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(Elective Course : Mathematics) 

MTE-12 : LINEAR PROGRAMMING 

Time : 2 Hours  Maximum Marks : 50 

Weightage : 70% 

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 : 

     10 

(i) In a two-person zero-sum game, the 

game is said to be fair if both the 

players have equal number of 

strategies.  



 [ 2 ] MTE–12 

C–2481/MTE–12 

(ii) In an assignment problem involving 

four workers and three jobs, total 

number of assignments possible is 7. 

(iii) The solution of a transportation 

problem with m sources and n 

destinations is feasible only if the 

number of allocations is m + n – 1. 

(iv) For any primal and its dual, both 

primal and dual cannot be feasible. 

(v) If an optimum solution is degenerate 

the solution is infeasible.  

2. (a) A ship is to carry 3 types of liquid cargo 

X, Y and Z. There are 3000 litres of X 

available, 2,000 litres of Y available and 

1,500 litres of Z available. Each litre of 

X, Y and Z sold fetches a profit of ` 20,  

` 35 and ` 40 respectively. The ship has 

3 cargo holds A, B and C, of capacities 

2,000; 2,500 and 3,000 litres 

respectively. From stability conside-

rations, it is required that each hold be 

filled in the same proportion. Formulate 

the production of loading the ship as a 

linear programming problem. 5 
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(b) Examine whether the following set is 

convex or not : 5 

               S =  1 2 1 2 1 2( , )| 1, 0, 0x x x x x x      

3. (a) Find all the basic solutions of the 

equations : 5 

  1 2 3 42 6 2 3x x x x     

1 2 3 46 4 4 6 2x x x x     

(b) Solve the following LPP graphically : 5 

Maximize : 

1 2Z 2 3x x   

subject to the constraints : 

 1 2 30x x   

1 2 0x x   

       2 3x   

   10 20x    

and             20 12x  .    

4. (a) Use two-phase simplex method to  

maximize : 5 

1 2Z 5 3x x   

subject to the constraints : 

1 22 1x x   

 1 24 6x x   

     1 2, 0x x  .  
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(b) Obtain the dual of the following LPP : 5 

Minimize : 

1 2 3Z 2 3 4x x x    

subject to the constraints : 

1 2 32 3 5 2x x x    

 1 2 33 7 3x x x    

1 2 34 6 5x x x    

1 2, 0x x   and 3x  is unrestricted. 

5. (a) Obtain the initial basic feasible solution 

of the following transportation problem 

by matrix-minima method. Also obtain 

the optimum solution : 5 

Sources 

  

Destinations 

Supply 

1D   2D  3D  4D  

1S   3 7 6 4 5 

2S  2 4 3 2 2 

3S  4 3 8 5 3 

Demand 3 3 2 2  
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(b) Solve the following game graphically : 5 

                Player B 

Player A 
6 3 7

3 0 6

 
 
  

  

6. (a) Use dominance to solve the following 

game :  5 

             Player B 

  I II III IV 

Player A 

I 3 2 4 0 

II 3 4 2 4 

III 4 2 4 0 

IV 0 4 0 8 

(b) Solve the following assignment  

problem : 5 

  Job 

  1 2 3 4 5 

Persons 

A 8 4 2 6 1 

B 0 9 5 5 4 

C 3 8 9 2 6 

D 4 3 1 0 3 

E 9 5 8 9 5 
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7. (a) Find the maximum sales for the 

following assignment problem : 5 

Salesmen 
Markets 

I II III IV 

A 80 70 75 72 

B 75 75 80 85 

C 78 78 82 78 

(b) Use simplex method to solve the 

following LPP : 5 

Max. :   

1 2Z 5 3x x 
 

subject to the constraints : 

        1 4x    

        2 3x    

1 22 18x x   

 1 2 9x x   

    1 2, 0x x  .  
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 MTE–12 

Lukrd mikf/k dk;ZØe (ch- Mh- ih-) 

l=kar ijh{kk  

twu] 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 gy djuk 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 esa ls dkSu&ls dFku lR; vkSj dkSu&ls vlR; 

