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. . . . . . . . . . (8.4)

3 9 2 OR 333



OR 333 383



d1llos  x,, =
X,k

d&p { y*y ; ; X,k >o }
I . r*

3 9 4 OR 333



P - Clr;  = P - c,x,  - . . . - C”X”  = 0 . . . . . . . . . . (8.10)

OR 333 3 9 5



P - c,  x,  - . . . - c.  x,  = 0

altxl + . . . + a,,x.  = bt
. . . . . . . . . . . . . . . (8.11)
. ..,
. ._...

a,,x,  + . . . + a,sSc.  = b,

x. + a.,x,  + . . . + a..x. = 0

al$;  + . . . + a,.x, = b,
. . . . . e.........  (8.12)
. . . . .
* .*..

[1 -:I[:]: [:I . . . . . . . . ..(8.14)

,al” = (-c,,gJ  =  (a.,,g,),j  =  1,2  ,...,  n . . .._.....  (8.15)
w

3 9 6 OR 333



B, = @I,  al", . . . , _a,iy, (1,51 = a.

VllflL~lL%l%4 B, ~U~LkllQS  patitioned  matrix  2,45

1 -CA
B = [ 10 B

w

. . . . . . . . . . (8.17)

. . . . . . . . . . (8.18)

,j’) = x&”  + X&l”  + - - - + x”&!:’ . . . . . . . . . . (8.20)

M’bQ _X’ = B;‘aj’), Zj”  = (x0,,  xy,  . . . . x,)’ . . . . . . . . . . (8.21)

Qeild+ll%.J  lWlL7lbi? B{-”  b-4  (8.19)  LLR:  @?I”  II.4  (8.15)  WRfhJU7~~Q

_X”’ = [; ;!:‘I  rz]  = [ -” ;zB-“j  = [ “--,”  ] . . . . . . . . ..(8.22)

E&l)  _= &lb”’ . . . . . . . . . . (8.23)

OR 333 397



XS1)  = [: ;!:‘I[; ] = [zh” ] = [iB] .; . . . . . . . . (8.24)

XB,
X,&

= dldlyl { * ,&*>O} . . . . . . . .
i

..(8.27)

3 9 8 OR 333



tl ,I, [-- Sk - c* Lk,-+ ,..,  6 >..-*  - - 1X,k X.*
. . . . . . . . . . (8.29)

*‘I’ = q(“)  - e,,,  = [ - Sk - Ck X1* 1- , - - , . . . . - - 1, . . . . - x,r]
X,* ‘L X,k L

. . . . . . . . . . (8.32)

mna5iiiiwmlPs"

lL = P , /3,.  = xsi,  i = 1, 2, . . . , m, xok = sr - ct

th4 (8.?1) hi 'X%1

Pii = fi,,  - 2 /%,,  i = 0, 1, . . . , m, i # r,  j = 0, 1, . . . , m

LLRE  ii,, = /%j  1 X,k

. . . . . . . . . . (8.33)

. . . . . . . . . . (8.34)

. . . . . . . . . . (8.35)

OR 333 3 9 9



6id,d  8.1

20x,  + 5x, + x3 =600

20x,  + 8x, + x, = 660

15x1 + 10x* +x5  = 675

bL&x x,tj = 1 , . . . . 5 ) 2 0

4 0 0 OR333



sc( 0

-JEW1

audiI Y
6316

A = ( _a1  22  _a3  a4 g5  )

20

= 1 20

5 1 0 0

8 0 1 0 I x =

1 5 1 0 0 0 1

,c =

600

320

0

0

0

6 bRt  b =-

-600
660

615

61 - Cl,  s2  - cz)  = (1 0 0 0)61 - Cl,  s2  - cz)  = (1 0 0 0) = (-600,  -320)= (-600,  -320)

OR 333 4 0 1



I XI”

X0 0 0 0 ooo -600

X3 1 0 0 6ow 020

x4 0 1 0 660 020

X5 0 0 1 675 015

XBf 600 660 675-
XII

= fildilfp (-
020'020 015) = 3o

q (‘)  = @IO/20 l/20  -20/20 -H/20)  = (30 l/20  -1 -3/4)'

dJtJ@lT (8.28)LTld;

4 0 2 OR 333



xg’) = E,XB” =

1 30 0 0

0 l/20 0 0

0 - 1 1 0

0 -3/4 0 1

ooo

600 =

660

675
J

18OQO

00030

ooo60

00225
J

-320 0

5 1

I 8 0
I

1 = (- 170 30)

