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Perceptual and cognitive mechanisms play crucial roles in developmental disorders, such as 
developmental dyslexia, and autism. With regard to developmental dyslexia, various hypotheses 
such as disorders in phonological processing, the magnocellular system, and cerebrum-cerebellum 
circuits have been discussed. Perceptual stability may be an important factor in the problems with 
reading in developmental dyslexia. The human brain may not have evolved sufficiently to 
automatically pro"cess "letter" as with "face". This could explain why it is difficult to transform and 
integrate information related to sounds and letters/words in developmental dyslexia. Studies in 
cognitive neurosciences should contribute to determining the cause of developmental dyslexia and 
other disorders. 
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~:i!~~~O)CPL:' b4~';:~~~~~ c EiM:JlEA ~ 7 ~ "7 A 

(Wing, 1996) ,;: ti, *OJt· ~;g*O~~~O)~:i!:i&!f~EH;: to tr ~ 

~~~~~~~~cm~~h~. ~~M~~~:i!~~~ 

gf4~~Jit~';:tol\Tti, ~~~~~O) '5 ~~=;:ffi~fU;:~ L 

T I:g-~AAH~~~~ J (Shaywitz & Shaywitz, 2008) iJ{1-t 

*B1~~-t:7')VL:'® ~iJ{, ;: o)'iiJ~';: b IMagnocellu­

lar *AAI1!~~~~51J (Livingstone, Rosen, Drislane, et 

all., 1991) ~ I/J\~&1AAI1!~~~~51J (Nicolson and Fawcett, 

2009) tJ. c.-, ~~~0)~fjfUJ.1RlJffijO)~~i:-1~:fiij-g ~ -t: 7')V 

b ~~~ ~. Ei M:JlE;( iJ .:::.. A' A ,;: ~ L T ti, IJL\O)I1!~nii 

(Theory of Mind) ~51 J (Baron-Cohen, Leslie, & Frith, 

1985) ~ I~~ l \~{*Bq*1Ei5- (Weak Central Coherence) 

~51J (Frith & Happe, 1994) tJ. c'iJ{ff EI ~ h T ~ t:. it: 

~:i!~~~~L:'O)i5-*~~ft<~<, ~~B1£.0)~~ 

b m~ ~ h ~ . *OJt· ~;g*O~~~ ,;: to tj ~ ~:i!:i&!f¥ 0) MB~~ 

'r1:i:-f~~i~ ~ CPL:', I:: ~ O)~;g*OBq*~'r1:iJ{c1).;t T < ~ iJ~ 
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b L htJ.l '. 

*~L:'ti, ~:i!~~~O)~~Jlc1).L:'C~;t ~h~ bO)O) '5 

~, ~~~~~O)CP~Bq~~L:'® ~ developmental dys­

lexia O)*OJt • ~;g*O • ~~;( iJ .:::.. A' A';: "J l\ Tf~~i~ 

~. ~~~~L:' ti, ~:i!:i&!f¥';: to tj ~ *OJt • ~;g*O~~~iJ{ 

±~ tJ. ro~~ c tJ. --::> T to !J , ;: h ~ i:-~ !J 1: tj" ~ tJ. iJ~ L:', 

~;g*of4~iJ{~:i!~~~liJf~ ,;: to l \ T:ll t: L T ~ t: 1)t*'J i:-7:J. 

T l \ ~ t: l '. 

WHO O);fflt$to J: U:frttJO)~~~5t~Ji (lCD-I0: WHO, 

1992) ';:J:ht~f, JL\I1!Bq~:i!O)~~~ (£*Bq';:ti~~3to 

J:U:~~ ~~W~, ~ttJ.~ 0)~*~B1~:i!~~ 

~ ~ 0: ,;: J:tifU1:~:i!~~~L:'~JJJ<; ~ h ~) ,;: f3 i h ~ b 0) 

O);tt~JBC L T, CD~:JlEti~';:~L~}]%WJ® ~ l'ti/J\WJt,.ij 

L:'® ~ ;: c, @cpflKt$~*0)!±.4m~BqJJJ<;J~H;:i* < ~{* L 

t:.~~~:i!O)~~® ~ l\ tij}!m~L:'® ~;: c, ®;fflt$~~~ 

O)~< i:-*1*J-:njTl\~, J[~¥~N~iJ$c1).~htJ.l\~~ 

L t:f~:i&!L:' ® ~ ;: C, i:-$tj"T l \ ~. tJ. to lCD-I0 ,;: ti, 

II J\ WJt,.ij to J: u: w£Ft,.ij ,;: ~ ~~:JlE ~ ~ 1TttJ to J: u: 'r1H~ 0) 

