I
Do AS ‘Axo]E (Dispersion Theory)o 2 w3}

Cho, Sung-moon. 2005. A Dispersion Account on the Change of
Contemporary Korean Vowel System. The Linguistic Association of
Korea Journal, 13(4), 131-158. This paper provides a new account of the
change of contemporary Korean vowel system. For this purpose, we
employ the frameworks of Optimality Theory(McCarthy & Prince 1995)
and Dispersion Theory(Flemming 1995). The vowel system of Korean is
undergoing rapid change. It was caused by structural factors, disappearing
of opposition, merging or shift of phonemes, and monophthongization of
diphthong. In each dialect, each change of vowel system has a certain
direction based on some factors. However, the point of change is definitely
different in South and North Korean. Though the process of change is
somewhat different in each dialect, South Korean has changed to an
asymmetrical 6 vowel system from a symmetrical 10 vowel system. On
the other hand, the vowel system of North Korean has changed to a
front/back opposing 6 vowel system. Therefore, I will argue that the final
output of vowel system is a consequence of constraint interactions. Here I
propose a pattern evaluation procedure for explaining the consequence of
vowel system change. Finally, I show that the change of vowel system
can be better described by dividing it into six stages and that each stage
requires a different constraint ranking accounting for its change more
precisely.

F A o](Key Words): Vowel System, Optimality Theory, Dispersion, Pattern
evaluation
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Da Wz A= Hu3}stet
b. 29 B84& Hdstset
c. %3 88 Hagsg

o] dHSo] HAAMolBo EFHE FAHL ©g DA AAE AAHH
9ol M 7R 7153 BE M2 FEIUE AMECA YERd T
(2) a. b. c.
o o
o o

Qa)r 278 3 7HA dzws IFde FLESRE BAFAY F 54
7t B4A Gl A2 He "ol Sl7] Wil 12 Wi AR Hd)
g Hof gtk Cb)e 9T FF 49l Fvl BL S4E TS B4
old), 2t &47F M2 i Xt weA iz F5E Hdsss
E2x9 dzo 84S Hdgdsts Bx7F FEIT tSo] 259 Aol
Ae U A WA Ade =8 d8de Hdsete Add FEdn A
2t ggo] A FHol e F4E 2 FEHA 24T O BE 25 &
Be 73] i 2o)elA Bejd AXNY Had Yo 29 ¥
7t AgHE ARE 7P LT 2004)

Azl ZEAA MdS e FEs ol i Ade] HE FE
gt A HAF 4 550 o AFE Atoldld FFe HY A
2 vehdtis Zelng #HHAelEe o B¥E £ Atk & dFelA
E HAAOZAA £&H dz AP B AFE E]letn HeA
Ao Wolzb A AAa o st BHAM AEA Ao
of st=7tE Atdth & RESAA wWolo] Az uehd HFAHL &H
g A AR E 7MY AgE o A3xAES RS Holma
o wmd AN BREAA AL NE BEe oz HI}
2 5 Q7] Wi AFF RSEY HTUAE 1T ‘s 7Hpattern

evaluation) ol 23] s)A=ojok g Helrh
i

ool A £7ME ALEOIE) AP WA REAA old HEA]
7] 9151 Flemming(1995)°] A &4 Alolel 44 zuAg 7
FES St Uze Ade E9T et Yok 2 olfE gy T



of #HAHolA AW Pad WARAS Rolm QY] WEolth makA
S meo wool #F A A R 2enHE HassEE A
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Aokol JzAgo M REAAC GG BE5s A Ao

Zolo] meAAE HAaHoz Wil $u Fdol SolHE AT A
Yol meb xfo]E melth = Arjoldl A Hol 0RSAAZTH HAx 6
RgAARA YYD Qi Holth drldAE 2 Weld FAHA P
o a¥wsle s

3.1. 102 &A1 A

dzoA UEE 0ZSAAE Sdn
/ v/sk fo/2 #4REHE)
< 1991, HF¥ 1992, o]

N
S NEtHo g HEFA

SR T 5 & AR5 B7|E &
tho] HE 1971, o]&% 1996, AR 2000, o1 2001). EEoe] 7|wte]
HE Audo A g¢REAAE G5 2o 102SAAZ B o