X0 30 0 0 18000 -170

X I l/20 0 0 00030 l/4

X.4 - 1 1 0 ooo60 3

X5 -3/4 0 1 00225 25/4

OR 333 4 0 3



r) (‘1 = (17013  -l/l2 l/3 -25/12)’

I
1

= 0

0

0

170/3 0 1

-l/l2 0 0

l/3 0 0

-25/12 1 II0

1 0 170/3 0

j&l) = i 0 1 -l/l2

0

0 0 l/3 0

0 0 -25/12 1 1

30 0

l/20 0

-1 1

-3/4 0

18000

00030

00060

00225 1 I
21400

= 00025

00020

00100

1
1

0

0

0

-80/3 170/3 0

2/15 -l/12 0

-l/3 l/3 0

413 -25/12 1 1

(ss - co, s4 - CJ = (1 -80/3 170/3 0) 0 0 = (-80/3, 170/3)

1 0

0 1,

0 0

~&i¶hln~~l'l~s, - c) = dlil~e,  (-80/3,  170/3)  = (-80/3)  LbtWl9-hX,  L+loJl~U~lU

hi Ml X,"' dokl dG-h

4 0 4 OR 333



p!‘! ,$’  ’ I%”

-80/3 170/3 0

2/15 -l/12 0

-l/3 l/3 0

4/3 -25/12 1

1 -80/3 170/3  0

&I
0 2/15 -l/12 0

=
0 -l/3 l/3 0

L0 0 0 3/4 J 10 413 -25/12  1

r 1 0 0 2. 7 r21400 23400

;(A” =
0 1 r3 0 0 0 1 5

0 0 1 00045

00075

21400

00025

00020

00100

-80/3

2/15

-l/3

4/3

=
0 0 -3/16

01333 4 0 5



9hMLl~pU PI” Pi” ,I) XB”

X0 0 15 20 23400

Xl 0 l/8 -l/10 00015

X2 0 - 3/16 l/4 00045

X3 1 - 25/16 3/4 00075

t?llmi &mJa;1Pr 81” 81” Pi” Xgl’ XL” (k = 1)

X0 0 0 0 o o o -600

XI 1 0 0 600 020

1 X.4 0 1 0 660 020

XS 0 0 1 675 015

X0 30 0 0 18000 -170 k=2

X1 l/20 0 0 00030 l/4

2 X4 - 1 1 0 00060 3

X5 -3/4 0 1 00225 25/4

4 0 6 OR 333



23400

00015

00045

00075
- - -

xl”
-SO/3  k=3

2/15

-l/31413

a,,x,  + . . . + adx. + xal = b,
. . . . . . .. . . . . . . . . . .

a-,x, . . . . . ad. + x.,  = b,

LLBZ Xi (j = 1, . . . . n), x,j  (i = 1, . . . . m) > 0

OR  333 407



x0 + aoIx, f . . . f a.,,xx. = 0

x,+1  + x.+2  + . . . + x.+,+1 = 0

allxl + . . . + ash + x.+2 = b 2 . ..(8.36)

* .
. . . .

. .

a,+,,  , x1 + . . . + a,+,,  .x. + x.+,+1 = nr+*b

4 0 8 OR333



. . . . . . . . . . (8.38)

0 . . . . 0

1 . . . . 1

1 . . . . 0

. .. .. .

0 . . . . 1

. . . . . . (8.41)

OR 333 409



0 0. . .

-l...  - 1

1 . . . 0

**  .
. . .
. . . I

=

1 oi 0 1---.--I----

i ,I
0 1 Lm
-----:----

0 j 1,

. . . . . . . . . . (8.42)

OR 333



FCj2’  = E;:ajti = (x,, xv, . . . . x,,,+,,)’ . . . . . . . . . . . (8.45)

OR 333

Xi”’  = Bi’al”  z (X.,,  XI*,  . ..9  X “il.  * 1

4 1 1



Ill+, *+, m+l

X.+*  - 1i * a,,x,  - . . . -= t aiax. = - 2, bsid

x0  + aolx, f . . . + a.dx. = 0

a,,x,  + . . . + ad. + x,+, = b,

allxl + . . . + adx. + x.+2 = b . ..(8.49)

. . . .

