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T h i s  s t u d y  p roposes  a  method f o r  r e c o g n i t i o n  o f  Tha i  p r i n t e d  

' c h a r a c t e r s  by t h e  s y n t a c t i c  method. The r e c o g n i t i o n  method combines 

t e c h n i q u e s  o f  s y n t a c t i c  t r e e  s t r u c t u r e  a n a l y s i s  and g l o b a l  f e a t u r e  

a n a l y s i s .  A f t e r  v e c t o r i z a t i o n ,  t h e  former method i s  used  f o r  rough 

c l a s s i f i c a t i o n ,  i n c l u d i n g  v e c t o r  t o  p o s t f i x  tree o f  p r i m i t i v e  

t r a n s f o r m a t i o n  and t h e  d i s t a n c e  between t r e e  of i n p u t  c h a r a c t e r  and 

t e m p l a t e  c h a r a c t e r  t h a t  t h e  head of c h a r a c t e r  a d d r e s s e s  i n  t h e  same zone 

a s  i n p u t  c h a r a c t e r .  Next, t h e  l a t t e ' r  method i s  used f o r  f i n e  

c l a s s i f i c a t i o n .  Dominant c h a r a c t e r i s t i c s  of c h a r a c t e r  a r e  ana lyzed  t o  

i n c r e a s e  a c c u r a c y  o f  r e c o g n i t i o n .  . I f  a  c h a r a c t e r  i s  n o t  r ecognized ,  t h e  

v e c t o r  i s  enhanced by u s i n g  t h e  j o i n t  of two c l o s e l y  broken l i n e s  o r  t h e  

c u t t i n g  o f  s h o r t e s t  l i n e  of i n p u t  c h a r a c t e r .  Then t h e  r e c o g n i t i o n  

p rocedure  i s  p r o c e s s e d  a g a i n  u n t i l  r e s u l t  of  r e c o g n i t i o n  i s  a c c e p t e d  , 

o t h e r w i s e  i t  i s  r e j e c t e d .  The r e c o g n i t i o n  r a t e  i s  abou t  97% of 966 t e s t  

c h a r a c t e r s ,  1 0 1  c h a r a c t e r s  a r e  used f o r  t e m p l a t e s ,  and average  r e c o g n i t i o n  
' 

t ime  i s  1 . 0 9  second p e r  c h a r a c t e r  on t h e  IBM-PC 486sx, 33 MHz c l o c k  speed 

machine. 
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2 I ~ ~ ~ q r n ~ ~ l m u ~ r u ~ ~ n q n  ~i'kj~IA~dgnrn~~wn~u~L~n~n 

3. DO iluniibrnu13nIdu"~~(ildaiu ~ i o ~ n m l ~ u u n I 6 S n  

begin 

Trace 1dfiJTGl6Gl1d 

liusii9~uadauIma~qm1wfi3grjir h r j i adau lvku6u  

Trace ~ ~ I f i ~ q n i i n I ~ I .  r ~ u d i ~ a i a u I m a d q n r n w  

~f rj;ndauIma~gr~n~wfii]~iiu~~rj~sia~Ba~~urji;nda~I~~u~u 

then $1 step 5 

end if 

a i i ~ n n ~ r i l o i ~ ~ u r i l  Imu 

iiiiMiJ~uiw~a;imLrila~fln"i)1n~~~i~Iw~ brep 4. 

then il step 4 

else I d ~ ~ ~ n d n i u ~ i a ~ n ~ i ~ ~ ~ u n n " n 1 d  

end if 

end do 

9. else 
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I 10. end if I 
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qniii~~m'LM"~di~h -1 LRUO 

, , 
6.3 6AdG.l node ~ I J  3 634 L ~ ~ ' ~ M " F I I U I ~ ~ L R U R J ~ ~ J  node %I&~IRJ\~ 

'Luns~in"2%d% node Eii~~~~m'bi~&~n~.a"~iu~da~i3in'ki~ node Ei1JfimaJIR;jd ~M"fi7~um'Lfi~;i~ihl 

