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BACHELOR'S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

June, 2020 

MTE-12 : LINEAR PROGRAMMING 

Time : 2 Hours 	 Maximum Marks : 50 

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

(ii) Do any four questions out of Question 

No. 2 to 7. 

(iii) Use of calculators 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 : 2 each 

(i) Every feasible point in a bounded LP 

solution space can be determined from its 

feasible extreme points. 

P. T. O. 



[ 2 ] 	 MTE-12 

(ii) Every two person zero-sum game can be 

represented by a pair of primal-dual 

linear programs. 

If a constant value is added to every cost 

element Cij in the transportation problem, 

the optimal values of the variables xw  

will change. 

(iv) If the solution space of an LP model is 

unbounded, the objective value always 

will be unbounded. 

(v) In a two-dimensional LP solution, the 

objective function can assume the same 

value of two distinct extreme points. 

2. (a) Solve the following Assignment problem to 

minimize the total time : 	 5 

Tasks 

II III IV V 

A 

B 

Machines C 

D 

8 26 17 11 9 

13 28 4 26 11 

38 19 18 15 12 

19 26 24 10 30 

4 12 18 25 40 
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(b) Find the dual of the following LPP : 	5 

Maximize : 

z = 4X1  + X2 + 7X3  

Subject to : 

x1 + X2 + X3 = 10 

5x1  - x2  + x3  12 

xl  + 7x2  - 3x3  S 4 

x1 , x2,x32 O. 

Your dual must contain one unrestricted 

variable. 

3. (a) Determine the initial basic feasible 

solution of the transportation problem 

given in the following cost matrix : 5 

Demand 

I II III IV Availability 

A 3 2 7 6 50 

Supply B 7 5 2 3 60 

C 2 5 4 5 25 

Requirement 60 40 20 15 135 

Check its optimality and hence find the 
optimal solution. 

P. T. O. 
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(b) Solve the following game graphically : 	5 

Player B 

B1 B2 

I 2 7 

Player A II 3 5 

III 11 2 

4. (a) Solve the following LPP by graphical 

method : 	 5 

Max. : 

z = 5x1  + 7x2 

 Subject to : 

+ x2  5 4 

3x1  + 8x2  5 24 

10x1  + 7x2  5 35 

x1 ,x2 ,z 0. 

Identify the optimal extreme point on the 

graph. 

(b) Player A and Player B by a game in which 

each has three coins, a 5 P, a 10 P and a 

20 P. Each player selects a coin without 

the knowledge of the other's choice. If the 
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sum of the coins selected by players is an 

odd amount, A wins B's coin, if the sum is 

even B wins A's coin. Find the optimal 

strategy for each player using the principle 

of dominance and the value of the game. 5 

5. (a) Find all the basic solutions for the 

following equations : 	 5 

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

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

Xei X2 , 	 X4 O. , 

Identify the basic feasible solutions. 

(b) Represent the following data of a 3 x 4 

transportation problem in tabular form : 	5 

= 20, a2  = 25, a3  = 35 

= 15, b2  = 15, 63  = 27, b4  = 23 

cit  = 7, c12  = 9, cis  = 4, cm  = 3 

en = 4, C22 = 4, c23  8,  C24 = 8  

esl = 3, C32 = 5, C33 = 9, C34 = 6 

All symbols have their usual meanings. 

Also write the transportation, problem as 
LPP. 

P. T. O. 
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6. (a) A hyperplane is given by the 

equation : 

3x1  + 2x2  + 4x3  + 7x4  = 8 . 

Find in which half spaces do the 

points 	( 	6, 	1, 	7, 	2) 	and 

(1, 2, —4, 1) lie. 	 3 

(b) Use simplex method to solve the following 

LPP : 	 7 

Max. : 

z = 2x1  + 5x2  + 7x3  

Subject to : 

3x1  + 2x2  + 4x3  5 100 

xi + 4x2  + 2x3  5 100 

x1  + x2  + 3x3  100 

xj. , X2, X3 a 0 . 
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7. (a) Find the range of values of p and q which 

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

the following game : 4 

B1 

Player B 

B2 

'AI 2 

Player A A2 10 7 

As 4 p 6 

(b) Solve the following LPP using the two-
phase simplex method : 6 

Min. : 

z = 3x1  + 2x2  

Subject to : 

2x1  + x2  2 2 

3x1  + 4x2  2 12 

xi , x2  2 0. 

