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 MTE-12  

BACHELOR’S DEGREE PROGRAMME  

(BDP) 

Term-End Examination 

June, 2021  

 

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. Which of the following statements are True and 

which are False ? Give a short proof or a  

counter-example in support of your answer.    52=10 

(a) Every feasible point in a bounded LP 

solution space can be determined from its 

feasible extreme points.    

(b) The intersection of a finite number of convex 

sets need not be convex.    

(c) The number of basic variables in a feasible 

solution of a balanced transportation 

problem with ‘m’ sources and ‘n’ destinations 

is mn.     
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(d) The optimal solution of a two-person  

zero-sum game always corresponds to a 

saddle point regardless of whether the 

players use pure or mixed strategies.    

(e) In a dual LPP, the number of variables in 

primal are more than the number of 

constraints in dual.  

2. (a) Solve the following LPP by graphical 

method :  6 

Max Z = x1 + x2 + 3
  

Subject to   

 x1 + 3x2  9 

 2x1 + x2  8 

 3x1 + 4x2  12 

 x1, x2  0 

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

Min Z = x1 + x2 + 3x3 

Subject to   

 3x1 + 2x2 + x3  3 

 2x1 + x2 + 2x3 = 2 

 x1, x2, x3  0 

3. (a) Consider the following transportation 

problem :    

1 2 1 4 
30 

3 3 2 1 
50 

4 2 5 9 
20 

20 40 10 20  
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(i) Is this transportation problem  

balanced ? Give reasons for your 

answer. 

(ii) Obtain a basic feasible solution to the 

above transportation problem by 

North-West Corner method.  5      

(b) For the following matrix game, write down 

the equivalent LPPs, and solve the game.  5 
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4. (a) A company manufactures two models of 

rollers X and Y. When preparing the 2019 

budget it was found that the limitations on 

capacity were represented by the following 

weekly production maxima :     

Model Foundry 
Machine 

shop 

Contribution 

per model 

Model X 160 200 < 120 

Model Y 240 150 < 90 

 In addition, the material required for  

Model X was in short supply and only 

sufficient for 140 units per week could be 

guaranteed for the year. Formulate the LPP. 5 
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(b) A company has 5 jobs to be processed by  

5 mechanics. The following table gives the 

return in rupees when the ith job is assigned 

to the jth mechanic, (i, j = 1, 2, ... 5). How 

should the jobs be assigned to the mechanics 

so as to maximise the overall return ?    5     

 
Jobs 

1 2 3 4 5 

Mechanics  

1 22 28 30 18 30 

2 30 34 18 11 26 

3 31 17 23 20 27 

4 12 28 31 26 26 

5 19 23 30 25 29 

5. (a) Is the set of vectors {(1, 2, 3), (3, 4, 1),  

(2, 3, 2)} linearly independent ? Give 

reasons for your answer.  3   

(b) Solve the following game :   7 

 A = 
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6. (a) A company has three plants and four 

warehouses. The supply and demand in 

units and the corresponding transportation 

costs are given below :    

 Warehouse  

Plant I II III IV Availability 

A 7   10   14 8 30 

B 7 11   12   16 40 

C    5     8 15 9 30 

Demand 20 20 25 35 80 

(i) Is this solution degenerate ? Give 

reason for your answer.  

(ii) Check whether the given basic feasible 

solution is optimal. If not, modify the 

given solution and find an optimal 

solution.  6 

(b) For the following Pay-off matrix, find the 

value of the game and the strategies of 

players A and B by using graphical method :  4 

                        Player B  

                    B1     B2    B3 

Player A   
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7. (a) Solve the following LPP using two-phase 

method :   6 

Max. Z = 3x1 + 2x2  

Subject to   

 2x1 + x2  2 

 3x1 + 4x2  12 

 x1, x2  0 

(b) Sketch the region {(x, y)|x2 + y2  1, y2  x}. 

Is the region convex ? Justify your answer.   4   



MTE-12 7   P.T.O. 

 E_.Q>r.B©.-12  

ñZmVH$ Cnm{Y H$m`©H«$_  
(~r.S>r.nr.) 
gÌm§V narjm 
OyZ, 2021 

 

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. {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 
à{VCXmhaU Xr{OE &  52=10 

(H$) EH$ n[a~Õ LP hb _| àË`oH$ gwg§JV q~Xþ, BgHo$ 

gwg§JV Ma_ q~XþAm| go àmá {H$`m Om gH$Vm h¡ &  

(I) n[a{_V g§»`m Ho$ Ad_wI g_wƒ`m| Ho$ gd©{Zð> H$m 

Ad_wI hmoZm Amdí`H$ Zht h¡ &  

(J) {H$gr ‘m’ òmoV Am¡a ‘n’ J§Vì` ñWmZ dmbr g§Vw{bV 

n[adhZ g_ñ`m Ho$ gwg§JV hb _| AmYmar Mam| H$s 

g§»`m mn hmoVr h¡ &  
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(K) EH$ {Û-ì`{º$ eyÝ`-`moJ Iob Ho$ Bï>V_ hb H$m h_oem 
në`mU q~Xþ hmoVm h¡ Mmho {Ibm‹S>r {dH$ënr` `w{º$ 
AnZmE `m A{dH$ënr` ẁ{º$ AnZmE &  

(L>) EH$ Û¡Vr LPP _|, AmÚ Ho$ Mam| H$s g§»`m Û¡Vr Ho$ 
ì`damoYm| H$s g§»`m go A{YH$ hmoVr h¡ &  

