
~Ik&-@lElU#iEl  iteration IWhJ 6li7L3lCi c,  - s, > 0 hH~¶JUlWil  j LLR’.

OR333 1 4 7
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= 7x, -I- 9x,  - Mx, - Mx,

-5x, + 8x,  + x. = 2000

2x, - 5x, =+ x4 1000

3x,  + 2x, -X5 +x, = 750

Xl - X6 + x*= 200

k&c x, tj  = 1 , 2 , . . . . 8) > 0

Phase I

m31Gl ihuJ~p CJ

Xi Ci BilWy3lU

X3 0 2000

X4 0 1000
1

X7 - 1 750

X8 - 1 200

X3 0 3m

X4 0 600
2

X? - 1 150

XI 0 200

0 0 0 0 0 0 -1 -1 cj7fQpb

aI a, a3 a, as  a, ae WI6 ei

-5 8 1 0 0 0 0 0 -

2 - 5 0 10 0 0 0 500

3 2 0 o-1 0 10 250

1 0 0 0 o-1 0 1200

- 4  - 2 0 0 1 1 -1 -1

4 2 0 0 -1 -1 0 0

0 8 1 0 o-5 0 5 -

o - 5 0 10 2 o-2 300

0 2 0 0 -1 3 1 -3 50

1 0 0 0 o-1 0 1 -

o - 2 0 0 1-3-1 3

0 2 0 o-1 3 0 -2

OR 333 1 4 9



Phase

Phase II

2

X3 0

X4 0

Xl 9

X1 7

CJ

ilWJE1~11

3250

500

SO

250

CJ - s/

7 9 0 0 0 0

al a2 a3 a, a5 as

0 345
1 0 -- 5 03

0 -y 0
1

2
5

0

0 2T
0

0
-- 1 13

1 23 0 0 -_ 1
3

0

I l4
5

0 0 -- 7
3 0

0 13 0 0 7
3 5 0

-

0 0 1 0 4 -17

0 0 0 1 -- 5 1 9
2 T

0 1 0 0 1 3-_
2 2

1 0 0 0 0 - 1

7 9 0 0 -- 9 13
2 -5

0 0 0 0 9 13
z -z

286.76

-

75

375

600

-

-

OR 3331 5 0



3

I

6 0 0

2415

0 0 1 1 7
i

0 1 - -
4

0 0 5 9
ii

1 0 - -
8

0 1 1
s

0 0 5- -
8

1 0 0 0 0 - 1

I 9 9
ii

0

0 0 -- 9 0 0 101-
8 8

OR 333
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= 11x, + 16x1

6x,+5x2 G 3 0 0

4x,  + 7x*  < 280

4x, + 2x*  2  160

X2!  2  50

XI 2  0

OR 333 1 5 3



I~eru~~~aEl~~l~~~l~~a~~~~l  x‘deh

wifi~gsiym 11

= II%,  +  16x,  - M x ,  - a&Lx,

ISlU%~~~l~@

6x, + 5.\,  + \; = 300

JY, + 7x2 + y4 c 280

4x, i 2x, - x5 + s, = 160

x. - 50X6  + xa=

x, (j = I, 2, . . . . 8) 3  0

o)lJl<6;ia~L¶J~yJlu  c , II 16 0 0 0 0 -M -M ‘F&/U

w”  x, c, ilo1OUjlU  a, a2  a3  a, a, a6  a, ilu adze 0,

x3 0 300 6 5 1 0 0 0 0 0 50

X4  0 280 4 7 0 1 0 0 0 0 70
1

X7  - M 160 4 2 0 G-l 0 IO 40

xs -M 50 0 I 0 0 o-1 0 I -

-GM-3M  0 0 M M -M -M

II+ 16+  0 0 -M -M M M

4 M  3 M

x1 0 60 0 2 1 0 ;  0  -5 0 30

X4  0 120 0 5 Oil I O-l 0 24
2

X1  11 40 ’1 0 0-i 0 ’ 0
I 4

80

X8  -M 50 0 1 0 o o-1 0 1 1 50

P=440-
11 II-2M
2O 0-y M ; -MI

c,  - s,
o 21+2M o 0 - II II-4M

2 4 -iv -0 4

1 5 4 OR 333



X3 0 1 2 0 0 1 -f ‘l O-A! 0
