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X, + N4 — P4 = 40

2X; + 1X, = 50

X, +1X, <75
(X1,X2,P1,N1,P2,N2, P3,N3, P4, N4) > 0

:L}HK}A LINDO Co\s} el oM ij,és\ Jo

53 LINDO - [<untitled>] _ o e
¥ File Edit Solve Reports Window Help & x
O e =5 | | | || v e-n| ©lo BLAE B 28l

Min H1+P2+N3+H4

st
100K1+150X24H1-F1=7000
AX1+3HI+N2-P2=120
X1¥N3-P3-40

A2+HA-F
2R1+1K2>

o
50

X1+1X2<=75

54 LINDO - [Reports Window] - [m} bd

8 File Edit Solve Reports Window Help _ax
nllmldlgl lselvREsn] 9o Eoam sEe 2

LP OPTIMUM FOUND AT STEP 2 -

OBJECTIVE FUNCTION WALUE

1) B2 50000
VARIABLE VALUE REDUCED COST
Hi 0.000000 0.985000
prz 25.000000 0.000000
N3 37.500000 0.000000
Hd 0. 000000 1. 000000
1 2.500000 0. 000000
X2 45 000000 0. 000000
P1 0.000000 0015000
Hz 0.000000 1. 000000
P3 0.000000 1. 000000
P4 5.000000 0.000000
ROU SLACKE OR SURPLUS DUAL PRICES
2} 0.000000 —0. 015000
3) 0.000000 1. 000000
4] 0.000000 —1.000000
&) 0.000000 0. 000000
3] 0. 000000 =0.750000
7) 27.500000 0.000000

HO. ITERATIONS= 2

RANGES IN WHICH THE BASIS IS UNCHANGED
OBJ COEFFICIENT RANGES
OV ABL]

VARTABLE CURRENT ALLL ALLOWAELE
COEF INCREASE DECREASE
Hi 1.000000 INFINITY 0.985000
prz 1.000000 98500000 0.500000
N3 1.000000 1.000000 1.000000
Hd 1.000000 INFINITY 1.000000
1 0.000000 3000000 1.000000
X2 0.000000 1.&800000 1.500000
P1 0.000000 INFINITY 0015000
Hz 0.000000 INFINITY 1.000000
P3 0.000000 IRFINITY 1.000000
P4 0.000000 1.500000 1.000000
RIGHTHAND SIDE RANGES
ROU CURRENT ALLOWABLE ALLOWABLE v
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MinZ = 5N1 + 1P2 + 3N3 + 3N4

Subject to: Lj.ib o

100X, + 150X, + N1 — P1 = 7000
4X, + 3X, + N2 — P2 = 120
X, + N3 —P3 =40
X, + N4 — P4 = 40
2X, + 1X, > 50

39



X, +1X, <75
(X1,X2,P1,N1,P2,N2, P3,N3,P4,N4) > 0
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B LINDO - [<untitled>] - [m] X
% File Edit Solve Reports Window Help _lax

Dle(=(El@ 2o xe = 8] RAE 2E® b

Min SN1+1P2+3N3+3N4 A

st

100X1+150K2+N1-P1=7000
4X1+3X2+H2-P2=120
I1+H3-P3=40

H24+H4-Pd=40
2H1+1K25=50
H1+1H2¢=75

% LINDO - [Reports Window] - [m] x
%% File Edit Solve Reports Window Help REE
DlzEEal ilenlvrE=al o @b sE 2

LF OPTIMUM FOUND AT STEP 1 °

OBJECTIVE FUNCTION WALUE

1) 130.0000
VARIABLE VALUE REDUCED COST
H1 0.000000 4.990000
P2 40 000000 0. 000000
Ha 30 000000 0. 000000
N4 0.000000 1.&500000
X1 10 000000 0. 000000
X2 40 000000 0. 000000
Pl 0.000000 0.010000
Nz 0.000000 1.000000
Pz 0.000000 3.000000
P4 0. 000000 1.500000
ROU SLACK OR SURPLUS DUAL FRICES
2 0.000000 —0. 010000
3) 0.000000 1. 000000
4) 0.000000 —-3.000000
2) 0.000000 —1.500000
&) 10.000000 0.000000
7) 25.000000 0.000000

