


~ m ~ r m 3 , 3 3 - m ~ W @ q - A ~ ~ p p * f t % m q ; m & 2 1  
~ ~ . ~ ~ ~ w L P P * ~ ~ + ~ & ~ ; * + ~ ~ w F I ~ ~ ~ I  rn 
3.5 3 WeTT F?Ff (dual simplex algorithm) * % (primal) a; W 
3TgwrimitmM3&wm (gTTr)~md3*mwmeT4;~ 
mM1 













& 3 W'ff 3 W &f lTV36l (primal-dual problems) * TGTFPT ? 1 & Wl3, 

m m M ; f q m * m * & * ~ m d * l  

fki?l .;rm $ F!d m-?R (Primal-dual problems) % 33STJT % $ I W 

~ ~ m % ~ m R m b R ~ h m w & f M + t ~ - ~  
~ . r f t b * m - m m + ~ w m - m ~ d 8 ~ 3 w R ; ? T T  
& % ~ m m m ; T f f 8 1 w . ; r m 3 m a 2 @ R ~ % h - ~ m p r r w & f  
~ % ~ ~ ~ 3 1 ~ m ~ m v ~ ~ m m ~  
m , 3 r n & 8 1  

~ ,m~~ f l f ~~T rnFs r r * ka ;T811 '4T i ;Rw3FT3m 
(primal) $R &f (dual) 3 8  I 

r * 3Tm 2.5 

vim 28x, + 1 2 0 ~ ~  mr 8 f h w % m ~   OX, + 2 0 0 0 ~ ~  + 800x3 v;T ~m 
2 x 1  + 3  x2 I 960 2 n , + 5 n 2 + 3 n 3  2 80 

5 X, + 6 x2 5 2000 3 n1 + 6 n2 + 2 5 ~ 3  2 120 * 
3 x, + 3 x2 < 800 XI, 7c2, 5C3 2 0 

x,, x2 2 0 
t 





I )  WV?I d f t  $ % h VWRT * f%& m (canonical form) 8 f8kW ! 

~ , s i t ~ J t r ; f " B - s m m + ~ l l ~ ~ ~ w ~  
m + w i f m l m M R ; r ; r & + ?  ( m m R m q ~ ; ) :  
TRsr (vector)*-jffjmT~if ~ X F V T T  Mf I )  



2) w m T r n p r r * ~ 1 ~ ~ 9 3 ~ ~ m ~ k m 3 M ~ ~ ~ 1  
d? PI d; m * RWTl if n m d ailxl+ a,2x2 + ... + ainXin I 
b i , l < i s n  8 , * f T e & i * n W T ? W & r n ~ $ 6 T ~  ~1d;mifm* 
~ w ~ F I h m ~ * ~ ~ w * ~ ~ a T P l  h m  
(dualproblem)'T% -TrnfgTf I b ~ * * f & & * m ~  
m * & m t t R p f 4 r ~ ~ + * * 3 h m m ; r & m  
h 3 1  TI ~ R R R  iih* aaul+a21u2+a3iu3+ ...+ amium2bi 
3 1  ~ * * & ~ ~ ~ 2 p ~ r n ~ ~ ~ ~ p + r n % M ~ ~ m ; m % ,  MA', 
A n x m YkC! (transpose & matrix) a F F Z  WiTT $ I 



.rm 2 -;f. m h B * (xl, x2) (I) +l f;l Z-eT 8 a (nl, n2, n3), (7) m 
532, a , 

80 x, + 120 x2 5 960 n1 + 2000 7c2 + 800 sc3 



~ w ~ h ~ S % h s ; m w . a - 2 t r ~ m 3 k ~ ~ m f s r m % ~  
m * ~ E m ~ ~ * m ~ m ~ * m ; r f f m * %  
*m+~9%914~m*3m*m*mFFThSR.rm~%%sR 
xt = (x,, x2, ... x") 3TTn PI w % gTm -ST 3 3hT ut = (ul, U2, ..., u") * 83 PI1 
W e p E f $ T ,  * p t x X b t u . . m F g * P E : % W h 8 * $ @ k a  * ( w e a k d u a 1 i t y t h e o r m ) ~ ~ f  I * W M ~ ~ % * $ I  





