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Z  =  (42+8)x,+(67+8)x,+(12+8)x3+100x,  IJIM
pl

~ierw~~sal~~~vos~~~l~~~~~  :

61fh~Gl  z  = 50x,  + 75x,  + 20X,  +  100X,

LG=%G1~a  100x,  + 100x,  + 100x3  + x‘j = 120

3x, + 4x*  + 4x3  ix, 3 4.5

50x,  + 20x,  + 5x3 > 30

50x,  + 20x2  + 5x3 f 60

XI.  x2,  x37  x, 3 0
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a,x, + a2x2  + a3x3 + a,x, > M

clxl+ c2x2 <N

Xl 2 1,

x2 2 t2

x3 20

x4 2 0
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-4x ,+x , = 48

\ - XI = 30

\
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aplxl  + apzx2  = b,

aqlxl  + aq2x2 = b,
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mi1qqm  z  =  i c j x j
j=l

n

hJ%k~‘bn’o  c aijxj < bi i  =  1,2,...,m
j=l

'b@er~~O~l~~  i aijxj + x,+~ = b, i = 1,2  ,...,  m
j=l

AX = B

auaao  C’  =
X’  =
B’  =
A =

=

cc,,  . . . . c,, 0 ,...  9)

(X,,...J”,  x,+,,....x,,,)

(h,,...,b,)

(ix,> a,,...,a,,  a,+  ,...  a,+,)

a,, a,,...a,,  1 O...O

?21  az2...a2,  ? t ,...?
j / ‘,,  / :r:  I

8 ‘\I
I I: :

\I i j :;
A,,  km2..imn  i, ti . ..‘iL

b4ibiun x “.,,  x,,~  ,...,  x,,, 'h6h@266dTiCl~6W  (slack variables) Hlflb5lfhMPIW

xj = 0 qfl 7 j = 1,2  ,...,  n L.W x,+~ > 0 qn 7 i = 1,2 ,...,  m FilllO x,+~, i = 1,2  ,..., m
as

(2.4)

(2.5)

(2.6)

(2.4)’

(2.5) ’

(2.6)’
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tYaiaaalla~lPd ci 12 8 0 0 d1~a~PalnllA

xi ci dlWlU al a2 a3 i-l4 4

X3  0 90 2 3 1 0 45

X4 0 50 2 1 0 1 25

3 0 0 0 0
2 = 0

cj - sj 12 8 0 0
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QYWl‘%glM cj 12 8 0 0 d,iaYPa%¶JSX

xi Cl i1nml r?l a2 a 3 34 Oi

X3  0 40 0 2 1 - 1 20

XI  12 25 1 1
z

0 1
5

50

% 12 6 0 6
z =  300

cj - s, 0 2 0 - 6
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$I"ad%p cj 12 8 0 0

Xi Ci A1VN.M a1 a2 a3 a4

x2 8 20 0 1 1 1
5 2

XI 12 15 1 0 1 3
4 4

z = 340
% 12 8 1 5

cj - sj 0 0 - 1 - 5
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vYadagit4 %

xi ci d1mmlg1Pa

X,+1X,+1 00 XI0XI0

x.+2X.+2 00 x20x20

x,+nlx,+nl bb TrioTllO

Cl c2  . . . C” 0 0 . . 0

ill -a2 . . . b a,+] an+2 . . . i!n+m

X11 x12 . . . Xl” 1 0 . . . 0

x21 x22 . . . X2n 0 1 . . . 0
. . . . . . . . .
. . . . . . . . .
. . . . .

XIII1 Xm2.  . .X,” b b ::: i

0 0 . . . 0 0 0 . . . 0

Cl c2 . . . C” 0 0 . . . 0
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x* Ck x.0

x,*m  0 &no

Cl CL Ck C” 0 0 . . 0
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&+I - M XI0

X,+2 - M x20

xn+m -M  imo

Cl c2 . Cll - M  - M . . . -M

-aI gz . . . a” _a”+1 _a,+2  ... _a,+,

XI1 x,* . . . Xl" 1 0 . . . 0

X21 x22 . X2” 0 1 . . . 0
.  . .  .
. . .