(3) 102&AA: Fudz depgde) =i

A4 ¥4
& A A L

152 7 — T

TEE 1) B 1 L

ARG b

A7|wAdz FAduade] A7) o 10RSAA et ALdEE A4E
9 /1, H, A, B/ FAHRE /T, 4, /Y dEe FHE AR
&) dasn /14, 1/ /T, L/E LA AFAH dqEE /A, H/<%
/1, F/eE Bdadda A5 dEge Bolu k. FEWNIE 1024
AL fASL oy FRudn dRude] HAXGoly] wie] A
gk ool 29 zolx BHAFT xAFdAME dEE 10ESAAES
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FAL oyt Bed AGe /9 /H/9 wdgel ofsin, Fw, A
AT, AT AFGAA= /ﬂ/S’Jr /A/9] Wgee] okstri(o] 4t 1999). &
dHdE dA 10RSAAE FAst k. o wAdn @R E /A1)
o /0/7k Aol FEHo) olFRFor WEHE B4t A1, 53 F
SFAME /A/8 /n/9) wdEo] ekstE gl HEWAR shAMAR
102&AAE FA8 ok o, ol5A(1990)el ol3hH LA, FFA G
e /H/9 &4l Fo wor aFAHAME /1/9 25H] £F
$a, AN E /e 27 2R /1/8 25 2 Aog fofsn
ek oA 41976 % FEAANME /1/e ST/, [/ /1/7F 25% o
oA WdEy] YJELF 25 d9e] Fobn Hustn ok WA
A¢e 5 A9A 1025AAE A Aokl 713 1986).

32. 92 &AA

IRZGAAE ¥ HAFH AFRAA BHAHEd, 1 W& =T Aol
7t Atk ORFAALL F2 I WY xdFeld BHAHL Ay a2 B2

A4 A
4 | 9% | @ | 9=
IS | T - T
FEE 1 1 1 L
ARG }

A7ZEAR)AME A58 2% A9E /A/9 /17 T35 [El2 4
7] ol 9RSAAR Hotata ot Agwdde] AFAHAME /A
/9 /790 Wigol flo] 9RSAAE A gtk o7I(1986) = A
wele A /¢ /H/7F REEA g A9e Fdd dHe T, 2
1%, B4 AYez Busn g3 vt

[o

A
o

)

2) 2ARAM)NAE ORGAAE AN /11/3 IFES /wi/Z M3}
2% Aol7h gtk e old e Fael waa FARY 2AS ANGFD 2
0, 2AHQAT S 1980d el olF AR Ao wdFoln @slo] AN
201 g B ATl E =olg) aela AslsAz sk
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st $AAGY §APAE o BRLAAE FAHR YATHAET
1974, 744l 1984, ¥ 2003).

ZFds Aehgd 2 AFFA 5 GRE YA F

& Aol vhebdeh /s /0/8 FEHA Rste] /1/7 BEsted /4
9% @4 Uyl WMot F mge ¥RE gt

Boh TR AAY 2ee Ted B

(D) T2EAA: 5, JAE, AFEe FdF ol

A4 A
BE | 9 | He | 98
IRE | - T
RS B 1 L
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T ZENAR JHE G AFdAME /A/% /7 [El F
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TREAAE §A8 7 ATHAD 1989, A9 1982). TRL o Ao]
F2RA% AP oA FPPA) JFL Wby Woln,
35. 6ESAA

AURN B 57} M AE 6RSAAE AARAT e A2
FANA etk WA Aawdel 6REAAIL 3 Eolel Holzt gl
HozM BAY AW, /A/% /H/9 hPol £AHS F Rgo] FHE
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—/%F /4/7F nlgE Aoy, Fadd e oFFHAA /-7t HolF
(112 dgdd. a8z AN H /172 Wol&
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A
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[z Adath @8 JAPANA /—/= Holg [T]2 485t 3%
AR melZF3 grh. 2he AMYOE o F R wuwye F2 3

gaddAut dhddy & & gtk
/—/8k /779 Aele deRFA Ao HY AATt FHo)E FHIE
Hergold /—/, deEsoln /T/4d ¥4 /——/7} FTARGRL /
T/7F FARZolgte AL /—/% /T/7F 7E RAAY o] A Xg
E} ader /—/% /T/E8 39 dAR HEse AL —4“]7P LS Y
g Aol FABAE /—/% /T/E AAEA ?%% F 3l Aot
/4/9} [/E BAAA Hole /—/9 /T/AE deR gl 3o
/- /2 1BAZIdE 2E 71 2ARLY 16-1841719 ¥l g3 A

