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BACHELOR’S DEGREE 
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June, 2026 

(Elective Course : Mathematics) 

MTE-012 : LINEAR PROGRAMMING 

Time : 2 Hours  Maximum Marks : 50 

Weightage : 70% 

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

 (ii) Do any four questions out of 

questions No. 2 to 7. 

 (iii) Use of calculator is not allowed. 

1. State which of the following statements are 

true and which are false. Give reasons for 

your answer with a short proof or a counter 

example.   10 

 (i) The dummy source or destination in a 

transportation problem is added to 

prevent solution from becoming 

degenerate. 
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 (ii) For maximising LP model, the simplex 

method is terminated when all values 

Cj –Zj  0. 

 (iii) If 10 is added to each of the entries of 

the cost matrix of a 3 3 assignment 

problem, then the total cost of an 

optional assignment for the charged 

cost matrix will increase by 10. 

 (iv) If value of the 2 2 matrix game 

1 2

4p

 
 
 

  is 4, then p  4. 

 (v) The intersection of finite number of 

convex sets is not convex. 

2. (a) For what values of k are the following 

vectors linearly independent ? 5 

1 1

2 , , 0

1 1 1

k

k

     
     
     
     
     

  

 (b) Solve the following LPP using simplex 

method : 5 

  Maximize     z = 6x1 + 4x2 
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  Subject to:  

2x1 + 3x2 30 

3x1 + 2x2 24 

x1+ x2 3 

 x1, x2 0.  

3. (a) Using matrix-minima method, find the 

initial basic feasible solution of the 

following transportation problem : 7 

4 

6 

5 

6 

8 

7 

8 

6 

6 

8 

7 

8 

40 

60 

50 

20 30 50 50  

  Hence, find the optimal solution. 

 (b) Check whether the following set is 

convex : 3 

             S = {(x, y) : x2 + y2  1, y2  x}  

4. (a) A department has five employees with 

five jobs to be performed. The time (in 

hours) each employee will take to 

perform each job is given in the 
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following matrix. How should the jobs 

be allocated, one per employee, so as to 

minimize the total man hours ? 5 

  Employees 

  I II III IV V 

Jobs 

A 

B 

C 

D 

E 

10 

3 

10 

7 

7 

5 

9 

7 

11 

9 

13 

18 

2 

9 

10 

15 

13 

2 

7 

4 

16 

6 

2 

12 

12 

 (b) For the following pay-off matrix, 

transform the zero-sum game into an 

equivalent linear programming  

problem : 5 

  Player B 

  B1 B2 B3 

Player A 

A1 1 – 1   3 

A2 3    5 – 3 

A3 6    2  – 2 

5. (a) Two breakfast food manufacturers ABC 

and XYZ are competing for an increased 

market share. The pay-off matrix, 
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shown in the following table, describes 

the increase in market share for ABC 

and decrease in market share for XYZ. 

Determine optimal strategies for both 

the manufacturers and the value of the 

game.  5 

  XYZ 

  B1 B2 B3 B4 

ABC 

A1   2 – 2 4 1 

A2   6 – 5 12 3 

A3 – 3 – 2 0 6 

A4   2 – 2 7 1 

(b) Find all the basic feasible solutions of 

the following system of linear equa-

tions :  5 

    2x1 + x2 – x3 + 2x4 = 2 

    3x1 + 2x2 + x3 + 4x4 = 3 

    x1, x2, x3, x4  0. 

  Check if any of them is degenerate 

solution. Justify your answer. 

6. (a) A company makes two types of leather 

belts. Belt A is a high quality belt and 
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belt B is of lower quality. The respective 

profits on A and B are ` 4 and ` 3 per 

belt. The production of each type A 

requires twice as much  time as a belt of 

type B, and if all belts were of type B, 

the company could make 1000 belts per 

day. The supply of leather is sufficient 

for only 800 belts per day (Both A and B 

combined). Belt A requires a fancy 

buckle and only 400 buckles per day are 

available. There are only 700 buckles a 

day available for belt B. What should be 

the daily production of each type of  

belt ? Formulate this problem as LPP 

and solve it graphically. 7 

 (b) Find the initial basic feasible solution of 

the following transportation problem 

using North-West Corner method. 3 

90 90 100 110 200 

50 70 130 85 50 

75 100 100 30  
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7. (a) Reduce the following two person zero 

sum game to 2  2 game using principle 

of dominance. And hence solve the 

game.  6 

  Player B 

  B1 B2 

Player A 

A1 

A2 

A3 

A4 

A5 

A6 

   1 

   3 

– 1 

   4 

   2 

– 5 

– 3 

   5 

   6 

   1 

  2 

  0 

 (b) Obtain the dual of the following  

primal LPP : 4 

  Maximize : 