~~~J b~~~ h, ;:;: ';:~ttJ'r1:~~~~1T~~~~tJ. c'iJ{ 
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2;-itLT~'~. 

it: ) j I) jJ ;fflt$~$:& (APA) 0):AE66 ~ ;fflt$~,~O) 

g~wr • *1E~t"7 =- .::z. ) }v (DSM-IV-TR: APA, 2000) C'ti, 

IJm1it, ~}]~:M, IJ\~:M i t: tiw£F~Jl t.:M 66Tg~wr~ tL ~ 

.~J tLT, ;ffl~~~, $B.~ ~.~~.~ ~ 

~.::z.=-~-V3~.~ ~~tt~~.~ ~.~~~~ 

L;qiEl~e':J 1TJJJ ~~~, ~ ~~Jl i t: ti I J \ ~:M;FJhE~ 0) Ui~r~, tff 
j,:.~, 1- 'Y 7 ~~~, ~~it!!~~~, ~~:M, IJ\~AA, it: 

tiw£FAAO){fuO)~~~ (511~jflf~*~~~tJ c') ~?¥tj'T ~,~. 
§;ij;jfUJ ~~~fl;O), ~1fEB~~Jl t ~ " '5 ;!:tJmJt~ C' < < ; tL t: iJ~ 

.. 
t: i? t.: tJ "? T ~ , ~ . 

L 0) ~ '5 (.:~:ii~~~t.: -:J ~'T ti, ~JiRe':J t.: ti~$#Jit~ 
0)1m:i1': t L Tf~~~ ~ tL T ~ t: ;0), B)j1jttJ:AE~ tiH1± L tJ 

~ '. L L t.:, ~~~~~~~m1m:~ t L T1JE;t ~ L t O)jt 
L ~ ~ ~ ~ L t ;O)C' ~ ~. 

ICD-10 (.:~ ;tL~ ~ '5 t.:, ~~~~~ti±4mq:e':J~fi 

~~ L T~ bJ, {fu:1JC'f~ViO)J3~, *t.:~W t ~''5 t1J ~ 
;0) t:rt.: ~ bJ 1i1~ ~ tL T ~, < mff~O)~jit.: ;O);O)P ~ <b 0) C' 

cb~. L 0) ~ '5 t.:, ±4m-JL\f~-t±:&O) 3 *§O)*§li{~m 0) 

CPC', ~~~~~ti:lr.i?mtL~ o)C'cb bJ, L L t.:~~~~~ 
~JL\f~q:8':J, 4~t':~~JL<E~q:e':JtJl,B;O); t;;t T~' < L 
to)*~Jt~;O)cb~. ~ji~~~O)~~e':Jj jJ=-;(b~~~ 

Let.: ~ bJ, B 1ite':J1Tif]~1it~0) '5 i? t.: ~ ~ tL t:, J\rs~ 

0)*j[e':JtJ~~1E1~ L1~~;O) <b L tLtJ ~ '. 

(1) ~~~~ 

I$B~~~ Learning Disability J (LD) t ~, '5 mg~Hi, 
1960 £F{i:t.: ) j I) jJ C'{~m ~ tL~iJ66t:. ~De':Jmff~O)~ 

JiRe':J~ji~l* ti tJ~' ;0), ttl t.: <b ;O)iJ) P ; T~<t~ • ~ < 
tJ c' O)ff~~ O)B1~~{~m t.: ~jto) cb ~ tf\1t~~1~-t~W~Ji 

t~O)mg:g:C'cb "? t:. B*C'ti LD "",O)*ij;~e':JtJE& bJ *~~ 

ti 1990 £F{i:t.: tJ"? T~iJi"? t:. )($~ti, LD ~?XO) ~ 

'5 t'::AE~ L t: ()(g:~~ ,1999). 