. . . .
. . . . .

a,+,,  I x1  f . . . + a,+,,  n x, + x.+,+1 = “I+,b

-

J2’ = (-c,, - 1 a,, a,) LAX b(*’  = (0, - 1 b, b) . . . . . . . . . . . (8.50)

4 1 2 OR 333



x, + 2x* + 3x, = 15

2x, + x* + 5x3 = 20

XI  + 2x1  + x3  + xq  = 10

LbRt x, cj  = 1, 2, 3,4j  2 0

OR 333 4 1 3



~%X&Hll,  (8.49) iJE%h

x0 - x, - 2x2 - 3x, + x4

- 4x, - 5x, - 9x, - x4 + x5

x, +  2x1 +  3x,

2 x ,  +  x2 +  5x,

x, + 2x1 + x3 + x4

oinacuma.miaA~iaai~

- 1

11- 4

ai21 = 1 , ai=’ =

2!I1
L%J&4Pln Phase - I

I-

Bi’ = B, =

1 0 0 0 0

0 1 0 0 0

0 0 1 0 0

0 0 0 1 0

0 0 0 0 1

+ X6

f x7

+ X8

- 2

- 5

2

1
I J2

, aJz)  =

- 3

‘I

- 9

3 , ai,]  =

1

- 1

0

0

L l

0 0

- 4 5

15

20

10

= 00

= - 4 5

= 15

= 20

= 10

I

4 1 4 OR333



j = 1,2,4  W181tiltiiI  LYilKlJ

[0109/50] - 1 - 2 1

-4 -5 - 1

1 2 0

2 1 0

1 2 1

= [-2/5  - 1615 - 915 ]

OR 333 415.



! 1 0 0 315 0 - 2 -l/5

0 1 0 9/5 0 -5 - 16/5

Xi” = 0 0 1 -315 0 2 = 715

0 0 0 l/5 0 1 l/5

0 0 0 -l/5 1 2 9/5

&fJWilf%dhGlO~~6  Xi21  hll~l9w"  2 (~w13ld  2 dil 416)

r~~~El~~erEl~~~l~a~~~~~1~  xg.  fh xil,  xi2 PO,  i = 2,3,4  7dti

.kkz  =
4Filhyl(3,  - ,

7/5 l/5
-&)  = ;

0 0 -l/7 2/7 0 ; 25/7
I

0 0 - 9/7 4/7 1 II 15/7

4 1 6 OR 333



sa  - cf = &l~@l  [O 1 16/7 3/7  0] - 1

1 1 0 1

-4
1

2

1

0

3/7

-3/7

2/7

4/7

1
1

= +ilil~W  (-6/7, -I)= -1

1

0

0

1

0

0

0

0

1

1

- 1

0 =

0

1

1

- 1

0

0

1

1 0 16/7 -4/7 -1 j 90/7

0 1 1 1 l I 0
I

0 0 5/7 -3/7 O I 15/7
I

0 0 -l/7 2/7 0 ; 25/7

OR 333 4 1 7



0 16/7 -4/7

1 1 1

0 5/7 -31-I

0 -l/7 2/7

0 -9/7 4/7

-I
- 1

-4

1

2

1

=

-6/7

0

-l/7

3/7

6/7

4 1 8 OR 333



3

4

OR 333 4 1 9

6 PI” PI”  Pi” PP

0 0 0 0

1 0 0 0

0 1 0 0

0 0 1 0

0 0 0 1

0 0 3/5 0

1 0 915 0

0 1 - 3/5 0

0 0 l/5 0

0 0 - l/5 1

0 1 0 0

1 16/7 3/l 0

0 5/7 - 3/7 0

0 - l/7 2/7 0

0 -. 9/7 417 1

0 16/7 - 4/7 - 1

1 1 1 1

0 5/7 -3/l 0

0 - l/7 2/7 0

0 -. 9/7 4/7 1

00

- 45

15

20

10

1 2

-09

03

04

06

15

- 15/7

15/7

25/l

15/7

90/l - 6/7

0 0

15/7 - l/7

25/7 3/7

15/7 6/7

-7/5

- 16/5

7/5

l/5

9/5

Phase - I

k=3

k=2

k=4

w1919d  1

YO9

Phase - II

k=l



8:” 81”  f31” BP

0 1 0 0

1 1 1 1

0 l/2 - l / 3 l/6

0 l/2 0 -l/2

0 -3/2 2/3 l/6

XP’

1 5

0 0

512

5/2

s/2

i

Xl”

4 2 0 OR 333



OR 333 4 2 1



. . . . . . . . . . (8.51)

-LXGh%l

jg, A,x, = bo . . . . . . . . . . (8.52)

B& =  b,,j=l,...,  r . . . . . . . . . . (8.53)

A , AZ As . . . . A.

