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(Linear Programming)
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Maximize 4 = cq x1 + c2 x2 f . ...* + CnXn

nwlKdv%

Subject to
al IX1 + a12X2 + . . . . . + alnxn < b,

a21X1 + "22x2 ' b+ . . . . . + a2nxn  + 2
.

: ...
a'mIXI + an12x2 + . . . . + a mnXn

and x1' x2
, . . . . . ) xn"

xj  2 0 ; (j = 1, 2,..... n 1

Ninimize c =

nwlkdv%

Cl x7 + c2 x2 + . . . . . + cn xn

Subject to all x1 + a12 x2
+.....  + aln xn > bl

"21 x1 + a22 x2 + . . ..- + a2n xn >/ b2

: :
. .
. .

aml x1 + am2  x2 + . . . . . + smn  Xn > bm

and
xj  > O ; (j = 1, 2, . . . . . n)



1 9 7

elun7fGwam  : Maximize Q = 5 C.X.
j=l J J

~?J~&.I@I~~I  : Subject To 5 a.. xj .g bi(i  = 1, 2,..,.m)
j=l lJ

and xj > 0 ; (j = 1, 2, . ..a. n>

lutoiuw rhdiii

fiamt  ohm : Minimize c = $5 cj xj
j=l

nqul&"$$~ : Subject to E aij
j=l

xj x, bi (i = 1, 2,...  m)

and xj ) 0 ; (j = 1, 2,.....  n)
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3. n~~c[5Ilf&I~~u~?u Matrix

Notation

C = I
cl

c2
.
.
.
C

n

I

bl

b = b2
.
.

bm

; x =
.

x1

q2

4

i A=

ti
n

all a,2 . ...* a,n

a21
a22  . . . . . a2n

.
:

a
Ill1

a a
m2 l **em mn

Maximize q E c'x

SIW~k3??i  : Subject to Ax 4 b

and x> 0



.
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alm7t  llLW?U : Minimize C = clx

: Subject to Ax > b

and x)0



Max q = 2x,, + 1x2 lml

I .  ni5mrw%  : bRAdn*d I 49+ 2x2 & 480 u4

+ 3x2 < 48~ InI

lla:x,tx, > 0 Non-negative condition



2 0 1

(non-negatively restrictions >
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Min C = 1oq, + 2oq2 u-m
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auuiil;:  q = viU3ULhi-lrt

2. vIamn701 5X 1 + 6x2 & 600 mmkil

3. hhmuiiS x1 + 2x2 Q 160 urm&iJ



2 0 5

L?a?:M~R;:oJ~nruollRr~R~~jl~~Un7to”an  X,Y

A B C

‘d.ll.  Iullau
I 1

3l.U.  /uWl 5.U./uU?U

0 . 0 2 0 . 1 0 0 . 0 6

0 . 0 3 0 . 0 8 0 . 0 6



U'L?:  B

'AC =
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h!iil  x =
'AB + 'AC + 'AC'

‘/ = ‘AB  + ‘,,C  + ‘AC’

-4nmmfmoan  i

' = 'AB + 'AC + 'AC'

' = 'AB + 'AC + 'AC'

'AC

'AB yAC YAC'

Gfl5u~ 'AB 'AC 'AC, 'AB YAC x*cc
I I L

STl?~ivU?Um~UL3U 30 30 30 2 8 2 8 2'8

Y
4

.02(200)  .02(200)  .02(200)  .~3(2oo).03(200).03(200)

nuvp~nr:uw~w~am 1 4 4 4 6 6 6

=I
,l(200)  .06(250) .06(300)  .08(2oo)  .06(250)  .06(300)

fumymrchv 2 20 1 5 18 16 15 1 8

nilr 6 1 1 8 6 7 4

M a x .  g = 6xAB  + llXAC +  8~~0,  +  6YAB  +  7y~O  + 4y~Onu’u



2 0 8



rlivufilHy
‘YA =

‘YB =

XPC =

‘ZA =

‘ZB =

xzc =



2 1 0

xYA + XZA = 800

XYB + XZB = 200

xYc + xzc = 600



i = 1, 2; j = a, b

I

Min. x0 = 10xla  + 7xlb  + 14xza  + 5xzb

snrrn,*~~i?lm4lall~7UiTOEn,

7. 6hmvt.h - 41ml*4~7u~  1 Xla
+ Xlb ( .soo

- mGiTwlii  2  X2a +  x2b < 1 2 0 0 nda~/rh

2 . fmukm7rZhR;

nmluilo  ; A Xla + X2a = 1500 nk/ I&u

nmfwYumni~u~iaGiia:  B
Xlb + X2b = 800

Ll'BZ  x.
13

> 0, i = 1, 2; j = a, b
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pll  -

P12 4

1;:



2 1 5

Z = 4A,,  + ?A2 + 30P1, + 25~,, + 35P,, + 2oP22

hid t : A, > 1,500,000

*I Q 3,oootooo

allal 2 *2 > 1,500,000

A2 4 3,000,000
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&lfk4andl  :
pll+ p12*  P21+  p22

d a.000

aulki 1 :
p11 \< 3,000

PI2 < 5,000

al&~  2 :
p21 ( 2,@30

p22 < 6,000

G-Ii4 7 : pll+  p12 > 3,500

P11+ p12 < 7,500
&lRv7#l  2: p21+ P22 >/ 3,500

p21+  p22 < 7,500

I Wlii A,,  A2, p1l* PI29 p21' p22 >O





GRP = 50x1  + 40x2 + 20X3  + 60x1  + 70x2  + 50x3

45,800x,  + 104,200x2 + 23,000x3 < 2,000*000

2 . siu3uR~~aailn,rPjrlS~?M7Q~MtjiPI;LII=Onun?r

104,200x2 + 23,000x
3

< 1,200,000

4 . GRP

llngriio : 50x1  + 40x2  + 20x3 > 7,400

$fWG~4h q Ill  : 60x,  + 70x2  + 5cJac3 > 1,800
hii X1’  5’ x3 z O
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region)