Z = x1 – 2x2 + 3x3 

  Subject to : 

 – 2x1 + x2 + 3x3 = 2 

2x1 + 3x2 + 4x3 = 1 

x1, x2, x3 0. 
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 MTE–012 

Lukrd mikf/k dk;ZØe (ch- Mh- ih-) 

l=kar ijh{kk  

twu] 2026 

(,sfPNd ikB~;Øe % xf.kr) 

,e-Vh-bZ-&012 % jSf[kd izkssxzkeu 

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

Hkkfjrk % 70% 

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

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

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

1- fuEufyf[kr dFkukssa esa ls dkSuls dFku lR; ;k vlR; gSa \ 

vius mÙkj ds i{k esa ,d laf{kIr miifÙk ;k izfr mnkgj.k 

nhft,A   10 

(i) ifjogu leL;k esa viHkz"V gy ls cpus ds fy, 

dkYifud (Dummy) lzksr ;k xUrO; tksM+k tkrk gSA 

(ii) fdlh vf/kdrehdj.k jSf[kd izksxkeu (LP) fun'kZ 

esa tc lHkh eku Cj – Zj 0 gSa] rks ,d/kk fof/k 

lEiUu gks tkrh gSA 



 [ 9 ]  MTE–012 

B–2827/MTE–012 P. T. O. 

(iii) tc fdlh 3 3 fu;ru leL;k esa ykxr vkO;wg 

dh izR;sd izfof"V esa 10 tksM+k tk,] rks ifjofrZr 

ykxr dh b"Vre ykxr dh dqy ykxr esa 10 dh 

o`f¼ gksxhA 

(iv) ;fn 2  2 vkO;wg [ksy 

1 2

4p

 
 
 

  dk eku 4 gS] 

rks p  4 gksxkA 

(v) voeq[k leqPp;ksa dh ifjfer la[;kvksa dk loZfu"B 

voeq[k ugha gksrk gSA 

2- (d) k ds fdl eku ds fy, fuEufyf[kr lfn'k jSf[kdr% 

Lora= gS \ 5 

1 1

2 , , 0

1 1 1

k

k

     
     
     
     
     

  

 ([k) ,d/kk fof/k dk iz;ksx djds fuEufyf[kr jSf[kd 

izksxzkeu (LP) leL;k gy dhft, % 5 

Z = 6x1 + 4x2 dk vf/kdrehdj.k dhft, % 
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tcfd % 

2x1 + 3x2 30 

3x1 + 2x2 24 

x1 + x2 3 

x1, x2 0. 

3- (d) U;wure&vkO;wg fof/k dk iz;ksx djdj fuEufyf[kr 

ifjogu leL;k dk izkjfEHkd vk/kkjh lqlaxr gy 

Kkr dhft, % 7 

4 

6 

5 

6 

8 

7 

8 

6 

6 

8 

7 

8 

40 

60 

50 

20 30 50 50  

  bl izdkj b"Vre gy Kkr dhft,A 

 ([k) tk¡p dhft, fd fuEufyf[kr leqPp; voeq[k gS % 3 

  S = {(x, y) : x2 + y2   1, y2  x} 

4- (d) ,d foHkkx esa ik¡p tkWc djus ds fy, ik¡p deZpkjh 

gSaA izR;sd deZpkjh }kjk izR;sd tkWc dks djus esa 

yxus okyk le; (?k.Vksa esa vkxs vkO;wg esa fn;k x;k 
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gSA dqy Je 'kfDr dks U;wure djus ds fy, ,d 