B, 0 0 . . . . 0

0 B2 0 . . . . 0

o 0 0 . . . . Br

Xl

X1

X3

X,

=

bo

b,

b,

b,

. . . . . . . . . (8.54)

m = f m, bbRE  n =
,=l

f n,
j=l

4 2 2 OR 333



wl~1~9$6ll09  P  =  ji C;( ,g,  &Xx,)  = ...... (8.57)

P&i: ; A, ( ,z, h,XU) = J$,  ,g,  L,A,X,=  b, ..........,=I (8.58)

OR 333 4 2 3



. . . . . . . . . . (8.64)

OR 3334 2 4



OR 333 425



4 2 6 OR 333



x, - 3x2 - 2x., + xq G 6

XI  + 3x, - x4 6 4

3x, + 2x* 6 1 2

-x, + 3x, < 6

3x3+x4 6 1 2

y3 2x4+ 2 8

x, 0’  = 1,2,3,4),  o

c, = [ 1 -1 0 0) , Cz = [3 2 0 0] , b2 =

OR 333 4 2 7



X,

(16/S,  12/5)  = x,,

OR333



01  B2  83  114

0 0 0 0

1 0 0 0

0 1 0 0

0 0 1 0

0 0 0 1

LLAZ  x12 = ( ‘6 l2 0 0)  $ p: = - 72 = P: + 022
5 r 5

d 7.2 = A,X,, =

OR 333 4 2 9



L

0

6

4

1

1

72/5

- 4

3615

0

1

8

0 1 519 0 0 : 74/9I

(B-l i A,[ = 0 0 5136 0 0 j 519
I

0 0 0 1 0 1 1
I

0 0
I

-5136 0 1 ; 419

PI  = [ ( 0 2)(i -:)-cl -111  [ ;;I  = -x,+3x*

P, = [co 2$ -;i”  2J] [ 111 = 3%-4X4

4 3 0 OR 333



X*1 = (4 0 0 lo)iPt=  - 4 = Pf + 011

mt x3* = (0 4 8 0) ii  P:=-16 = p:+on

PT  + 012  = dl+h~@  (-4, - 16) = - 16

1 0 2 0 0 - 8 - 16

0 1 5/9 0 0 4 16/9

Y32 = B;: q,, = 0 0 5/36 0 0 - 4 = -5/9

0 0 0 1 0 0 0

0 0 -5/36 0 1 1 14/9

OR 333 4 3 1



II
II

r
t

2
 

x”

-
-
-
-
-
-
-
_
- -

-
-
-

 -_

z
c.

0
 

0
 

0
 

-
 

0

T
-
-
z

r
I

3
 

-

-
 

0

I
I

F2

0
-

0
0

0

-
0

0
0

0

I
J

II



x,,  -herd  P:  = -72/l

Ml PT  + cJa  = I(-4  -7) + (0 171) = (-4 0)

KP:  + 02,  = tiihlqm (-4,oj = -4

ai+@l x2, lufmw d,,, Ql LLRZ  Y,,

d 1 - 3
ZL  =

0 1 IL1 = [:I ,f,,  =  4

4/l 0 72/l
1

5/T 0 -8/l

5/56 0 5/14

0 1 0

-S/56 0 9/14

PI /L 113  /L

0 4/‘7 0 12/l

1 5/7 0 - 8/7

0 5/56 0 5/14

0 0 1 0

0 - 5/56 0 9/14

- 4

4

0

1

0

b

88/7

54/7

5/l

1

2/7

=

- 4

4

0

1

0

Y2,

- 4

4

0

1

0

OR 333 4 3 3



Xl = LX21 =  ( 4 0 0 1 0 )
.

XI = Lx22  + ML2 = +(; 15200)+4(0480)

qdwd1  Lnd&il  PRJA” “’ ‘b+ld  x,  = 4, x3  = 16/7, x4  = 20/7= -
u 9 7

4 3 4 OR 333



OR 333 4 3 5



0: = dlppl
sj  - c,

f, - fax,
,f,- f,X,<O . . . . . . . . . . (8.86)

4 3 6 OR 333



c I / 3

P 0 N 0

Ii
II

w

-“
.-

I.
-

 _.
_..

 _.
.

..”



u”t3hwl

kl1am1~1llo.l  f, - fSXj  wP9Pwh

f, - f*X,  = -x,j

0: = Fililiyl c,-s, , x,<o
X,

OR 333



OR 333 4 3 9



,g:  = - 5 = dldlyl - 55 , x,, <o . . . . . . . . . . (8.71)
xv i X,

e;  =  diiym  5 ,  x,,>~
X,

. (8.71)

9: = hhqa (- T, - J$) = 50

4 4 0 OR 333



=> 1000 - 400 G  b, G  1000 + 50

OR 333 441



max P,,,  G max P, . . . . . . . . . . (8.73)

4 4 2 OR 333



c,

R~lmJpA

x00

200

200

0

\,

c,  s,

40

a /

0

I

0

0

40

0