HO. ITERATIONS= 1

RANGES IN WHICH THE BaSIS IS UNCHANGED
OBJ COEFFICIENT RANGES
ALLOWABLE

VARIABLE CURRENT ALLOWABLE
COEF INCREASE DECREASE
H1 5. 000000 INFINITY 4.990000
P2 1.000000 0.500000 0.250000
Ha 3.000000 1.000000 1.000000
N4 3.000000 INFINITY 1.500000
X1 0.000000 1. 000000 1.000000
X2 0.000000 1.500000 1.500000
Pl 0.000000 INFINITY 0.010000
Nz 0.000000 INFINITY 1.000000
Pz 0.000000 INFINITY 3.000000
P4 0.000000 INFINITY 1.500000
RIGHTHAND SIDE RANGES
ROU CURRENT ALLOVABLE ALLOWABLE v
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Min Z = P1(N1),P2(N3 + N4), P3(P2)

Subject to: Lj.ib i

100X, + 150X, + N1 — P1 = 7000
4X, +3X, + N2 — P2 =120
X, + N3-P3 =40
X, + N4 — P4 =40
2X; 4+ 1X, = 50
X, +1X, <75
(X1,X2,P1,N1,P2,N2,P3,N3,P4,N4) > 0
S &l Lo Ly SlanW sllaall £535W1 o Ellzg Sl Y8l ag g 73080 U U
u\;\f@j l’s\iz s
PG MRS TN E VPSS S RN ER RS
Min Z = P1(N1)

Subject to: b o o
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100X, + 150X, + N1 — P1 = 7000
4X, + 3X, + N2 — P2 = 120
X, + N3 —P3 =40
X, + N4 — P4 = 40
2X, + 1X, > 50
X, +1X, <75
(X1,X2,P1,N1, P2, N2, P3,N3, P4, N4) > 0
: JWE ya LINDO 2l Jlweasl o3t 735301

[m] X

5 UNDO - [<untitleds]
- & x

%] File Edit Solve Reports Window Help
De| % H= e8vxe=nl 9 BaAD 28w 2k
Min H1
st
100K1+150E2+4N1-P1=7000
4X1+3X2+H2-P2=120
EL+H3-P3=40
n =40

H1+1H2¢=75
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54 LINDO - [Reports Window] - [m} bd
81 File Edit Solve Reports Window Help _ax
EIEAT=TEY || vl®|Er] = Al [Am BlEE 2k

LP OPTIMUM FOUND AT STEP 4

OBJECTIVE FUNCTION WALUE

1) 0.0000000E+00
VARTABLE WALUE REDUCED COST
Hi 0.000000 1.000000
I 10.000000 0.000000
X2 40.000000 0.000000
PL 0.000000 0.000000
H2 0.000000 0. 000000
P2 40 000000 0. 000000
Ha 30 000000 0. 000000
B3 0.000000 0. 000000
H4 0.000000 0. 000000
P4 0.000000 0000000
ROW SLACK OR SURPLUS DUAL PRICES
2] 0.000000 0. 000000
3) 0.000000 0. 000000
4] 0.000000 0. 000000
&) 0.000000 0. 000000
B) 10 000000 0. 000000
7) 25 000000 0. 000000

HO. ITERATIONS= 4

RANGES IN WHICH THE BaSIS IS UNCHANGED
OBJ COEFFICIENT RAHGES
OTABL]

VARTABLE CURRENT ALLOVABLE ALLOWAELE
COEF INRCREASE DECREASE
Hi 1.000000 INFINITY 1.000000
I 0.000000 0.000000 0.000000
X2 0.000000 0.000000 0.000000
PL 0.000000 INFINITY 0.000000
H2 0.000000 INFINITY 0000000
P2 0.000000 0. 000000 0000000
Ha 0.000000 0. 000000 0000000
B3 0.000000 INFINITY 0000000
H4 0.000000 INFINITY 0000000
P4 0.000000 IRFINITY 0000000
RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWAELE ALLOWAELE v

725 dlleed s I NI A2 (2,0 Ald,ldly Z1 &8 ga Ao sld s Ol e aels b
Al 7380 0 50l (1) Bl S sl 5,k

o I 01 73530 wllly I gl o P2 Al Al Aol 5 ek

Min Z2 = P2(N3 + N4)

Subject to: b & =&

100X, + 150X, + N1 — P1 = 7000
4X, +3X, + N2 — P2 =120
X, + N3 —P3 =40
X, + N4 — P4 =40
2X, + 1X, = 50
X, +1X, <75
N1 =0 (g3lo)ad) d¥sd) Jo
(X1,X2,P1,N1,P2,N2,P3,N3,P4,N4) > 0
: o LINDO @\s} el |4
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B4 LINDO - [<untitled>] - [m} bd

