Seo, Jeong—min & Jo, Hak—haeng. 2008. Opacity in English Noun Stress:
Focusing on Word-final Tense Vowel. The Linguistic Association of Korea
Journal, 16(2), 1-25. The aim of this paper is to investigate English noun stress
which shows opacity in word-final tense vowels. Opacity has been a challenge to
classic Optimality Theory (Prince & Smolensky 1993, 2004) since it does not allow
intermediate level of derivation. Local Conjunction (Smolensky 1993, 1995; Kirchner
1996; ELubowicz 2005), Lexical Constraint Domains Itd & Mester 1995),
Multi-stratal Evaluation (Inkelas & Orgun 1995; Itd & Mester 1999), and
Sympathy Theory (McCarthy 1999) have been proposed to deal with opacity but
there are also problems in them. In this paper to resolve the problems in the previous
theories above, we will attempt to resolve the opacity problem by employing
Optimality Theory with Candidate Chains (OT-CC, McCarthy 2006a—d, 2007), which
incorporates inter—candidate derivational information with Prec(edence) constraints(A,
B) (Prec(A, B)). Based on OT-CC with Prec(A, B), this paper examines and analyses
the opacity of English noun stress in word-final tense vowels, in which rule order
produces a kind of underapplication resulting from counterfeeding rules, supporting
the superiority of OT-CC.
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(1) a. FolBALY] ZE7A % (Chomsky & Halle 1968: 71)

1. América cinema asparagus metrépolis javelin ...

1. aréma balalaika hiatus horizon thrombosis ...

iii. veranda agénda CONnsénsus synopsis amalgam ...
b. Oicﬂc‘“}«] o 1R &3 A (Chomsky & Halle 1968: 74, 78)

. kangar6o canée machine cheréot police bazaar
Tennessée  brocade regime chandelier refugée  caréer
magazine brassiere baréque attaché chimpanzée ...

11. hréceoli albino casino volcano macaroni fiasco
shillélagh  KikGivu  chianti commando embéargo attérney

Ypsilanty  jujitsu ...
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Fole] A AlSE B o ARSS TAHCR 5

wrol 5o o #Aje] EAHE A A

(Ib, i)ol Vel T (transparency)el A (1b, i)dl vehd =
248 BEFHAY A5 adHAG 2 od BFristr] 9T Ak
A FAAE oh (3)°ﬂ g Aot

(3) Aoka} Aok Al
a. Aok
1. NonHagp(3): NH(a)(Féry 1999: 16)
Schwa syllable cannot be heads of feet.
1. Roorma: R(Hammond 1999: 292)
Words must have a primary stress.
iii. Trocrer: T{Hammond 1999: 262)
The stress occurs on the left side of the foot.
v. Weight-to-Stress Principle: W(VV)(Hammond 1999: 264-265)
Heavy syllables with long vowels must be stressed.
v . FrBw: FB(Prince & Smolensky 2004: 50)
Feet are binary at some level of analysis (1, 6).
vi. Nonemanrry: Ne(Prince & Smolensky 2004: 56)
No head of Prwd is final in Prwd.
vii. Parse—0. P-o(Hammond 1999: 167)
Syllables must be footed.
vii. Epcemost (ploR;Word): E(R)(Prince & Smolensky 2004 39)
A peak of prominence lies at the R edge of the Word.
ix. ‘Non-Low Short Vowel# "NLSV#
ol ol WA X S-(nonlow short vowel)S 3o},
X . Dep-Prar: D-P(McCarthy 2007: 153)
AN YGE agT

b. AleFL A
"NLSV# NHG), R, T >> W(VV) >> FB >> Nr >> P-0 >>
E(R), D-Py, D-M

(Ba, 1-kX)2 2" 3FA R well-formedness constraints)E o[t} (3a,

3) o8t B =il A3FelME AL olf mizel Akl BEol i 24
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ooy |'NLsve Y R o| J[BFe I W e | B E DD
a. (brake)l1 #! AR
=sb. braka(li) * k| ek % %
c. bra.(kd.l ) i I T N O
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f. brakelr *! * oo
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violation) ¥ E-3HA| efkxte| AddANAe A JiE % dl(conceptual problem), 75
3+ A2kl Z7Hincrease of possible constraints) lﬂ nAHF ]2 7B el o
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6) o184 AoFdde g

o3 o uf 7)) Wl = A okl A a
a.- (b, 1) | AR e W(VV) >> FB >> Np ... f[ﬁﬁgg;?if
b.= (b, i) || =@ . Nr >> FB >> W(VV) ... Lgﬁﬁgﬂ,