& AA g4 WEde Foud FRlh FRYANAE 1647190 ¥l
NESHNN /—/2 184719 oIFEAAN /H/2 Mt SdH
o aey eEd FYSA AFTANAE A1SFAN WEHA gaw
AT Yok A hed ARFE 2 A AdAGANE [
AdE T oy dude AYn dXe woh $EEA shed ¥4 8
AL 2 Ao 52 A 9% FAelAE 1]z ARdh oA A
Aol we} /- /= e $4H Wolgoz A¥H: Yk

AFAA ARE vk Zol A R AW BEAAE £5xHE ]
de 2% geol Ao VZEAAN AL 62EAA Folg ReJFa
Sich. olA] vhg AolAE ol AW thFd mgAAS WolE WFol oA
ANsrE A 5F Wske 49 gk
4. A Xolge A&

A7) E AXol2E Hgate] Ariols BEAAT Yol wet o
g Wl e AT dYsteln @k oRe Rg ¥E BE 2A
4 oedsdl 7128 ¥ BP AR AGEL EAA NYY Aol
(Lass 1976, Clark & Yallop 1995, Ladefoged 1993). £3], 2 ®¥ol¢] Ayt
Hel Yo 4EE AdA, ARYIER VAL P Qe BE]

Z2’(Flemming 1995)¢} 7]¥ #H& =3 Al&3tgx g,
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4.1. Ao A3

¢ tZ(contrast)?] NFS EFA AL Wolo] HEs7] AMA oh&
o (103 2L At AR 5 gk o] AFe F 4 Ate]g 7)AFH
Q iz F£& U AN AT =8 uidsts ARbHA A oo
tH(Flemming 1995).

(10) Maintain Contrast: 4% Alo]lg] thzs ESAAY WHoloA &
7 5 ojoF 3he},

o] A} 1 AAe wetA el B ) Aoz ALY 5 Uk o]
Agel BalHE Kim & Han(2000)91 4 ©h&3 o] A A& uirt gl

(11) Maintain Distinctiveness[F]
a. Maintain Distinctiveness[round]: the more rounded, the more
maintained.
b. Maintain Distinctiveness|peripherall: the more peripheral, the
more maintained.
¢. Maintain Distinctivenessllongl: the longer, the more maintained.

aglm o] AAE Alole FHFE Park(1997)9 A3 ZAE EUIR A
Kim & Han(2000)91 4 th&3 Zo] AA#

(12) lip-rounding > height, backness > length

a8 of7]ol A [peripherall® [longle] AdL AHAINA Fvtn 24
AS7HA AHE I RSAAE EH 23|18 [round]®t [highl’t
8% Adz Z83r] gFolg. 53| [long] AFEL ddigojoA A
Age A ¥ Uk BFF74(1985), ©) EF(2000), &-2(1991) oA
e Ay FeAds 2L Aolrt of o] WMHEAR VFE A ¥
g =% vyt i aEE £ dFdAME [roundl®t [high] A3
& A FaAA Maintain Contrast AF-E th&3} o] AEBsjx #8317
3z

TR T )
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(13) a. Maintain Contrast[round]: &
Aol Wolo A FA = ofof Fhrt
b. Maintain Contrastlhighl: &4 E Atel8 1A diZz2E ESA A
ol Al fA 5 efof g}

4 289 S44 R 9¢ ReEe T4 JYAA T4 ol
g5 Aol Ak oZel W@ AFMe Yol F2g Yuel:
3% 23 Q7] dEl 4HHA FWelN & F Atk F, AeAol
F28 23E 75 dd FURSS A44e 23 AHESE vUed
s 27 oz AY Aot UES e it qymE fryel
dofol ] AMAEReRTt FHAAEL ol BAE Aol tigy Yuty
ot B3] Peter(19801 N E E&o] Wl d w7, e, Ao, AFA
HE Apolole oW R¥A Aol Urtn Wk WM BEEL wAe
3531, $HREL AL o] UH YRHo|n, A& dud
oz nAdd 54 2ed BAL B3 Yo Rolgh ¥F FAAREol
A&l ax TAsAtEE, AREe YKoz vuestda 2o
oA Qeel 72 oed 2 43S AE F Yo ATk