-1 lduiiu 6Jt~n"ILhi node A L ~ ~ ~ L I ~ I U  62GJ 3 ~:Girfill~U -1 



Fl 
Nxl Nx2 Nx3 

n .  ~ P ~ ' ~ J . w ~ I J ~ B J ~ u ' K ~  11. ' i ~ 4 ~ a j l ~ n 0 4  node 

ni.j~$an node ~~:~il~u~rmra~6uk'11a~~')n~nai dn~s:rii~un~Gqndnlmuma. J 

t i l j n q  n lnqn~i%Lkn ~d i i i ~u6~C~u ' k i i r qnL l~ i  tl~aun"lM"I.6"qnn~~~wnqn~(jlqnd~~ikr 

. n n ~ a ~ ~ u ~ ~ r m u  n n i  2.11 n. :aymiwdpn~~iria~ti7 wuqndaiu I qmdurnuuaa.smw 

~ J E u M ~ ~ J ~ I ~ ~ I I ~ ~ L ~ I u L ~ ~ L ~ ~ S ~ ~ L L R ~  Iu f i  2.1 I r ~ J ~ M " ~ ~ ~ ~ I ~ u L ~ . ~ I ~ ~ ~ J ~ u ~ B ~ J L ~ ~ L F ~ o ~  
c v  w 

(node MUILILRB 0) LG~L~~IILLP~~:: node 91~~17n1~ai rn07LI i iu~h6~~ 1L t I f l J~~ f i  2.11 fl. 



7.2 ~?3 i~d i~~~~~gn~a icw i ]~n"76nw ' I ~ ~ f i u r ; u ~ i i r ~ ~ ~ a ~ ~ ~ t ] a i ~ l t l a ~ ~ ~ ~ n ~ ~ j ' b i  
u 

i i g n ~ a i ~ ~ u ~ : : ~ h ~ ~ n ~ a a i ~ ~ u m 5 ~  ~iann~naiwnaufinu ~&al3ukmauni~~fitrzl~~w 

h i ~ ~ ~ ~ ' t t a d ~ n d ~ ~ u a a ~ n " ~ ~ n ~ ~ m ~ i ~ 6 ~ 6 d ~ a ~ n i a ~ ~ i f i u 6 ~ ~ n w 0 i u ~ ~ w  ~ u n i ~ ~ f i t r z l ~ k ~ ~  

6 2 ~ n ~ i ~  feature 

u u  *" z 
I. 5nwwva~ primitive ~un?.i4nlt7~idt I6ri?vu(il'h(il~u 

1.1 primitive L ~ P I J J  8 $ L L ~ L M ~ ~ ~ U % Y ~ J  freeman chain code L$$I~* 

~ ~ n u n n ~ n a i ~ & ~ 5 & i ~ f i f  J 8 kudlia:: primitive msaunq&ud 45 ~ J R I  6~lltI"Jl~ 

fl6 2.12 n ~h primitive ~Fiunsmuiu~av o LLrmi2nLmaiLFiuiuns&iYuZJLLoi o  fir^ 45 a ~ m  

lhh 



1.2 primitive 'Idnnu a 5 $LL~JLI I~u primitive ii3n~h3dnnufih~m 

siadauriur7n~aaiiw 1 ~ i i n u ~ ~ n ~ ~ o i ~ ~ n a ~ ' t i ~ ~ m o i a ~ ~ a u i i y ~ ~ m n ~ l i ~ ~ ~ n  dm primitive d 
i ~ ~ a i h ' 1 ~ n a ~ ~ p m i a d a d m 3 ~ ~ m ~ U Y ; ' u d  1 lu 4 aadidnnu unwn~mai~dnnd~~mda 

dauayh.u?~7~6~ndii 6~itamd1upJd 2.12 a. 

n. primitive Lh013d 

fi 2.12 primitive 

2. ~ U L ~ ~ P L U U  sindnt;i?uiji primitive ~ ~ . I L & W U  1 67 L L M U L B U ~ P ~ S ~ ~ ~ U ~ ~ ~ U ~ ~ J  