I$B~~~t ti, ~*e':Jt.:~JiRe':JtJ~De':J~jit.:~tLti 

tJ~';O), M<, ~!-t, ~tJ, ~<, ~t.-t~Xti1fUijij-t 

~ ff~~O) '5 i?*:AE0) <b 0) O)B1~ t {~m t.:~ L l ,~jt~~ 

-t~ktt~g~~-t<bO)C'cb~. $B.~O)~~tL 

T, CPij;lRt$*I*t.:{DJ ;;O)O)mff~~~~iJ)cb ~ t*:AE~ tL~ 

~, m~.~ .~.~ ~8':J.~ M •• ~tt~O). 
~~, ~~8':J~~~~D~8':Jtt~~ttt~<bO)C'~tt 

l'. J 
) j I) jJ ;fflt$~$:&O)*Ij:AE Lt: DSM-IV (TR) C'ti, 

$B.~ (Learning Disorders) ti, ~*e':J t.: ti~*~~~ 
(reading disorder), ~*~t:/j~~~ (expressed writing 

disorder), .~~~~ (arithmetic disorder) 0) 3 -:J t.:51 

tJ;tLTl'~. LO)'5i?, ~*~~~O):AE~ti(XO)~'5t.: 

tJ"? Tl'~. 

~*~~~: reading disorder 

A. ~~ 0) iEJit ~ c f~~~~ t.: -:J l' T 0){~A~1Tt.: ~ ~ ~ 
$1tij;~~C'lJ{Ij:AE~ tLt:~~O)iljji~iJ), to)J\O)± 

$£Fi%, iJ{Ij:AE~ tLt:~Dff~, £F~*§~O)~XWO)t.¥~t.: 

~ L:: TAA1{f ~ tL ~ <b 0) ~ bJ +71 t.:{~ ~ '. 

B. ~$ A 0) ~~~iJ)~*ff~~ ~£\~ t -t ~ q:*JJJ(:ri~ 
B 1it 0) $. ~ 1Drn~ t.: f;Jj~ L T l , ~ . 

C. ~~~O)~~f8;O)H1±-t ~tJJ.i-@;-, ~~O)~jttiJm1itt 

tL t.: {$ '5 <b 0) ~ bJ j@llljC' cb ~ . 
(2) ~~It~:?· -{ A v? ~ 7 

~~ (.: ~-t ~ ~~~ t.: -:J~' T ti, =" - 0 'Y /..:'~C' ti 

1800 £F1i:1&-*iJ);, ~~1i{lt.: d:. bJ ± L:: t:jt~1fE (dys­

lexia) O)1i3f~;OqTP tL T ~ t:. t 0)1&, ~jij@lflEt.: ~ l' 
T±T ~i]{~O)1fE-wUiJ), IJ\~t.:J!~,t':~ tL~ ~ '5 t.: tJ"? 

t:. ~jiAA t.: ~ tj- ~ ~~ 0) ~~~ ti, developmental dys­

lexia t ~t;ftL ~. 