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

izfr&mnkgj.k nhft, % 10 

(i) ,d f}&O;fDr 'kwU;&;ksx [ksy esa ;fn nksuksa 

f[kykfM+;ksa dh ;qfDr;ksa dh la[;k leku gS] rks [ksy 

fu"i{k gSA 

(ii) pkj deZpkjh vkSj rhu tkWc okyh fu;ru leL;k esa 

dqy 7 fu;ru laHko gSaA 
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(iii) m lzksrksa vkSj n xarO;ksa okyh ifjogu leL;k dk 

gy lqlaxr gksrk gS ;fn vkcaVu la[;k m + n – 1  

gSA 

(iv) ,d vk| vkSj mldh }Srh ds fy, nksuksa vk| vkSj 

}Srh lqlaxr ugha gks ldrh gSaA 

(v) ;fn ,d b"Vre gy viHkz"V gS] rks gy vlqlaxr 

gksrk gSA 

2- (d) ,d tgkt dks rhu rjy eky X, Y vkSj Z <ksus gSaA 

X ds 3]000 yhVj] Y ds 2]000 yhVj vkSj Z ds 

1]500 yhVj miyC/k gSaA X, Y vkSj Z ds izR;sd 

yhVj }kjk Øe'k% ` 20] ` 35 vkSj ` 40 dk ykHk 

gksrk gSA tgkt ds ikl 3 eky idM+ A, B vkSj C 

gSa] ftudh {kerk Øe'k% 2]000 yhVj] 2]500 yhVj 

vkSj 3]000 yhVj gSA LFkkf;Ro ds fy, izR;sd eky 

idM+ ij leku vuqikr Hkjk gksuk vko';d gSA 

tgkt ds Hkkj dh leL;k dks jSf[kd izksxzkeu leL;k 

esa lwf=r dhft,A 5 

([k) tk¡p dhft, fd fuEufyf[kr leqPp; voeq[k gS ;k 

ugha %   5 

               S =  1 2 1 2 1 2( , )| 1, 0, 0x x x x x x      
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3- (d) fuEufyf[kr lehdj.kksa ds lHkh vk/kkjh gy Kkr 

dhft, %  5 

  1 2 3 42 6 2 3x x x x     

1 2 3 46 4 4 6 2x x x x     

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

1 2Z 2 3x x   dk vf/kdrehdj.k dhft,] 

tcfd % 

 1 2 30x x   

1 2 0x x   

       2 3x   

   10 20x    

rFkk             20 12x  . 

4- (d) f}foeh; ,d/kk fof/k ls fuEufyf[kr LPP gy 

dhft, %  5 

1 2Z 5 3x x   dk vf/kdrehdj.k dhft,]  

tcfd % 

 1 22 1x x   

 1 24 6x x   

     1 2, 0x x  .  



 [ 10 ] MTE–12 

C–2481/MTE–12 

([k) fuEufyf[kr LPP dh }Srh izkIr dhft, % 5 

1 2 3Z 2 3 4x x x    dk U;wurehdj.k dhft,] 

tcfd % 

1 2 32 3 5 2x x x    

 1 2 33 7 3x x x    

1 2 34 6 5x x x     

1 2, 0x x   vkSj 3x  vizfrcaf/kr gSA 

5- (d) fuEufyf[kr ifjogu leL;k dk vkO;wg U;wure 

fof/k }kjk izkjfEHkd lqlaxr gy Kkr dhft,A 

b"Vre gy Hkh fudkfy, % 5 

lzksr 

  

xarO; 

iw£r 

1D   2D  3D  4D  

1S   3 7 6 4 5 

2S  2 4 3 2 2 

3S  4 3 8 5 3 

ek¡x 3 3 2 2  
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([k) fuEufyf[kr |wr xzkQh; fof/k ls gy dhft, % 5 

            f[kykM+h B 

f[kykM+h A 
6 3 7

3 0 6

 
 
  

  

6- (d) fuEufyf[kr |wr izeq[krk fu;e ls gy dhft, % 5 

 f[kykM+h B 

 
 

I II III IV 

f[kykM+h A 

I 3 2 4 0 

II 3 4 2 4 

III 4 2 4 0 

IV 0 4 0 8 

([k) fuEufyf[kr fu;ru leL;k dks gy dhft, % 5 

  tkWc 

  1 2 3 4 5 

O;fDr 

A 8 4 2 6 1 

B 0 9 5 5 4 

C 3 8 9 2 6 

D 4 3 1 0 3 

E 9 5 8 9 5 
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7- (d) fuEufyf[kr fu;ru leL;k ds fy, vf/kdre fcØh 

Kkr dhft, % 5 

foØsrk 

ekdsZV 

I II III IV 

A 80 70 75 72 

B 75 75 80 85 

C 78 78 82 78 

([k) fuEufyf[kr LPP dks gy djus ds fy, ,d/kk 

fof/k dk iz;ksx dhft, % 5 

1 2Z 5 3x x   dk vf/kdrehdj.k dhft,] 

tcfd % 

        1 4x    

        2 3x    

1 22 18x x   

 1 2 9x x   

    1 2, 0x x  .  

× × × × × 