(14) 9=: a. AHYREL [-round)7} Hale Z ] Ut
b. THARLL [+round)’t HHE o] Ut

olAL mFH 2 o, g 2L RAH AGE HAFY F Aok o} Al

oko] iajAE o]u] Ahn(2001)el A =23 v} Sl

(15) *[+round, -back]: ¥+ 2&2 34 dgd YA gt}

(16) *[-round, +back]: W 9s &L A4 G X Tt

sm FaAFol A719) g Fo] Az /-/7F AlEkREd, I ofE
Ahn(2001)) A 8t3l wpe} 2ol /- /7 A3 T Mg FRHY 30
2 W] WEolth ;WA /- /5 Peter(1984)o1H AFE AAHFE ARS
o] Aury oz H|AeEsEy] WEd AEstA B etk 2YPRR o F

AN Thest e SHHH Ake AFY F Uk

e

oH
o
2
X
2
B\
o

(A7) #[+round, +low]: LR &2 ALS
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Fol A AW uieh 2ol YA ARG AT sdE 1L Ao
BERHog B o ul$ =F dojt}. o] Aot T wj, AHH FHAA
/- /7 AEAE AL AdsgE do] €rh

B g9 WM3lE fudte 34 Mg dEE o
o] "ol IRE X9 HA Ao WIE ﬂ]fﬂ'}
Z &3 2 AoltHMcCarthy & Prince 1995).

44
Al A)

=
T
T‘:‘%‘ao Z-ﬂ

L2
lo 12

(18) Ident-IO[F]: & ¥ [aFIE 71X £H &2 2HE HA [aFlolofoF

#eh
w9 dzel £ AN xs FEHE HEE9 A WA &
4 24wl Aot HAg JEE 1Y

o] 8l Flemming(1995)1 & EEst

3
& Aolgtx & 4 A}k o]
=9

Kirchner(1996)o} Al A A& th&3 2L Lazy A

g @n dAE wouh
oto
S

o] 1 <7k & & Urh

(19) Lazy: Minimize articulatory effort.

g o)A FAH N o)RE AAMF FAHE o] FAFHoE
AsH g 2L 2= A4 AGEs AN 5 U
(20) e~e 2ExEe HisE AN [eleth AFES A2 [e]F
o7 H"§]—6HE}-‘
21 o—i Z&=H9 Hasts A [blEt AvE7 &Ae [F2
2 atsfet

oA AF7AA xﬂw ASEE AR A Folel weAAN 48
4 MES HATD. FARY wot wel wudl ayel tehin e
dee, BUue, ATR o= FEAA DANES HAT

6) o] Ak 2] WEHE “—u
o Bgo] 2as = Aol Max-
o] mEAA A EAZ =3
wj #oll Max-IOK.th= Ident-10(F

Ro7] WEo] 7o) q AgsE Aol 1¥l
Ache Mol deka @ S st 2y sl

e 2ARYE §%) 558 Holi 9]
| Bhgainim Az e,

fr
o O rlr

=
3
2
i
(o3



BELALY HE FolA =g uieg o] AMR S Ad&AH 1A
o] HH& AdaA 10,9, 8 7, 62SAAY WHolE BoyZm 9} 10
EEAAE deE¥gez & o Zzte HolE dz9 & Hus Aoty =
589 435t At Alole 43 Fgoz MusAr)

WESAAE 243 FH9 4 dgel 292 X181 12X o
de ddo] WgEA ¢S duFole ¥y agz AL Asatn
AT 2E2 dx9 £7 A2 dgun 2gxge Haze e
A Re Ban & 5 3ok F, iz 5 Hulsk Alte] A gl
i, 255 HAsld Bddg 74]‘457: el Axdta glE Aol
T84 34 4 24 g2 2o

O

(22) Maintain Contrast[round] > Maintain Contrastlhigh]l > *[+round,
~back] > Ident-IO[F] > e—oe > a—i
(23) 102.-&-A A

Main(round] | Main[high] | *[+r,-b] | Ident[F] |e—¢e|o—i
1y iu
ra. ep 90 *k * *
€ a
1y iu
b.eg a0 *! *k * *
a
1 tu
c.e ao *|x *% * *
€ a
1 iu
d. e 90 *1k * Fok ok *
a
i iu
e e 0o *1% *k okokok
a

