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Max 7=l1+15=2

®1+2=m2 <= G50
®=1l+=Z2 <= &0
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1. To draw constraint x, + 2, < 50 — (1)

Treat it as x; + 2x, = 50

When x; = 0 then x5 = ?

= (0) + 2x5 = 50

= 2x, = 50

50

=X = — =25

When x, = 0 then x, = ?

= X, + 2(0) = 50

:3)'.’1 = a0

X

20

X3

25

0

2. To draw constraint x, + x5 = 80 — (2)

Treat it as x; + x5 = 80

When xy = 0then x, = ?
= (0) +x, = 80

= X5 =80

When x, = 0then x, = ?
= Xy +(0) =80

= x; =80

Xy 0 [80

X2|80( 0
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3. To draw constraint x, + 3x, £ 64 — (3)

Treatit as x, + 3x, = 64
When x; = Othen x, = ?

= (0) + 3x, = 64

= 3xy = 64

64
= X3 = — =21.33

When x5 = O then x, = ?

= x, +3(0) = 64

= X, =64
Xy 0 64
X212133| 0

The value of the objective function at each of these exireme points is as follows:

Extreme Point
Coordinates

Lines through Extreme Point

Objective function value
Z=Txy+15x;

3 x; + 3%, < 64

(1.%2)

0(0, 0) ; - Zi g 7(0) + 15(0) = 0
A(50,0) ' HSEJ:X;; 0 7(50) + 15(0) = 250
B(22,14) R by 7(22) + 15(14) = 364

oot

3 —x; +3x; 264
4% 20

7(0) + 15(63—4) = 320

The maximum value of the objective function z = 364 occurs at the extreme point (22, 14).

Hence, the optimal solution to the given LP problem is @ x; = 22, x5 = 14 and max z = 364
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1.3
After intrﬂducing slack variables
MaxZ = TXq + 15X2 + 0S5 + 0532 + 05,
SLID]ECt to
X+ 2X2 + 51 =50
X1+ Xg + S5 = a0
Xy + 3Xo + S;=64
and X, X», S;, 55,8520
Iteration-1 G; 7 15 ] ] 0
MinRatio
B Gn Xg X b s, s, s, Xp
X3
5, 0 50 1 2 1 0 0 % =25
Sz 0 80 1 1 0 1 0 — =80
64 64
s Ea e SN
B 0 64 1 (3) 0 0 1 S
Z=0 Z; 0 0 0 0 0
G- Z; 7 15 1 0 0 0
lteration-2 C; 7 15 0 0 0
MinRatio
B ch Xg X4 X, 5, s, S5 Xg
x4
22
5 0 23—2 (1) 0 1 ) % — -
3
178
176 2 1 3
I = = - —_ =
2 0 5 5 0 0 1 5 3 88
3
e
X2 15 63—4 1 1 0 0 % 73 =64
3
z =320 z; 5 15 0 ] 5
Ci-2; 2 1 0 0 0 &
Iteration-3 Gy 7 15 0 o] 0
B Cg Xg Xy X5 S5 35 S5 MinRatio
x4 7 22 1 0 3 0 -2
S, 0 44 0 0 -2 1 1
X3 15 14 0 1 -1 0 1
Z =364 Z; 7 15 6 0 1
Ci-Z; 0 0 -6 0 -1
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1.4

st LINDO -

File Edit S5Sclve Reports Window Help

D= dHE@ e Re=a O =aAm mEs 2
m-ﬁuntitledb
0.F. Max 7zl1+15x2 | Mg Reports Window
ST,
c147s2 <o cg | LP OPTIMUM FOUND AT STEP 2
ul+m?2 <= 80 OBJECTIVE FUNCTION VALUE
=14+3=x2? <= B4
wl.x2 »= 0 17 264 0000
End VARIAELE VALUE REDUCED COST
i1 27000000 0.ooo00an
iz 14000000 0. 000000
ROW  SLACE OR SURPLUS DAL PRICES
21 0.000000 6. 000000
27 44000000 0.000000
47 0.a00aan 1. 000000
NO. ITERATIONS= 2
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File Edit S5Solve Reports Window Help

