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N

Fil&f’d  Z  =  c (cjxj+  kjyj)
j=l

(3.2)

OR 233144



x,  < MY; j=1,2  N,...,

Y, 4 1

xj = 0,1,2,...,  y, = 0, I ymii  j

OR 233 145



Yl. $1

Y2 < 1

Y3  c 1

x j  =  0,1,2,...;yj  = 0, 1 ~Tldl  j

[bA%n%ln  M(2600)  > zsoo]

filpp  z = f cjxi (3.3)
j=I
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al& (¶Jl?l) 21 42 16 32 64

&Tn (iihana”ol) 7 14 4 8 16

o’iwadol 4 8 6 I2 24

147



Fhh~@l  Z = 12x, +42x, + 16x, +32x,+64x,

b@LIi-&h%  7x, + 14x,  +4x, + 8x, + 16x, 2 21 .

4x, +8x, +6x, + 12x, +24x5  > 30

xj = 0, 1 Emil  j

OR 233148



10 2 16

8 14 20

6 18 4

14 8 2

16 12 20

~3~~,a,,g,nl,,,ni~~~~~~~~~~~

s4 D
ami iiTnM@l X) = 1 61”7E15GlrBonbn7~nl3 j

xj = 0 ihb.h8~nhsni-2  j
j = 1,2,3,4,5

aiuec~a~aaaPru’b&k~

il$j%-j” Z = 60x,+120x,+60x,+45x,+90x,

hJ%klhn’m 10x,+ 8x,+ 6x,+14x,+16x, < 50

2x,+14x,+18x,+  8x,+12x, < 50

16x,+20x,+ 4x,+ 2x,+20x,  < 50

x,(j = 1,2,3,4,5) = 0, 1

OR 233 149



c;1$i1q@lz  = my cijxij (3.8)
i,j

,

f ai = i bj
i= I j=l

u’o4+~  (3.9) tm: (3.10) ?zxLl~“uLsu

(3.11)

i xij  = ai, i = 1,2 ,..., m
j = I

f Xij = bj,  j = 1,2.:..,n
i  = I

(3.12)

(3.13)

OR 233150



A 25 30 22 27

B 28 24 26 32

C 31 23 29 25

OR 233
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xl3+x23+x33 = 140

x14 +x24 + x34 = 140

xij(i  =  1,2,3,  j  =  1,2,3,4)  =  0,1,2  ,...

d7hpl z = mf ci,xij
i. j

(3.14)

OR 233



3.2 %fW Cutting Plane

OR 233 153



9P D

3691-I

XI

(x,7  x*) (0,  0) (0,  1)  (0,  2) (0,  3) (0,  4) (1,O)  (1,  1)  (1,  2) (1,  3)

Z 1 0 10 20 30 40 7 17 27 37

(x,,  x2) (2, 0) (2, 1) (2, 2) (3, 0) (3, 1) (3, 2) (4, 0) (4, 1) (5, 0)

Z 14 24 34 21 31 41 28 38 35
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X2 10 I 1 I 0 1 2 1
T 3

