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Linear Programming Ex 30.2 Q1
Conwverting the given inequations into equations, we get
3x +Ey =15 Ex +2y =10, ¥ =0, ¥ =0




Region represented by Ex + 2y = 10: The line meets coordinate axes at 4, [E,D] and
£, {0,5)respectively. Join these points to obtain the line Sx + 2y =10, clearly, (0,0)

satisfies the in egation Ex + 2y = 10, =0, the region in xy-plane that contains the origin
represents the solution set if the given in equation.

FRegion represented by 3x + 5y £ 10 The line meets coordinate axes at A, {5, III] and

8, (0,3) respectively. Join these points to obtain the line 3x + 5y = 15, clearly, (0,0)
satisfies the in egation 3x + 8y £ 15, =0, the region in xy-plane contains the origin
represents the solution set if the given in equation.

Region represented by » =0, v = 0: It clearly represents first quadrant of xyv-plane.
Commaon region o regions represented by abowve in equalities.

The coordinates of the corner points of the shaded region are 0fo,0}, A{2,0),° [%Jg}

B, (0,3).

The value of £ = 5x + 3y at

ofo,o) = Sx+3x0
A f2,0) =5x2+3x0=10
p |20 351 _g[20), 525238
19 19 19 19 19
82{0,3} =Lbx0+3x3=9
. . 20 45
Clearly, £ is maximum at #|—, —
19719
SD,X=%,}?=E, maximumf=%
19 1 19

Linear Programming Ex 30.2 Q3
Conwverting the given inequations into equations, we get
2x+3y =13, 3w +y =5, andx=0,v =0
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Fegion represented by 2x + 3y £ 13 The line meets coordinate axes at 4, [1—23,0] and

£y [D,?Jr%pectiuely. Join these points to obtain the line 2x + 3y = 13, clearly, [EI,EI]

satisfies the in egation 2x + 3y £ 13, =0, the region in xy-plane that contains origin
represents the solution set of 2x + 3y =13,

Fegion represented by 35 +y £ 5. The line meets coordinate ares at 4, [g,u] and

85 (0,5) respectively. Join these points to obtain the line 3x +y = 5, clearly, [0,0)
satisfies the in egation 3x + v £ 5, so, the region in xy-plane that contains arigin
represents the solution set of 3x +y £ 5.

Region represented by »,v = 0: It clearly represent first quadrant of xy-plane. The
common region to regions represented by above in equalities.

The coordinates of the corner points of the shaded region are 0 [EI,EI], A [g, D],P [%,%],52 [D,?J.

The value of £ =9x + 3y at
ofo,0) =9{o)+3(0)=0

Al[g,ﬂ] =9[§]+3[D]=15
(55) o)l

32[0,1_33] =9[D]+3[13—3]=13

Clearly, & is marimum at at every point an the line jaining 4; and 2, =0
29

5 2
N=— 0or —, y=00 —
3 7 7

and maximum Z = 15,

Linear Programming Ex 30.2 Q3
Converting given inequations into equations as
4 +v =20, 2¥+ 3y =30, ¥ =0, ¥ =10




Region represented by in equation 4x + v = 20: The line 4x + ¥ = 20 meets the coordinate
ares at Ay [5,0) and 8, {0,20). Joining 4By we get 4x + y = 20. Clearly, {0,0}, also does
not satisfies the in egation, so the region does not containing the origin represents the in
equality 4~ +w = 20 in the xy-plane.

Region represented by in equation 2x + 3y = 30: The line 2Zx + 3y = 30 meets the
coordinate axes at A, (15,0) and 8, (0,20). Obtain line 2x + 3y = 30 by jaining A, and &,. Clearly,

[EI,EI], does not satisfies the in egation 2x + 3y = 30, =0 the region does not containing the

origin represents the in equality 2x + 3y = 30 in the xy-plane.
Region represented by x, v 20 x,v = 0 represents the first quadrant of xy-plane.