  P.T.O. 
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P. T. O. 
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2. (V) V9 WTEr 	riiiiiiichtuf cht4 * 

14-1 cingcf Pict 	 WIRT ‘9 VINIZ : 	5 

I 	II 	III IV 	v 

A 

B 

4R1 	C 

D 

E 

8 26 17 11 9 

13 28 4 26 11 

38 19 18 15 12 

19 26 24 10 30 

4 12 18 25 40 

(V) 1 4-10 tgd LPP 	pfd VI* : 

z = 4x1  + z2  + 7x2 	aTftw-dit-wror 

ire, Actren : 

+ x2  + x3  = 10 

5x1  — x2  + x3 212 

x1  + 7x2  — 3x3  5 4 

xpx2 ,x3  a. 0. 
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611447 -gru srrtzr ter 	km awra-silm 

tfft b1rzttl 

3. (V) 14-1 (-1 tact twid-ararg 	t 	vrrawd 

"ffITINT 	witr4.4ich 3:ITtit twirl fl 

-tem tit( : 	 5 

TIM 

I II III IV 3creardi 

A 3 2 7 6 50 

B 5 2 3 60 

C 2 5 4 5 25 

o11qqqcbc11 60 40 20 	15 135 

re-4 pewitIT qta afg 	31VR 

pew{ Ire Vrff VINT 

P. T. O. 
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(Tfl) 	ci cid ltd V-1 um 	4 'ROT t 
.41-4‘ : 	 5 

RSIC11,5 B 

B1 BE 

I 2 7 

II 3 5 00141 A 
III 11 2 

4. (V) 	 LPP 	vittiiti ft*/ t n 

5 

z = 5x1  + 7x2 	aTRIVatilW 

+ x2  <4 

3x1  + 8x2  < 24 

10x1  + 7x2  < 35 

xi ,x2 , O. 

'UM IT( stecv4 	ts•s 	461i ii(1 
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('M) Rsor A" 	fivrnsr B "crq 1:4"0 	ti 

fwti+ 31-6*-  * Tim 	Rive' -Rw 5 P, 

1ZW 10 P afR R* 20 P 3kw (grts 

por 714 14-4 z-44 krw Raw 

vat t zrf zYaT ristriirs;q1 Pi '14 1T1Z 

titres, • t4EPI t * A, B tictqlf 

af Tft Ati WIT ti B, A *T 

tin( Aant ti sitsir ?Tim w "Ph 

cntd si ch guru* fry §ectig Vim 

vff ch Int& aft( 'OM 

q) 	)41 	 5 

5. (V) fh+-sfrlfiscr tiq 	 * IT411 alttTRI" Vd 

Wff 	Akt : 	 5 

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

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

Xp X2, X3, X4 

anat . 	B.0 Tfi.  45711r114.1 

  P.T.O. 
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(VI)ri 4-,rMr 	0d 3 x 4 tfirdfl ITITFEIT * aTTWO 

Thi 

 

tilts? WI 4 ritotzicr 5 

a1  = 20, a2  = 25, a3  = 35 

= 15,112  = 15, b3  = 27, b4  = 

: 

23 

41 = 7,  C12 = 9, c13  = 	c14  = 3 

C21 = 4, C22 = 4, i223 = 5, C24 = 8 

C31 = 3, c32 = 5, C33 = 91 C34 = 6  

11.*T4 VI 314 TOW 

"CFRI RIW LPP if( Wig 	RI 

6. (V)W SIM:MR (hyperplane) PPircirtaci 

Chtti r 	fccr Trur f : 	3 

3x1  + 2x2 + 4x3  + 7x4  = 8 

VW grit( 	 (— 6,1, 7, 2) aih 

(1, 2,-4,1) ti' aTtf 1:Fifte Rxid tl 



2 
	

4 	5 

10 
	

7 

4 
	

6 

tartisil A 

Al 

A2 

A3 
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1 4-irciittcf LPP 	err fqfq 	re 

7  

z = 

	

	+ ox.2  + 7x3 	eiftwafttur 

,tsirct) : 

+ 2x2  + 4x3  5 100 

+ 4x2  + 2x3  5 100 

xi+x2 +3x3  5 100 

xi, x2, x3 ?. 0 . 

7. 	) p 3 q * 	*1* W6 4 tit( Wff 

flitict> 	ryircifigd lie 	siraroe (2,2) 

R-w Timm f-4 	: 	 4 

%MT* B 

B2 
	

B3 

P. T.O. 
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(V) tam wtu feti 	.41 

r14-iro iscr LPP f rT Wff 	: 	6 

z = 3x1  + 2x2 	 cotuf 

2x1  + x2  a 2 

3x1  + 4x2  a 12 

xpx2  a 0. 

MTE-12 
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