45 a m  iw: primitive ~~na&i; j jan~ida~ 1 6-1 Linu7~nadi9(ilsiadauIuAudfi.j 90 a ~ m  4 4  

~ ' a u ~ i d ~ a : d u n ~ a d m n " u ~ f i ~ w % a ~ 6 ~ ~ n ~ ~ n i w i ~ ~ ~ ~ ~ n ~ w ~ ~ u ~ ~ i u ~ ~ d  ita:.rii;jjandrii~ 

~ s n r u i ~ ~ u ~ n ~ ~ i u . i ~ i i ~ ~ & L h ~ m 6 m a i ] d  primitive ~ ~ S L L M U  primitive aiss:fi(ilIdI6 

L ~ ~ ~ ~ ~ L L ~ ~ ~ J ~ ~ I ~  wnsins:nrmnn~mai67u primitive LL&I C~Cnistid~yuaa~uTi~~:: 

primitive aaniau 5 ii7uiau i5tmnii yU16Wiuu iinu67u~wniiJLisi -2 i d  +2 { -2.-1.0.+1.+2 1 

~fliiuu~iazd~uiatm dwnrndwiflni (~LHGN'Iu~~ 2.13) &u primitive ~ J ~ I U ~ S ~ S A  

u16an'$un&~n 5 iii lh nnLnaiiriwm~iyu 148 aJq1 3:k primitive Liiua3muiuiaa 3 

iia:iyuii WLLIUL~U +I ~Suiiu y u~~u~~~~s:~~mi1Ir~1~uni~~fim~!ml(il~ln~m1 

~:u:~a~6ulumaaa67~nyrj ~ ~ ~ ~ z ~ ~ I ~ ' I ~ u n i ~ ~ f i w ~ i ~ ~ . j  feature d i i a ~ n i k ~ a d i ~ %  
I 

nia-ifiuu~iudaziZu(iluim 

-I -I n. yuluu;r~uuno;rl?nL~oi~dum9~ a. yu~uu;r~uuna;r~an~woi~~nnu 

f i  2.13 Y ~ ~ d ~ ~ ~ ~ ~  primitive 



mauO:Kuuu 
nm. nm 0 

tduo:6ui1-1 
9:6lua7-I 



5. 6ukiia~ prirniuve ~FXrni~~dawn%naiu~itu primitive LLE;? primitive ?"6 
a : ~ n r i i u i $ n ~ u a ~ u 6 n ~ w ~ u ~ ~ 6 i u n " u 6 u ~ a ~ ~ ~ n ~ n a  i~vi!nis<md wdi6uaa J node Iuhb 
~8&u~M"inisk~u~rnu6i6u p ~ t f i ~  ~~arniuuiii~iunidi~dli~fiwLiwn"u6~i?jnw0iuLLm 

& 2.16 Ltarmrn3LLdaJqin~2n~na$~~~maI~~~ 2.11 

5.1 node ? I o J ~ ~ u ~ ?  primitive ~l:llnn~lJ9in node aaannlmanDj IJxnilu62u 

5.1 .1 primitive 

5.1.3 ~~s~aad?uM"~~ta:drnM"it191a~ primitive 



5.1.4 MUlULSln node ~ l U ~ 1 6 L l  postfix 

5.1.5 6dlIJ~ node LIU I 578 

5.1.6 64 ' Id~J  node d i d  3 678 

5.2 ~ I ~ L ~ ~ R J Q I ~ ~ & ~ J L ~ ~ L F I ~ ~ L ~ ~ " u ~ ~ ] J  primitive G J ~  algorithm 2 

n. nn~na;-da~GGnnus n. n ' uha~ i?n~~ la f  fl. n'u'kaa~ prwtlve 

%~~~OJLLUU postk ~.s"c f iu~ l~rn  posa u8@m).nUlil41 postfix nil4 node 

$i 2.16 ~ I ~ L L ~ F ~ J ~ I ~ ~ U ~ ~ ~ ] J L ~ ~ L F ~ ~ ] T " ~ M " L ~ ~ ~ ~ U ~ ' I I J  primitive 