The shaded region is the feasible region with cormer paoints 4, {15,0),2(3,8), 8, {0,20)

where 2 is obtained by solving 2x + 3y = 30 and 4~ + = 20 simultaneously.

The value of £ = 18~ + 10y at

A, (15,0) =18{15)+10(8) =270
e [3.8) 18(3)+10(8) =134
&y [0,20) 1af{o)+10{z0) = 200

Clearly, £ ismanimum atx =3 and ¥ = 8. The minimum value of Z is 134,

We observe that open half plane represented by 18x + 10y < 134 does not have points
in common with the solution region. So Z has

Minimum walue =134 atx =3, v =8

Linear Programming Ex 30.2 Q4
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2x-y = 18; whenx = 12, y = 6 & when y=0, x=9
Ix+2y = 34 ; when x =0, y = 17 & when y=0, x=34/3

Plotting these points gives line AB and CD
The feasible area is the unbounded area D-E-12

Corner point | Value of Z = 50x + 30y
10, 2 560
11.3,17 1076.66

The maximize value of Z = 50x+30y, occurs at x = 34/3,
y=17

Since we have an unbounded region as the feasible area
plot 50x + 30y > 1076.66

Since the region D-F-B has common points with region
D-E-12 the problem has no optimal maximum value.

Linear Programming Ex 30.2 Q5
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Ix+4y = 24 ; when x = 0, y = 6 & when y=0, x=8, line
AB

8x+6y = 48 ; when x = 0, y = 8 & when y=0, x=6, line
cD

Plotting x=5 gives line EF; Plotting y=6 gives line AG
The feasible area is 0,0-C-H-G-E

Corner point | Value of Z = 4x + 3y

0,0 0
0,6 18
3.4, 3.4 24
5,1 23

5,0 20




Linear Programming Ex 30.2 Q6
Converting the inequations into equations as
X+ 2y =80, 2x +3yv =70, ¥ ==10

Region represented by 3w + 2y = B0 Line 3x + 2y = B0 meets coordinate axes
g0 . .
at 4, [?, EI] and &, [0,40), clearly, (0,0) satisfies the 3x + 2y £ 80, so, region

containing the origin represents by 3x + 2y £ 80 in xy -plane

Region represented by 2x + 3y £ 70 Line 2x + 3y = 70 meets the coordinate
70 .
ares at 4, (35,0) and &, [D,?], clearly, [0,0) satisfies the 2x +3y £ 70 =0,

the region containing the origin represents by 2Zx + 3y £ 70 in xy-plane
Region represented by »,v = 0 It represent the first quadrant in xy-plane

So, shaded area 04, f B, represents the feasible region,
Coordinate of £ [ED,ID] can be obtained by solving 3x +2y = 80 and 2Zx + 3y = 70

Mow, the value of 2 =15x + 10y at

o {o,0) =15{0)+10(0) =0

,41[%,0] = 15[83—D]+1EI (o) = 400
e [z0,10) = 15{20)+10(10) = 400
B [D,?J - 15[D]+1EI[?3—D]= %

So, maximum Z = 400 is on each and every point on the line joining 4,2, so
we can have,

maximum Z = 400 at x =% and y =0
maximum Z = 400 atx =20 and v = 10

Linear Programming Ex 30.2 Q7



Converting the given inequations into equations
A+ =12, v+ 5y =34, ¥ =V =

o\

. 34
2*15;'““-HH Bz \q! ]
3 17 /yma,, P(2,6)
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Region represented by 3w + v £ 12 Line 3x +y = 12 meets the coordinate
axes at A [4,[!] and &, [:EI,IE], clearly, [:III,EI] satisfies 3x + v = 12, s0, region

containing origin is represented by 3x + v £ 12 in xy-plane

Region represented by Zx + 5y = 34 Line 2x + v = 34 meets coordinate
34 .
axes at A, [17,0) and &, [D,?], clearly, (0,0} satisfies the 2x + 5y £ 34 so,

region containing origin represents 2x + 5y £ 34 in xy-plane
Region represented by »,v = 0 It represent the first quadrant in xy-plane