lo 10

xz 16 2 4 0 10 l l 03 s s o-f

XI !I 2 8 1 0 0-L-I  0 ’ 0
10 20 zsi

X8 - M 26 0 l0 0 -f  -; -1 1
5

II 16  0 M* M* Mm &f-M
T- 3 5

c, - sj 0 0 O-.++M - 4M

To

*fi1

LhJlCU

8 0

60

50

40

6x, + 5x2 = 3006x, + 5x2 = 300

4x,  + lx, = 2804x,  + lx, = 280

00
X,

4040 5050 7 07 0
X,

OR 333 1 5 5
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Cr = s: = x&c,  + . . . + xY,c,  + ..*  + XL&,

mnbaid

. . . . . . . . . . (4.3)

8, =,x+ = hvhqR  g , d>O
X1*

xfl’ = XN,~ LbWr  xp  = x: - $ .xf:,  i+k
Xlk

. . . . . . . . . . (4.4)
Xlk

XIN+l = rr!  bbg,xN,*  =x$ - g
X::

.xN,,  i#k ,.........  (5)

p+1 =0 (x‘y, . ., xyzl,  . . . . x",'.')

d&h

pN+l  = xpc, + . . . + XL% + . . . + x$x” . . . . . . . . . . (4.6)

SJN+l  = x’;I’c,  + . . . + xT;‘ck  + . . . + xN_;‘c,,, j = 1,2,  . . . . m + n . . . . . . . . . . (4.7)

WWllfl (4.3),  (4.4) LLR:  (4.6) ~~d~~‘+

paw = T (XE  - g .x,&  + g . : xzci
i=* i=,

i+t+ I i=,+t

= ; XEC,  + g )X$,  = PN
i=l

if!d,

f-main  (4.3),  (4.5) bm:  (4.7) a$Wh

OR 333 1 5 7



5x,  + 3x, 6 600

4x, + 8x,  Q 720

c(lpylwl9 P

= 15x,+9x*

kKGbh%l

5x,  + 7x,  + x3 = 700

5x, f 3x* + x.4 =6CO

4x,  + 8x, + xs  = 720

l&A:: xi (j = 1 , 2, 3,4, 5) a 0

158 OR 333



OR 333 159



200

100
9c

2 5

0

4x, + 8x, = 720

105 1 2 0 1 4 0 1 8 0

1,800

x1 = 120, x1  = 0, xJ = 100, xq  = 0, x5 = 240

bbat x, = 105, XI = 25, X3 = 0, xq = 0, X5 = 100

1 6 0 OR 333



1x,  + -x, + x3 2 270
3

3 1
2
-x’  + 5”’ + x3 3 345

X1 < 30

x, < 90

LLRZ x , cj = 1.2, 3), 0

vil~l~l~~""9  P

= 75x, + 25x1  + 60x,  + Mx, + Mx,

kler~~Oilr-?i@

1X, + -x2  + x3  - x,
3 + X8 = 270

3 1-x, + -x:,  + x3
2 2

- x5 + x9 = 345

X2 + X6 = 30

X3 + x7 =$a()

LLRE x, (j = 1, 2, 3, . . . . 9) 2 0

L%luolVlJfi  ‘1  ir&! Phase - I ttsJt~s'Y~7Jqior~oun~l~~~~~~att~at~~~  at\;%

OR 333 181



XI  Cl 'lVWlJp4

.

XS 1 270

X9 1 345

CJ  -  SJ

4 0

230

30

90

0 0 0 0 0 0 0 1 1

a, aa a, a4 a, a6 a, a, a9

1 15 l - l 0 0 0 1 0

3 1i
z

1 O-l 0 0 0 1

0 1 0 0 0 1 0 0 0

0 0 1 0 0 0 1 0 0

5 5i z, 2 -1-l 0 0 1 1

5._ -- 5-2 1 1 0 0 0 0
2 6

0 0 3‘-1  $ 0 0 1 -g

1 15 ; 0-G 0 0 0 ;

0 1 0 0 0 1 0 0 0

0 0 1 0 0 0 1 0 0

0 0 l-15 2 0 0 1 -;

0 0 -; 1 %-j 0 0 0 ;