A HAAM HEZol (23a)t AHYY tx A< Maintain Contrast[round] <}
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Maintain Contrast(high]€ X#AA #HAgo] F o}, (23b)x Maintain
Contrastfhigh] A ok& dAH oz Auralr HHFPo] HA FHoh (230),
(23d), (23e)= A9 9] Maintain Contrast{round]& Z2AH oz $utajA 9
Al #HHYo] A X

9neAAE 9€49 WEe IR FAHUEAM HEEES 24
o] AAd AAZTT ¥ £ Y. 2A:AM 10ESAASGE d2A AHRS
of B 2o H43} AL e—ert R F Azt Ak Y= o)F
A He Zold o A T3 & 1y i 2o

(24) e—e > Maintain Contrast[round] > Maintain Contrastlhigh] >
*[+round, -back] > Ident-IO[F] > o—i
(25) 9= & A A

g—e| Mainfround] | Main[high] | *[+r,-b] | Ident[F] |{o—i
iyiu
aeg 80 *! ok *
€ a
iyiu
rh. e g 90 * %k * *
a
i iu
ce 9o *| *x *% *
€ a
i iu
d. e a0 * 1% * *kk *
a
i iu
e e 0 * 1k *% *okkk
a

9 BAM BEo]l (25b)E A9 e—e AGE AAM HHHPo] HAY. 1
g1}, (25a), (250)F g—e A %L, (25d), (25e)= Maintain Contrast[round]
Aeke Ao uslA HHFPo] HA RHch

QR EAAE AAREY ¢4 YA Algkd AMAST & 4 Jdvh 1
A 102SAASL t2A HAERS] deidel AHeA gus XA



HE Aol dize & HAdg At A= o)FeA Bk 1 A% SFH
A5 Y g3 2ok

(26) *[+round, -back] » Maintain Contrast[round] > Maintain
Contrastlhigh] > Ident-IO[F] > £—e > o—i
(27) 82 & A A

*[+r,-b] | Main{round] | Main[high] | Ident[F] |e—e|a—i
1y iu
aeg 9o *1% * *
€ a
1y iu
b.ewo 90 * 1% * * *
a
i iu
=C, e Q0 *k k% * *
€ a
i iu
d. e 90 * ok *! Aok ok *
a
i iu
e e (o] *k * 1% $okk ok
a

9 FellA HFo] (27c)= *[+round, -back]¥} Maintain Contrastlhigh] I
kS AAM HHYPol HYUh 1Y, (27a), (27Th)E= *[+round, -back]
°FS, (27d), (27e)E Maintain Contrastfhigh] A 2FS AR H oz ¢fukaf A
3]3'13301 A X

ESAAE AR dedd 14 dige) 2F 449 AAzdn @
B ‘Rlu} A tze] & Hog Agrr AH2 S sl HAs
A woE A AGH AEESY 258 H23 Aoke] A X
A drh 1 Ak 53 o F 2 osy 2o

(28) #[+round, -back] » &—e » Maintain Contrast[round] >
Maintain Contrastlhigh] > Ident-IO[F] > a—i
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(29) TESAA

*[+1,~-b] |e—e| Main[round] | Mainlhigh] | Ident[F] | e—i
1y itu
aeg 9o *1% * *
€ a
1y iu
b.esg 8o * 1% * * *
a
i iu
c.e 90 *! *k ok *
€ a
i iu
=d. e 30 *% * *ok sk *
a
i tu
e e o) *% (3ES *okkok
a

9 meolA BZo]l (9= A9l x[+round, -backl® g—e A %L A7 1,
Maintainlhigh] AlefS & AwraiA HZHHo] HIUTE 1Y, (29a), (29b)
+ *[+round, -back] AFE, (29c)E= e—e AL, (29e)= Maintain[high]
ALE AFH o2 futalA HHFo] A ZIt

bREAAL AR &4 B, AURLH FHARLY 14 o
Pol ZF FAsolA Ued AAdE ¥ & Yok aAA Bz & A
Wa Aot AER S Aegel AAsA wne 244 A 1y
23, FUREe 28wy Has Aol BF 49ld AHsA Wk 2
At 537 A% uA ke 2o

(30) *[+round, -back] » e—e > a—i » Maintain Contrastlround] >
Maintain Contrastlhigh] > Ident-IO[F]



