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 MTE-12  

BACHELOR’S DEGREE PROGRAMME  

(BDP) 

Term-End Examination 

December, 2022  

 

MTE-12 : LINEAR PROGRAMMING 

Time : 2 hours Maximum Marks : 50   

Note :  Question no. 1 is compulsory. Answer any  

four questions from questions no. 2 to 7. Use of 

calculators is not allowed. 

1. State which of the following statements are True 

and which are False. Give a short proof or a  

counter-example in support of your answer.    52=10 

(a) In a two-dimensional LPP solution, the 

objective function can assume the same value 

at two distinct extreme points.  

(b) Both the primal and dual of an LPP can be 

infeasible.  
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(c) An unrestricted primal variable converts 

into an equality dual constraint.  

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

optimal solution requires one player to use a 

pure strategy, the other player must do the 

same.  

(e) If 10 is added to each entry of a row in the 

cost matrix of an assignment problem,  

then the total cost of an optimal assignment 

for the changed cost matrix will also increase 

by 10.  

2. (a) Solve the following linear programming 

problem using simplex method :  6 

Maximize z = 3x1 + 5x2 + 4x3 

subject to 2x1 + 3x2  8 

  2x1 + 5x2  10 

  3x1 + 2x2 + 4x3  15 

  x1, x2, x3  0 

(b) Using the principle of dominance, reduce the 

size of the following game :   
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 Hence, solve the game.  4 
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3. (a) Find all the basic feasible solutions for the 

following set of equations :  6 

  2x1 + 6x2 + 2x3 + x4 = 3 

  6x1 + 4x2 + 4x3 + 6x4 = 2 

  x1, x2, x3, x4  0 

(b) Examine convexity of the following sets : 4 

(i) S1 = {(x1, x2)  R2|4x1 + 3x2  6,  

                                               x1 + x2  1}. 

(ii) S2 = {(x, y)  R2|x2 + y2  1}.  

4. (a) Solve the following linear programming 

problem by graphical method :  5 

Maximize  z = 5x1 + 7x2  

subject to x1 + x2  4 

  3x1 + 8x2  24 

  10x1 + 7x2  35 

  x1, x2  0 

(b) Find the dual of the following LPP : 5 

Minimize z = x1 + x2 + x3 

subject to x1 – 3x2 + 4x3 = 5 

  x1 – 2x2  3 

  2x2 – x3  4 

 x1, x2  0 and x3 is unrestricted in sign.   
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5. (a) Find the initial basic feasible solution of the 

following transportation problem using 

matrix-minima method :  

  Destinations  

  I II III Supply 

Sources 

A 2 7 4 5 

B 3 3 1 8 

C 5 4 7 7 

D 1 6 2 14 

         Demand 7 9 18 34 

 Also, find the optimal solution.  5 

(b) Solve the following game graphically : 5 

         Player B 
    B1     B2 

Player A 

A1 2 7 
A2 3 5 
A3 11 2 

6. (a) A firm manufactures two types of products 

A and B, and sells them at a profit of < 2 on 

type A and < 3 on type B. Each product is 

processed on two machines M1 and M2. 

Type A requires one minute of processing 

time on M1 and two minutes on M2; type B 

requires one minute on M1 and one minute 

on M2. The machine M1 is available for not 

more than 6 hours 40 minutes, while 

machine M2 is available for 10 hours during 

any working day. Formulate the problem as 

LPP.  4 
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(b) Solve the following assignment problem : 6 

 A B C D E 

I 2 9 2 7 1 

II 6 8 7 6 1 

III 4 6 5 3 1 

IV 4 2 7 3 1 

V 5 3 9 5 1 

7. (a) The following table is obtained in the 

intermediate stage while solving an LPP by 

simplex method :  

 Ci’s 30 23 29 0 0  

B CB x1 x2 x3 S1 S2 RHS 

S1 0 0 2 – 
2

9
 1 – 

2

3
 

2

31
 

x1 30 1 
2

1
 

4

5
 0 

4

1
 

4

7
 

 Check whether an optimal solution of the 

LPP will exist or not.  3 

(b) Write the LPP model of the following 

transportation problem :  3 

5 7 6 4 70 

2 8 3 1 50 

1 7 4 5 90 

50 40 50 70  
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(c) Find the range of values of p and q which 

will render the entry (2, 2), a saddle point for 

the following game :  4 

 Player B 

Player A 

2 4 5 

10 7 q 

4 p 6 
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 E_.Q>r.B©.-12  

ñZmVH$ Cnm{Y H$m`©H«$_  
(~r.S>r.nr.) 