010 1 0 1 2 1X2 T
3

0

77 99 11 00 11 11XIXI
zz 22

zz 00
//

x5x5 00 55 00
22

00 55 11
66

11
66
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X2 10

XI 7

x5 0

x-i -- M

I

9
z

5
z

I

G-

z = CM
3

2 2

-L
5  - 3

7 10 0 0 0 0 -M

0 1 2 13
3

0 0 0

1
O

: .I 0
2

0 0

0 O-5 i 1 0 0

0 0 ’z ; 0-I 1

7 lo-!!+!! -&!+LO  M -M
2 6 2 6

0 OM-!?!-l
2 62 6

0 PM 0

9

15

1

OR 233 157



X2 10

Xl 7

X5 0

X4 0

7 IO 0 0 0 0 - M

al a2 a3 a4 a5 a6 a7

0 1 1 0 0 2 2- -
3 5

1 0 - 1 0 0 1 - 1

0 0 - 1 0 1 1 1
5

- -
3

0 0 1 1 0 - 2 2

7 10 3 b 0 1’ 1
5 -3

0 0 - 3 0 0 -- 1
3

-M+f

x2 10

XI 7

x5 0

X4 0

X9 - M

m’61-a~ 5

7 10 0 0 0 0 - M 0 - M

0 1 ! 0 0 -5 2
3

0 0

1 o - 1 0 0 1 - 1 0 0

0 o - 1 0 1 1
3

- -  1
3

0 0

0 0 1 ’ 0 - 2 2 0 0

0 0 0 0 0 r 2
3 3

- 1 1

7 10 3 0 0 --!-kc -- 2M-1
3 3

M -Iv

0 0 -3 0 0 M+1 - -  M + l
3 3

- M 0

-

4

7

-

1
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X4 0 3

X6 0 1

z=41 1 cj:s,

7 10 0 0 0 0 - M 0 -M

0 I# 1 0 0 0 2 - 2 2

I 0 - 1 0 0 0 - 3 3 - 3

0 0 - 1 0 1 0 -I 1 - 1

0 0 1 1 0 0 6 - 6 6

0 0 0 0 0 1 2 - 3 3

7 10 3 0 0 0 - 1 1 -I

0 0 - 3 0 0 0 I - M -1 1-Y

OR 233 159
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z __ 2472 :

x3 25 I 25
3 3 3

5 n

Xl E 8 8
3 5 3

-4

x2 40 10 20
T -3 5

0

x7 I 2 2- -
3 3

0
3

0

xoif-x Q 33 3
4 4

OR 233 161



2

X3

mm& 5 (2 cuts)

X5 x7 x,

493 5 3 1
4 4 z

25z 10 -y 5

Y 0 4 -4

10 - 10 10 0

1 3z 1 - - 0
2

1 0 12 0
2

0

3
XOjfj/-X  .I

51 7  -

5 3 1
2 5

10 -25 5

0 8 -4

- 10 20 0

1 -3 0

0 -2 0
I
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Z I 0 - 8 0

280 4 28 8

5 2 1 I-x2
z 4 4 z

1 3

0

I I

X5
2 4 4 2

xoj/-x 16
21 3

112 16

OR 233 163



X5 x, x3

Z 832 L6 80 16
3 3 5 5

X2 2 1 0 0

XI 2 4 1
5

2
3 ? 3

X6 2 2 1 2- - - - - -
3 3 3 3

Z 272 0 24 8

X2

XI

X3

Z 272

1 0 0

-2 0 1

1 1
z

-3
2

"lnai  5

X6 x4 x3

8 24 0
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Z 115 19 IO
3 T 3

1 4 1
X2 ? 3 ?

X3 1 -2 - 1

X5 IO 5 2
5 3 3

OR 233 167



ell%ld 4

Xi x,

z - 115 19 10
3 5 3

Xi 2 4 1
3 3 7

X3 1 - 2 - 1

10 5 2X5

1
- - - -

3 3
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X3 X4

Z
I

83
?

19
6

1
6

I I1 2 I
J 3

X3 XI

2 124 10
3 T

I
3

X2 4
3

r 2
3 3

X4 I - 1 - 2

7
XC

2 1
5 3 J

OR 233 169
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nmi 7

x3 %

Z 1 2 4 10 1
3 7 J

Xi 2 I
3 ?

x, 1 - 1 - 2

I
X5

2 1
3 3 J

7

6

5

4

3

2

1

1

X2

\

.

\
\

mmi  8

x3 X2

Z 4 1
I I
2 5

Xl I 1 3
2 2

X4 3 - 2 - 3

X5 2 I 1
2 z

OR 233 1 7 1



Z 124
3

1- -
3
I

7
3

Iqx,,<ol I

x3 Xl

T
1
7

g-1 2
3 ?

- 1 - 2

2 1--
3 J

10 -

Z 1 38
-

I 1IO

X3 1 - 3 - 2

x, 2 - 3 - 4

X5 3 - 2 - 1

XI
1 2 3 4 5 6 I 8 9

172 OR 233



z = 8_3
2

3

9x,  = -,x2  = 1
2

I
XI 2 5 x, < 4

1)  z = y I I )  z  =  ++

x,  = 5,x,  = + x,  = 4, XL  = $

I I

x2  2 1 x2 < 0 x2 2 1 x2  < 1

I(1)

El

I(2) z = 35 II(l) z *  =  4 1 11(2)  z = 38

IGJdl~OPI x, = 5, x2 = 0 x, = 3, x* = 2

-

I x,  = 4, Xl = 1

OR 233 173
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- P
I-

-

I
e

lw I
P

I
-

I
w

-

x -
I

W
I

-

- 0 e W
I-

W
lh

)