ni~~~~~~ilin~u'btjva~~~n~ma~~hh'btiia~ primitive 

I. ~ idauM"~aa~4$n~  
2. bl iuJkhat r7nwaiMuu p d  

3. r i iw(i l~uiu~~a postfur lM"ifw!nq node nm6u'bfiaa~i~n~wai 

4. Do nnq node aa~6u'bfinad~?niwai m u h h  posdix 

begin 

5. &J node primitive 

6. b node aac primitive \!I% node ~ ~ ~ L ~ ~ ~ J ~ M " L M ~ ~ u % ~ I ~ T u J ~ u & & ~ J  
~7n~wai  

7. f i l ~ 7 ~ ~ 1  primitive L L ~ : ~ I ~ U L ~ ~ ~ J C ~ I U ~ ~ ~ ] J  primitive 

8. 6 1 ~ 7 ~ ~ 1  LSIQIM"TII~~J&~RW 

9 end do 



I 4 ~iumym~~m~m:~(ildaima~6~6n1~.j 1dal$i3ulunisLGmLimi.j 

feature 

I .5 6uIiiaa~ primitive L~~I~LGMIL~MIT~uG~~~~~~~J~I~~~I 

1.6 ~1i~~dmda~11a~n"uk primitive dalkangnkuh~a~6uE 

primitive ~uM,nld?utiama~4~S~ 

1.7 hk '119 dL?flLF& L & ~ ~ $ L L ~ R J $ ~ ~ ~ ~ J ~ ~ ~ M ~ " u L L Y L I  L L C I ~ ~ L R I L ~ ~ L R I  

WlJ feature 



I . lo  $a~taaR L~a1 ,W~~~a i~a~5q5nm6u~~1Jy  niwi~~ul i r j ia  aua. via 

$a6u7 ~ & a ~ i i u n i d a u a 1 ~ , ~ ~ 6 u 6 ~ 6 n l r ~ 5 6 u ~ ~ m  



d Pa G 

~Gu~bPTunii 613:~: ~ ~ a : i ) n a ~ ~ d ~ n i ~ ~ t P s ~ ~ ~ ~ t l t ~ i ~  feature ~ ~ ~ n i ~ i ~ i l i ~ n ~ w ~ C i i u ' ~ ~ a ; ~ R " ~  



I .  ni6~nnminuil~aad626n~ ~hnisLfiuu~iuu~~a~i41~1~i~LLmnFii~3~ii~6~ 
l w t, C  v  a  LPP 

~nM6u~wfiuii2Cn 'fmdni7~~1 (Tree-ta- 

Tree Distance) smild6uU pnmitive %13?il 
* a  l v  

U ~ M I ~ ~ ~ : ~ : ~ ' I I ~ ~ U ~ ~ ~ ~ L I  Shin 131 &~~urn5iiu?u~~~~nul~n~r]s~ln5u~d 

1.2 ~1~16i.i::tl: (Tree-to-Tree Distance) [3],[8] ~~a~1r i i ~ :u~ad~~"s r r f i  

D(i.j) i L L ~ :  j ~ihdi~a~Ei161.1 posxfix aa~6uba~h6nwb~uu  (P) k1Guu'11a463 

~n&6a~ni3i~ i  (a) RIUE~I~  1; a = hh.la (j) L L ~ :  b = h-lP (i) &U a tta: b ~h node r a p  
0 I 

P . P  

a LM:: p , ha(a) = 1 LW: hP(b) = i &$u D(i,j) o:~heiizrumminan Liads:IaKiikiau 

a l a  sin R"u'bj"!hu P/b fi7IIUnIti D L ~ U L W ? ~  win rn'n lplu m LLR: n Lgu<lu3u node 

a a d k k  a L L ~ :  P ~1~6161~  algorithm aa~nimi~ii~ru:~tanu algorithm 3 

C W  CI 

1.3 cost ilau algorithm 3. film@;[?& 

1 .3.1 niwnn~C7 Iti cost ~ihl 1 ajlauii~~~iiiriim(ilI%nu Shin 131 

i.3.2 ni36(ililan I $  cod lihl 1 L h L 6 i ~ f h  Shin [3] 

d 
1.3.3 ni5~~md primitive f i im( i l~~~~~nFi idhad Shin 0d~h.1 Shin 

Y U  u 
w a  a v  f i l ~ ~ ~ ~ w " ~ 3 l L ~ d  primitive In7 c a t  L h  1 LRUa U~n15fimlm~ IUUYhl primitive L~um5d 