Therefore, shaded area ©4,F8, is the feasible region.
The coordinate of £ [2, Eu] is obtained by solving 2x + 5y =34 and 3x + v = 12

The value of £ =10~ + 6y at
o {o,0) 10f{o)+6fo) =0
A, [4,0) =10(4)+6(0) = 40
L =N:) 10f2) +6(6) = 56

8,03 1fo)+6 | = il UL JPY,
5 5 5

5
Hence, maximum Z =56 atx =2, v =6
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2x+2y=80; when x=0, y=40 and when y=0, x=40
2x+4y=120; when x=0, y=30 and when y=0, x=60

The intersection of the two plotted lines gives (20, 20)

Feasible area is 30-C-40

Corner point | Valueof 2 = 3x + 4y

0,0 0
0, 30 120
20, 20 140
40, 0 120

The maxima is obtained at x=

20, y=20 and is 140

Linear Programming Ex 30.2 Q9

Converting the given ineguations into equations,

&+ =30000, v = 1200

(0, 12000) &,

0, x=06000 5=V, x==0

@mr

R {18000, 12000)

17
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A, {60000, Q)
:zmuoo 0




Region represented by » + v = 30000 Line x +y = 30000 meets the coordinate
ares at A, {30000,0) and &, {0,30000), clearly (0,0) satisfies x + y < 30000, so,

region containing the origin represents x + v = 30000 in xy-plane

Region represented by v £ 12000: Line y = 12000 is parallel to x - axis and meets
v -awis at 8, [0,12000). Clearly {0,0) satisfies y €£12000, so, region containing
origin represents y £ 12000 in xy -plane.

Region represented by » £ 6000 : Linex = 6000 is parallel to v - axis and meets x -
axris at A, (6000,0). Clearly [0,0) satisfies x € 6000, so, region containing origin
represents x £ 6000 in xy -plane,

Region represented by » = v Line x = v passes through arigin and paint
Q [IEDDD,IEDDD]. Clearly, Az[EuEIEIEI,EI] satisfies » = v, so, region containing

A, (6000,0) represents x 2 ¥ in xy -plane,
Region represented by x, v = 0 [t represents the first quadrant in xy - plane.
Shaded region 4.4,QF represents the feasible region.

Coordinates of  {18000,12000) is obtained by solving x +y = 30000 and
v = 12000, ¢ (12000,12000) is obtained by solving x = y and y = 12000,
p {6000,6000) is obtained by solving x = ¥ and x = 6000,

The value of £ = 7x + 10y at

A, (6000,0) = 7 (6000} +10(0) = 42000

A, {30000, 0) =7 {30000} +10{0) = 210000

£ {18000, 12000) = 7{18000) + 10{12000) = 246000
@f{izo00,12000)  =7({12000)+10{12000) = 204000

P {6000, 6000) = 7 (6000} + 10{6000) = 102000

So, maximum Z = 246000 atx = 18000, v = 12000

Linear Programming Ex 30.2 Q10
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2x+2y=8 ;When x=0, y=4 & when y=0, x=4 line AB
¥+4y=12; When x=0, y=3 & when y=0, x=12 line CD
x=3, y=2 are the lines parallel to Y-axis and X-axis resp.

The diverging shaded area in red lines is the area of
feasible solution. This area is unbounded.
Z = 2x+4y @ (3,2) = 14.

Plot 2x+4y > 14 line CJ to see if there is any common

region. There is no common region so there is no

optimal solution.

Linear Programming Ex 30.2 Q11

Converting the given inequations into equations,

Zx+y =10, ¥+ 3 =15 x¥ =10, ¥ =8, ¥ =¥ =0

s(10,8) ¥=10

,r’/ p[lﬂ,
L\-\-‘I-“_‘—\-\_I - X
‘3 _HL\-‘-\_\-\_\"‘—‘..
(10, 0) {15,0)



Fegion represented by 2x + 2 10 Line 2x +y = 10 meets coordinate axes at A [E,EI]
and & [0,10). Clearly, {0,0) does not satisfy 2x +y = 10, so, region not containing
origin represents 2x + v = 10 in xy - plane.