,x1 I
M
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0P
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I
t
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fitpi  II (x:  = I -x2 = x2 - 1)

z __  828 4 28 8
3

x: -3 0  3 --  I - -  I
4 4 4 2

XOj/ - xrj 16
-7

112 16

OR 233 1 7 5



Z

x,

X.5

x 3

35 9 - 1 -3

16 3 2 - 1

XI x2 x,

Z 1 1
i

-1 -; -;

X4 35 9 -I -3

XS 16 3 2 - 1

Xi
I I

- - 1 L 0- -
2 2 2

Ixoi/xsj~ol - - I

XI x 2 Xi

Z 6 -2 - 1 -I

x, 38 3 -4 - 6'

x 5 17 I I -2

x, I 12 -1 -2

176 OR 233

16fi1aolJdC(qniio  x,  = x2 = 0, x3 = 6, Z = 6



XI x2 x6

Z 11
z

X4  35 9 - 1 -3

X5 16 3 2 -1

z3 I 1
2 z

lxoi/x3,~ol I 1 -

XI x3 X6
Z 6 0 - 1 -I

x4 36 1 1 -2 -4

X5 14 -1 4 I

x2 I 2 -2 -I

OR 233 177





94 026Wl %I&LL~~P~G~~U (3.12) P-1;

dlil~@l  Z = 21x,+42x,+16x,+32x,+64x,

hJi%6lib 7x,+ 14x,+4x,+ 8x,+  16x,-21  2 0

4x, + 8x, +6x, + 12x, +24x, - 30 > 0

X, = 0, 1 vn j = 1,2,3,4,5

&mou%un7m7i%mu  %sio~nJ<

0) @ F = [LWV)

Q; = -21 Q; = -21+7+14+4+8+16 = 28

Q; = -30 =) Q; = -30+4+8+6+12+24 = 24

Hldl  Q;(P)  In'

PI1 2 3 4 5

Q;++  7-21 14-21 4-21 8-21 16-21

Q; + azr  4-30 8-30 6-30 12-30 24-30

xQi(O  40 29 41 31 11

I

&mK~iau~s  ~3huix5 Gon =x5 1 Idi 1

%vmwiiuauanuos  I.&T.  ~~osK~iaudrEa~:~ae~a

7+14+4+8  = 33 > -Q;

4+8+6+12 = 30 = -Qi

OR 233 1 7 9



Lw+l9~1  x,  = x2 = x3 = x, = 1 i&-i1 2 = 21+42+16+32 = 111

1) 5+ F  =  [1,2,3,4] /.

Q; = -21+16  = -5 Q;  =  -5+7+14+4+8  =  2 8

Q; = -30+24  = -6 a Q;  = -6+4+8+6+12  =  2 4

7+14+4  =  2 5  > -Q;

4+8+6  = 18>  -Qi

Gonq = oblFi3

2) 5+,4+  F = (1,2,3j
\

Q; =  -21+16+8  =  3

x4 = X5  =  1 Uifl~UlilUO~~6lZ  =  52+64  =  9 6

3) 5+,4- F = (1;2,3)

Q; = -21+16  = -5 Q;  =  -5+7+14+4  =  2 0
=a

180 OR 233



F=(

h%hE~lJi%ifilZ  > 96
+

F = (1,3]

b Z = 96,x, = x2 = x, = 0,
2

x4 = x5 = 1
F = [1,2,3]

OR 233 181



3 .  tiltdhl  xk =  0  th.J1hh010¶J~11.S$apI  FilTIO9  Qi’  Ltat ZQi(p)  910-d

e.4 0

ami r;a~~~t5lt~~~~~att~~~~~~~~l~  i(3.4)  %JlL%-4&tLE1EI  @llU~dblWJ(3.12)

m-whg.qa  2 d&wdu  fiih-p c-z)