~ C A  U P  w ~ 1 0  

LLR: primitive unim W U ~ J ~ ~ ~ I M U ~ ~ ~ ~ I ~ L L M U ~  primitive &-m~n~.~nxurn cod i in i in i l  

L L W U ~  primitive dumnd7.siiuuin cost aa~n1511md primitive ~~6h~I3uuimd 2.5 



D(O.0) = ^ 

Do ]=I T O  m 

D(Oj) = N(Wa)'q, 

END DO 

DO i=1 T O  n 

D(l,O) = N(P/~)*P. 
END DO 

DO 1=1 T O  n 

DO ]=I T O  m 

E(O.0) = 0 

DO L=l T O  t. Where t = r(a) 

E(0,L) = E(0.L-l)+N(Wa L)*q 

END DO 

E(O.t+l) = E(O.t)+q 

DO k= l  T O  s. 

~ ( k . 0 )  = ~ ( k - ? , o ) + ~ ( P / b . k ) * p  

END DO 

E(s+ l  0) = E(s.O)+p 

DO k= l  T O  s .  Where s = r(b) 

DO L=l T O  t f ~ ( k - l . ~ ) + N ( P l b . k ) ' p  

E(k,L) = rnm { E(k,L-l)+N(Wa.L)*q 

END 30 ( E(k-1,L-l)+D(u,v). Where u=h  P (b . k)  . = a .  v h (a L) 

END DO 

DO L=l T O  t f E(s+l,L-l)+N(Wa.L)'q 

E(S+I,L) = mm { E(s ,L)+~ 

END DO 0 - l ) + D ( v )  Where v=ha(a.L) 

DO k = l  T O  s ( ~(k- i , t+ l )+N(P/b .k) 'p  

E(s+l.L) = mm 1 E(k,s)+q 

END DO ( E(k-l,O)+D(u,]), Where u=h  (b.k) 

( E(s,t+l) + p 
P 

D(I,]) = rmn { E(s+l.t) + q 

( E(s,t) + r, Where r = subsltutlon cost of pnmltwe a ( a )  & pb) 
END DO 

Where a = h-la(j) 

Where b = h-lO(l)  

END DO 



m i n d  2.5 cost aa~n1311nufi primitive 

2. ni+hni&n~~i~ feature ~ ~ ~ ~ ~ L ~ U ~ ~ J R I T P ? L ~ ~ I ~ ~ ~ T J ~ I J S I ~ J ~ ~ ~ ~ M ~ ( ~ ~ U P ? ~ ~ I T  

L ~ ~ u u L ! u u L L U U M ~ ~ ~ ~ : ~ : ~ ~  L ~ U ~ I S L ~ ~ ~ ~ U A ~ U L ~ ~ M I . ; ~ I U ~ U ' L I ~ J  primitive dr?~i ' l~~~ahi ihM5n 
U V W U U  

&umn?an&.s 2 E ~ ? ~ ~ ~ W W ~ R T J ~ J ~ L M ~ ~ U ~ ~ U ~ ~ ~ ~ : ~ I ~  ~ i ~ i i u m a a ~  primitive d~~wn 

hah d1z:u~~~ad1~~a~~(il~ii0d1~ilci1~~mi1~.;ji~'3~aa~ primitive aad~?jn&J 2 $ 
~in~~nn1~61u~u6sn61'1 ai~n~~~~Ei~inis~~~nl~!~nl~(il~mmm&~~:~~~a~i~~~~aa J 

