve kedeepeS Je Gme emeae (lzo)  Bx, + 4x, £ 200
fedeepeS~

3x, + 5x, £150

(j) Find an initial basic feasible solution to the

) ) 5x.+ 4x_ 3 100
following transportation problem by 1 2

North-West Corner rule : 8xl+ 4x2 3 80

evecve heejJenve mecemUee Kede Sked eejecyeked coseucked meYele
X, %X, %0
nue  Goej-feeMUece Uej evelece Eeje teele kedeepeS

S-682 S-682 P.T.O.



(b)

7. (a)

S-682

(12)
Solve the following LPP by revised sim-

plex method :

evecveeUeeKele LPP  kede meMeseQele emecheuckeme eleeO¢ Eeje
nue keieepeS
Max z =X+ 2X, subject to
(Uez0) X, + X, £3

X, +2X,£5

3x, + X, £6

X5 X, 30

Solve the following LPP by revised sim-

plex method :

evecveeueeKele LPP  ede meMeeeOcle emecheukeme edeeQe Eejie

nue keieepeS

Min z = 5x

5 subject to

(ee0) X, + X, £2
X, + 5x2 310

3
X5 X, 0

(b)

€Y

S-682

©)
Reduce the following LPP to standard form

and also give its matrix form :

evecveeueeKele LPP kede coeveled =he ce evexxehele KedeepeS
Deej Fmekede Deeden b Yee ogepeS :

Min  Z = 2x,+ X,+ 4%, subject to

2
(leo)  —2x, + 4x,£4
X, + 2x2 + X, 3 5
2X1+ 3x2 £2
X, x23 0, Xg unrestricted
X, leeleyeevOele vene n~
Unit-11 6/11
FhedeF-11

Prove that an extreme point of

S = {x | Ax=b, x 3 0} is a basic feasible
solution of AXx = b, x 3 0.

emeae kedeepeS eled S = {x | Ax=Db, x 3 0%} lele Sked

Uejice eyevo Ax = b, x 3 O kebe Sked ceeeuiched meYele nue

P.T.O.



(b)

S-682

(10)

nelee n~

Solve the following LPP by Simplex

method :

evecveeueeKele LPP kede emecheugkeme eleeOe Eeje nue

fedeepeS
Max z =2x,+ X, subject to
(ee0) X, — X, £10

2xl - X, £ 40

X1s X, 30

Solve the following LPP by Big-M

method :
qvecve LPP kede oele-M eleede Eeje nue kedeepeS :
Max z = X, + 6x2

subject to

(Je0) X, + X, 3 2

xl+3x2£ 3

3
X5 X, 0

(b)

€Y

S-682

(11)
Solve the following LPP by Two-Phase

Method :

avecve LPP kede eElejCe eleeOe Egje nue kedeepeS-

Max Z = 3x,— X, subject to
(Uez0) 2x, + X, 2
X, +3x,£ 2
X, £ 4
X1s X, 30
Unit-111 6/11
FleeF-111
Solve the LPP :
evecve LPP  lede nue kedeepeS :
Max z=3x,+9X, subject to
(Uez0) X, + 4%, £ 8
X, +2x,£4
X1s X, 30
P.T.O.



(13)

(b) Solve the following LPP and discuss the

€Y

S-682

effect of changing b, to 30 and b, to 20 :
evecveeuseKele LPP ket nue kedeepeS Deej b kede 30 J
b, lele 20 ce yeoueve ked Demej lete eledelevee KedeepeS :
Max z = 6x,+ 8x, subject to
(Je0) 5x, + 10x, £60 = b,

4x, + 4x,£40 = b,

Xy X, 30

Unit-1V 6/12

FleaeF-1v

Solve the following LPP by using the prin-
ciple of duality :

avecve LPP keie Elelee ke emeaeevle hede Ghelkeie kedjle nS
nue kedeepeS

Min z = 3x,+ X, subject to
(Uez0) 2x, + 3x,? 2

X, +x,%1

Xy X, 30

P.T.O.



(b)

(14)
Solve the following transportation prob-

lem :

evecveeugeKele heejlenve mecemUee kede nue kedeepeS

D, | D, | D3| Dy | &
S, |12 ]1 1|4 |30
S, 33|21 |50
S 41215119 |20

w

(o3

i| 20140|30 |10 |100

Solve the following assignment problem

evecveeceKele evelkleve mecemUee kede nue kedeepeS

_Job® i v
Agencies
A 8 26|17 |11
B 13| 28| 4 |26
C 38| 19|18 |15
D 19| 26| 24 |10

(b)

S-682

Solve the following integer programming

problem by using Gomory cut :

S-682

(15)

ieeceje kedeS kede Gheleeie kedjile nS evecvesueekele heCosked

leeceseceie mecemUee kede nue kedeepeS

Max z =X+ 2X, subject to
(ee0) X, + X, £7

2x, £11

2X, £ 7

5 .
X, X, 0 and integer.

X, X, 2 O Deej heCeeled n~



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