gÌm§V narjm 

{Xgå~a, 2022 

 

E_.Q>r.B©.-12 : a¡{IH$ àmoJ«m_Z 

g_` : 2 KÊQ>o  A{YH$V_ A§H$ : 50  

ZmoQ> : àíZ g§. 1 H$aZm A{Zdm`© h¡ & àíZ g§. 2 go 7 _| go {H$Ýht  

Mma àíZm| Ho$ CÎma Xr{OE & H¡$ëHw$boQ>amo§ H$m à`moJ H$aZo H$s 

AZw_{V Zht h¡ & 

1. ~VmBE {H$ {ZåZ{b{IV _| go H$m¡Z-go H$WZ gË` h¢ Am¡a  

H$m¡Z-go AgË` h¢ & AnZo CÎma Ho$ nj _| EH$ g§{já 

Cnn{Îm `m àË ẁXmhaU Xr{OE &  52=10 

(H$) EH$ {Û-{d_r` LPP Ho$ hb _|, CÔoí` \$bZ H$m _mZ 

Xmo AbJ-AbJ Ma_ q~XþAm| na g_mZ hmo gH$Vm h¡ & 

(I) EH$ LPP Ho$ AmÚ Am¡a Û¡Vr XmoZm| Ag§JV hmo gH$Vo  

h¢ & 
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(J) EH$ Aà{V~§{YV AmÚ Ma, EH$ Û¡Vr ì`damoY g{_H$m 

_| ~Xb OmVm h¡ & 

(K) EH$ {Û-ì`{º$ eyÝ`-`moJ Iob _|, `{X Bï>V_ hb Ho$ 

{bE EH$ {Ibm‹S>r A{dH$ënr `w{º$ H$m à`moJ H$aVm h¡, 

Vmo Xÿgao {Ibm‹S>r H$mo ^r dhr H$aZm Mm{hE &  

(L>) `{X EH$ {Z`VZ g_ñ`m Ho$ IM©-Amì`yh H$s EH$ n§{º$ 

Ho$ àË`oH$ Ad`d _| 10 Omo ‹S>o OmVo h¢, Vmo ~Xbo hþE  

IM©-Amì`yh Ho$ Bï>V_ {Z`VZ H$m Hw$b IM© ^r 10 

~‹T> OmVm h¡ &  

2. (H$) {ZåZ{b{IV a¡{IH$ àmoJ«m_Z g_ñ`m H$mo EH$Ym {d{Y 

go hb H$s{OE : 6 

 z = 3x1 + 5x2 + 4x3 H$m A{YH$V_rH$aU H$s{OE,  
 O~{H$ 

  2x1 + 3x2  8 

  2x1 + 5x2  10 

      3x1 + 2x2 + 4x3  15 

  x1, x2, x3  0 

(I) à_wIVm {Z`_ H$m à`moJ H$aHo$ {ZåZ{b{IV Iob H$m 

Am_mn H$_ H$s{OE :  
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 Bg àH$ma Iob H$mo hb H$s{OE &  4 
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3. (H$) {ZåZ{b{IV g_rH$aUm| Ho$ g§H$m` Ho$ g^r AmYmar 

gwg§JV hb kmV H$s{OE : 6 

  2x1 + 6x2 + 2x3 + x4 = 3 

  6x1 + 4x2 + 4x3 + 6x4 = 2 

  x1, x2, x3, x4  0 

(I) {ZåZ{b{IV g_wƒ`m| H$s Ad_wIVm H$s Om±M H$s{OE : 4 

(i) S1 = {(x1, x2)  R2|4x1 + 3x2  6,  

                                               x1 + x2  1}. 

(ii) S2 = {(x, y)  R2|x2 + y2  1}.  