XIII1 x,2 %I” b b ::: ;

”

‘b’W~~@l’hT%~  c aijxj > bi i  =  1,2,...,m
j=l

u&x xj  2 0 j = 1,2,...,n
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Mldlh~~@l  2 = i CjXj

j=l

”

blfJi~a~l~@  c aijxj  -xnei = b,  i = 1,2,...,m
j=l



z = i cjxj

j=l
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12x,+5x, + x5 = 360

Xj(j = 1,2,3,4,5)  2  0
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3 Xl 240

X5 0

2 = 12.720

%

c j  - s j

cj
il9lQIl

36

8

84

%

C j  - S j

0 0

240 300 0 0 0

r?, a 2 a3 c a5

2 10 1 40 -lo 0

1 80 -f '
s

.o

0 0 z! 19
40 -lo

1

240 300 y 18 0

0 0 -- 392 -18 0
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40- $8) 1
- - ;p
2

I- $0) g-i)  o-;(f)  o-;(o)

&&  R3  = R2-  !?R33 3 22

160-19(8)
2

4-$!(l) 0 - T(O) -i-y<-;,  Q-y(+)  l-$?(O)

Mldl  Z Pin 300x2,+240x,,+Oxso  = 300(36)+240(8)+0(84)

n%  Z  =  Z,+(c,-s,)&  =  12000+90(i)

WlFh sj  Plfl  3OOx,j+24O~,j+OX,j  ‘9Z!6

300x,j  : 300(O) 300(l) 3oQ($)
300(-h) 300(O)

240xzj  : 240(l) 240(O) 240(- f ) 2 4 0 ( f ) 240(Q)

&&4 S) BmilnoEI
.

0+240+0 300+0+0 y-48+0 -30+48+0 o + o + o

Jir+xG&i~6au~an~,nd7  cj  9:a%-whvos  cj - sj

240-240 300-300 Q-2 O-18 o - o
2
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25
x, 2  &,+x2) l-4% - 3 x , + x ,  < 0

x2 2 -g-(x,  +x,)  M”aO x,-x2 c 0

x3 6  +j$x,+xJ I& x,-3x, < 0

Ri~kMimnias1iu  =  z

Z = 335(x, + x2) +285(x, + xq)  - 160(x,  + x3) - 205(x,  +x4)

= 175x,+ 130x2 + 125x, +80x, IJlYl

Y
tQuPr~attuuU%Ki

'ihflJ~@ Z = 175x, + 130x,  + 125x,+80x,

TmJdkh%l  x, +x3 < 40

x 2 + x‘j < 30

- 3 x , + x , GO

x1-x2 GO

xj -3x, < 0

= 40

= 30

= 0

= 0
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P=O

P=O

3 :o 0 0 0 ’ 0 0 0 0

C j - Sj 130 125 80 0 0 0 0 0

1 0 I 0 o-1 0

0 0 “-A,I. “ 0 0 0 0 1 3 0

0 ,,,cjy~“,O 0 0 0 0 1 0

2:  ‘.  ,

3 175 !&:* 0 0 0 0 0 17.5 6-i”.,r’“!;,‘?j
C j - S j 0 ,: 2. 125 80 0 0 0 -175 0

I ^ ; * , :/
10 0 0 ‘;;,E4 - 1 1 - 1 0 - 1 0

:.:;*  ’

30 0 1 *&;i; 1 0 1 0 0 0
. . 3;*:j

60 0 0 $,f;; 2 0 2 1 3 0

30 I 1 0 ‘?$  1 0 1 0 1 0
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X3 125

LP  =  9900

F--

%

c j  -  s j

cj

30

60

30

0

sj
cj - s,

25

50

25

3

Cj - Sj

175 130 :.a” 305 0 305 0 ” 175 0

0 0 125 - 225 0 -305 0 -175 0

175 130 125 80 0 0 0 0 0

0 lo.B3;o  10 0 0
‘.’

0 0 0 ,:;zj:: 0 2 1 3 0
,

1 0 0 ‘-I”: 0 I 0 1 0

0 0 1 ‘&, 0 0 0 0 1

175 130 125 175 12.