81 File Edit Solve Reports Window Help _ax
] =3 = 1= By R ©e AR HES 2k
Min N3+H4 "

=t
100K1+150K24+H1-P1=72000
4X14+3H24N2-P2=120
H1+H3-P3=40
H2+H4-P4=40
2E1+1K23=50

K1+1K2¢=75

HiL=0

B3 LINDO - [Reports Window] - ] X
% File Edit Selve Reports Window Help & x
Dig(=E8 |EavRE=8] O Eam SE 2k

LP OPTIMOM FOUNWD AT STEP 5 2

OBJECTIVE FUNCTION WALUE

1) 5.000000
VARTABLE VALUE REDUCED COST
N3 5.000000 0.000000
H4 0.000000 0.000000
H1 35.000000 0.000000
H2 40000000 0.000000
H1 0.000000 0.000000
P1 2500.000000 0.000000
N2 0.000000 0.000000
P2 140.000000 0.000000
P3 0.000000 1.000000
P4 0.000000 1.000000
ROW SLACKE OR SURPLUS DUAL PRICES
2) 0.000000 0.000000
3) 0.000000 0.000000
4] 0.000000 -1.000000
5) 0.000000 -1.000000
3] €0.000000 0.000000
7) 0.000000 1.000000
8) 0.000000 0.000000

NO. ITERATIONS= S

RANGES IN WHICH THE BASIS IS UNCHANGED
0BJ COEFFICIENT RANGES

VARIABLE CURRENT ALLOVABLE ALLOVABLE
COEF INCREASE DECREASE

N3 1.000000 0.000000 1.000000
H4 1.000000 INFINITY 0.000000
Hl 0.000000 1.000000 0.000000
H2 0.000000 0.000000 1.000000
H1 0.000000 INFINITY INFINITY
Pl 0.000000 0.000000 0.020000
N2 0.000000 INFINITY 0.000000
B2 0.000000 0.250000 0.000000
B3 0.000000 INFINITY 1.000000
P4 0.000000 INFINITY 1.000000

RIGHTHAND SIDE RANGES v

Al s JINA o N3 A2 (255 J) dludly 22 48 50 &3l s5lad) 350 Dl 2 e a2 L
C ¥ agal) ol 26l) po Gyl syl J) (3l S R 5l 308
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98 I gkl 73581y ) gl s P3 el &y ¥ 2 1 5gkas
Min Z = P3(P2)
Subject to: b & =&

100X; + 150X, + N1 — P1 = 7000
4X; +3X, + N2 — P2 =120
X, +N3—-P3=40
X, + N4 — P4 = 40
2X; +1X, = 50
X, +1X, <75
N1 = 0( 3lo) 43) J5¥ s5kd1 L
N3 + N4 = 0 ( slol 18) it sl |
(X1,X2,P1,N1,P2,N2,P3,N3,P4,N4) > 0
S8 58 LINDO el Jlasl sl 735801 Jo

2 LINDO - [EALINDOS Nlindo 22]
54 File Edit Solve Reports Window Help

Dle(=EE e vRe =g Bl B 2hel
Hin P2

st

100X1+150X2+H1-P1=7000
4H14+3H24N2-P2=120
H14N3-P3=40
H24+N4-FP4=40
2X141¥2»=50
H141K2¢=75

H1=0
H3+H4=5
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B3 UNDO - [Reports Window] - O X

% File Edit Solve Reportc Window Help _ax
ollzlElal lxle(vEe=n 2o Ean sER 2l
LF OPTIHUM FOUND AT STEF 0 =

OBJECTIVE FUNCTION WALUE

1) 140.0000

VARIABLE VALUE REDUCED COST
P2 140.000000 0.000000
£l 35.000000 0.000000
2 40.000000 0.000000
H1 0.000000 0.000000
P1 2500.000000 0.000000
N2 0.000000 1.000000
H3 5.000000 0.000000
P3 0.000000 4.000000
H4 0.000000 1.000000
P4 0.000000 3.000000

ROW  SLACK OR SURPLUS DUAL FRICES

2) 0.000000 0.000000
3) 0.000000 1.000000
4) 0.000000 -4.000000
5) 0.000000 -3.000000
&) 60.000000 0.000000
7} 0.000000 0.000000
a) 0.000000 0.000000
9) 0.000000 4.000000
HO. ITERATIONS= 0