tkWc ,d deZpkjh dks fdl izdkj vkoafVr djuk 

pkfg, \ 5 

  deZpkjh 

  I II III IV V 

tkWc 

A 

B 

C 

D 

E 

10 

3 

10 

7 

7 

5 

9 

7 

11 

9 

13 

18 

2 

9 

10 

15 

13 

2 

7 

4 

16 

6 

2 

12 

12 

 ([k) fuEufyf[kr Hkqxrku vkO;wg esa fn, x, 'kwU; ;ksx 

[ksy dks ,d lerqY; jSf[kd izksxzkeu leL;k esa 

ifjofrZr dhft, % 5 

  f[kykM+h B 

  B1 B2 B3 

f[kykM+h A 

A1 1 – 1   3 

A2 3    5 – 3 

A3 6    2  – 2 

5- (d) uk'rk cukus okyh nks dEifu;k¡ ABC vkSj XYZ 

cktkj esa vius 'ks;j c<+kus ds fy, eqdkcyk dj jgh 
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gSaA fuEufyf[kr lkj.kh esa nh xbZ Hkqxrku vkO;wg esa 

ABC ds c<+rs cktkj 'ks;j vkSj XYZ ds ?kVrs 

cktkj 'ks;j n'kkZ, x, gSaA nksuksa dEifu;ksa ds fy, 

b"Vre ;qfDr;k¡ Kkr dhft, vkSj [ksy dk eku Hkh 

Kkr dhft, % 5 

  XYZ 

  B1 B2 B3 B4 

ABC 

A1   2 – 2 4 1 

A2   6 – 5 12 3 

A3 – 3 – 2 0 6 

A4    2 – 2 7 1 

 ([k) fuEufyf[kr jSf[kd lehdj.kksa ds fudk; ds lHkh 

vk/kkjh lqlaxr gy Kkr dhft, % 5 

    2x1 + x2 – x3 + 2x4 = 2 

    3x1 + 2x2 + x3 + 4x4 = 3 

    x1, x2, x3, x4  0. 

  tk¡p dhft, fd D;k bu gyksa esa ls dksbZ viHkz"V gy 

gS \ vius mÙkj dh iqf"V dhft,A 

6- (d) ,d dEiuh nks izdkj dh peM+s dh csYV cukrh gSA 

csYV A mPp dksfV dh o csYV B fuEu dksfV dh gSA 
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nksuksa csYVksa A vkSj B ij ykHk Øe'k% ` 4 vkSj ` 3  

izfr csYV gSA A izdkj dh csYV dks cukus esa B 

izdkj dh csYV dks cukus ds le; ls nqxquk le; 

yxrk gS vkSj ;fn lHkh cssYV dsoy B izdkj dh gh 

gksa] rks dEiuh izfrfnu 1000 csYV cuk ikrh gS\ 

peM+s dh iwfrZ Hkh izfrfnu dsoy 800 csYVksa (nksuksa 

A vkSj B izdkj dh feykdj) ds fy, gh miyC/k 

gSA A izdkj dh csYV ds fy, ,d QSUlh cdy dh 

vko';drk gS vkSj izfrfnu dsoy 400 cdy gh 

miyC/k gSaA B izdkj dh csYV ds fy, izfrfnu  

700 cdy gh miyC/k gSaA izR;sd izdkj dh csYV 

dks izfrfnu fdruk cuk;k tk,] bl jSf[kd izksxzkeu 

(LP) fun'kZ esa lwf=r dhft, vkSj bls xzkQh; fof/k 

}kjk gy dhft,A 7 

 ([k) mÙkj&if'pe dksuk fof/k dk iz;ksx djds 

fuEufyf[kr ifjogu leL;k dk izkjfEHkd vk/kkjh 

lqlaxr gy Kkr dhft, % 3  

90 90 100 110 200 

50 70 130 85 50 

75 100 100 30  
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7- (d) fuEufyf[kr nks f[kykM+h 'kwU; ;ksx [ksy dks izeq[krk 

fl¼kUr }kjk 2  2 [ksy esa lekuhr dhft, vkSj bl 

izdkj [ksy gy dhft, % 6 

  f[kykM+h B 

  B1 B2 

f[kykM+h A 

A1 

A2 

A3 

A4 

A5 

A6 

   1 

   3 

– 1 

   4 

   2 

– 5 

– 3 

   5 

   6 

   1 

  2 

  0 

 ([k) fuEufyf[kr vk| jSf[kd izksxzkeu (LP) leL;k dh 

}Srh izkIr dhft, % 4 

Z = x1 – 2x2 + 3x3 dk vf/kdrehdj.k dhft, %        

tcfd % 

 – 2x1 + x2 + 3x3 = 2 

2x1 + 3x2 + 4x3 = 1 

x1, x2, x3 0. 

× × × × × 