270

230

-

-

60

-

-

-

1 6 2 OR 333



C,

60

270

30

90

i

75 25 6 0 0 0 0 0

a, aa a, a, a, a, a,

0 0 51-i 1 0 0

1 lJ l - l 0 0 0

0 1 0 0 0 1 0

0 0 1 0 0 0 1

75 25 75 -15 0 0 0

0 0 -15 75 0 0 0

120

270

-

9 0

1  x,  c,  /Amup

X5 0 15

X I 75 180
2

X6 0 30

75 25 60 0 0 0 0

a, al al a, as as a7

0
0

0 -; 1 0 -5 -

1 l5 o - 1 0 0 -1 540

0 1 0 0 0 1 0 30

0 0 1 0 0 0 1 -

OR 333 163



Xi. = x2 - (x%)(xr,,)  , i # k

1 6 4 OR333



cycled

OR 333 1 6 5



(I& E dwfi1¶J3tl~r~ndp, c << E’  << . . . << E-“*”

iiiki%o  r~~uuallrun739loJ~~~~~~  omt8u

x,a, + . . . + xs,  + . . . + x.+,a.,, = a. . . . . . . . . . . (4.8)

lJlLiiHUL0U

x,a, + . . . + x,a,  + . . . + xll+manh.  = a0 + .a,  + . . . + E’at + . . . + tea& . . . . . . . . . . (4.9)

51

x. = (x10,  x20,  . . . . XI., . . . . xmJ . . . . . . . . . . (4.10)

dUhlJ~lUC(%Wl  (4.8) LLkd

X,,(E) = x.  + EXI  + 9x2  + . . . + C’X,  + . . . + L”+*X”+“, . . . . . . . . . . (4.11)

n+m
Xb + z E’Xy . . . . . . . . . . (4.12)

j=1

n+m

Xi.(E)  = Xi. + L’ + t  E’X, . . . . . . . . . . (4.13)
j=m+l

166 OR 333
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1 1
-x, - 60x,  - - x3 + 9x4 +
4 25

x5

1 1-x, - 90x,  - - x, +
2 50

3x,

X3

Lkx x,  ci = 1 , 2 , . . . . 7 )

= 0

txs =o

+x,  = 1

B 0

OR 333 1 6 9



Ci

haou;lr

0

0

1

3- -
4

150 -& 6 0 0 0

a, a, a, a4 as a7 as

1
4

-60-A 9 1 0 0

1
z

-90-f 3 0 1 0

0 0 1 0 0 0 1

0 0 00 0 0 0

3- 150-k 6 0 0 0
4

1-240-s  36 4 0 0

0 30 3 -15 -2 1 0
50

0  0 1 0 0 0  1

3- -
4

180 1 -27 -3 0 0
25

0 -30 -; 33 3 0 0

0

0

-

0

-

1 7 0 OR 333



3

3--T-x,  -- 0
4

X2 150

X7 0

0

1

4 I
L-

P=O

LTIcIc! c, - s,
-

1
xp  -so

0

5 X4 6 0

X1 0 L1

P=O s,/Ic, - sj

1 0 8 -84 -12 8
25

0

0 1 L---- 11 ’ 0
500 2 15 30

0 0 1 0  0 0 1

3- 150 ; -12 - 1 - 1 04

0 0-i 18 1 1 0

25 0 1 ---- 525 15 25 o
8 2 2

-‘- 1 0 l 1 - -  ’ 0
160 40 15 60

25 0 0 525 15- - ~ - -25 1
8 2 2

- 1 150-k 9 2 - 3 0

l2 0 0 - 3 - 2 3 0

125- - 10500 1 0 50 -150 0
2

I 1 2- - 4 0 0 1 5 -5 0
4

125--10500 0 0 -50 150 1
2

I-- 6 1 - 1 0
4

30-i

1I 120 0 0 - 1 1 0

0

0

1

-

0

2
525

0

0

-

OR 333 171
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i

0
n

Cl

l1@ltw~lu

0

0

1

c, - SI

P=O

/’

si

X5 0

1
x3 - -

50

3

loo

1

25

1

Sl

:‘:

c, - s,

c, - sj

OR 333

3
.- 0
4

150 -f 6 0 0

a, a2 a3  a4 as a6 a,

1
4 -m-&9 1 0 0

1
5 -90-f 3 0 1 0

0 0 1 0 0 0 1

0 0 00 0 0 0

3
- -
4

150 -f 6 0 0 0

0 -15  -1 l5 1 -- l
100 T 2

0

1 -180 -& 6 0 2 0

0 0 1 0 0 0 1

3 39- -
4

135 -z o3~ - - 0
100 2

0 15-L; 0 ; 0

0 - 15 0 y 1-i 3
100

1 -180 0 6 0 2 1
23

0 0  1 0 0 0 1

3 135 04 -f -g -; - f

0 15 0 21 o 3 1

z z 20

\

1

173



xj + x,j = u,

%UL&l  x,,.  LOU  slack variables

. . . . . . . . . . (4.19)

1 7 4 OR 333



&&lb4  (4.15) 1lWf  (4.16) d&i1

p = II c,xj  + 1 CJU,  - x:) . . . . . . . .
it% ,E”

blat

t a,x.i + 1 a,(u, -- ~7) = bi , i= 1,2 ,..., m;j = 1,2 ,..., n + m
JC EU

19%

. . . . . . . . . . (4.21)

non-basic variable f% H.d.H.  c:  = -c,,  a$ = -a,, Uit~~~lUMUlU~l  x, 1%  non-basic variable

in I
wufnlYilfY~  u,

OR 333 175



1 7 6

P = t c:  (x,. - ,&  x$x?)  + Lx c:x:
jEB jB
j=j

CT  = ci L.$Q jEB LLWt j$kB LLV! x7 = x,

OR 333



0v33I3W
QIIl 

.
dz2II0’IW

C

IIl 
.

⌧�

$IX.,”

W
C?



Xk  G ii  ’ bip = sildil~~ -
XPk

. . . . . . . . . . (4.25)
X.>O Xlk

1 7 8 OR 333



Xr < u, - 6 = dlPI:lLpl ui - ii, . . . . . . . . . . (4.26)
- Xqr Xi,<0 - Xlk

blR=PdnCilPldS~il=Lsu~~~~~Q~  x* n”wo

XI < u* . . . . . . . . . . (4.27)

X‘ = Xa - E: x,u,  - XIkXk . . . . . . . . . . (4.28)
JEU
j+k

& = xi. - 1 x,u,
JEU
j+k

(4.26) MhJUlih x,  = i;: - XIkXk

OR 333 179
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4 2 2 0 0
*

1 0 1 1 1
2 5

0 1 0 1 1

I -5

2 2 2 2 0

2 0 0 -2 0

9117611~19~  4 d P:Llh+  hJ09  c, - s, ~0Wl~0Wl,L~,d, (4.22) 'AA" (4.23)

OR333 1 8 3
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X4 0 70 1 0 2 0 2 1 1 5 ;
3 ; 40

X1 2 - 1 0 20 - 1 1 - 1 0 - 1 80

OR 333



3x, + 4 x 2 2 96

2x, + 4x* < 128

X1 < 20

xr < 24

bb%z Xl, x2 > 0

Phase - I

w7-m~ ~aulayu c, 0 0 0 0 0 1 1 fi7ddd¶JK

Xi ci  $ilNUJ~lU  a, a2 a3 as as as a, YQ9 Xk

X6  1 80 5 2 - 1 0 0 1 0 1 6

1 X7  1 96 3 4 0 - 1 0 0 1 32; 20

X5  0 1 2 8 2 4 0 0 1 0 0 64

8 6 - 1 - 1 0 1 1

c, - s, - 8 - 6 1 1 0 0 0

1 8 6
OR 333



2

Xl 0

X7 1

X5 0

1 6

48

96

1 ; -; 0 0 l
s

0

0 14 3 -1 0 3
s

- -
3

1
5

0 l6 2
5

0 1 -z
3

0
5

0 14 3 -3
r s

-1 0 1
5

0-E -- 3 1 0 8 0
5 5 s

40

7 ; 24

Phase - II

@llalxd  @ul3p4
Xi Ci

XI 8

1 X1 15

X5 0

Cj 8 15 0 0 0

i1mlJpi al a2 a3 a4 a5

64
i

120
7

288
7

/

1 0 2 1- -
I 5

0

0 1 3 5
14 -14

0

0 0 2 8 1
I T

8 1 5 13 59
ii -14

0

0 0 -; 59
14

0

80

-

OR 333 1 8 7



20 - (W7)
-(-2/7)

