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The figures in the margin indicate full marks.

Candidates are required to give their answers in their own words
as far as practicable.

øé¬Ì õ∂±ôL√¶ö ¸—‡…±&ø˘ √õ∂Àùüı˛ ¬Û”Ì«˜±ÀÚı˛ øÚÀ«˙fl¬/
¬Ûı˛œé¬±Ô«œÀı˛ ˚Ô±¸y¬ı øÚÀÊı˛ ˆ¬±¯∏±˚˛ Î¬◊Mı˛ øÀÓ¬ ˝Àı/

1. Answer any five of the following questions: 2×5=10

øÚ•ßø˘ø‡Ó¬ Œ˚ Œfl¬±ÀÚ± ¬Û“±‰¬øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

(a) Define difference equation with any one suitable example.

¤fl¬øÈ¬ Œ˚ Œfl¬±ÀÚ± Î¬◊±˝ı˛Ì ¸˝À˚±À· øÎ¬Ù¬±Àı˛k ¸˜œfl¬ı˛ÀÌı˛ ¸—:± ±›/

(b) Explain the meaning of order and degree of a differential equation with suitable examples.

øÎ¬Ù¬±Àı˛øk˚˛±˘ ¸˜œfl¬ı˛ÀÌı˛ Sê˜ ¤ı— ˜±S± ı˘ÀÓ¬ fl¬œ Œı±Á¬±˚˛ Î¬◊¬Û ≈̊Mê Î¬◊±˝ı˛Ì¸˝À˚±À· ı…±‡…± fl¬Àı˛±/

(c) What is meant by a solution or integral of a differential equation?

¤fl¬øÈ¬ øÎ¬Ù¬±Àı˛øk˚˛±˘ ¸˜œfl¬ı˛ÀÌı˛ ¸˜±Ò±Ú ı± ˝◊øKÈ¬¢∂±˘ ı˘ÀÓ¬ fl¬œ Œı±Á¬±˚˛∑

(d) Give an example of non-zero sum game.

Œ˚±·Ù¬˘ ˙”Ú… Ú˚˛ ¤˜Ú Sêœh¬±ı˛ ¤fl¬øÈ¬ Î¬◊±˝ı˛Ì ±›/

(e) What are different parts of a Linear Programming Problem?

¤fl¬øÈ¬ ¸ı˛˘Õı˛ø‡fl¬ Œ√õ∂±·Ë±ø˜—-¤ı˛ øıøˆ¬iß ’—˙&ø˘ fl¬œ fl¬œ∑

(f) Write down two basic features of a ‘two-persons-zero-sum’ Game.

¤fl¬øÈ¬ ëÈ≈¬-¬Û±˙«Ú-øÊÀı˛±-¸±˜ƒí Sêœh¬±ı˛ ≈øÈ¬ ˜”˘ Δıø˙©Ü… Œ˘À‡±/

(g) What is meant by Saddle Point in a Game?

¤fl¬øÈ¬ Sêœh¬±˚˛ ë¸…±Îƒ¬˘ƒ øıj≈í ı˘ÀÓ¬ fl¬œ Œı±Á¬±˚˛∑

(h) If a
ij
 represents the minimum requirement of commodity i per unit of output of commodity

j, then state Hawkins-Simon conditions for two industries—industry 1 and industry 2.

j-Ó¬˜ ^Àı…ı˛ ¤fl¬ ¤fl¬fl¬ ΔÓ¬øı˛ fl¬ı˛ÀÓ¬ j-Ó¬˜ ^Àı…ı˛ Ú”…ÚÓ¬˜ ¬Ûøı˛˜±Ì aij √õ∂À˚˛±ÊÚ ˝À˘ Hawkins-Simon

˙Ó«¬&ø˘ Î¬◊À{°‡ fl¬Àı˛±, Œ˚‡±ÀÚ Œfl¬ı˘˜±S ≈øÈ¬ ø˙äñø˙ä 1 ¤ı— ø˙ä 2 ’±ÀÂ/
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(i) What is meant by maximax principle of optimal decision making?

fl¬±˜… ø¸X¬±ôL√ ·Ë˝ÀÌı˛ Œé¬ÀS ˜…±ø'˜…±' ¬ÛX¬øÓ¬øÈ¬ fl¬œ∑

2. Answer any four of the following questions: 5×4=20

øÚ•ßø˘ø‡Ó¬ Œ˚ Œfl¬±ÀÚ± ¬‰¬±ı˛øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

(a) Solve the following Linear Programming graphically mentioning the feasible region and
basic solutions.

øÚÀ•ßı˛ ¸ı˛˘Õı˛ø‡fl¬ Œ√õ∂±·Ë±ø˜— ˜ÀÎ¬˘øÈ¬ı˛ Œé¬ÀS øÙ¬øÊıƒ˘ƒ ’=¡˘ ¤ı— Œıø¸fl¬ ¸˜±Ò±Ú&ø˘ Î¬◊À{°‡ fl¬Àı˛
Œ˘‡ø‰¬ÀSı˛ ¸±˝±À˚… ¸˜±Ò±Ú fl¬Àı˛±/

Minimize 2 3 ,
Subject to 5 5 20

and, 5 10 30,
, 0

C x y
x y
x y
x y

 
 
 