Max £ = 2500=x1+41500=24+750==3
42=1+18=x2+10x3 <= RO0

=1 <= 10

=1l »= 3

=2 »= 17

=3 »= 5

=3 <= 10

®l.=x2. =3 = 0
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0.F. Mam Z = 2500x1+1500=2+750x3| LF OFTIMUM FOUND AT STEF 5
ST 47=1+18=2+10=x3 <= &00 OBJECTIVE FUNCTION VALUE
z1 <= 10 1) 46583 .33
xl »= 3
w2 y= 12 VARIAELE VALUE REDUCED COST
23 = § H1 3.000000 0.000000
=3 <= 10 2 23 555555 0.000000
i3 5.000000 0.000000
=1, 22,53 »= 10
ROW SLACE OR SURFPLUS DUAL PRICES
27 0.000000 83.333336
3 7.000000 0.000000
43 0.000000 —1000.000000
5 11 555555 0.000000
63 0.000000 —-83.333336
2 5.000000 0.000000
HO. ITERATIONS= 5
RANGES IN WHICH THE BASIS IS UHCHANGED:
OBJ COEFFICIENT RANGES
VARIABLE CURRENT ALLOWABLE ALLOWABELE
COEF IHCREASE DECREASE
i1 2500.000000 1000.000000 INFINITY
2 1500.000000 INFINITY 150. 000000
X3 750.000000 83.333336 INFINITY
RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE
RHS IHCREASE DECREASE
2 600.000000 INFINITY 208 .000000
3 10.000000 INFINITY 7.000000
4 3.000000 4.952381 3.000000
5 12 . 000000 11 555555 INFINITY
3 5.000000 5.000000 5.ooooon
7 10.000000 INFINITY 5.o0ooon




6 nrumrsfigL/Fuan

3.1
0. F. Max £ = B80=x14+40=2460=x3
5. T.
Prl+3x2+6=3 <= 150
2E24+2=243=3 <= 100
z1.=22.%3 = 0
32
33

oo

File Edit Solve Reports Window Help

DllEES slhelvRE=n] Bl Fla

| BER 2

=
@ <untitled>
Hax 80x1+40x2+60x3 ¥ Reports Window
e LFP CPTIMUM FCOUND AT STEP 2
Pl AR PGS S EE 15D
A OBJECTIVE FUNCTION VALUE
g 1) 1857 143
YARTIABLE YALUE REDUCED COST
i1 10.714286 0.000000
iz 25.000000 0.o00000
i3 0.oo00oo0a0 12.857142
ROW SLACK OR SURPLOS DUAL PRICES
2) 0.oooooo 11.428572
3 0.oo00oo0o0 1.428571
NO. ITERATIONS= 2
RANGES IN WHICH THE BASIS IS UHCHAHGED:
OBJ COEFFICIENT RANGES
VARTABLE CURRENT ALLOWAELE ALLOWABLE
COEF IHCREASE DECREASE
£1 g0.000000 13.333334 23.999992
X2 40.000000 INFINITY 5.714286
3 60. 000000 12.857144 INFINITY
i RIGHTHAND SIDE RANGES
ROW CUERENT ALLOWAELE ALLOWABLE
RH= IHCREASE DECREASE
2 150. 000000 INFINITY 75.000000
3 100.000000 100.000000 100. 000000
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File Edit Solve Reports Window Help

Dll=ES] ¢ ble|vRE e Ol Fam BEs e
ﬂ <untitled> @ Reports Window
LF OFTIMUM FOUHD AT STEF 1]

Hoxialrhaining OBJECTIVE FUNCTION VALUE

SO

1) 17280.00

2x1+32+353 <= 14400

Sm3i5u543a% co 14400 VARTABLE VALUE REDUCED COST
Ixl+d=2+5x3 <= 10800 .83 0.000000 0.80000a
12 0.000000 0.400000
— 3 2160.000000 0.000000
ROV  SLACK OR SURPLUS DUAL PRICES
2) 7920000000 0.000600
3) 7920.000000 0.000000
1) 0.000000 1.600000

HO. ITERATIONS= 0

RANGES IN WHICH THE BASIS IS UNCHANGED:
OBJ COEFFICIENT RANGES

VARIABLE CURRENT ALLOWAELE ALLOWABLE
COEF INCREASE DECREASE

1 4. 000000 0.8o00o000 INFINITY

X2 6.000000 0.400000 INFINITY

H3 g.000000 INFINITY 0.500000

RIGHTHAND SIDE RANGES

ROW CURRENT ALLOWAELE ALLOWAELE

= RHS INCREASE DECREASE
2 14400.000000 INFINITY 7920.000000

9 14400.000000 INFINITY 7920.000000

4 10800.000000 13199 .939023 10800.000000
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5.1
52
5.3