Region represented by x +3y 2 15: Linex +3y = 15 meets coordinate axes at AZ[IE, III]
and 8,(0,5). Clearly, 0,0} does not satisfy x + 3y 2 15, so, region not containing origin

represents » +3y = 15 in xy -plane.

Region represented by x 210 Linex = 10 is parallel to y-axis and meet x-axis at
Az [10,0). Clearly (0,0} satisfies » £ 10, so region containing arigin representx £ 10 in

xy-plane,

Fegion represented by ¥ 28 Line ¥ = 8 is parallel to x-axis and meet y-axis at £, [EI,EI],

clearly [EI,EI] satisfies v £ 8, s0 region containing arigin represent v £ 8 in xy-plane,
Region represented by x,y =2 0: It represent the first quadrant in xy-plane.

Shaded region QPSR is the feasible region. Q[B, 4] is obtained by solving 2x +y = 10
and x + 3y = 15, P[lﬂ,g] is obtained by solving » + 3y = 15 and » = 10, R[%,El] is

obtained by 2x + v = 10 and v = 8.

The value of Z = &x + 3y at
s [ID,E] = 5[10]+3[E] =55
3 3
Q3. 4)=5(3)+3[4) = 27

R[E,B]=5[3]+3[e]=§= 411
5 5 5 5

S[ID,B] = 5[:1EI:I+3[:B:] =74

S0,
Minimum £ =27 atx =3, v =4

Linear Programming Ex 30.2 Q12
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¥ + y=8 ; when x=0, y=8 & when y=0, x=8, line 8-8
¥ + 4y=12; when x=0, y=3 & when y=0, x=12 line A-12
S5x+8y=20; when x=0, y=5/2 & when y=0, x=4

The shaded area in red is the area of feasible solution.

Corner point | Value of Z = 30x + 20y

0,3 &0
0,8 160
6.66, 1.33 226.66

The maxima is obtained at x=6.66, y=1.33 and is

226.66

Linear Programming Ex 30.2 Q13
Converting the given inequations into equations,
I +4y =24 By +6y =48, =5 ¥y =6 x==10




Fegion represented by 3x + 4 =24 Line 3x + 4y = 24 meets coordinate axes at 4, [El, III]
and & [0,6), clearly (0,0) satisfies 3x + 4y £ 24, so region containing origin represents
v + 4y £ 24 inxy -plane.

Fegion represented by 8x + 6y = 48 Line 8x + 6y = 48 meets coordinate axes at 4, [6,[!]
and &,(0,8). Clearly, {0,0) satisfies 8x + 6y £ 48, so region containing origin represents

Bx + 6y £ 48 inxy -plane,

Region represented » £ 5: Linex =5 is parallel to y-axis and meets x-axis at
A5 (5. 0). Clearly [0,0) satisfies » €5, so region containing origin representx < 5 in
xy-plane,

Region represented by v 2 6: Line vy =6 is parallel to x-axis and meets y-axis at
8,(0,6). Clearly [0,0) satisfies v £ 6, so, region containing origin represents ¥ <6 in
wy-plane.

Region represented by x,y 2 0: It represents the first quadrant in xy-plane.

S0, shaded region QALQE represents feasible region,

Coordinate of £ [5, %J is obtained by solving Bx +6y = 48 and » = §, coordinate of

Q[27.-_4’2?_4J is obtained by solving 3x + 4y = 24 and 8 + 6y = 48,

The value of & = 4w + 3y at
o (o, 0) 4f{o)+3{o) =0
AS[E,D] =4[5]+3[D]=2EI

2 [5, %J 4{5)+3 [g] =24

(2] 2o

707
8,(0,6) 4{o)+3{s) = 18

. 4 24 24 o
S0, maximum £ =24 atx =5, v = 3 or x = = W= —= aor at every point joining £qQ,

Linear Programming Ex 30.2 Q14



Conwverting the given inequations into equations,
K-y =0,-5+2yv =2, x=3, ¥=4 x=v =0

-

A (3,0




Region represented by x - 20 x - w =015 a line passing through origin and & [4, 4].
Clearly, {3,0) satisfies x -y 20, so, region containing {3,0) representsx -y = 0in

wy-plane.