ffiI~ T' -1 A v 7 V ) q:~ (In terna tional Dyslexia As­

sociation) ti, T' -1 A v 7 V) t.: -:J ~'T, iE1itC't1E~tJ 

~O)~~~~jtC'~~Lt, .bJO)~~~?~-?-1~ 

7"ff~~;O:{+51C'tJ~' L t, ~ <b "? T4~1~-j'tj-; tL~ t L 

Tl'~. t L T, t$*Iq:e':JtJ~~t.: ~ ~*:AEe':JtJ$BO) 

~~~C'~ ~ t L, {fuO)~;g~Dff~~t.:~jttitJ <, ~.f~tJ c' 
C'O)5W:!l8':JtJf~¥J;O)rrp tL T <b tJ ~T;!tJl L1~tJ ~, § ~O) 

lr~6Zl1f~ 0) ~~f8 t.: ~ bJ ± T ~ <b 0) C' ~ ~ t L T ~ , ~ . i 

t:, ~~f~~~t.:~ tj- ~ ~jt~~~*I~O)~YEiJ:{, ~*~ 

1r~~~0)1i1~~ =?Xe':J t.:~ ; -tt ~ L t <b ~ ~, t L T 
l' ~ (Lyon, Shaywitz, & Shaywitz, 2003). 

(1) -m-~~I.I 

~<t~ t ~ , '51~* ti, M < • ~!-t t l' '5 ff~~ t.: ~~ t.: I*l 
j! L TS bJ, ttl; O)~jiJ&JflEO) tJ iJ)C'£1:~O)lr~{** 
;Oqi1~ ~ tL T ~ , ~ L t ;O)WH~ t tJ ~ . t L T, to) § g~ 

t.: ~ tj- ~ ~~2~ grapheme t 1r~ phoneme ~j!-@;- ~ 

-tt~$B~1T'5 tJ;O)C', ~~O)ff~~;O)~1~~ tL Tl' <. 
t O)q:BO)~~t.:, ~g:g:iJ:{*j[~O)lr~;O); tJ ~ L t ~~~D 

C' ~ ~ t ~''51r'iffi.~ phonological awareness iJ)*~ 

tt~~~:!l~-t. lr~.~~.«~:1J~tLT~, ~~ 

O)CP;O) ;t~JJ::~ tLt:lr~~~'T~lr-t ~lf~~MfIj~ pho­

nological deletion~, 2 -:J O)~~:g:O)~:g:fl]lr~ i\tL~;t 

T~lr-t ~ fl]lr'i~ spoonerism tJ c'iJ)~D; tL T l' ~. 
L tL; 0)1~*t.: ti, lr~#Jjljff~~ t.:1.m;t T '7 - 4- ~ 7" j 



I L-1_Ba_13_n_ce_i_m_pa_ir_m_eo_t----.J 

;/ Motor skill impairment 

Articulatory 
skill 

Phonologlca~ 

awareness 

Basic problems 

III I writing 
'------' 

Problems in automating skill and knowledge 

rapheme-phoneme 
conversion 

49 
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Birth 5 years 8 years 

Figure 1. Ontogenetic causal model of Dyslexia (alteration from Nicolson & Fawcett, 2009). 

.:£- I) - ~ '*I13--t Q. i t:~.ij!g.g. pseudo-word 1=>~~.ij!~N 

non-word O)-'E§-~ ~ ffl ~) G n Q. 

-'E§-6&'l1WtL: iT'iJ~v Q ${l[titM=JE ~ n L ~ L;Jo I), X~ 

0) tM=1J{ij~;g&'l1W tL: iJ~ iJ~ V Q i&E]{!lIJE]~jj:r~ 0) -fiB CfJ!Jtg.g. 
;;~Ji±~: Visual Word Form Area c ~l1¥t;fnQ. Dien, 

2009; Price & Devlin, 2004), fiJ@], #R*§rl3~*1E~c-'E§-l~ 

~WtL:iJ~iJ~v Q cp..t.mUE]@], WJE]WJ!JtJ c"iJ$t~:Ji~ n L 

~) Q (Temple, 2002; Shaywitz & Shaywitz, 2008). ~) 

-tn ~ §~&'l1WtL:'*I l L ti:6:$f*1!lUiJ$tl1lLC'ct Q. ~ji 

,t!-r" -1 A v 7 :/ 7' C' ti, C. n G O)${lLtL:;Jo tj- Q $ifJ~iJ$ 

{g;~) c. c iJ$¥Ii-&~ n L ~ t:. ~ l L~~ tL:'*I-t Q [liI**~ 

rr'5 c, ~O)i&c.nGO)${lLO)$'t!{~iJ$~c. Q c. c ~,~ 
~~nL~)Q. 

~<L~ c~) '5 {'F~C' ~ '5 -~~~tJ~*ti, IDA O)JE~ 

~L: <b ~ G n Q J: '5 tL:, iTrE~Jt!C' ct Q. m~ tL: ti~~~JJt 

IL: -:::> ~) LJEjitL:~ t LAAi~ ~ n Q 7l<$iJ{ ct I), lE1ittL:~ 