2. (H$) {ZåZ{b{IV LPP H$mo J«m\$s` {d{Y go hb H$s{OE :  6 

 Z = x1 + x2 + 3 H$m A{YH$V_rH$aU H$s{OE,  

 O~{H$ 
 x1 + 3x2  9 

 2x1 + x2  8 

 3x1 + 4x2  12 

 x1, x2  0 

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

 Z = x1 + x2 + 3x3 H$m Ý`yZV_rH$aU H$s{OE,  

 O~{H$ 
 3x1 + 2x2 + x3  3 

 2x1 + x2 + 2x3 = 2 

 x1, x2, x3  0 

3. (H$) {ZåZ{b{IV n[adhZ g_ñ`m na {dMma H$s{OE :    

1 2 1 4 
30 

3 3 2 1 
50 

4 2 5 9 
20 

20 40 10 20  
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 (i) Š`m `h n[adhZ g_ñ`m g§Vw{bV h¡ ? AnZo 

CÎma Ho$ H$maU ~VmBE &  

(ii) CÎma-npíM_ H$moZm {d{Y go Cn`w©º$ n[adhZ 

g_ñ`m Ho$ {bE BgH$m AmYmar gwg§JV hb 

kmV H$s{OE &  5  

(I) {ZåZ{b{IV Iob Amì`yh Ho$ {bE Vwë` LPP {b{IE, 

Am¡a Bg Iob H$mo hb H$s{OE &  5 
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4. (H$) EH$ H$ånZr amoba Ho$ Xmo _m°S>b X Am¡a Y ~ZmVr  

h¡ & 2019 H$m ~OQ> V¡`ma H$aVo g_` j_Vm H$s Omo 

gr_mE± nm`r J`t do gmám{hH$ {Z_m©U A{YH$V_ 

gr_mE± {ZåZ{b{IV Vm{bH$m _| Xr J`r h¢ :  

_m°S>b >T>bmB©-Ka 
_erZ H$s 
XþH$mZ| 

`moJXmZ 
à{V _m°S>b 

_m°S>b X 160 200 < 120 

_m°S>b Y 240 150 < 90 

 BgHo$ gmW hr _m°S>b X Ho$ {bE Amdí`H$ gm_J«r H$s 
ny{V© _| H$_r h¡ Am¡a df© _| à{V gámh Ho$db  
140 BH$mB`m| Ho$ {bE hr n`m©á h¡ & LPP gy{ÌV 
H$s{OE &  5  
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(I) EH$ H§$nZr _| 5 H$marJam| H$mo 5 H$m_ H$aZo h¢ & O~ ith 

H$m_ jth H$marJa (i, j = 1, 2, ... 5) H$mo gm¢nm OmVm h¡, 

Vmo àmá bm^ {ZåZ{b{IV gmaUr Ûmam àmá hmoVo h¢ & 

àmá bm^ H$m A{YH$V_rH$aU H$aZo Ho$ {bE {H$g 

àH$ma go BZ H$m_m| H$mo H$marJam| _| gm¢nm OmZm Mm{hE ? 5   

 
H$m_ 

1 2 3 4 5 

    H$marJa  

1 22 28 30 18 30 

2 30 34 18 11 26 

3 31 17 23 20 27 

4 12 28 31 26 26 

5 19 23 30 25 29 

5. (H$) Š`m g{Xe g_wƒ` {(1, 2, 3), (3, 4, 1), (2, 3, 2)} 

a¡{IH$V: ñdV§Ì h¢ ? AnZo CÎma Ho$ H$maU Xr{OE & 3 

(I) {ZåZ{b{IV Iob H$mo hb H$s{OE : 7 

             A = 
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6. (H$) EH$ H$ånZr Ho$ nmg 3 H$maImZo Am¡a 4 JmoXm_ h¢ & 

BH$mB`m| H$s _m±J Am¡a ny{V© VWm CZH$s g§JV n[adhZ 

bmJV {ZåZ{b{IV h¢ :   

 JmoXm_  

H$maImZm I II III IV CnbãYVm 

A 7   10   14 8 30 

B 7 11   12   16 40 

C    5     8 15 9 30 

_m±J 20 20 25 35 80 

(i) Š`m `h hb An «̂ï> h¡ ? AnZo CÎma H$m H$maU 

Xr{OE & 

(ii) Om±M H$s{OE {H$ {X`m J`m àmapå^H$ AmYmar 

gwg§JV hb Bï>V_ h¡ `m Zht & `{X Zht, Vmo 

hb H$mo gwYm[aE Am¡a Bï>V_ hb kmV H$s{OE & 6  

(I) J«m\$s`-{d{Y go {ZåZ{b{IV ^wJVmZ Amì`yh Ho$ {bE 

{Ibm{‹S>`m| A Am¡a B H$s `w{º$`m± Am¡a Iob H$m _mZ 

kmV H$s{OE :  4 

                        {Ibm‹S>r B  

                      B1     B2    B3 

 {Ibm‹S>r A   
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7. (H$) {Û-{d_r` {d{Y go {ZåZ{b{IV LPP H$mo hb  

H$s{OE :  6 

 Z = 3x1 + 2x2 H$m A{YH$V_rH$aU H$s{OE,  

 O~{H$ 
 2x1 + x2  2 

 3x1 + 4x2  12 

 x1, x2  0 

(I) àXoe {(x, y)|x2 + y2 
 1, y2  x } Amao{IV  

H$s{OE & Š`m `h àXoe Ad_wI h¡ ? AnZo CÎma H$m 

H$maU Xr{OE & 4 

  


