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

 (ii) Answer any four questions from 

Question Nos. 2 to 7. 

 (iii) Use of calculator is not allowed.  

1. Which of the following statements are true 

and which are false ? Give a short proof or a 

counter-example in support of your answer : 

     2×5=10 

(i) For any two square matrix A and B,  

AB = BA. 

(ii) For each cell (i, j) in an optimal solution 

of a transportation problem, 

( ) 0i j ij iju v c x   . 
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(iii) The set    2 2 2S {( , )| 9 , 1}x y y x x y  is 

a convex set. 

(iv) If a constant is added to all the 

elements of a payoff matrix in a two-

person zero-sum game, then the value 

of the game does not change. 

(v) In an LPP, the number of variables in 

the primal problem is less than the 

number of constraints in the dual. 

2. (a) Write the LPP formulation of the 

following assignment problem : 5 

                        Jobs 

             1

2

3

I II III

A 12 4 5

Men A 8 6 7

A 1 9 12

 
 
 
  

  

(b) Using dominance principle, solve the 

following payoff matrix game : 5 

               

3 2 4 0

3 4 2 4

4 2 4 0

0 4 0 8

 
 
 
 
 
 
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3. (a) Determine whether the following set of 

vectors form a basis for 3E  : 5 

0 2 0

1 , 0 , 2

2 2 3

a b c

     
     

  
     
          

  

(b) Find all the basic solutions of the 

following system of equations : 

1 2 32 3 4 4x x x    

1 2 32 2 2x x x    

Identify the basic and non-basic 

variables in each of these solutions. 5 

4. (a) Solve the following cost minimizing 

transportation problem starting with an 

initial basic feasible solution by matrix-

minima method : 5 

                    Destination 

 
 

1D  2D  3D  4D  5D  
Availabi-

lities 

 1O  5 8 8 6 3 800 

Origin 2O  4 7 7 6 6 500 

 3O  8 4 6 6 3 900 

    Requirement 400 400 200 400 800 
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(b) For the following game, write the LPPs 

corresponding to the maximizing player 

and the minimizing player : 5 

3 2 4

1 4 2

3 2 3

 
 

 
  

  

5. (a) Test for the convexity of the following 

sets :  5 

(i) 2 2
1S  = {( , )|3 2 6}x y x y   

(ii)  2 2
2S  = {( ,  )| 1,x y x y   , }y x y x   

(b) Solve the following game graphically : 5 

           Player B 

  1B  2B  3B   

Player A 
1A  12 8 6 

2A   5 9 14 

6. (a) Use the two-phase method to find a 

basic feasible solution for the following 

LPP :  5 

Minimize : 

1 2 32 3x x x   
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subject to : 

1 2 32 3 3 2x x x   
 

1 2 32 3 4 1x x x    

      1 2 3, , 0x x x  .  

(b) A departmental head has four 

subordinates and four tasks are to be 

performed. The subordinates differ in 

efficiency and the tasks differ in their 

intrinsic difficulty. Her estimate of the 

time each person would like to perform 

each task is given in the matrix form as 

follows : 5 

Tasks 
Workers 

A B C D 

I 18 26 17 11 

II 13 28 14 26 

III 38 19 18 15 

IV 19 26 24 10 
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How should  the tasks be allocated, so 

as to minimize the total time taken ? 

7. (a) Obtain the dual of the following 

problem : 5 

Maximize : 

1 2 3Z 5 9 8x x x    

subject to : 

1 2 32 4 8 3x x x     

         1 24 – 2 9x x   

1 2 38 4 3 8x x x     

1 2, 0x x   and 3x  is unrestricted in sign. 

(b) A firm manufactures pills in two sizes A 

and B. A contains 2 g of aspirin,  5 g of 

bicarbonate and 1 g of codeine.  

B contains 1 g of aspirin, 8 g of 

bicarbonate and 6 g of codeine. It 

requires at least 12 g of aspirin, 74 g of 

bicarbonate and 24 g of codeine for  
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providing immediate effect. It is 

required to determine the least number 

of pills a patient should take to get 

immediate relief. Formulate the 

problem as a LPP and solve it 

graphically. 5 
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 MTE–12 

Lukrd mikf/k dk;ZØe  

(ch- Mh- ih-) 

l=kar ijh{kk  

fnlEcj] 2025 

(,sfPNd ikB~;Øe % xf.kr) 

,e-Vh-bZ-&12 % jSf[kd izksxzkeu 

le; % 2 ?k.Vs   vf/kdre vad % 50 

      Hkkfjrk % 70% 

uksV % (i) iz'u la- 1 vfuok;Z gSA 

 (ii) iz'u la- 2 ls 7 rd dksbZ pkj iz'u gy dhft,A 

 (iii) dSYdqysVj dk iz;ksx djus dh vuqefr ugha gSA 

1- fuEufyf[kr dFkuksa esa ls dkSu&ls dFku lR; rFkk dkSu&ls 

vlR; gSa \ vius mÙkj ds i{k esa ,d laf{kIr miifÙk ;k 

izfr&mnkgj.k nhft, % 2×5=10 

(i) fdUgha nks oxZ vkO;wgksa A vkSj B ds fy, AB = BA 

gksrk gSA 

(ii) ifjogu leL;k ds b"Vre gy dh izR;sd dksf"Bdk 

(i, j) ds fy, ( ) 0i j ij iju v c x    gksrk gSA 

(iii) leqPp;    2 2 2S {( , )| 9 , 1}x y y x x y  ,d 

voeq[k leqPp; gSA 
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(iv) ;fn nks O;fDr] 'kwU; ;ksx [ksy ds Hkqxrku vkO;wg ds 

izR;sd lnL; esa ,d vpj tksM+k tkrk gS] rks [ksy dk 

eku ugha cnyrk gSA 

(v) ,d LPP esa] vk| leL;k esa pjksa dh la[;k }Srh ds 

O;ojks/kksa dh la[;k ls de gksrh gSA 

2- (d) fuEufyf[kr fu;ru leL;k dk LPP esa lw=hdj.k 

dhft, %  5 

          dk;Z 

1

2

3

I II III

A 12 4 5

 A 8 6 7

A 1 9 12

 
 