RANGES IN WHICH THE BASIS IS UNCHANGED
0BJ COEFFICIENT RANGES

VARIABLE CURRERT ALLOVABLE ALLOVABLE
COEF INCREASE DECREASE

P2 1.000000 INFINITY 1.000000
£l 0.000000 INFINITY 1.000000
2 0.000000 1.000000 3.000000
H1 0.000000 INFINITY 0.000000
P1 0.000000 0.020000 0.000000
N2 0.000000 INFINITY 1.000000
H3 0.000000 1.000000 INFINITY
P3 0.000000 INFINITY 4.000000
H4 0.000000 INFINITY 1.000000
P4 0.000000 INFINITY 3.000000

Sl e Nl 2l 5 ol ddav) SGa 1 s Vg 73,80 Ll A1 ) e 81 3 s 1S,
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0 P3
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N1 P2 N3 N4

Mnz =550t 120 20 T 20

Subject to: b o o

100X, + 150X, + N1 — P1 = 7000
4X, + 3X, + N2 — P2 = 120
Xi+N3—-P3=40
X, + N4 — P4 = 40
2X; + 1X, = 50
X, +1X, < 75
(X1,X2,P1,N1,P2,N2,P3,N3,P4,N4) = 0
:s» LINDO @\SJ el Csjé\ Jo

B8] LINDO - [<untitled>]
% File Edit Solve Reports Window Help -8 x

D% H|S By He xR ®Be KBAD B 7k

Min N1/7000+P2-1204H3-404H 440
t

a X

B
100K1+150K24N1-FP1=7000
4X1+3H24N2-P2=120
H1+H3-P3=40
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5 unpbo - [m} bd
File Edit Solve Reports Window Help
= T A S SR = 2w 2lE 2
55 Reports Window E=NEen ===
5
LP OPTIMOM FOUND AT STEFP 1
OBJECTIVE FUNCTION VALUE
1) 0.0000000E+00
VARIAELE VALUE REDUCED COST
Hi-7000 0.000000 1.000000
P2-120 0.000000 1.000000
H3-40 0.000000 1.000000
H4-40 0.000000 1.000000
X1 25. 000000 0.000000
K2 0.000000 0000000
H1 4500. 000000 0.000000
P1 0.000000 0.000000
Hz 20.000000 0.000000
P2 0.000000 0.000000
N3 15. 000000 0.000000
P3 0.000000 0.000000
H4 40 000000 0.000000
P4 0.000000 0. 000000
ROU SLACE OR SURPLUS DUAL PRICES
2) 0.000000 0.000000
3) 0.000000 0.000000
4) 0.000000 0.000000
5) 0.000000 0.000000
B) 0.000000 0.000000
7 50.000000 0. 000000
HO. ITERATIONS= 1

RANGES IN WHICH THE BASIS

VARTABLE CURRENT
COEF

N1is7000 1.000000

P2s120 1.000000

Ha-40 1.000000

H4rdn 1.000000

I 0.000000

X2 0.000000

IS UNCHANGED
OBJ COEFFICIENT RAHGES
O ABLI

ALLL ALLOWAELE
INCREASE DECREASE
INFINITY 1.000000
INRFINITY 1.000000
INFINITY 1.000000
INFINITY 1.000000
0.000000 0.000000
INFINITY 0.000000
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S e L)
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Y 2iEYl %116,66 Jaal) 1 GBI gl 40 X,
7Y Al 2 dH gl
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0 N1

140 P2
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0 P3

5 N3

0 P4
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B M Y2 Ya
A
X3 an ap a,
Xa ay; ay a2n
Xm am1 Am2 a,

ManO :X1+X2+‘“+Xm
a11X1 + a21X2 + + alem 2 1

a12X1 + a22X2 + -+ aszm >1

QX1+ Xy + o+ apX;m =1
X, X5 0 X, 20

V'=2 — ke

=
13 Jee 6 S0 LG 7358 Uz st ¢
Maxy, =Y, +Y, +--+Y,
a1 X1 tapX, + - t+apX, <1

a21X1 + a22X2 + -+ aZan <1

53



an1X1 + an2X2 + + aman S 1

yllyZ' ---:yn = 0

V ==kl

Aagino 5l dse P65 < 058 G il ruj‘ Sy Al 3 Bgradl iz b g ik
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A ol B gimn 5l L1 3T VX Sl o 08 0y Ldlell B )01 3 0,8

Y il
X Al Vi Y2
X; -2 5
X, 2 -3
: o gllal)
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