primitive ~:iwan13&uurid~nn"a~ Kciadati?jn&J 2 ir$$~d~~wnpiiJfiudauii.js]inLvii 

i u  ~iiiiLhniTlfiuuL!m~~~ndRiitlfiwin ih R fiu n M i a  a riu .a i n r e ~ k  

rinuktmndi~fiurnu v i i~h indanis i i~~un6~jn~ 6~uir~~~,nnisLfiuui$m1ouM167sv"u:: 

aa~C?i?jnw~~57 ;. l~&~iirnslf iuu~fimi feature ~&a~in7mu~~orndi.~aa~~"2~n~. j  2 asnm' 
' 2  

acii~qntia~uinO~mc 



begin 

2. I j 7uuwl~rndo~vi i~m ii"i~h o 
IGiium~m~ai&i~iiu~iiu~d ii A L ~  o 

' L ~ ~ I ~ ? . I u ~ ~ J ~ ~ ~ ~ $ ~ ~ ~ Y w ~ L L W  fi6llh 0 

3. DO qnl g n d l a 1 ~ a ~ h ~ n ~ k . r n i ~ i i l i n m 1 ~ 7 ~ ~ n d a i u  

begn 
r d  B 

4. ~fim~irnqn~gnhima~%ri"fw3h~~'y~] mgmkndnammqn 

5. u ~ : u A i ~ ~ ~ i i q n d n i t l ~ i i u  2 0 ~ 0  nio 
u 

cost aad pirmitive %I 2 ~ I ~ ? ? U L &  1 

then L ~ M ~ i l ~ l U ~ ~ ~ n l R l d l ~ i i ~ L i i ~ ~ r ~ $ n  1 

end if 
u 

6. If ~ ~ ~ ~ ~ J ~ C ~ J ~ ~ ~ ' I J L ? ~ Q ~ ~ ' U  

then L~U~i~iU2Ug~d~ld~~~idL~F1$n 1 

end if 

7. end do 

8. L~JJhmlJn'ld = 4~1~?u~d~ldodh~apl~n ' lJL? l~ 

Liuciinnu~ihl: z * i ~ u m ~ n d a i d i d ~ u ~ h l d  

9. end do 

2.1.1 algorithm ~aJ?ll3L&t~~~fltJy LH~Q'IU algorithm 4 



2.2 ni~~fiuu~~uud~uima~di~Ei"flw ~~nnnsrcauj i6~Smoiu~L&iI i i  

~iirird7ufl3dLm~au mia~~~nh~f iu5~6&1ui f4 iu1nu"a~~i ; ru .~~~  Inul; algorithm 5 Cii cost 

aamis~fitlu~Guu primitive a a ~ ~ ~ a d t i ~ 5 n ~ ~ o i u ~ ~ y ~ 1 i ~ y n " ~ 6 ~ 6 a ~ n i ~ ~ i  9rPnGild~~ul< 
Y ~ I J ~ I R ~ I ~ ~ I . ~ ~ ~ J G ~ C ~ W ~ ~ U L L ~ U ~ M " ~ I ~ ~ ~ U  

n13~fPf W L ~ U Z I ~ ~ U M ' V ~ J ~ - J ~ ~ W S  

I. mdm~"-madh5n&k~n1*1 

2. DO In7 h 6 ~ 3 7 6 ~ L L u ~ d ~ ~ n i i ~ i ~ & ~ ~ ~ ~  

begin 

3. M I ~ ~ u ~ ' ~ ~ ~ J ~ ' ~ ~ ~ M O ~ U L L ' Y Y  
4. Ci  7rirnitive na~~~t i?d-~na~ I~MI cost ho'LQ~1in.r 2.5 

5. 61 ccst ~\~d~~u~;iudirn1u~ima.~6~il"nw&~~'~~ 

6. end do 

lr l l 

ni-r~Guu~Gmi.r feature A 2 ~ a ~ w i u ~ ~ ~ : ~ n ~ ~ ~ u ~ ' L < n ~ ~ ~ f i ~ n ~  h 
Cnmbudqnu'id~fluuLim udnl~~~tiu~uun~~~~~~~::6ad~~an'L~M"~~m::rcufiu63 

