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Attempt questions in all, selecting 

question from each unit. Question

is . Symbols have their usual

meanings.

(d) Define a convex set and extreme point

of a convex set.

(e) If AX=b 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×n matrx.

AX=b m

A m×n

(f) Prove that the closed half-space

S={x| cx  z} is a convex set.

S={x| cx  z}

ØelÙeskeâ FkeâeF& mes ØeMve Ûegveles ngS, kegâue ØeMveeW keâes

nue keâerefpeS~ ØeMve nw~ ØeleerkeâeW kesâ meeceevÙe

DeLe& nw~

Skeâ Gòeue mecegÛÛeÙe Deewj Gòeue mecegÛÛeÙe kesâ Ûejce efyevog

keâer heefjYee<ee oerefpeS~

Ùeefo keâe Skeâ nue Ssmee nw efpemeceW ÙeLeeleLÙe 

Ûejebkeâ MetvÙe veneR nw Deewj Ùen nue DeefÉleerÙe nw      efmeæ

keâerefpeS efkeâ Ùen Skeâ ceewefuekeâ nue nw~ ÙeneB Skeâ 

DeeJÙetn nw~

efmeæ keâerefpeS efkeâ mebJe=le Deæ& meceef°

 Skeâ Gòeue mecegÛÛeÙe nw~

Skeâ heeBÛe 

meb. 1 DeefveJeeÙe& 

(4)
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1. Attempt parts : 16/30

(a) A goldsmith manufactures necklaces and

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.

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

x
2
=0,x

3
=1 to the system of equations

x
1
+x

2
+x

3
=2, x

1
–x

2
+ x

3
 = 2, x

1
, x

2
,

x
3

0 is not basic.

x
1
+x

2
+x

3
=2, x

1
–x

2
+ x

3
 = 2, x

1
, x

2
, x

3
0

x
1
=1, x

2
=0,x

3
=1 

(c) Convert the following LPP into standard

form.

LPP 

Min z=12x
1
+5x

2
      subject to

5x
1
+3x

2 
15

7x
1
–2x

2 
14

x
1

 0, x
2 
unrestricted.

x
2 

all 

Skeâ megveej nej Deewj Deietef"ÙeeB yeveelee nw~ Skeâ efove ceW Jen

DeefOekeâlece 48 nej Deewj Debietef"ÙeeB yevee mekeâlee nw~ Skeâ

nej yeveeves ceW Skeâ Iebše Deewj Skeâ Debiet"er yeveeves ceW DeeOee

Iebše ueielee nw~ Skeâ efove ceW Jen 15 Iebšs keâece keâj mekeâlee

nw~ Skeâ nej hej ®. 400 Deewj Skeâ Debiet"er hej ®. 100

keâe ueeYe neslee nw~ Fmes Skeâ jwefKekeâ Øees«eeefcebie mecemÙee kesâ

¤he ceW efve¤efhele keâjW efpememes efkeâ ueeYe keâes DeefOekeâeefOekeâ

efkeâÙee pee mekesâ~

efmeæ keâerefpeS efkeâ meceerkeâjCeeW kesâ efvekeâeÙe

keâe mebYeJe nue ceewefuekeâ veneR nw~

efvecveefueefKele keâes ceevekeâ ¤he ceW yeoefueS :

(Ùee fo)

ØeefleyeefvOele veneR nw~

≥ 

≥ 

≥ 

≤ 

≥
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(g) The optimal simplex table for a LPP is

given below. Find the range of variation

in c
1
 which is consistent with the optimal

solution.