& ~ ~ 3 ~ ~ ~ ~ ~ ~ m m ~ r l g l P 1 ~ ~ c ~ ~ d m  
& ~ r n & T 3  

WTkPX (simplex pivotal 

~ ~ ~ ~ ~ l ~ - c l ? f 9 n - ~ V ~ ~ ~ ~ 1 3 7 R * ~ ~  

m33~m.n  l ~ m s T f h f l g f s r r ~ ~ ~ w ~ ~ m ~ & $ l J ; r n *  
~ m $ w T ~ $ R ~ m ~ ~ ~ :  

x3 : 4 0 ,  x4 : 0, x5 : 0. 

r n h m w m  u;=40,u;=u;=o f 1 r n : m r n d + d m  
~ & * ~ ~ O F ~ T T R ~ ~ * ~ ~ ~ ~ ~ I I ~ F F - W T ~  

* s b r n * ~ * ~ * W - 2 f 3 8 4 0 0 5 0 ~ * % ) ; 3 F T - 2 f i f m m *  
* ~ * * * w m ~ ' R t i r n ~ m ~ * ~ ~ ~ l  
~ f ~ ~ ~ a ; f m ~ * . ~ n ~ w f i ~ ~ ~ + ~ m * ~ ~ ; r f f m ~ ~  
M $ ~ 3 ~ 0 0 ~ ~ 3 ~ T f l i m r m , ~ ~ ~ m t Q f $ . 4 4 &  
w4'm34%mi?~vk3irif;srmmmP1q,mdr+~~i;m3a 
T T f m m f m + H M ~ w m , m a u i a S R ~ M d * ~ J T R T  
m~Rsam~*-tr~??***nf=r&mml 

* * * 
m d a m ~ 3 m P % M * m ~ + i ; ~ w &  
d r n ~ ~ w $ ~ ~ . r f f m ~ i s ?  wr; r~ f$ .p~~mir . ; ; r  
& ~ f i l ~ J g b m ; r f f ~ ~ 1 ~ ~ ~ , ~ 5 ~ 0 + 6 ~ 3 2 0 = 1 9 2 0 ~ ,  
M * m m ~ ~ ~ 2 0 0 0 ~ ~ % 1 ~ r n , h 3 ~ 0 + 2 ~ 3 2 0  
= 6 4 0 ~ ~ f m s . ~ J T ? P T ~ ~  8 0 0 ~ ~ % 1  V R T W & $ R  
n&*#it*??, ~ ~ R ~ ~ ~ ~ ~ T J ~ S ~ ~ ~ T + T V I T T I R K ~ ~  
3 = & m ~ ~ d ~ * m + ~ M l ~ V ~ m %  
4% ; t ~ b l l + ~ &  a h - &  namf? t rxn -&=~%dha? r&i?~ ia~h r31m&?t% 



& 3: rlT;f 86% ?F x*, jflV VW? (primal problem) PI W f;T g ' ~  TrFT $ 387 u* 
& &f (dual) -Q;T V p m b I rn x* m PI w 7 ~ c ~  $krr 8 * u* 
& % P I I W F ~ ~ $ , ~ R ~ ~ ~ * ~ R ~ ~ ~ T ~ U  
Fg-$r.fiti& 







*F31*+m3+amm2,ammm*= 
& 8 I W rn * h W T  rn (dual simplex minimum ratio 
c r i t e r i o n ) ~ ~ b ~  ( m 3 W e ~ ~ f ? h $ r - c h f ? h i & ? i % & ~ ~ m +  
* m * ~ m * q & 3 ~ - * M & m 3 s R m m ; r ; r  
J t r3 iTw~i .h~mdm-srmr2r lwm3wmh2Rm;r  
3 ~ 4 R m m , + m M i r m j r r m ? l ~ m ~ 3 m  
~ * ~ ; r r P t a ~ l )  

f% 3Twrff (pivotal entry)- 8 I T W FeTT ~ - i ? l @  

(simplex algorithm)* & * * am * 8h f&fR ?, e m * * -fm 8 
m h m ? m m m ~ ~ m * ~ m * j r r & l  





m a * m m ~ $ % v ~ a r , m F P r R p ~ , , b i ~ m ~ d ;  
~ s m s F t m 7 f i W * m ~ m m 8 ? ~ ~ ~ o f t m m  
m f 3 m w m r b 1 m 3 , m ~ w l 3 C m = * ~ m ~ * ~  
+m*m*-*%1*3~;9flPftfi**WfhTrnr 