Fegion represented by - x +2y = 2 Line -x +2y = 2 meets coordinate axes at A4, [—E,D]
and & [0,1). Clearly, (0,0) does not satisfy - x + 2y = 2, 5o, region not containing origin

represents —-x +2y 2 2 inxy -plane.

FRegion represented x 2 3: Linex = 3 is parallel to y-axis and meets x-axis at A, [3, EI].
Clearly, {D,D] does not satisfy » = 3, so region not containing origin representx = 3 in

xy-plane,

Region represented by v = 4: Line v = 4 is parallel to x-axis and meets y-axis at
85 [0,4). Clearly [0,0) satisfies v £ 4, so region containing arigin represents y £ 4 in

wy-plane.
Region represented by », v = 0 It represent the first quadrant in xy-plane.

So, shaded region PQR S represents feasible region.

The coordinate of £ [3, g] isobtained by salving x =3 and -x +2y =2, Q [3,3] by

solvingx =3 andx -y =0, R[4 4) by solvingx =4 and x -y =0, 5(6,4) by solving
v=4and —x +2y =2

The value of £ =x - By +20 at

I 3,E =3-5 E +2EI=E=11i
2 2 2 2

Qf3,3)=3-5{3)+20-%8
Ri4,4)=4-5{4)+20=4
s(6,4)=6-5[4)+20=56

Hence,
Minimum Z =4 atx =4 and v = 4
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Conwverting the given inequations into equations: -
N+Ey =20, %+ =15 yv=5 x=yv =0

¥=5

¢ 3 f & ’ e
C **z\“l\
(15,0) (20,0)

Fegion represented by x + 2y = 20 Line x + 2y = 20 meets coordinate axes at 4, [ED, III]
and & (0,10}, clearly, {0,0] satisfies x + 2y £ 20, so region containing origin represents

X+ 2y 220 in xy -plane.

Fegion represented by »x +y 215 Linex +y =15 meets coordinate axes at 4, [15, III]
and 8, (0,15), clearly, {0,0) satisfiesx +y < 15, 5o region containing origin represents

¥+ =15 in xy -plane,

Region represented by w 25 Line v = 5 is parallel to x-axis and meets at SS[D,E] on
w-axis. Clearly [EI,EI] satisfies v £ 5, so region containing origin represents v = 5 in

wy-plane.
Region represented by », v = 0 It represent the first quadrant in xy-plane.

So, shaded region OA.PE, represents the feasible region,
Coordinate of 7 {10,5) is obtained by solving x +2y = 20 and y = 5.

The value of £ = 3x + By at
ofo,0)  =3f{o)+sf0)=0
Az (15,0) = 3{15)+5{0) = 45
F{10,8) =3{10)+5(5)=55
85(0,5) =3[0)+5(5) =25

Hence, maximum £ =55 atx =10 andy =5

Linear Programming Ex 30.2 Q16



Converting the given inequations into equations,
i+ =3 My +XHy =2, Xy =Xx,=0

&

Fegion represented by x; +3x,2 3 Line &y + 3%, = 3 meets the coordinate axes at
A, (3,0) and &, {0,1), clearly, [0,0) does not satisfy x, + 3%, 2 3, 5o, region not

containing [3,0) representsx, + 3x, 2 3 inxx, -plane.

Region represented by »y +x5 2 2 Line xy + x5 = 2 meets the coordinate axes at 4, [E,D]
and 85 (0,2), clearly, {0,0) does not satisfy xy + x5 2 2, so0, region not containing arigin
representsx; + x5, 2 2 in xx, -plane,

FRegion represented xy, x, = 0 It represents the first quadrant in xx,-plane.