"d) L <b JJ! ~ )±~~ tL: ti~~mlff ~ ~ ~ c. c tL: tJ Q. ~~~ 

It ti, X~?liJ ~ C' ~ Q t:: tj-~ < -'E§-~ l L ~) < ~~I1¥;ffF1~ 
it Rapid Automatized Naming (Denkla & Rudel, 

1976) ~L: J: I) ~tiJIJJ ~ n Q. 

~~2*-1f* 0) x1il~ tL: ti ~~ v « )v 0) &'l1f]!, -t tJ V 

!> "~1]" ~~ -t Q ~~ iJ{&:\~ C' ct Q iJ{, i~ I< tL: EJ iJJ1~ 
~ nQ J: '5 I.L: tJ I), pji~tJ1f~iJ$OJfi~tL: tJ Q. ~nlL: 

{$ -:> L, J: I) rEj(XC'fJ[t/t tJ &'l1f]! ~~ -t Q ~~1tI{'F~ tL: "g 

1]" ~tJN I) !OJ tj- G n Q J: '5 tL: tJ Q. C. 0) t: 66 tL: ti, ry­

-t- './ 7"" j. .:£- I) - O)JEji~&:\~ C -t Q. c. O)-JmO) EliJJ1~ 

{'F~tL: ti, /J\~~O)~fi~iJ$~~C'ct Q c -t Q Nicolson G 

O)Jl~ltIiJ$ct Q (Nicolson & Fawcett, in press). Nicol­

son G ti, ~ ~ ~ ~ 0) mlff 0) 1ri& tL: ti ~~ ~ ~>@ iJ$ EI ifJ 
1~ l tL: < ~) c ~ ) '5 ro~~iJ$ ct I), /J\~~~fi~iJ$'*I13- l L ~ ) Q 

c ~ L ~) Q (Nicolson & Fawcett, in press). Nicolson 

G ti, *~~&:~ c /J\~~~ff.S~>:@]~fFiJ~tt1*J1=>~D~O) EI iJJ 
{~6L:~HilL:iJ~iJ~v Q c ~ ~ L;Jo I), c. O)@]~fFO)mfi~iJ$ 

tffiUJ V n Q c.c tL: J: I), ~~2*--'E§-*O)il~, ~:~fjij~;g, § 

~N't! ry - -t- './ 7"" j. .:£- I) -, ~~*1t*1j tJ c' tL:~. iJ{ t/j Q c 

~JE l L ~ ) Q (Figure 1). ,f ~ l L, ~ji~~~ tL: ;jo tj- Q ~ 

{JH!tL: ~, c. n G 0)@]~mO)~fi~~~iJ$;!t@81£fi c l 

L '*113--t Q c ~JE l L ~ ) Q. 
dyslexia C' ti, M1:E~~ implicit learning tL: ro~~iJ$ 

ct Q c -t Q ~ ~1J ~ ct Q (Folia, Uden, Forkstar, In­

gvar, Hagoort, & Petersson, 2008; Howard, Howard, 

J apikse, & Eden, 2006; Menghini, Hagberg, Caltagi­

rone, Petrosini, & Vicari, 2006; Stoodley, Harrison & 

Stein, 2006). ~~O)~~C' ti1JJ!tA IL: ti-'E§-~ c .~2~0) 

x1il~~~~illlJim81tJiJ~t: ~ C'~~-t Q iJ$, i:X~tL:M1:E 
81tJ~~ O)*IJ~iJH~1JD l, @~ti -t n t; iJ$~~jJtL: {'Fffll 

~-:> L~~fi~1]iJqii4j: ~ n L ~) < c;rnJE ~ n Q. l iJ) 

l, dyslexia 0) ct Q r c" ~ C'ti, C. O)~~ iJ$~~ tL::iiiT 
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Ventral(form system) Dorsal (motion system) 

birth 
Static orientation discrimination 

3 weeks 

Directional :I<:vnnm ... I~1'\I 

7 weeks 

10 weeks Orientation-based segmentation 

Global form detection 
16 weeks 
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Figure 2. developmental changes of form and motion processing (alteration from Braddick, Atkinson & 
Wattam-Bell,2003). 

L!~ < ~) c~5E~ n~. i t:Xi!0)1i1~!~ t~1:E~~tj: 

*~ tJ: i~~1j ~51~:f:=: L -C ~) ~ c ~;t t? n -C;f3 V), § g~~~ 

;O:{J!In ~ ~IZSI c tJ: .Q PJ§~'r~;O:{ ct ~. 
Ahissar (2007) tj:, *5E0)*Ij~t~x1T .Q~DJt81JOO~t~ 

rp~Jm;O:{ct ~ c T.Q, 7' /' jJ -1&g#,~t~~~ L -Cl)~. Ahis­