3 I W * * * ti:44--* (sensitivity analysis) % I 
FZtPm (post optimal analysis) W W f sdm 7 h 
m;r-sfttrrnaiiiriam*m~inrmP,q~m~ 
~ * r n H 1 3 f m m ~ 3 ~ w ~ ~ ' I f ~ ~ w & m f % ' ' m 3 ~  
~wm*~~?~~m~'w~m,~&*q;Tflf;);rn%?" 





If Jir x,, x,, x,, x, 3hi X, + TirR. -?pm-JT m di aT 3 I 



~ w d i & f ? r B d g m k m m ~ m d % ~ ~ ~ * m * * d  * (pivotal row) + ~ m  .rlPT 3 I k m 3Fpff  (dual simplex minimum 

ratio criterion) & rn T m h % I 















4iilw*Rpsyp;mm~1 

Ell) ~ ~ ~ ~ ~ ~ x 2 ( ~ ~ ~ ~ & ~ ~ ) ~ ~ ~  
mvRTnrn*MB*mmm*1 





~ m & o f f ~ r f l 2 , * ; ~ p * m ~ ~ * ~ ~ 3 h - i *  
$ 1 k o f f , d r B m 3 ~ ~ m m f , M R ~ ~ * 3 1  m 2 - f ~  
m-rn (dual simplex algorithm)- sdm * v: -3 * 
d M 8 1  ~ ~ ~ T T ~ ~ ~ M ~ * J I T ~ = ~ R ~ %  

min [I:: - -- -zO] = min [53.34,60] 



(x,, ... x,) > (0, ..-, 0). 







iii) x m # ~ ~ - & m r n - I f ~ r n ~ r n h $ ~  
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x2 

X 7 . 0  

0 

1 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 
1 - 
2 
1 -- 
2 

-50 

1 

0 

0 

0 

0 

3 -- 
4 
1 
1 -- 
4 
1 - 
4 

65 -- 
2 

0 

0 

1 

0 

0 

0 

0 

0 

1 - 
2 
0 
1 

0 0 2 5  
2 
1 -- 
2 

-45 

275 

100 

55 

12750 



- m $ t # w ; f m ? R w ~ r f t ~ ~ T i h i f ~ ~ , ~ % m  
m m ~ i t p 1 m ~ m ~ l I f P w ~ ~ X a m ~ l  rn e m  
M + I ~ ~ ~ M M ~ , ~ w ~ ~ ~ M N ~ T Q ~ * ~  
&$% -4;r 3T$qm rn W 8 I 3Tm T i 3 Z  %kc-* !473 (Affiliated East 

West Press) rn $8. * p Linear Algebra 9ft h~ 

~ T w w ~ T I ~ M * * ~ w ~ ~ ; T * ~ ~ % ~  





fi*# 2. $ @ $ ~ ; @ $ # ~ ~ ~ $ ~  *::;trA%w3?s: 3;>T2c: ., ,,%*A!<> 

; >x;.,,<, ,.,~~..,,,,;<+*+~~~~,,~<>~ ;;;;;:;;~~$~+%gg 1 
a21 a22 - - -  

ail ai2 - a -  





A.1.4 J r T  ('hanspose of a matrix) 



[:3 1 :I det 2 1 -3 = lAl l -2A21-3A31 

det 2 1 -3 = 1 (1+6)-2 (0-2) - 3  (O-1)=14 Cl :I 
d A -&(invertible or non-singular) h $ * Q F  @Rl v B h 
& , M % ~ - ~ n x n ~ v h & :  



m m W i f m m f ; ) ; ~ m & 3  x g , , x ~  ,....... XB, 3 T T m s t = & + T ~  
& if 387 X R ~ ,  XR, , XR? ... XR, 3T;TTenft Th (non-basic variables) * ?RZ f I 