LPP 

c
1

C
j

5 3 0 0

C
B

B XB a
1

a
2

a
3

a
4

3 b
1
=a

2 19

45
0 1 5/19 –3/19

5 b
2
=a

1 19

20
1 0 –2/19 5/19

z
j
=cj z=

19

235
0 0

19

5

19

16

(b) Find all the basic solutions for the follow-

ing system :

x
1 

+ 2x
2 

+ x
3

4

2x
1 

+ x
2 

+ 5x
3

5

3. (a) Determine two different basic feasible

solutions of the LPP :

LPP 

2x
1 

+ 3x
2 

+ 4x
3 

+ x
4 

= 6

 x
1 

+ 2x
2 

+ 2x
3 

    –x
5
+ x

6
=3

x
1
, x

2 
, x

3 
, x

4 , 
x

5 , 
x

6 
0

Skeâ keâer F°lece efmecheueskeäme meejCeer veerÛes oer ieF& nw~

kesâ Øekeâejevlej keâe hejeme %eele keâerefpeS pees efkeâ F°lece

nue kesâ megmebiele nes~

efvecve efvekeâeÙe kesâ meYeer ceewefuekeâ nue %eele keâerefpeS :

e fvecve ke sâ oe s efYeVe cee wefuekeâ 
mebYeJe 
nue 
%eele

keâere fpeS :

(8) (5)
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(h) Find the dual of the LPP :

LPP 

Min
1
+2x

2
+ 4x

3
     subject to

2x
1 

+ 3x
2 

+ 5x
3 

2

3x
1 

+ x
2 

+ 7x
3 

3

x
1
+ 4x

2 
+ 6x

3 
5

x
1
, x

1
, x

3 
0

(i) State and prove the strong duality theo-

rem.

(j) Find an initial basic feasible solution to the

following transportation problem by

North-West Corner rule :

155433b

712151818S

613121417S

220151113S

aDDDD

j

3

2

1

i4321

6/11

2. (a) Solve graphically :

Max z=3x
1
+4x

2
subject to

5x
1 

+ 4x
2 

200

3x
1 

+ 5x
2 

150

5x
1
+ 4x

2 
100

8x
1
+ 4x

2 
80

x
1
, x

2 
0

efvecve keâe Éwle %eele keâerefpeS :

(Ùee fo)

meyeue Éwlelee ØecesÙe keâe keâLeve keâe re fpeS Je Gmes e fmeæ

keâere fpeS~

efvecve heefjJenve mecemÙee keâe Skeâ ØeejefcYekeâ ceewefuekeâ mebYeJe

nue  Gòej-heefMÛece Úesj efveÙece Éeje %eele keâerefpeS :

DeeuesKeer efJeefOe mes nue keâerefpeS :

(Ùee fo)

z= 2x

≥ 

≤ 

≤ 

≥ 

≤ 

≤ 

≥ 

≥ 

≥ 
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(b) Reduce the following LPP to standard form

and also give its matrix form :

LPP 

Min    Z = 2x
1
+ x

2
+ 4x

3
subject to

 –2x
1 

+ 4x
2 

4

  x
1 

+ 2x
2 

+ x
3 

5

 2x
1
+ 3x

2 
2

x
1
, x

2 
0 , x

3 
unrestricted

 x
3 

6/11

4. (a) Prove that an extreme point of

S = {x | Ax=b, x  0} is a basic feasible

solution of Ax = b, x  0.

S = {x | Ax=b, x  0}

Ax = b, x  0 

(b) Solve the following LPP by revised sim-

plex method :

LPP 

Max z = x
1
+ 2x

2
subject to

    x
1 

+ x
2 

3

   x
1 

+ 2x
2 

5

   3x
1 

+ x
2 

6

     x
1
, x

2 
0

7. (a) Solve the following LPP by revised sim-

plex method :

LPP 

Min z = 5x
2

subject to

     x
1 

+ x
2 

2

     x
1 

+ 5x
2 

10

     x
1
, x

2 
0

efvecveefueefKele keâes ceevekeâ ¤he ceW efve¤efhele keâerefpeS

Deewj Fmekeâe DeeJÙetn ¤he Yeer oerefpeS :

(Ùee fo)

ØeefleyeefvOele veneR nw~

efmeæ keâerefpeS efkeâ  keâe Skeâ

Ûejce efyevog keâe Skeâ ceewefuekeâ mebYeJe nue

efvecveefueefKele  keâes mebMeesefOele efmecheueskeäme efJeefOe Éeje

nue keâerefpeS :