-z = -60x,-120x,-60x,-45x,-90x,  bbilfh Z,

rr&ilun;r  cj  whwinn~i  0 vn  j &stu  ~.alfhPserm

YJ = 1 -xj, j  =  1,2,3,4,5

@hJ¶JwJ&lutilPr

Fililyl  2, = 6oy,+  120y*+6Oy,+45y,+9Oy,-375

bWik~ili%I lOy,+ By,+  6yx+14y.,+16y,- 4 b 0

2y,+ 14y,+18y,+  8y.,+12ys-  4 ) 0

16y,+20yz+  4yj+  2y.,+20ys-12  b 0

yj(j =  1,2,3,4,5)  =  0 ,  I

d@.Gu rnb

Q;  = -4, Qi  = -4, Q; =  - 1 2

Q;  = 50, Qz” = 50, Q; =  5 0

E Qi(t’,l  = 2.0,8,10,0 GIlU~l&J  I’ = 1,2,3,4,5 tdiWlt%Jllfil cl = 120 6
i

c5  = 9o’n’h~&km  y5

1 )  5+ Q/>  0  Yj?l  i  ilt%khl0lJ&l  y, =  yz =  y,

Z, = 9 0 - 3 7 5 = - 2 8 5

2)5- Q;>Oqnit%Iny,  = Old3

3)5-,2- Q:‘>  oy1?li&ny, = 1 Id4

1 8 2

zz y4 = 0, ys = 1 Mil

OR 233



OR 233 183



._iziII.-L!-d--

s
5

-
-

-

e
fi

.9x

f .c,

iI 
i

I1 .

?
-
i

3
,i

3
:c

L
i

-

-.-: 
:

.-.

-

a-
--

-

9”

-

d

N

-

.-.

-



O K 2 3 3 185



LwlLO 5 7 6 8 4

Lmlf 9 6 3 1 0 7

Lwl4 12 10 8 6 1 1

. IV4 7 5 6 2 9



n1fl1  x,,

I.

2.

dldlq@(4oo,3oo)  = 300

OR 233 187



600

600

300 400 400 500

460 400 500
200

200

600

200 400 500

188

586 300

600

1 .

2 .

1 .

2 .

filhy  (100,400) = 100

&&.4  x ,2  = loo

iwna 1 oon +mx.4%Ghlu

no~u6  2 Lpi1  i%J 300

1 . e;lhyl(2OO,  400) = 200

mp9&4  x*3  = 200

2 . imana  2 oon h.b-dGunsl%pb

n&J6  3 ?tbYil?-h 200

OR 233



OR 233 189



400

5 0 0

3 0 0 400 400 400 Be
100

190

1 . n’l@ilq”  (5,7,6,8,4) = 4

2 . fililq~ (400,500) = 400

3 . <JifU  = 400xIJ

fmroai  1 eon iiuau%Ai2u

fl&aJii  5 0mi1~u 100

timnan 2 eiobl

OR 233



300 400 400 400 loo

5ee  100

500

600

1 .

2.

3.

I. ?-il+l (9,6,10,7)  = 6

100 2. fiwhqm (loo, 400)  = 100
,L

500 3. Glsu'u  XI2 = 100

600 imana 2 eon ~iuaG~~~lw&G

2 Ww'lh  300
300 486 400 loo

300 kuna~ 3 dold

I . +ildlq@  (12, 10, 6, II) =  6

300 300 400 1 0 0

bbna  3 wtiifh 100  Giarna 3 do

1 . hh=p (12, 10, 11) = IO

I”1T

300 388 100
200

2. d161qn (100, 300) = 100

3. &&i XJ2 = 100

Ghanad 3 eon huau%Gile

no&Jii 2 o:aYi1fh 200

300 200 100 xq = 100

OR 233 1 9 1
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I
3

_I
I

c
D

0
I. c4.$ = c,, = 2cl

1
‘4 400 Fi1h=p

2. Fhdl~@ (600, 400) = 4009 6 3 1 0 7
500

3.
6

9"%?hX,, = 400
12 1 0 8 11 500

&wm&~~ 4 eon huaGh%i

7 5 6 2@ 9
&x3 200

a?&%%wla4  aYi1r-h  200

300 400 400 400 500
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1.

loo 2.

3.

cz3  = Fiwhqn c,, = 3

dlilfp (500,400) = 400

Tl~l?l+l  x23 = 400

imflodj,d  3 eon hm4~u~l~LM~o

b.&Latla 2 btilih 100

300 400 400 500

400 1. c = = 4,5 Filvhq@  cij

100 2. dl!ilqd  (400, 500) = 400

500 3. 9tw1 = 400XI5

200
Qnuna 1 oon hmGh%iLMta

300 400 see luwl&ci 5 LYill%J  100

100

1 . c.Q cij= Fililqvl  = 5

2. dlili=p  (200, 400) = 200

3. P~wh Xd2 = 200

iwna 4 oan tmm&.Gh~u~otPi

300 4ee 1 0 0 2 200xl,-Lv&xYil?%J
200

1. c = fililqm  cij = 622

100 2. hhqw (100, 200) 100=

500 3. BLwh xz2 100=

300 288 1 0 0 %wn 2 eon %wdu~u~~i7%unoa'816

100 2 100P~LMi%Jwi1ikJ

194 OR 233



OR 233 1 9 5



196 OR 233


