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 MTE-12  

BACHELOR’S DEGREE PROGRAMME  

(BDP) 

Term-End Examination 

June, 2022  

 

ELECTIVE COURSE : MATHEMATICS 

MTE-12 : LINEAR PROGRAMMING 

Time : 2 hours Maximum Marks : 50 

  (Weightage : 70%) 

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) If the payoff matrix of a game is changed, 

saddle point of the game, if it exists, changes. 

(b) In a transportation problem with 4 sources 

and 3 destinations, the number of basic 

variables in any basic feasible solution is 7.  

(c) A subset of a linearly dependent set of 

vectors need not be linearly dependent. 
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(d) In a solution of a two-dimensional LPP, the 

objective function can assume same values 

at two distinct extreme points. 

(e) In a solution of LPP, if Zj – Cj = 0 for the 

basic variables, there exists an alternative 

solution. 

2. (a) A company is making two products A and 

B. The cost of producing one unit of product 

A and B is < 60 and < 80, respectively. As 

per the agreement, the company has to 

supply at least 200 units of product B to its 

regular customers. One unit of product A 

requires one machine hour whereas product 

B has machine hours available abundantly  

within the company. Total machine hours 

available for product A are 400 hours. One 

unit of each product A and B requires one 

labour hour and total of 500 hours are 

available. Formulate the problem as an LP 

model so as to minimize  the total cost. 5 

(b) Use the principle of dominance to solve the 

following game : 5 

  Player B 

Player A 

       B1     B2    B3  B4 

A1 

















5–02–4–

6455

20135–

 A2 

A3 
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3. (a) Formulate a suitable LPP of the following 

game with respect to minimization and 

maximization players : 5 

 Player B 

Player A 
















443

012

121

 

(b) Is the set of vectors  

 {(1, 2, 3), (3, 4, 1), (2, 3, 2)} linearly 

independent ? Give reason. 5 

4. (a) The following table provides the sales data 

of four salesmen in five sales territories : 

  Sales Territories 

  I II III IV V 

Salesmen 

A 16 15 17 10 8 

B 16 16 20 15 12 

C 12 8 10 13 15 

D 18 16 17 12 10 

 Determine the optimal assignment of 

salesmen to territories, to maximize the total 

sale. 5 
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(b) Solve the following game graphically : 5 

 Player B 

Player A 












1541–

41–32
 

 

5. (a) Using North-West corner method, find the 

initial basic feasible solution of the 

following transportation problem : 

  Destination  

  D1 D2 D3 D4 Capacity 

Source 

S1 19 30 50 10 7 

S2 70 30 40 60 9 

S3 40 8 70 20 18 

 Demand 5 8 7 14 34 

 And, hence find the optimal solution. 6 

 

(b) Formulate the dual of the following LPP  : 4 

Min z = 3x1 + 2x2 

subject to   

 x1 – x2  1 

 x1 + x2  7 

 x1 + 2x2  10 

 x1, x2  0 



MTE-12 5   P.T.O. 

6. (a) Solve the following LPP graphically : 5 

Max z = 60x1 + 40x2 

subject to   

  x1 + x2  3000 

  x2  1200 

  x1  600 

  x1  x2 

  x1, x2  0 

 

(b) Check whether the following sets are convex 

or not : 5 

(i) S1 = {(x, y)|y – 3  – x2, x  0, y  0} 

(ii) S2 = {(x, y)|y – 3  – x2, x  0, y  0} 

 

7. (a) Use the two-phase simplex method to solve 

the following LPP : 6 

Max z = – 3x1 – 2x2 

subject to   

  x1 + x2  1 

  x1 + 2x2  7 

  x1 + 2x2  10 

             x2  3 

        x1, x2  0 
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(b) Obtain all the basic solutions to the 

following system of linear equations : 4 

 y1 + 2y2 + y3 = 6 

 y1 + y2 + 2y3 = 3 
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 E_.Q>r.B©.-12  

ñZmVH$ Cnm{Y H$m`©H«$_  
(~r.S>r.nr.) 
gÌm§V narjm 
OyZ, 2022 

 

EopÀN>H$ nmR²>`H«$_ : J{UV 

E_.Q>r.B©.-12 : a¡{IH$ àmoJ«m_Z 

g_` : 2 KÊQ>o  A{YH$V_ A§H$ : 50 

 (Hw$b H$m : 70%)$ 

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` 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$) `{X EH$ Iob H$m ^wJVmZ Amì`yh ~XbVm h¡, Vmo Iob 
H$m në`mU {~ÝXþ, `{X BgH$m ApñVËd h¡, ~XbVm h¡ & 

(I) 4 òmoVm| Am¡a 3 J§Vì`m| dmbr EH$ n[adhZ g_ñ`m _|, 
{H$gr AmYmar gwg§JV hb _| AmYmar Mam| H$s g§»`m  
7 hmoVr h¡ & 

(J) a¡{IH$V: AñdV§Ì g{Xe g_wƒ` Ho$ Cng_wƒ` H$m 
a¡{IH$V: AñdV§Ì hmoZm Amdí`H$ Zht h¡ & 
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(K) {Û-{d_r` LPP Ho$ hb _|, CÔoí` \$bZ Xmo AbJ Ma_ 
q~XþAm| na g_mZ hmo gH$Vm h¡ & 

(L>) EH$ LPP Ho$ hb _|, `{X AmYmar Mam| Ho$ {bE  
Zj – Cj = 0 h¡, Vmo EH$ d¡H$pënH$ hb H$m ApñVËd 
hmoVm h¡ & 