The unbounded shaded region with corner points A4, (3,0, 8,(0,2), and £ [g,é]

£ [g,é] is obtained by &y +x, =2 and x; +3x, =3,

The value of & = 3%, + 5x, at

A(3.0)  =3[3)+5[0)=19
(23] -)of)-
B,(0,2) =3{0)+5(2)=10

The smallest value of £ = 7,
region has no point in common, so smallest value is the minimum value,

Hence, minimum Z =7 atx =§ and vy =

M|
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Converting the given inequations into equations
K+ =1 10x +y =5 x+10¢v =1 x=v =10

=
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FRegion represented by x +y 21 Linex +y = 1 meets coordinate axes at 4, {1, III] and
8,(0,1), dearly, (0,0) does not satisfyx +y 2 1, s0 region not containing origin

representsx +¥ 2 1 inxy -plane.

. . . 1
Region represented by 10x +y = 5: Line 10x + ¥ = 5 meets coordinate axes at A, [5, EI]
and 8,(0,5). Clearly, [0,0) does not satisfy 10x +y = 5, so region not containing arigin
represents 10x + v = 5 in xy -plane,

Fegion represented by x + 10y 2 1. Line x +10y = 1 meets coordinate axes 4, [l,EI] and
Eq [D,%J. Clearly, [EI,EI] does not satisfy » + 10y =1, so, region not containing origin

represents x + 10y = 1 in xy-plane.

Region represented by », v = 0: It represents first quadrant in xy-plane.

So, unbounded shaded represents feasible region. Its corner points are 4, [l,EI], fa [g,g]

and 85 (0,5).
. 4 5. . .
The coordinate of 2 [E’E] is obtained by solving 10x +yw = 5 and x + v = 1.

The value of & = 2x + 3y at

A fLo)  =z2{1)+3f0)=2
o33) -2(2)o(3)- 215
8,(0,5) =2[0)+3[5) =15

The smallest value of Z is 2, Mow, open halfplane 2% +3y < 2 has no point in common
with feasible region so, smallest value of 2 is the minimum walue.

Hence, maximum £ =2 atx=1andy=10



Linear Programming Ex 30.2 Q18
Converting the given inequatons into equatons,
—Hy 3N, =10 K M, =6 Ky =Ky = Ky =k =0

-

Fegion represented by — xy +3x-2 10 Line -xy + 35 = 10 meets coordinate axes at
10 . . .
Ay [-10,0) and 51[0,?], clearly, [0,0) satisfies - x; +3x5 <10, s0 region containing

origin represents - xy +3x; =10 in xyx5 -plane.

Region represented by x, +x, £ 6 Linex, +x, = 6 meets coordinate axes at 4, (6, 0)
and 8, (0, 6). Clearly, {0,0) satisfies x, + ¥, £ 6, s0 region containing origin represents

Xy +xs 560N xx, -plane,

Region represented by xy —x5 22 Linexy - x- = 2 meets coordinate axes at A [2, III]
and 85 (0,-2). Clearly, {0,0] satisfies x; - », £2, so, region containing arigin represents

Xy — Ko %2 Nk, -plane,
Fegion represented &y, x5 2 0 It represents first quadrant in x,x5-plane,

So, shaded region QALQE, represents feasible region,

Coordinate of 7 {4,2) is obtained by solving x; + 52 =6 and x; - x5 =2, @ [2,4) by solving

Xy +xy=06and -x;+ 3x, =10

The value of & = -~ + 2%, at

o {o,0) =-fo)+z2{0)=0

Az(2,0)  =-[2)+2{0)=-2

e [4,2) =-[{4)+2f2) =10

Qfz 4) =-[2)+2(4) =

sl[u,gj =-[u]+z[%]=%= =
20 10

Hence, maximum E=? atx=0andy ey
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Conwverting the given inequations into equations,
—2x+y =1L =2, x+y =3, x=y=10

(0,3)8,

o
—
3| P
Y
-
=

Fegion represented by - 2x +y £ 1 Line -2x + ¥ = 1 meets coordinate axes at A [_EI,D]

and & [0,1), clearly, {0,0) satisfies - 2x +y €1, s0 region containing origin represents

-2x + ¥ =1 inxy -plane.