 
  

O;fDr

  

([k) izeq[krk fu;e dk iz;ksx djds fuEufyf[kr Hkqxrku 

vkO;wg [ksy gy dhft, % 5 

3 2 4 0

3 4 2 4

4 2 4 0

0 4 0 8

 
 
 
 
 
 
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3- (d) Kkr dhft, fd D;k fuEufyf[kr lfn'k leqPp; % 5 

0 2 0

1 , 0 , 2

2 2 3

a b c

     
     

  
     
          

 

ls 
3E  dk ,d vk/kkj izkIr gksrk gS ;k ughaA 

([k) fuEufyf[kr lehdj.k fudk; ds lHkh vk/kkjh 

lqlaxr gy Kkr dhft, % 5 

1 2 32 3 4 4x x x    

1 2 32 2 2x x x    

buesa ls izR;sd gy ds vk/kkjh o vuk/kkjh pjksa dks 

igpkfu,A 

4- (d) vkO;wg&U;wure fof/k }kjk izkjfEHkd vk/kkjh lqlaxr 

gy ls 'kq: djds fuEufyf[kr ykxr ([kpZ) 

U;wurehdj.k ifjogu leL;k gy dhft, % 5 

             xarO; 

  1D  2D   3D   4D  5D   miyC/krk 

 1O   5 8 8 6 3 800 

lzksr 2O   4 7 7 6 6 500 

 3O   8 4 6 6 3 900 

ek¡x 400 400 200 400 800  
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([k) fuEufyf[kr [ksy&vkO;wg ds fy, vf/kdredkjh 

vkSj U;wuredkjh f[kykfM+;ksa ds laxr jSf[kd izksxzkeu 

leL;k,¡ fyf[k, % 5 

3 2 4

1 4 2

3 2 3

 
 

 
  

 

5- (d) fuEufyf[kr leqPp;ksa dh voeq[krk dk ijh{k.k 

dhft, %  5 

(i) 2 2
1S  = {( , )|3 2 6}x y x y   

(ii)  2 2
2S  = {( ,  )| 1,x y x y  , }y x y x   

([k) fuEufyf[kr [ksy xzkQh; fof/k ls gy dhft, % 5 

            f[kykM+h B 

  1B  2B  3B   

f[kykM+h A 
1A  12 8 6 

2A   5 9 14 
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6- (d) fuEufyf[kr LPP ds fy, ,d cqfu;knh O;ogk;Z 

lek/kku Kkr djus ds fy, f}pj.k fof/k dk iz;ksx 

dhft, % 

U;wurehdj.k dhft, % 

1 2 32 3x x x 
 

tcfd % 

1 2 32 3 3 2x x x   
 

1 2 32 3 4 1x x x    

        1 2 3, , 0x x x  .  

([k) ,d foHkkxk/;{k ds v/khuLFk pkj deZpkjh 

dke djrs gSa vkSj mUgsa pkj dke djus gSaA 

v/khuLFk deZpkfj;ksa dh n{krk vkSj dkeksa dh 

dfBukb;k¡ vyx&vyx gSaA v/;{k ds vuqeku 

ds vuqlkj izR;sd dke djus ds fy, izR;sd 

deZpkjh }kjk fy;k x;k le; fuEu izdkj ls 

vkO;wg :i esa fn;k x;k gS % 5 

dke 

deZpkjh 

A B C D 

I 18 26 17 11 

II 13 28 14 26 

III 38 19 18 15 

IV 19 26 24 10 
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izR;sd deZpkjh dks ,d&,d dke fu;ru djds pkj 

dke fdl izdkj ck¡V fn, tk,¡ fd dqy le; 

U;wure gks \  

7- (d) fuEufyf[kr leL;k dh }Srh izkIr dhft, % 5 

vf/kdrehdj.k dhft, % 

1 2 3Z 5 9 8x x x  
 

tcfd % 

1 2 32 4 8 3x x x     

         1 24 – 2 9x x   

1 2 38 4 3 8x x x     

1 2, 0x x  vkSj 3x  dk fpÊ vizfrcaf/kr gSA 

([k) ,d QeZ nks ekiksa A vkSj B esa nokb;k¡ cukrh gSA  

A esa 2 xzke ,sfLifju] 5 xzke ckbdkcksZusV vkSj  

1 xzke dksMhu gksrh gSA B esa 1 xzke ,sfLifju] 8 xzke 

ckbdkcksZusV vkSj 6 xzke dksMhu gksrh gSA rqjUr izHkko 
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ds fy, de ls de 12 xzke ,sfLifju] 74 xzke 

ckbdkcksZusV vkSj 24 xzke dksMhu dh vko';drk gSA 

;g Kkr djuk gS fd rqjUr vkjke ds fy, ejht dks 

de ls de fdruh nokb;k¡ ysuh gSaA bl leL;k dks 

,d ekud LPP ds :i esa lwf=r dhft, vkSj bls 

xzkQh; fof/k ls gy dhft,A 5 

× × × × × 