~ ' M ~ Y S ~ ~ L ~ ~ F ~ ~ ~ ~ I ~ B : : ' ~ ~ L L F I ~ ~ ~ ~ J B I ~ ~ ~ C ~ W T & L L ~ Z I ~ U ~ ~ I ~ ~  ~u~hwa~M"n~$~iimr(nia~./n 
:: 2 c  r; ;u nmnrwalh~iinr~nilum~uni~~i 







2.3.5.3 ms~ilaau'brYn i ~ n m ~ h ~ " 2 3 ~ n a u ~ 6 ~ 5 ~ 8 u n . j ~ ~ i a  

dauaJIy!Iu~iu?an~iu ~ v i i a u i i y k a ~ n ? n  uciunnsiid primitive aa~lRunurflu ~5 d iYu  
L ~ O J L U U  -2 8 4  I ~ ~ I u $ z . 1 9  n 

C  P  LI 
2.3.5.5 n3?;3aauniki G~nww~hM"~7dna~cc~t3u~au~13~~a 

' 3  
~%au~uIuuu3a7iuu rvirauiiua.i::8 ~ ~ r i ~ m n o i i ~ i  primitive a a ~ ~ ~ n a u ~ 3 u  ~2 d j l Y ~ ~ h u ~ ~ u u ~ ~ ~  

!nliausia~gu -2 5.1 2 v ~ n  CI d i U ~ ~ i ~ ~ ~ u u a a ~ 9 m A a ~ ~ a ~ ~  o 8~ 2 G J I U ~  2.20 n 

P  P V  C P W  

2.3.5.6 ns~~aaua3:a ~ a n v u ~ i h r a ~ n a ~ ~ ~ ~ ~ ~ a u ~ 1 5 . ~ ~ . i a ~ 8 i l u  
t 
mIu~~u2a21uu ~vjlauilUa-i:S L L B L L ~ ~ B ~ I J ~  primitive a ~ ~ ? J n ~ ~ l i h l  CI d i ~ u ~ h t l J L m a a J ~ m  

hauiaL3u -2 -I ~ ~ : ~ 8 ~ d ? ~ 7 ~ ~ ~ ~ 1 ~ ~ 1 3 ~ ~ ~ 1 ? 1 ~ ~ d ~ l n n ~ l  I Lam ~JIu$ 2.20 a 

2.3.5.1 ~1m;3aauIi~uia (7) Ldam1nId-imaO~i13:uAbBii~ 

~ d ~ i n k u u n  (7) ulniin r u " u t m i i ? ' a n 1 s n ~ ~ ~ a a u ~ m t l n ~ ~ ~ ~ a u i j n w 1 ~ , - ~ " ~ a a ~ i 3 5 n ~ ~ a ~ ~  1 
W P  C   tin ~~F/?uIII~uI~ i ~ n ~ ~ ~ k l i ~ ~ ~ n a ~ ~ m ~ ~ ~ a u n ~ ~ ~ i ] d i l u a ~ ' I u ~ ~ u m ~ ~ ~ ~ ~  i primitive a a m  

nau~flu C4 u~:$l&15~~iaL8adLh primitive L6 $a L7 







I 2.1 iii~~n~~a~n"a~niniimd~uriird~~a~~hyda~~tla~m"u~.~ j 
~~fnnndau~~i63un"u~d algorithm 6. w m i 3 d a U L ~ ~ ~ l d l u ~  2.22 

1.2.2 ~ i ~ ~ n ~ n a G b ~ n i ~ ~ u ~ ~ ~ a ~ n " u ~ ~ ~ a ~ ~ h y d a ~ u ~ u &  ~l~l:ch 

nnju~dd ~~i?ni~~~aau6h~i?t l i fu6d algorithm 7. wani~dau~mdIufi 2.23 





2. ni~6~~~im~maih~fiuaan nn~naid~u~iu~da~~n~ni ! i~5~n~0d~h~( i l~a1t l '11a~i~  
r i gnw~ra:i~ai~~i7aa~~3n~ma'1%~iu 15% ~laami(il~a~n~a~~an~m0; ~ii-itn"(il~:m5ail~i~an~mam 

riz A i%udq(ildiadaauriu3nniruon ~ m ~ ~ . k n n ~ a a ~ a a n r i a u ~ ~ n ~ ~ 1 a m m ~ q ( i l d i a n " ~ ~ ~ n ~ n a 4 ~ ~ r h  
w w 