= 38 IdO xl,<0 bbRt s = 80 bit0  x,,>O

1 8 8 OR 333



3 0

2 0

10



P = “;”  cJyj  + 1,) = P* + K
j=l

6th
“+I73 n+m

p* = Z c,y,  blA:: K = 1 c,l, = ‘Fi-Wl~~
j=1 j=l

Lbl'lWil  xj  = y, + 1, t3.I~I-J  (4.16) d&-h

n+m
1 a&y,  + lj) = b,

,=I

n+lll n+lll

t a,y, = bi  - I:  a,J,
j=l ,=I

b: = b,  - “;”  a&
j=l

. . . . . . . . . . (4.35)

1 9 0 OR 333



4x, + 7x,

OR 333



Yl + Ya + Y3 =  6 0 - 1 0 - 2 0 = 30

2Yl + 3Y* + Y4 = 162 - 2(10) - 3(20) = 82

5Y, + 3Y, - ys + ye= 150 - 5(10) - 3(20) = 40

LbAt yj Cj = 1, 2, . . . . 6 ) 2 0

VI~~~~~IJ~‘F~U~%  Big - M method ~‘&iern&~El~&

m1d &uJa;w Cl 4 I 0 0 0 M

Yi ci tl1m)0EIpi al al a3 a4 a, as

Y3 0 30 1 1 1 0 0 0

1 Y4 0 82 2 3 0 1 0 0

YS M 40 5 3 0 o-1 1

SM 3M 0 O - M  M

-5M 7-3M  0 0 M 0

Y3 0 22

2 Y4 0 66

Yl 4 8

0 2
5

1 0  1-i
s

0 9
5

0 1 g-i

1 3
5

0 0-i l
s

4 l2
3

0 o-; ;

0 23
r

0 0

30

4 1

8

1 9 2 OR 333



XI = 18,  xz  = 20, x3  = 22, x4  = 66,  x5  = 0

OR 333 1 9 3



c* - Sk = 61pcy  (c, - \,, > 0)

F&l X0* = fililiyl (Xoj < 0)

don xk Gl.Gb.la;i~r2~ti

2.1) thil~Jty'"OJ Xr = Ut

%%YL¶J&Jsa  Xt du x, (hkmJHaJlU1l  XI = ur)

x,* Lib - x,*

Me xi, bh Xi0 - X,*"*

wpfwii i = 0, 1, . . . . m

1 9 4 OR 333



b%

A

B

C

M, M* bb%99lU

(nn.mQw) (nn.mJau) (mJ./9/rQaer)

6 16 2

12 ~25 3

4 7 1

Gll.=i

(mwdaer)

175

275

1 0 0

OR 333 1 9 5



P

X6

XI

43583 f

500
3

2800
3

0

“J J
X7 X5 Xi X.

45
25 2 5
a

~-
3

-35

1
- 1

1
5 J

1

-7 -f -; 7

2
1

- - 0
2

- 2

m 00 m 120

fhos  8.

500
3

400
3

-

1 9 6 OR333



XI x5 x; i,

25
P 48950 20 25 10

2

“131s~ x; 140 -3 1 3 -34

X6 2 8 0 -11 1 4 -11

1
XI 240 2 0 2

2

OR 333 197



4. 6luarw-h

p = tc.xi. , sj = z cixij

lmil  c, - s,

1 9 8 OR 333



Ck - Sk = Fi1gsqG3 (c, - Sj)  , c, - sj > 0

7.1 51 xc,60 qn "] i = 1,2, . . . . m Lb61Gl4Tdl  flyWIG! unbounded solution

7.2 thd xik > 0 bhk& (8:)

8. tii9aawii  8, = XiO/Xik  , xi* > 0

x6  = xi.  -
Xi&o x;  = &k&j
- 1 xij-  - , i#r

X,k X,k

OR 333 1 9 9
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40
1 1 1
5 -2

1
1

4
0 0 0

4

36 0 0 0 3

2

0 1 0 1

5

1.1 Ml~l~s~muo~  : 18x, - 10x,  + 24x3 + 10x4

1.2 wlFil~symJo~  : 2 4 x ,  - 19x,  +  30x, +  9x,

OR 333 2 0 1
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