(31) 62 AHA
*[+1,-b] |e—e| a1 | Main{round] | Main[high] | Ident[F]
1y iu
aeg 90 * 1k * *
€ a
1y tu
b.eg 20 *1* * * *
a
1 iu
c.ce 8o *® ) * *k *ok
€ a
1 iu
d e 30 *| *% * *k ok
a
i iu
Fe, e 0 )%k *k kkkk
a

9 oA HEo] (3le)E AN x*[+round, -back], e—e, o—i AFE A
AA ARFGo] =Yt 2Evt (3la), (31b)E *[+round, -back] A&,
(Blo)x= e—e AL BldE o—i AFS AFHoZ Hdtalr] HHFHo)
=2 Zfct.

ooz AHE ulel o] I REAAE At 53 4 dxo
4 3} A< Maintain Contrast7} HAol vt 44 BH A
*[+tound, -back]® Z2x#9 HA2 3} At g—e o—i/t HAHZ
.l AL*‘:-,-: A Tdd WMol Hola ttm ¥ 4 Uvh aER FE
o mgAAE iz FE o sEe A%/t A diAD 3
AT o)A B3l H4E AHHIZ AT

u]o

7) o)8yd Aot L3 WsE Auud Fojo REAAIL A} AR dY
2 ﬂ g zog Wiy 9JSE AT F Aok 2Hd 9]

ol WA Aol HhsE AL HAHI}NA gun B
= olgd statet YA tiFo| ol ELAA A
A Aojr] wEojth(e] 7] F & 2000 F&). EF Yo
S AZE £2 g FojME FAHLRE A =
gt 2ddH Bg&Folgty BeAME vlsdAT 1

X 9
‘lﬂ‘
L
—{o

o
0

gl
!
o ©
o

el
ot

o

£

.

2

o mn:

Hd
o
Y
o
<
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Baulol & orol A =old upsl o] G gEA d&Ae o
A

Zo] AANEHE Zog w&Wo|7t oyt Utk 2 WA 10, 8, 62 A A
o] Wolg BRF1 gtk ESAAE JPPoz & o z4zte WolE
Bz 4 Hds} Ay dea 2o wgo] A At Aol ¥F 2
$o2 A9

DELAAE 229 ¢4 dde) 2dzE fA= of" W3t vy

gz 488: AAdn s adee
2en @ 4 Yo 2, 2+ Aoy
s9 Ags BuY A%se 9o 9

(32) Maintain Contrast{round] > *[+round, -back] > #*[-round, +back]
> Ident-IO[F]
(33) 10=&AA

Main[round] | *[+r,-b] | *[-r,+b] | Ident[F]
1y iu
Fa. e @ 90 *ok ok

€ a
i iu

b. e 30 *1% *k * %
£ a
i u

c. e o} Hok L aok dkkk
€ a

9 HolAM HEo] (33a)= A9 tFE A ¢ Maintain Contrast[round]&
A HAAEo) ek 22}, (33b), (33c)E Maintain Contrast{round]

Wge Hol7h Ytk Fole A% Wwozw AojRA W Fol: Fr BFW Z&
& na) MEol & die Aol AolE AT Y3 AN Ao ol
o R&AA Wolg AWmE Zololn Foist %01 se Aol Ade
Ae olgnm Azt :Lei‘ji ol =olsl A%sh e A% W} AL
RolRn $3F Roluh



A AERSY A&4 Wdel A A9en @
A4 102gAASH el Aangel dedel HAHA o
wH Alofel Wz 4 Ao Aotng A oEA Tk 1 A%
543 48 ny gew 2o

34) *[+round, -back] » Maintain Contrast[round] > *[-round, +back]
> Ident—IO[F]

(35) 8=-AAl
*[+r,-b] | Main[round] | *[-r,+b] | Ident[F]
iyiu
a.ep 3o * |k *ok
& a
1 iu
~h e 20 Kk ok *%
[ a
1 u
c. e o dok Dbk *k Ak
&€ a

Y FAAA HXol (B FHY *[+round, -back] ALFE AI|:
Maintain Contrast{round] #1<& & $wa|A HH o] HAUoh e
(35a) *[+round, -back] A%<, (35¢c)E= Maintain Contrastiround] =<
S AAA o2 gutsiA HHHYPo] HH Eiﬂi}