L & ~ J  ~ " ~ ~ ~ ~ n ~ . ~ ~ n ~ m a ~ ~ a h ~ n n i ~ ~ w n d b n i a ~ h ~ 5 u A m i n ~ 5 n d ~ 5 u d ~ u ~ f i u ~ l a 0 ~ ~ n ~  

ms~minnnLwaidmLfiu~:i(iloan~4~a:: I gnLniiu n i . 1 ~ 8 ~ I u  algorithm 9 

fUgc&h& nl'i~(i)~3nlGI0~d?~~fi51 

I. E rm~~n~~a~~~1lai~d9ftl1(il~ud~(ildsian"~~(il~i~~wn 

~ m t  ~Gaun-i~ I?" 
then 

47 step 

end i f  

2. ~f rmnnLaaipm~aim~ijm~iuui~auniidfiiMu(ilIi 

then 

41 step 4 

end if 

3. il~nirjli~i~~~11u'bjais]i~ni(il~~n~naSa~~~ii~~6 

4. 6(ilnn~ma$~3udauLiuaan 

5. ~ ( i l L % l ~ ~ M l Q & ~ ' b t i  

6. i l u n i ~ i  ~iu~~mtn"(il~~n~na~d~u~jiUr6 



iuwd 9& "1 ZE 'BZ 'bz 'n 'oz eurn~nruc~~~\ueei~ugtgre~bu~n~ WWPW n .- v w urii~~nutn~i~i~nue wen P I 
Pa 

yceau~nazaim$n~~umiub::bnuiw~~~geko~ muug~g r o~ep\ r r~mRonep\cengi " P ' ' a ' 
L~nuiwe~g~wue~ugt~i - n n 4 ~i~p~~mFIe~~(ln~p. vc SMOPUIM UO~U!W POL qsnlqiured 

nruiirp\npLb rap ooc umaunp:enLLum ~~~~~u~PP@~u~~~KLW~@$~~\~Q~L~ 
a P 

nguncprLuLypppLgumy rdp 009 uLnaunpzenLLuu reei~i~n~coruinu~nuee~~~~t~i P' '='? 

30.2 SMOPU~M 10~ PJOM nruiirpgpq ~ulaukmnm~ut(c~u~e~~u~tgne~ z P 



Id Id 

lunimnaa~~%i iGant+iiq6~ EUCROSIA ~ I G I  48 point ~5uii~6nnlusOiU~~uu~~n 

~ w : ~ ~ ~ i ? j n & ~ $ ~ ~ y ~ ~ w m i n ~ u ~ 3 ~ u a ~ 6 ~ u ~ ~ u u 1 ~ d ~ u  idal$mu7~nrnaun~un4d?~~d 

~~I?~~I$IJ~u ~ ~ u ~ h i i ~ i ? j n ~ ~ ~ u & i i ~ r v l ~ ~ ~  101 hi?jnar 



I.  n i - i w ~ 7 ~ m r m ~  feature aa~G~i?jnw&u~~uu ii 5 jduuuda 





C P  tr 

~fl%~na~bj~~ol~-&‘h(i)ni]~] h f $ d a h i ~ a ~ 9 L n a i  IBM PSNaluePoint $A 
4 3 3 ~ x 1 ~  80486s~ R--JIUA~ 33 ~nn:~i~mZUnirnnsau Idiwanirnnnauonun1n4 3.1 ii 
~a31f1i3ij1 96.79% P i n j i u m & ~ ~ w u n  966 t i 2 c n ~  Inuiinisijiijn 1.96% ita:b 

aiu1~ai~iI6 I .24% naiiIYuniljjilsiu 1.09 juifioia 1 k j n ~  InunaliI+wltl3~"uwsJ 
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