0 0 0 - 175 - 12

0 .o 0 1 L -+2 0 -; -$

0 1 0 0-i ; 0 1 1
T T

0 0 0 O - l 3 1 4 1

1 0 0 0-i $ 0 3
z

1
2

0 0 1 0 ;-; 0 -;

175 130 125 80 75 230 0 100 5C

0 0 0 0 - 7 5 -230 0 -100 -5C
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wlmn"  2 g = R:

R: zz R;-h2

R: = R;-(-3)G

R: = R; bw  R: = R;

Gll~lJd  3 R; = R;

R: = R:-R;

R: = R:-(-2)R;

R: =  %‘-(<-  1)R;  bla:  R;  =  R;

Fll5ld  4 R: = R:

R’: = R;-R’:

R:  = R:

R’: = R:  LLfC  R: = Rj

~I&I  5 R;  = R:/2

R;  = R;-R:

R:  = R:  - 2R:

@ zz  ,+R;

LbWt  R:  = R;-(-3)R;

1. Big-M Method

2. Two-Phase Method
9 4  0
XWl 1 . Big - M Method

L5fJudial.Lu~aJl~af7Pr lItPI

dlQil~@ Z = 108+12x, +24x*+Mx,iMx,

l~er;~a~l,s,  5x,+3x2-xj  +x5 = 2

4x,+x, +x, = 2

x1+ x2 +x, = 1

xj(j = 1,2,...,6)  2 0
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dlWlIl

: = 108+4M

1

2

2

2

3

Xi Ci

X5 M

X6 M

X4 0

3

5 - 3

XI 12

x6 M

X4 0

2M+24
5

12 24 0 0 M M

a1 a2 a3 a 4 a5 36

5 3 -I’ 0 1 0

4 1 0 0 0 I

1 1 0 I 0 0

9M 4M -M 0 M M

12-9M 24-4M M 0 0 0

1 3
s

- -  1
5

0 1
s

0

0 -- 7 4 -- 4
5. 5

0
5

1

0 2 1 I
T 5

1 0
5

. 1
z

3

‘j

+ 108 C) - sj

1 2  ___~3 6 - 7 M  4M-12  o 12S4M  M
5 5 5

o 7Mp12  12-4M  o __9M-I2  o
5 5 5

XI 12

X3 0

X4 0

z = 114

1 I 0 0 0 I
4 2

0 7 I 0 -1 5
4 4

0 3
4

0 I 0 I
4

3
c,  - sj

12 3 0 0 0 3

0 21 0 0 M M - 3
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Phase - 1

5 3 -l.‘o

0 0 0 1

2
5..,,

1
5

1
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3

Xi ci

XI 0

X3 0

X4 0

2, = 0
3

c j  - s,

0 0 0 0 0 0

0 0 0 0 1 1

ihJ3p cj 12 24 0 0

Xi ci ?hlOIl a, a2 a3 a4

X, 12
1
2

I
I
4

0 0

X3  0
1
2 0

I
4

I 0

x, 0
1

0
3

2 4
0 I

z = 114
% 12 3 0 0

c j - s, 0 21 0 0
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= 720

6x, +6x, +9x, -x5 + xx = 450

9x, + 6x2 +.3x, -x4 +x9 = 360

xj(j  = 1,2,...,9)  > 0

xi Ci

X7 1

XX 1

z, = 1530

x7 1

‘3 I

z, = 450

X3 0

XI 0

%

il9lOIl

720

450

360

3

Cj - Sj

240

210

40

SJ

c, - sj

90

30

30

0 0 0 0 0 0 1 1 1

12 3 9 ‘1 0 0, 1 0 0

6 6 9 O - l 0 0 l\O

9 6 3 0 O-l 0.0 1

27 15 21 -1 -1 -1 1 1 I

-27 -15 -21 1 1 1 0 0 0

0 -5 5 -1 0 4 1
3

0 2 7 o - 1 3 0 1-f

1 2 13 3 0 0-i 0 0 $

0 -3 12 -1 -1 2 1 1 -2

0 3 -12 1 1 -2 0 0 3

‘0 -3 0 -1 s 5 -_ 5 -- 6
7 7 7

1
7 7

0 2
7

1 0 -f 2
21

0 1 2
i 21

I 4
i

0 0 +u 1 I
-7

0 -- 1 1
21 ?

60

7s

40

48

30

120

105

315

-
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- 6 0 - 10 5

15- - 7. 2- -
2 6 6

1 1 2
9 -9

1 1~- I
2 6 6

ii 8,

126

-

270

- 35) =  - 6

f(-E) f(-;>  f

A-2)  = ;
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