sar tj:, 2 -::>:g-0)*1j~0)~1g;#Jjljg~Jm!~;f3l)-C, 1 -::>~~ 

~*Ij~c Lfth:1:7~~1t*lj~c L -c*I*B*81!~¥~ L t:=: (~ 

~---?~1t, ct.Q ~) tj:~1t---?~~). 2(- 0)~t~~1t*lji~tj:, 

~~*lji~J: V) t£'T~l):g-C'ct -:) t:=:. t -5 1-::>0)~14 

tj:, 2 :g-;O:{ c t t~~1tT ~ CPC'~1g;~*IjI*JTT ~ to) C' 
ct -:) t:=:. 2(- 0)*5~, dyslexia 0) ct .Q r c' t tj:, jffi1j=?;~:ii 

O)r c' t ;O:{?6~ t~*1j1*JT L -C l) t:=:~~*lji~-~1t*Ij~~14 
C'O)#JjIJ;O:{J: V) ~ftC'ct -:) t:=:. iIf. t? tj: z:. 0) z:. C;O) t?, 4~ 

5E0)*IJi~t~x1T ~ ~5E L t:=:~DJt;o:{~JJJt ~ nt~ < ~) z:. c !~ 
rp~Jm;O:{ ct ~ c ~5E Lt:=:. 

(2) *Ja1i9lbI.I 
~h- t~ MT .Q fJ!Jt'rw¥~~IlIC' tj:, *JblI'r~ 0) ~ l) X¥~ 

~g~ v ~ )vO)~~~W~~~t~fr -5 fJ!Jt8qg~*~lt~ vi­

sual word form area c ~-¥tt'n.Q ~lt~O)H1:ET ~ z:. c;o:{ 
~D t? n -C l) ~ ;O:{, t;l;O)t~ t ~¥t~MjtT.Q *J!Jt~IlI*O) 
rp~Jm;O:{t~fjj~ n -C ~ t:. 
fJ?Jt*t~ tj:, 'S~~t~~5¥:'r~O) J: V) ~ l)/J\*mij?J*IlEa 

(Parvocell ular *IlEa) c, :iIib t~ ~5¥:t~ 0) J: V) ~ l ) **m 

ij?J*IlEa (magnocellular *I~) 0) ct .Q z:. c ;O:{~D t? n -C l) 
.Q (Gazzaniga, Ivry, & Mangun, 2009). Developmen­

tal dyslexia C'tj:, z:. 0) -5~, magnocellular *I~O)rp~ 

Jmt~ J: V) ~¥j@'Jf3U~~ftO)~T ~ z:. c ;O:{t~fjj~ n -C ~ t: 
(Livingstone et al., 1991; Stein, 2001). magnocellular 

*IlEa c ~¥~ft C 0) Mjt't~ tj:£, -r L t SJj t?;O) C' tj: tJ: l) 

;O:{, *J!~DJtO)*5E'r~~[ffijIllHJ?O)*5E'r~tJ: c't~~~T.Q z:. 
c t~ J: ~ c h- t? n -C~) ~ (Stein, 2001). 

Braddick, Atkinson, & Whattam-Bell (2003) tj:, fJ? 
Jt t~ 13 tj .Q 1r{H~*~§~O) rp~Jm;O:{, ~JJ.~fto) h- tJ: t? T, 
~:iiJ95J: C'~ I:z tJ: ~ft t~ M1§. T .Q PJ§~'r~ 0) ct .Q z:. c ~t~ 
fjj L t:. :iIib~~rB~'tw~~W!~'*'jtO)i~l )1r{H~~§~;O:{~ 

:iifJJM;O) t? ::f~C' ct ~ z:. c tj:, ~:iiO)iAtnO) l) b tt'J:iAt 
0) rp~JmC' ct V), z:. 0) z:. C ;O:{~:ii 0) ~1tn;Oq~' iAt t~ [OJ;O) -5 t~ 

itt -:) -C 1* I:z tJ: {H~rnH~ I~~ ~ :& t;l' T c ~;t t? ni~ ~ . z:. 0) 

~§~ tj:, *J!~DJt 0) ~5E'r~ t~ i~ < 11ft1§. T ~ c ~5E ~ n ~. 
z:. 0) dorsal-stream vulnerability 1&g#, t~ -::> l) -C tj:~g~ 
O)ct.Qcz:.~~~, ~:ii.WO)~jffi~~.cL-Cct?;t 

? .Q,B, "i t:~:ii,ffi~~Ji:-t ~,BC', J!~i~l) (Figure 

2.). 

(3) 'J -=f. /~i;(:c u-
?-~/,~j~~-~, ~h-~~O).~c~.~~m 

O)~~t~*~tJ:i~~Ij~~t:-t c~5E~ n -Cl).Q. L t:;O:{-:) 



L, ct ~ r c.' <b (J) 'J - -t- /' If:l- .:c I) - ;6~+~'z:~1f~ L tJ. 

l,tJ. i;ti', ~~1f~J](J)1i1~'Z:B*r13'~~ L, i t':b1t~'Z:{!e 

ffl-t ~ c. c 'z:m_~~ L ~ c. c ,z: tJ.'::' -5. 2(- L -C C. n i 
(!:(J):$ < (J)UJf9t;6:> i;, ~~m_'z: ti, 'J - -t- /' If:l- .:c 
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