Fegion represented by x £ 2 Linex =2 is parallel to v-axis and meets x-axis at AS[E,D].

Clearly, [EI,EI] safisfies » £ 2, =so region containing origin represents » £ 2 in xy-plane.

FRegion represented by x +¥ £ 3. Linex + ¥ = 3 meets coordinate axes at 4, [3, III] and
85 (0,3). Clearly, {0,0) satisfies x +¥ < 3, so region containing origin representsx +y < 3

in xy -plane.
Region represented by x, v = 0: It represents first quadrant in xy-plane.
So, shaded region QA,PQ8, represents the feasible region,

. . . . 2 7 .
Coordinates of 2 {2, 1] is obtained by solvingx +y =3 andx =2, @ [E,E] by solving
—Zx+y=1landx +y =3,

The value of £ = x + v at

of0,0) =0+0=0
A;fz,0) =2+0=2
plz,1) =2+1=2
2 7 27
-, == =3
Q[a 3] 37

3
B,(0,1) =0+1=1
So, maximum Z = 3 is at every point on the line joining £3.

Hence, maximum £ =3 atx =2 and v =1 0Orx =% and v =

] -l
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Converting the given inequations into equations,
Hy=Xo==1l —X{+x,=0, %y =x,=0

-
NANN
\11 X3 =-1 ﬁ%\
RQH
1

Region represented by xy - o 5 -1

Line x; - x3 = -1 meets coordinate axes at 4; (-1, 0)

and &, (0,1, clearly, {0,0) does not satisfyx; - ¥, £ -1, s0 region not containing origin

represents xy — x5 £ -1 in xx, -plane,

Fegion represented by -~y +x, =0 Line - x; +x, = 0 passes through origin and A, [1,1].

Clearly, [0,0) does not satisfy - x, +x;, £ 0, so, region not containing {0,1) represents

Xy +x5 2000 XX, -plane,

Since, there is not commaon shaded region represented by xy - x, % -1 and -x;+x, =0

which can form feasible region.

Hence, maximum Z = 3xy + 45 does not exists.
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0,0 C 2 B 4

¥»-y=1; when x = 0, y=1 & when y=0, x=2

¥ +y23; when x =0, y=3 & when y=0, x=3, line AB

a unbounded region A-C-D is obtained using the
constraints.

Corner point

Valueof Z = 3x + 3y

0,3

9

2,1

)

So an optimal solution does not exist.
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Converting the given inequations into equations
Ex +v =10, ¥ +¥ =06, ¥+ =12, ¥ =¥ =10

FRegion represented by Sx +y 2 10: Line Bx + ¥ = 10 meets coardinate axes at A, [E,D]

and &, {0,10}. Clearly, [0,0) does not satisfy Sx +y = 10, so region not containing origin
represents Bx +w = 10 in xy -plane,

Region represented by » + v 26 Linex +y =6 meets coordinate axes at A; [6,[!] and
85 (0,6). Clearly, {0,0) does not satisfy » +y =6, so region nat containing origin repr-

esentsx + ¥ = 6 inxy -plane,

Fegion represented by x + 4y 2 12 Line x + 4y = 12 meets coordinate axes at A, [12,[!]
and 85(0,3). Clearly, [0,0) does not satisfy x + 4y = 12, so, region not containing origin

x+ 4y =12 inxy -plane.
Region represented by », v = 0: It represents first quadrant in xy-plane.