2. (H$) EH$ H$ånZr Xmo CËnmX A Am¡a B ~ZmVr h¡ & CËnmX A 

Am¡a CËnmX B H$s EH$ BH$mB© ~ZmZo H$s bmJV H«$_e: 
< 60 Am¡a < 80 h¡ & AZw~§Y Ho$ AZwgma, H$ånZr H$mo 
AnZo {Z`{_V J«mhH$m| H$mo CËnmX B H$s H$_-go-H$_ 
200 BH$mB`m| H$s Amny{V© H$aZr h¡ & CËnmX A H$s EH$ 
BH$mB© Ho$ {bE EH$ _erZ K§Q>o H$s Amdí`H$Vm h¡ 
O~{H$ CËnmX B Ho$ {bE H$ånZr _| _erZ K§Q>o àMwaVm 
_| CnbãY h¢ & CËnmX A Ho$ {bE Hw$b 400 _erZ K§Q>o 
CnbãY h¢ & CËnmX A Am¡a B H$s àË`oH$ BH$mB© Ho$ 
{bE EH$ l_ K§Q>o H$s Amdí`H$Vm h¡ Am¡a Hw$b  
500 l_ K§Q>o CnbãY h¢ & Hw$b bmJV H$m 
Ý`yZV_rH$aU H$aZo Ho$ {bE Bgo EH$ LP {ZXe© H$s 
g_ñ`m Ho$ ê$n _| gy{ÌV H$s{OE &  5 

(I) à_wIVm {Z`_ H$m à`moJ H$aHo$ {ZåZ{b{IV Iob hb 
H$s{OE : 5 

  {Ibm‹S>r B 

{Ibm‹S>r A 

      B1  B2  B3  B4 

A1 

















5–02–4–

6455

20135–

 A2 

A3 
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3. (H$) Ý`yZV_rH$aU Am¡a A{YH$V_rH$aU {Ibm{‹S>`m| Ho$ 

gmnoj {ZåZ{b{IV Iob go Cn`wº$ LPP gy{ÌV  

H$s{OE : 5 

 {Ibm‹S>r B 

{Ibm‹S>r A 
















443

012

121

 

 

(I) Š`m g{Xe g_wÀM` {(1, 2, 3), (3, 4, 1), (2, 3, 2)} 

a¡{IH$V: ñdV§Ì h¡ ? H$maU Xr{OE & 5 

 

4. (H$) Mma {dH«o$VmAm| Ho$ nm±M {~H«$s àXoem| _| {~H«$s Ho$ 

Am±H$‹S>o {ZåZ{b{IV Vm{bH$m _| {XE JE h¢ : 

  {~H«$s àXoe 

  I II III IV V 

{dH«o$Vm 

A 16 15 17 10 8 

B 16 16 20 15 12 

C 12 8 10 13 15 

D 18 16 17 12 10 

  Hw$b {~H«$s Ho$ A{YH$V_rH$aU Ho$ {bE {dH«o$VmAm| H$m 

àXoem| _| BîQ>V_ {Z`VZ kmV H$s{OE & 5 
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(I) {ZåZ{b{IV Iob H$mo J«m\$s` {d{Y go hb H$s{OE : 5 

 {Ibm‹S>r B 

{Ibm‹S>r A 












1541–

41–32
 

 

5. (H$) CÎma-npíM_ H$moZm {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`  

  D1 D2 D3 D4 j_Vm 

òmoV 

S1 19 30 50 10 7 

S2 70 30 40 60 9 

S3 40 8 70 20 18 

 _m±J 5 8 7 14 34 

  Am¡a Bg àH$ma BîQ>V_ hb kmV H$s{OE & 6 

 

(I) {ZåZ{b{IV LPP H$s Û¡Vr gy{ÌV H$s{OE :  4 

 z = 3x1 + 2x2 H$m Ý`yZV_rH$aU H$s{OE,  
 O~{H$ 

 x1 – x2  1 

 x1 + x2  7 

 x1 + 2x2  10 

 x1, x2  0 
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6. (H$) J«m\$s` {d{Y go {ZåZ{b{IV LPP hb H$s{OE :  5 

 z = 60x1 + 40x2 H$m A{YH$V_rH$aU H$s{OE,  
 O~{H$ 

  x1 + x2  3000 

  x2  1200 

  x1  600 

  x1  x2 

  x1, x2  0 

 

(I) Om±M H$s{OE {H$ {ZåZ{b{IV g_wƒ` Ad_wI h¢ `m 
Zht : 5 

(i) S1 = {(x, y)|y – 3  – x2, x  0, y  0} 

(ii) S2 = {(x, y)|y – 3  – x2, x  0, y  0} 

 

7. (H$) {Û-{d_m EH$Ym {d{Y Ûmam {ZåZ{b{IV LPP hb 
H$s{OE :  6 

 z = – 3x1 – 2x2 H$m A{YH$V_rH$aU H$s{OE,  
 O~{H$ 

  x1 + x2  1 

  x1 + 2x2  7 

  x1 + 2x2  10 

             x2  3 

        x1, x2  0 
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(I) {ZåZ{b{IV a¡{IH$ g_rH$aUm| Ho$ {ZH$m` Ho$ g^r 
AmYmar hb àmßV H$s{OE :  4 

 y1 + 2y2 + y3 = 6 

 y1 + y2 + 2y3 = 3 