6EFAA AHEST FAHAREY A4 Uyl EF Agd Z$=
& 4 otk M iz & Hud SR AHAESAE el
HaA] B FAHARGAE vdedo] HAEshA dve S4F Aol
Folol YAt A €k 2 At FF53 48 RY v 2o

o>' _l?d. }:I

(36) *[+round, -back] > #*[-round, +back] » Maintain Contrast[round]
> Ident-IO[F}]
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(37) 6R.S-A A

#[+r,-b] | *[-r,+b] | Main[round] | Ident{F]

1y iu

a.eg 8o *1x *ok
€ a
1 iu

b.e o0 % ok *x
€ a
i u

5 C, e 0 k %k %k ok sk kkk

€ a

9 EolA HEo] (37c)= FH 9 #[+round, -back], *[-round, +back] A%}
€ AAA FAHYol HAY. 18t (37a)E #[+round, -back] AFg,
(37)E *[-round, +back] MA4E AAFH o2 waA AP HA K3
t}.

ojdow HHE uie} o] YA EIAAE AL5HF A o
# 3l Al Maintain Contrast’} &4l Ao, Y&z g @
3t 84 A BA Ao x[+round, -back], *[-round, +backle]l FHAFY
A Bes A g t‘*°]§ Holx givtz: ATt 1B &R

ZgAAE FA gz & o sye A=t FH S
sHATE oA Boldt ﬂlﬁle Holn Q& AFHdde ZASE 27
&zt

9]
o}

o N

N
2R

S

p=3

3o 4o
R

{

44. AFEA 45

2

FHAL FollH =& s} o] & WARE g2A FHF
S /- /7 AAA g3 ‘*0} Atk 28 =\d3F olstelME I BEol
AFRAI S QLAIRE, ARG Aol EASE Fold AAn sl 1
#HA 9, 8 TEEAA t“°1a RoFn gtk 102SAAS dggdoen
& o Zhzhe] Wolg tx & A3} Aty -S| dgo #I A
91*, 1?451 2o Hag AloF Aol 43 HEow HYs .

12 5o deA ol A}E}*Ob} ArEel AEde
gt s adA dixe & Hds ARt A

<3



4R 84 AVSHE 4 2E Ao deld Axsn Iz,
ARgel A& AVHE A%e tAAX w9ld AT A 2

At 533 dF B9 0eH P

(38) *[+round, -back] > Maintain Contrastlround] 3» Maintain
Contrast[high] > Ident-IO[F] > *[+round, +low] > g—e
(39) 9= 2 A A

*[+r,~b] | Main[round] | Mainlhigh] | Id[F]1| *[+r,+1] [e—e
1y iu
a.eg 8o *1x *
€ a
1 tu
=¥bh. e 90 * *okk * *
€ aaA
i iu
ce 9o *1% *k *
€ a
i iu
de o0 *1x * *kk
a

9 oA BEo] (39b)E AHNY #[+round, -back]l AFE A7z,
Maintain Contrastlround] A <+g& 2@ Hutajr FHgo] HAyG 2yt
(39a)+ *[+round, -back] A&, (39¢), (39d)= Maintain Contrast[round]
Aeks AAH R AwalA HAHFPo] =HA FFHh

BREAAE AMEETH ARge A%4 ddel Akl Fm #A
o a2HA dgze 7 HoE AR AHRSTH AR dedE A
gate 44 EAH Agel A AMsm Utk 1 ALY FFH 4

BW g3t 2o

(40) *[+round, -back] > =*[+round, +low] > Maintain Contrast{round]
> Maintain Contrast[high] > Ident-IO[F] > e—e
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(41) 8RS A A

*[+r,-b) | *[+r,+1] | Main[round] | Mainlhigh] | Id[F] |s—e
1y iu
aeg 9o * 1% *
£ a
1 iu
b.e oo *! * wak |k
€ aa
1 iu
=c, e 20 %ok *% *
£ a
i iu
de 90 *k *! *k %
a

9 FoA BXo] (4lc)x #[+round, -back], *[+round, +low], Maintain
Contrastlhigh] A& AAAM HAHFPe] =Y. a3} (4la)E [+round,
~back] AL, AIb)E  *[+round, +low] A&, (41d)¥ Maintain
Contrastlhigh] A ¢k-e AR A o2 gulgir HAHd o] w2 ZHc)

TEEAAE A4S AR 44 dEH, AEEEY 24 A
o] AA=olA ebd AAE stk A R F HE AR
o ARG RS YA E ASe SA4Y AT dAHEG 2
=8 A4 Aol Aol XA Hrh a2 A FEH AdE BE
o7 Zrh