8 * Rk * jTefh (w x R k  ) * * Y I R ~ :  Y2Rr ,--Y Y ~ R ~  * 
FiZ W 3 I 3iTmft =$3 $I q?T (non-basic variables) & tn if W 
m h ~ m z n f :  



a f $ q m r T m $ h & m 3 j n m f t p m n ~ ~ 3 , & ~ ~ ~ ~ ! ~ & ~  
xRI..-..X~, i f t d  PRI -ZR~,PR~Y-ZR~,.-PR,, -ZR, W* m d 3 1  
3;r & 3 m) (reldtive profit (cost) coefficiants) TFJ TIT 3, 
~&mWrnit@fid@ ( g ! m , * ~ w & ) m m  
m 3 * m ~ ~ * * ~ m 9 - f m m ~ y . r r e n f t m 3 F  
a f $ & d & ~ d i B i m m 3 ~ m ~ ~ I m ~ m ~  



%hf% d % f% dl 4 di +m & (non-negative) 8, & 0 M h 
a7 



I T I T ~ + ~ $ T ~ P ~ % S + # ~ W F I T V ~ ~ ~ $ ~ ~ ~ (  p j - z j = p J  ~ m ( O R ~ j ~  

d~ FiP? (Relative profit coefficient) 3 K 3 i %? 

w h b i  
e 

TGT xn, $& * W f4m imr Jmmft iR (non basic variable) 8 0 T% 

m z r m r A ~ ~ m f t  I i r i m  *f@ Y I R , S O .  i i f ~ m m ~ @ ; r d i s & ,  
x ~ ! .  . - r  X B ~  &Tqsn&&d$~snmmjrrerrff~r XB, * q l ; ~ *  

xg,(8) 3m&3,miem~m%f3&rJmwf tw XR, %I 
3, %? & % % 0 d qTif Xg, (8) = xt0 - y i ~ , e  10, 

y~n, 5 0, & m ~ ; n  if $3 Y , R ,  5 0, ih 0 + a H v xx,(0) -+ a. -A 



xt=(xl,x2 ,..., x,) ~ P I * ~ w w ~ % *  
ut =(ul,u2 ,..., u,) * P I I % @ R W W ~ % ? ~  ptx<btu 



Pk - Zk pt = ( p .  - z .  - 
J J J ) -  Y r j  

Y rk 

= r 7 * 0 * ~ ~ r n r n r n ~ t . r r * l  & d 2 3 j f R r n d *  
;K;rwrft (non-basic) d + % +T tm ihl I 



sR3mli-tlm3Hm*3?,mBh3TlaftMq&- 
~ * x ~ R . R ~ ~ ~ - F . I T T T * ~  ~ ~ ~ , 3 r m & t ~ ~ ? s r ; r ~ r ,  mid%r'f;r 

(index) 8 I WFT W % % ii;r PF~%& @ %ki~ 8; 



X W T ~ ~ * ~ + ~ ? ~ T F T ( F G I W T - ( ~ ; ~ )  p k - ( z k - 0 y r k ) < 0  m m  
i ~ ~ ~ ~ W f ~ i f , ~ k + ~  p ; - e y r k ~ ~  r n m ~ & % f & & R  xk 

r n & ~ ~ i " ~ i k * m  eyrk1p;  ~ ~ ~ s r r ; ~ ~ & s t a + ~ f +  ,, -31 
em;rW% p; E I I ~ I *  Y r k > ~ ,  e2p+k!yrk 3 ~ :  e v h -  
(lower bound) &ll 

W. 0 VI 3?!? '4f@fG (upper bound) % &ll 



unbounded 

hyper-plane 

non-basic variable 

inquality 

half plane 

maximisation 

half space 

convex set 

relative profit co-efficient 

relative cost coefficient 

basic solution 

basic variable 

surplus variable 

primal, 

primal dual relationship 

optimization 

post optimal 

objective function 

upper half plane 

simplex 

simplex method 

algorithm 

identity matrix 

two phase method 

weak duality theorem 

dual 

minimisation 

slack variable 

criterion 

model 

decision variable 

lower half plane 

boundary 

transportation problem 

bounded 

marketing 

range 

transpose 

iteration 



entering variable 

e n w  
strong duality 

iterative method 

realistic 

empty set 

linear programming problem 

linear programming 

constraint 

canonical form 

equality 

Isovalue line 

Isocost line 

vector 

feasible 

sensitivity analysis 

operation 