T e ——

File Edit Solve Reports Window Help

DlsEEE slaeREenn] ols 2am RED 2l
by S

e 5
¥ <untitled>

Hag: Akl faae2ed B 1F OPTIMUM FOUND AT STEP 2
=l OEJECTIVE FUNCTION VALUE
0. 45x140 50x2+0 403 <= 200
0.50%1+0. 40x2+0.40%3 <= 150 1) 13650.00
02010 Ragiacallag e =0l VARTAELE VALUE REDUCED COST
- ¥1 0000000 1 Eo0ong
¥z 300 000000 0 000000
13 75000000 0. 000000
ROV  SLACK OR SURFLUS DUAL FRICES
2} 20 000000 0 000000
3 0. 000000 75 000000
4} 0. 000000 40000000
NO  ITERATIONS= 2

RANGES IN WHICH THE BASIS IS TNCHANGED:
QBT COEFFICIENT RANGES

VARIABLE CURRENT ALLOWAELE ALLOWAELE
COEF INCREASE DECEEASE

X1 40.000000 1.500000 INFINITY

X2 36.000000 2.000000 0.500000

i3 3g.000000 0.857143 2.000000

i RIGHTHAND SIDE RANGES

ROW CUEEENT ALLOVAELE ALLOWAELE

RHS INCREASE DECREASE

2 200.000000 INFINITY 20.000000

3 150.000000 10.000000 30.000000

4 60.000000 15.000000 3.750000
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MAX z = 7e@xl + daex2

subject to
Xl <= 3
w2 <= 5

SdeExl + 2088x2 <= 15808
and =x1,x2 »= @

150000

\'\

N (47 46)
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1. To draw constraint x;, <3 — (1)
Treatitasx, =3

Here line is parallel to Y-axis

A7 ATISIRTNL TN

X

3|3
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3. To draw constraint 3000x, + 2000x, < 15000 — (3)
Treat it as 3000x, + 2000x, = 15000

When x, = 0 then x, = ?

= 3000(0) + 2000x,, = 15000

= 2000x, = 15000

.. - 15000
= o000

When x, = 0thenx, = 7

= 3000x; + 2000(0) = 15000

2. To draw constraint x, < 5 — (2)
Treatitas x, = 5

Here line is parallel to X-axis

oy

Of1

X

515

= 3000x, = 15000

12000
x_l = ——— =
3000
X1 0 |5
21750

The value of the objective function at each of these exireme points is as follows:

Extreme Point
Coordinates

Objective function value

Lines through Extreme Point Z = T700x,; +400x,

(¢1.X3)

0(0.0) ; : 2 i g 700(0) + 400(0) = 0
A(3.0) ; - iz i g 700(3) + 400(0) = 2100
B(3,3) 1o =3 700(3) + 400(3) = 3300

3 — 3000x, + 2000x, < 15000

2—-x,25
3 — 3000x, + 2000x; < 15000

5 9500
700(= | + 400(5) = =——
3 3

22,25

d—x, 20 700(D0) + 400(5) = 2000

The maximum value of the objective function z = 3300 occurs at the extreme point (3, 3).

Hence, the optimal solution to the given LP problem is - x; = 3, x, = 3 and max z = 3300.

7

Hence, optimal solution is arrived with value of variables as :

a _ 4 9
11—5,1'2—5,1'3—5

MinZ= - 22
o
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Hence, optimal solution is amived with value of variables as :

I1=5,IE=D,J:'3=E:H4=1

Max /2 =8

Hence, optimal solution is arrived with value of variables as
X1 = 200, X5 = 0, x5 = 100

Max Z = 700

10

Hence, optimal solution is arrived with value of variables as :
X-1 = 1':', XE =5

Min Z = 20

11

Hence, optimal solution is arrived with value of variables as :

_ BB _ B8 _ 4
11—E,x2—§,r3—§

Min £ = 22
9

12

Hence, optimal solution is arrived with value of variables as
X;=0,%=0, X5 = 40

Min Z = 1200