(42) *[+round, -back] > *[+round, +low] > &—e » Maintain
Contrast{round] > Maintain Contrastlhigh] > Ident-IO[F]
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N
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(43) TEEAA

#[+r,-b] | *[+r,+1] |s—e| Main[round] { Mainlhigh] | Id[F]
iy iu
aeg o9o0 * [k *
€ a
i iu
b.e 9o *! * * *okk
€ aA
1 iu
c.e 2o *! ok ok
€ a
1 iu
=d. e a0 *% * kK
a

9 FolAd BXo] (43d)E= A9 9 #[+round, -back], *[+round, +lowl, e—e
Aks AAA HHHel AU 28t (43a) *[+round, -back] A &,
(43b)= *[+round, +low] A %E, (43c)E s—e A4S AAHoZ Ut
H2go| A

ojdoz AHE uist Zol AMFWA BEAAE AN %T—a‘
< Zth3} A Maintain Contrast’} A el sl d+Ad =
of &3 &A1 BH A *[+round, -back], *[+round, +10W]9Jr ZFE&y
o] HA&st Ak g—ert HAAE GANY AFE A U HolE
132 A0 & ¢ vt 2822 HFUAY ESAAR dA] fx9
£ Adig steie A=t A daAAL dvkn Y

A4 dzx
29w

4 ' g ge o

o

5. 4%

AF7AA Aejet g wel g BES Holn v ddmoje B
SAAE ‘AFE o] 2’ (Dispersion Theory)2l thzel & HUst AL de
ol #HEd 44 BHE A a1 e iz Ad 59 A
Zgog MAYEqrt 1 ZAI F@ud, S3UA, AFUde] AL 54
Aol Wl FgS Helxm AAT FFHoZE EF dgizy 58 FHy
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geeie G5k 4d HAARL 9e FAT 4 ARG T Weg A
],

guel weAAE At 5§ 4 Az 4 HAus Ak Hgel
A7k zgel B Alckuct 44 HAR WAROR QA HolE He)
2 AES T 4 YN T A FFE FUHE e 2ok

Maintain Contrastlround] » Maintain Contrastlhighl >
*[+round, -back] > Ident-IO[F] > &—e » i

b. 92 & A Al
g—e > Maintain Contrast[round] » Maintain Contrastlhigh] >
x[+round, ~back] > Ident-IO[F] > o—i

c. 3R EZAA
x[+round, -backl » Maintain Contrastround] > Maintain
Contrast[high] > Ident-IO[F] > e—e > o—i

d. 7TEE&AA
x[+round, -back] > e—e » Maintain Contrast{round] >
Maintain Contrastlhigh] > Ident-IO[F] > e—i

e. 6ESH A
*[+round, -back] > e—e > a—i » Maintain Contrast[round]
> Maintain Contrast[high] » Ident-IO{F]

W BPwd ReAAE At 57 4 dze & AuE Aol Hy
Aol ooyt Ae4 meel Weol @ $4H BA Aduc HY 59
2 Wegos A WolE uolm YSE T & AT 2 At 5F
2 Tgsd gen 2

Maintain Contrast{round] » =*[+round, -back] >» *[-round,
+back] > Ident-IO[F]

b. 82 & A
x[+round, -back] » Maintain Contrast[round] > *[-round,
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X
o
e

+back] > Ident-IO[F]

65 A A

«[+round, -back] »  *[-round, +back] » Maintain
Contrast(round} > Ident-IO[F]

W ATHD LSAAL $E, BIUARE 27 2 At 57
A zel & Aoz Aokl Aol Akt A Ree W B
wHA At zgwde Ao At 44 AN Welgoz U
A Wolg nolm &g ¢ & ATh 2R FASAY /- /7t del 3
ol et @4boletn At 1 A SEE U GeH B

*[+round, -back] > Maintain Contrast{round] » Maintain
Contrastlhigh] >» Ident-IO[F] » #[+round, +low] > s—e

b. 825 A Al
*[+round, -back] > #[+round, +low] > Maintain Contrast[round]
> Maintain Contrastlhigh] > Ident-IO[F] > g—e

c. TESAA
*[+round, -back] > =*[+round, +low] » e—e > Maintain
Contrast[round] > Maintain Contrastlhigh] > Ident-IO[F]
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