(b) State the relationships between Primal and Dual of a Linear Programming model. Write
down the Dual of the problem given below:
¸ı˛˘Õı˛ø‡fl¬ Œ√õ∂±·Ë±ø˜—-¤ı˛ Œé¬ÀS √õ∂±˝◊˜±˘ ¤ı— Î≈¬…˚˛±˘-¤ı˛ ˜ÀÒ… ¸•Ûfl«¬&ø˘ Î¬◊À{°‡ fl¬Àı˛±/ øÚÀ•ß √õ∂M
˜ÀÎ¬˘øÈ¬ı˛ Î≈¬…˚˛±˘ Œ˘À‡±/

Max 4 7
Subject to 2 4

5 3 7
, 0

Z x y
x y
x y
x y

 
 
 


(c) Write down the assumptions of Leontief’s static open Input-Output model.
ø˘›ÚøÈ¬À˚˛ÀÙ¬ı˛ à¬…±øÈ¬flƒ¬ ›À¬ÛÚ ˝◊Ú¬Û≈…È¬-’±Î¬◊È¬¬Û≈…È¬ ˜ÀÎ¬À˘ı˛ ’Ú≈Ò±ı˛Ì±&ø˘ Œ˘À‡±/

(d) Determine the maximin and minimax value of the pay-off matrix given below and suggest
optimum strategies for individual players separately.

ÚœÀ‰¬ı˛ pay-off ˜…±øÈ¬™' ŒÔÀfl¬ maximin ¤ı— minimax ˜±Ú øÚÌ«˚˛ fl¬Àı˛± ¤ı— ¬Û‘Ôfl¬ˆ¬±Àı Œ‡À˘±˚˛±h¬
A ¤ı— Œ‡À˘±˚˛±h¬ B-¤ı˛ ÊÚ… ¸Àı«±M˜ Œfl¬Ã˙˘ øÚÀ«˙ fl¬Àı˛±/

Player B

2 9 4
Player A 7 5 3

6 1 8

 
 
 
  
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(e) Explain Hurwicz criterion of decision making with the help of the pay-off matrix given
below, assuming the probability of occurence of maximum 0·6 and probability of occurence

of minimum 0·4.

ÚœÀ‰¬ı˛ pay-off ̃ …±øÈ¬™À'ı˛ ̧ ±˝±À˚… ø¸X¬±ôL√ ·Ë˝ÀÌı˛ Hurwicz ¬ÛX¬øÓ¬ ı…±‡…± fl¬Àı˛±, ̊ ‡Ú ̧ ı«±øÒfl¬ ¤ı— ̧ ı«øÚ•ß
pay-off-¤ı˛ ¸y¬±ıÚ± ˚Ô±SêÀ˜ 0·6 ¤ı— 0·4/

1 2
1

2

State of Nature
N N

S 3 –2
Strategies  

S –6 5

 
 
  

(f) If the demand and supply functions are given respectively as, D=5–3P, S=3–2P, find the

time path y price, when 3( )dp D Sdt   and the initial condition given is, P=p0, when t =0.

‰¬±ø˝± ¤ı— ŒÊ±·±Ú ’À¬Ûé¬fl¬ ˚Ô±SêÀ˜ D=5–3P ¤ı— S=3–2P ±À˜ı˛ ·øÓ¬¬ÛÔ øÚÌ«±˚˛fl¬ ¸˜œfl¬ı˛ÌøÈ¬ øÚÌ«˚˛

fl¬Àı˛±, ˚‡Ú, 3( )dp D Sdt    ¤ı— √õ∂±Ôø˜fl¬ ’ı¶ö±˚˛ t =0 ˝À˘ P = p
0
.

3. Answer any one question from the following: 10×1=10

øÚ•ßø˘ø‡Ó¬ Œ˚ Œfl¬±ÀÚ± ¤fl¬øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

(a) Find out the gross output levels of steel and coal in an economy when the technology matrix

(A) and final demand vector (D) are given below:

◊̋¶Û±Ó¬ ¤ı— fl¬̊ ˛̆ ±ı̨ Œ˜±È¬ Î¬◊»¬Û±Ú øÚÌ«̊  ̨fl¬Àı̨±, ˚‡Ú √õ∂̊ ≈øMê ˜…±øÈ¬™' (A) ¤ı— ‰”¬h¬±ôL√ ‰¬±ø˝± Œ ¬̂"ı̨ (D) øÚ•ßı̨+¬Û–

100
D

20
 

  
 

(b) (i) Find out the saddle point and value of the game for the following pay-off matrix:

1

2

3

A 1 7 3 4
Player A A 5 6 4 5

A 7 2 0 3

 
 
 
  

(ii) Explain the concepts of dominance and Nash Equilibrium. 5+5=10

Steel Coal
˝◊¶Û±Ó¬ fl¬˚˛˘±

Steel 0·2 0·2

Coal 0·4 0·1

A

Player B

B1 B2 B3 B4
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(i) √õ∂M pay-off ˜…±øÈ¬™' ŒÔÀfl¬ ¸…±Îƒ¬˘ƒ øıj≈ ¤ı— Sêœh¬±ı˛ ˜”˘… øÚÒ«±ı˛Ì fl¬Àı˛± –

1

2

3

A 1 7 3 4
 A A 5 6 4 5

A 7 2 0 3

 
 
 
  

(ii) Î¬ø˜Ú…±k ¤ı— Ú…±¸ƒ ˆ¬±ı˛¸±À˜…ı˛ Ò±ı˛Ì± ı…±‡…± fl¬Àı˛±/

ñññññ

Œ‡À˘±˚˛±h¬ B

B
1

B
2

B
3

B
4

Œ‡À˘±˚˛±h¬