4. (H$) {ZåZ{b{IV a¡{IH$ àmoJ«m_Z g_ñ`m H$mo J«m\$s` {d{Y 

go hb H$s{OE : 5 
 z = 5x1 + 7x2  H$m A{YH$V_rH$aU H$s{OE,  
 O~{H$ 

  x1 + x2  4 

  3x1 + 8x2  24 

  10x1 + 7x2  35 

  x1, x2  0 

(I) {ZåZ{b{IV LPP H$s Û¡Vr kmV H$s{OE : 5 

 z = x1 + x2 + x3  H$m Ý ỳZV_rH$aU H$s{OE,  
 O~{H$ 

  x1 – 3x2 + 4x3 = 5 

  x1 – 2x2  3 

  2x2 – x3  4 

 x1, x2  0 Am¡a x3 {M• _| Aà{V~§{YV h¡ & 
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5. (H$) Amì`yh-Ý`yZV_ {d{Y H$m à`moJ H$aHo$ {ZåZ{b{IV 
n[adhZ g_ñ`m H$m àmapå^H$ AmYmar gwg§JV hb 
kmV H$s{OE : 

  J§Vì`  

  I II III ny{V© 

    òmoV 

A 2 7 4 5 

B 3 3 1 8 

C 5 4 7 7 

D 1 6 2 14 

           _m±J 7 9 18 34 

  Bï>V_ hb ^r kmV H$s{OE &  5 

(I) {ZåZ{b{IV Iob H$mo J«m\$s`-{d{Y go hb H$s{OE :  5 

        {Ibm‹S>r B 
    B1     B2 

{Ibm‹S>r A 
A1 2 7 
A2 3 5 
A3 11 2 

6. (H$) EH$ \$_© A Am¡a B Xmo àH$ma Ho$ CËnmX ~ZmVr h¡ Am¡a 
CÝh| àH$ma A na < 2 Am¡a àH$ma B na < 3 Ho$ bm^ 
go ~oMVr h¡ & àË`oH$ CËnmX Xmo _erZm| M1 Am¡a M2 

Ûmam V¡`ma hmoVm h¡ & A àH$ma Ho$ CËnmX H$mo ~ZmZo Ho$ 
{bE M1 H$m EH$ {_ZQ> Am¡a M2 Ho$ Xmo {_ZQ> bJVo 
h¢ Am¡a B àH$ma Ho$ CËnmX H$mo ~ZmZo Ho$ {bE M1 H$m 
EH$ {_ZQ> Am¡a M2 H$m EH$ {_ZQ> bJVm h¡ & {H$gr 
^r EH$ H$m`© {Xdg _| _erZ M1 6 K§Q>o 40 {_ZQ> go 
A{YH$ CnbãY Zht h¡ O~{H$ _erZ M2 10 K§Q>o Ho$ 
{bE hr CnbãY h¡ & Bg g_ñ`m H$mo LPP Ho$ ê$n _| 
gy{ÌV H$s{OE &  4 
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(I) {ZåZ{b{IV {Z`VZ g_ñ`m H$mo hb H$s{OE : 6 

 A B C D E 

I 2 9 2 7 1 

II 6 8 7 6 1 

III 4 6 5 3 1 

IV 4 2 7 3 1 

V 5 3 9 5 1 

7. (H$) EH$Ym {d{Y Ûmam EH$ LPP H$mo hb H$aVo hþE 
_Ü`dVu MaU _| àmßV H$s JB© EH$ Vm{bH$m 
{ZåZ{b{IV h¡ :  

 Ci’s  30 23 29 0 0  

B CB x1 x2 x3 S1 S2 RHS 

S1 0 0 2 – 
2

9
 1 – 

2

3
 

2

31
 

x1 30 1 
2

1
 

4

5
 0 

4

1
 

4

7
 

  Om±M H$s{OE {H$ LPP Ho$ Bï>V_ hb H$m ApñVËd h¡ 
`m Zht & 3 

(I) {ZåZ{b{IV n[adhZ g_ñ`m H$m LPP {ZXe© {b{IE : 3 

5 7 6 4 70 

2 8 3 1 50 

1 7 4 5 90 

50 40 50 70  
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(J) p Am¡a q Ho$ _mZm| H$s dh gr_m kmV H$s{OE Omo {H$ 

{ZåZ{b{IV Iob Ho$ Ad`d (2, 2) H$mo në`mU q~Xþ 

~Zm Xo : 4 

 {Ibm‹S>r B 

{Ibm‹S>r A 

2 4 5 

10 7 q 

4 p 6 

 