2% I



2 2 2

(1) x 10

(2) x .7

(3) - (4)

70x
1
+56x =

7
840

64x2 = 360

(I)

(2)

(3)

(4)

10x1 z 120 - 45

qr = 6x, + 9x2

= 6~15)  + y(w
-T -3

= 959

x2 = 4 ttaznilt = 4



2 2 3

pm (xl* X2)  41 = 6x,  + 9x2

A (12,  0) 9 P 6(12)  + 9(O)  = 72

B (7$.!$ qr = 64) +  9(5&  93 l

C (0, 10) B = 6(o)  + 9(10) = 90

0 (0, 0) 41 = 6(o) + 9(O) = 0
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gnuon  (x,,  x2) Z = 4x,  + 3x,

A (0, 7 . 5 ) 2 = 4(o) + 3(7.5)  = 22,5

B (5, 5) 2 = 4(5)  + 3(5) = 35+

c ( 6 . 7 5 ,  I.512  =  4(6.75)  +  3(1.5)  =  3 1 . 5

D (0, 6) 2 = 4(O) + 3(6)  = 18
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MinC = m, + =I2

92

, knifh~~~L& (9S, + 692) > 18)

C

> 8)



pm h1. q2) c = 104,  + 2042

A (0,  3) C = lo(O)  + 20(3)  = 60

B ( 1 . 2 ,  1.2) c = lo(1.2)  + zo(1.2)  = 36

C (2.4, 0.4) c = lo(2.4) +  2ot0.4) =  32+

D (4, 0) C = lO(4)  + 20(o)  = 40

I

l

l * 3nu:m I:
9::  ~ifhi  ~muti~n fhui;r~  q, = 2.4 94,  .

Q2 = 0.4 1” UI mquni  en = 32  VIM

Min Z = x, + 3x2



x1  + 3x2  =  6

-+ 5

+3x2 =6



229

pml (x,, x2) 2s x, + 3x2

A (1.5,  3) z= 1.5 + J(3) = 10.5

B (2, 2) zn 2 + 3(2) a u*



Al 8x1 + 3x2 + 5x 3 > 20 . . . . . . . . . . . ...(2)



+S

-s + A

+A

s = Slack variable

A = Artificial variable

2111n75.Lj7Mu7up;U~u~i~~n

nia  c = 1.5x,  + 2.0x2 + 1.2x 3

alin?ru*~8dtln?f~~~i~~anu~~oz,

350x,  + 250x2 + 200x3 < 300

250x,  + 300x, + 150x3 > 200

100x,  + 150x, + 75x3 > 100

75X, + 125x2 + 150x3 2 100

x,+x2+x
3 = 1

x1*x2sx3 > O



Hax qr= 6x, + 9x2



2 3 3



2 3 4
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(Entering Variaille)

(Departing Variable) pivot  element



2 3 6

B x1 x2 “1 s2 b
--.-_ -__- -  ._-.___-._.--

row l(I) 0

i7
7 12IH 72 ‘42 Q 120

-72
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row O(II)=row(O)I 1 912 0 90
+Yrow(l)II

2

- -------.-_ - -

%lllifJU row 2 (I) 1Mytitlu row 2 (II)vi~lkG!  b*&dnvMi

8 l~~iilu  o t%tu  u? 8 x row 1 (11) &uirhmwm row 2 (1) P%YWIQ

s1 S2
b

row 2 (I) 0 1 120

a 0 a0
1'2

1 40

?nf?J 11
--

row 0

row 1

row 2

Baais



2 3 8
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Z - 200x, - 60x2 - 80x3 + 08, + OB 2 + ols3 + 06 4 t o

8X , + 2x2 f 3x3 + 8 1 = 160

4x 1 + 3x2 + '2 = 100

2x1 + lx3 +
'3

= a0
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Pivot  COllm~
4

c?iUll,d,a;u~~vlU  4

4W-w-N  1 Baais  z X3 31 =2 S3 S,, b:Constant  test red.+

row 0 2 1 -200  -60 -80 o o 0 0 0
Pivot

row 1 r-li 0,(9--z  3 1 0 0 0 150

l-0" 2 92 0 4 3 0 0 10 0 100 $!L 25

l-0" 3 s3 0 2 010 010 a 0 8OP 40
7

row 4 84 0 u 0 0 10 0 0 1 20

- rr%ulrd~?"lll +Pivot element

Pivot celun8 ,R,ullrd,a=ol~llnui

2 x.

1 0

a 1

0 0

0 0

0 6

01 32 93 54

25 0 0 0

1
0 0 0

- 1 1 0  0
'2

.; 0 1 0

0 0 01

>:constaat

3750.

18.75

25

42.50

20

teat ratio+

qa.75  = 75
1/4 pivot
25 = 12.5'ror
r
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-ia-
III

I-0”  0

COY 1

l-0”  2

row 3

rou 4

0 0

1 0

0 1

0 0

0 0

5 s2 S3 =4 b
I

1

1

4

-
aai
I-

Z

Xl

X2

s3

x3
-

2
x1 x2 x

10 0 0

0 1 0  0

0 0 1 0

00 0 0

0 0  0 1

3 s1 s2 s3 S4

Y 5 0 25

If -; O -7;

- 1

-;

2 0 t

; 1 ;

0 0 0 1

:coai?.tant

3W5.

5.62.5

2.5

a.75

2 0

b:conatant

4125.

4.375

27.5

51.25

2 0

ss!
ii 20'