The unbounded shaded region with comer points A;{12,0),# (4,2),Q (1,5}, & [0, 10)
represents feasible region. Point & is obtained by solving x + 4y = 12 and v +v = 6,
@ by solvingx +y =6 and Sx + v = 10,

The value of £ = 3x + 2y at
Az {12,0) =3{12)+2{0) =36
pl42) =3(4)+2(2)=16
Qfrs)  =3f1)+2(5)=13
g(0,10) =3[o)+z{10)=20

Smallest value of £ = 13, Mow open half plane 3x +2y < 13 has no point in common with
feasible region, so, smallest value is the minimum wvalue of 2, Hence

Minimum Z =13 atx =1, v =15

Linear Programming Ex 30.2 Q23



]

oQ&A>®>m

I [ I
0,0B 2 14 D F 10 12 14

¥+3y=6; ory=-0.333x+2; when x=0, y=2 & when y=0,
x=6; line CD

¥-3y=3; or y=0.333x-1; when x=0, y=-1 & when y=0,
x=3; line 11

Ix+4y=24; or y=-0.75x+6; when x=0, y=6 & when
y=0, x=8; line EF

-3x4+2y=6; or y= 1.5x+3; when x=0, y=3 & when y=0,
x=-2:line GH

Sx+y=5; or y=-5x+5; when x=0, y=5 & when y=0,
x=1; line AB

The feasible area is shaded in green

Corner point | Valueof Z = 2x+ ¥

4.5, 0.5 9.5
0.64, 1.78 3.07
6.46, 1.15 Maximum 14.07
1:33.5 7.6667
0.30, 3.46 4.0769

Maximum value is 14.07 at the point (6.46, 1.15)
Minimum value is 3.07 at the point (0.64, 1.78)
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0: D5 EL 1.5 € 25 B 3.5 4

-2x+y=4; or y=2x+4; when x=0, y=4 & when y=0, x=-
2 line EF



x+y=3; or y=-x+3; when x=0, y=3 & when y=0, x=3;
line AB

¥-2y=2; or y=0.5x-1; when x=0, y=-1 & when y=0,
x=2 line CD

The feasible solution is the unbounded area with F-E-A-
G-D

Corner point | Value of Z = 3x + 5y

(2.67, 0.33) Minimum 9.66
(0, 3) 15
(0, 4) 20

To check whether it is the minimal value plot the
objective function with a value less than 9.66 or
y=-0.6x-1.932

it can be seen that the values of x and y are always
negative. 5o there is no optimal sclution.
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Conwverting the given inequations into equations,
X4y =50 3x+y =90 x=F =0




Region represented by » + v £ 50: Line x + v = 50 meets coordinate axes at A [EEI, III]
and &, [0,50). Clearly, (0,0} satisfies x +y < 50, s0, region containing origin represents

¥+ 2E50inxy -plane.

Fegion represented by 3x + £ 90 Line 3x +y = 90 meets coordinate axes at 4, [BEI,EI]
and &,(0,90). Clearly, {0,0) satisfies 3x +y <90, s0, region containing origin represents

I +y =90 inxy -plane,
Region represented by », v = 0 It represents first quadrant in xy-plane.

Shaded region ©A,PE; represents the feasible region, # [ED,BD] can be obtained by
solving » + v = 50 and 3x + v = 90,

The value of £ = 60x + 15y at
o {o,0) =60{0)+15{0) =0
Az[30,0) =60{30)+15(0)=1800
p{z0,30) =60{=0)+15(30) = 1650
g,f{o,50) =e60{0)+15(50) =750

Hence,
maximum Z is 1800 atx = 30 and v = 0.
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Converting the inequations into eguations, we obtain the lines
Zu+dy=83x+ty=86x+y=4x=0vyv=0.

These lines are drawn on a suitable scale and the feasible region of the LPP is shaded in the graph.

s

¥
161

A4
T
-+ ix+y=196

x+y=4

From the graph we can see the corner points as (0, 2) and (2, 0).

Mow solving the equations 3x + v =6 and 2x + 4y = 8 we get the values of

2 =)
*xandy as x=2 and v==.
4 5 4 5

Substituting = =§ and y =§ in Z = 2x + Sy we get,

2eofy) o o§

z.%
5

Hence maximum value of Z is % at x =§ and y = g