(Ùee fo)

efvecveefueefKele  keâes mebMeesefOele efmecheueskeäme efJeefOe Éeje

nue keâerefpeS :

(Ùee fo)
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≤ 

≥ 

≥

≥

≥

≥
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≤ 

≥ 
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neslee nw~

efvecveefueefKele keâes e fmecheue skeäme efJee fOe Éeje nue

keâere fpeS :

(Ùee fo)

efvecve keâes oerIe&  efJeefOe Éeje nue keâerefpeS :

(Ùee fo)

efvecve keâes efÉÛejCe efJeefOe Éeje nue keâerefpeS-

(Ùee fo)

efvecve  keâes nue keâerefpeS :

(Ùee fo)

(b) Solve the following LPP by Simplex

method :

LPP 

Max   z = 2x
1
+ x

2
subject to

  x
1 

– x
2 

10

  2x
1 

– x
2 

40

 x
1
, x

2 
0

5. (a) Solve the following LPP by Big-M

method :

LPP -M

Max    z = x
1
+ 6x

2
subject to

  x
1 

+ x
2 

2

  x
1 

+ 3x
2 

3

  x
1
, x

2 
0

(b) Solve the following LPP by Two-Phase

Method :

LPP 

Max    Z = 3x
1
– x

2
subject to

  2x
1 

+ x
2 

2

  x
1 

+ 3x
2 

2

           x
2 

4

 x
1
, x

2 
0

6/11

6. (a) Solve the LPP :

LPP 

Max z=3x
1
+9x

2
subject to

   x
1 

+ 4x
2 

8

  x
1 

+ 2x
2 

4

x
1
, x

2 
0

≤ 

≤  

≥ 

≥ 

≤  

≥ 

≥ 

≤  

≤  

≥ 

≤ 

≤ 
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(b) Solve the following LPP and discuss the

effect of changing b
1
 to 30 and b

2
 to 20 :

LPP b
1 

b
2 

Max z = 6x
1
+ 8x

2
subject to

    5x
1 

+ 10x
2 

60 = b
1

   4x
1 

+ 4x
2 

40 = b
2

     x
1, 

x
2 

0

6/12

8. (a) Solve the following LPP by using the prin-

ciple of duality :

LPP 

Min z = 3x
1
+ x

2
subject to

    2x
1 

+ 3x
2 

2

     x
1 

+ x
2 

1

     x
1, 

x
2 

0

efvecveefueefKele  keâes nue keâerefpeS Deewj keâes 30 Je

keâes 20 ceW yeoueves kesâ Demej keâer efJeJesÛevee keâerefpeS :

(Ùee fo)

efvecve keâes Éwlelee kesâ efmeæevle keâe GheÙeesie keâjles ngS

nue keâerefpeS  :

(Ùee fo)

≤ 

≤ 

≥ 

≥ 

≥ 

≥ 
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(b) Solve the following transportation prob-

lem :

10010304020b

209524S

501233S

304121S

aDDDD

j

3

2

1

i4321

9. (a) Solve the following assignment problem

:

10242619D

15181938C

2642813B

1117268A

IVIIIIII
Agencies
Job

(b) Solve the following integer programming

problem by using Gomory cut :

Max z = x
1
+ 2x

2
subject to

    x
1 

+ x
2 

7

         2x
1 

11

        2x
2 

7

     x
1, 

x
2 

0 and integer.

x
1, 

x
2 

0 

efvecveefueefKele heefjJenve mecemÙee keâes nue keâerefpeS :

efvecveefueefKele efveÙeleve mecemÙee keâes nue keâerefpeS :

ieescejer keâeš keâe GheÙeesie keâjles ngS efvecveefueefKele hetCeeËkeâ

Øees«eeefcebie mecemÙee keâes nue keâerefpeS :

(Ùee fo)

Deewj hetCeeËkeâ nw~

↓
→

≤ 

≤ 

≤ 

≥ 

≥ 
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