22 T4 (6b)
SHasts o A4 Aok

Pk ade BEEAe] A9E o5 Ao

(7) 1818 AkgF el o3 £4

e/ | NLsve R T INemB N TR

a. (brake)l1 ) | kx| o

b. brake.(i) * % ok %

c. bra(kd)li *) * k| ok | ok ok %
=d. (brake)li * | kk Lok |

e. (brakd).li *! * * O

f. brakalr ! * ok

(Ub)el TAAAGI BT (B)o] FRATO] @ AA BN A
A ARFol ohd (7 AA Fuw vegth ey of3H Aok el
(b FERT o3 elul el ?%% Aok W NeE WVV) 1T} 4
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) 99 Yoz A EAE EAse B9 PREIE 0F
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t o]3] &8 E(Lexical Phonology)ollA Ab&sls &8 34X

T stratum) 9] M-S THAAGo|Eol =Y o|EoF T HAA ]
29 HHAQ 4L x7)sE gl AGPALe wE
o] AHAHGEN)®F H7FAHEVALY 7155 Ad e F45 AqA )
A, 449 F9 RelA 948938 F 2939 o A
W olg Zhzhe] 9= AMEA Y ALAAE 2T

®) TE918 7 4
a =9 10 4

l
A8,  [brakelil  broceoli’
(NHG), R, T, FB, Nr, ‘NLSV# D-Pr >> W(VV), D-M, P-0, E(R))
(8a)9] =9 1elM:= 'W(VV), NH(e), R, T, FB, Nr, D-M >> ‘NLSV#,
P-o, E(R), D-Pr" o] AFIA o] =3 /brakeli/oll =7 A5 2 o] A8
Ho] T+ 29389 [brakeli]7t AdET ZEl5 (Bb)Y &9 2014+ 'NH(),
R, T, FB, Nr, ‘NLSV# D-Pz >> W(VV), D-M, P-o0, ER)'9] A+ A-l
s F4 19 298 & 9 29 €I Mrdkelyol 712313 o]
2gEol g 2499 [brakali]7} A H T
ol (9 T=HH ol & (Ib, i)l veld 44 EFHAL

A4E B =Rt
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a. =91

ol oY) o BT FB Ne §y NISVE G
= i . (brdke)lr * K okk ok
1. braka(l) I ok *
ii. bra.(kd.4 ) * * * sk % |k
iv. (braka)li || ! * L okk |k
v. (brakd).li ! * * * R I

vi. brakelr * * * Hokok

b. 9 2

mior/  |ME R mBoNe wLsve DoV R BB
1. (bré.ko).l1 ! K L okk |k
ii. braka(l) # R *
. bra(kd.h || ! * * R U B
= iv. (brakad)li * k& k| ok
v. (brakd)li | #! s * P O R

vi. broke.r *| * Kok
gEE 7o o3 EAA F9 18 g Qa)= AFHAe] Hr)
oAl (9a, i)el HA FrR= vebde HolErh 2 23 F9 19 AHA
H Ga, 1) 9 29 d=€Fo] Hrh ) F9 294 = Qase
U2 AgAAY Hrtel &8 (9b, v)7F HAH $RIZ VeSS HoETh

thE9lE7te] ofHe Aoz 7S5 o o A (7oA AHE

o] 3] x Ak ody wR kAR B 7} EAFe] =gt} Kager(1999: 385)
of =, SdEste] FAYL A AR gokdn”

AR, FAE 7= Sl g =720 5 7](independent motivation)
7] o]l@thE Aot} whabA o] o] B & Aol E(serial theory)d]

Fol E3tsttt= Aotk =4, 9ol mep A olE Heol= 44
o] Ak A EDd ddojo A FHEarre FAolt);, YukR oz =94
9) o Bell= tEfEbel 2T EFHA 243 2o w2 A dE st AR
Al ‘—H%% McCarthy(2007: 38-44) =,



waEl AEEAQl AfolE Holw ALHAE BT EWH ol s A
BerhE Aolrh MA, F9ol mEt FukAQl AolF Kol Ak AR
ols] wAlslE AHAE E24 (computational complexity)?l 7} wj&ol k45

71524 (learnability) & A7} @Az = Holt},
Ao FAolE o3 FolwAite] ofF NS
FuAdY A48 AHEEE &2 th McCarthy(1999: 4-7)f u}

E2 FA(Sympathy)ol2te ME-S Aol 2 ¢

Aol 2= FAAA LGS A A A F(selector constraint)
| o] AoFS ¢utslA] &2 FRE T I W (sympathetic candidate) 2

o}, LE]al ARG AA HAHHol FTfde HAS s BA
(sympathetic constraint)e A7dste] o] AekE FAAAFHT 4
of FETh mpAYoR FAAG o3 FHERG 4 FERF Aol F
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b. braka.(i) *) | ok o S
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=d. (brako)li * T
e (brakd)li *! * * | % N

f. brakelr *] * % e
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*D-Me AgApAefez AT Fol of Afs HAntetA @ TR
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oN7A FAetr] &l thgelEE dATE Aotk EEdIASGE

o
v
i
k)
5
30 3% go r mt o

— &

=
oft

o,

o

Mo

oo
oo
o o

[ex

AoFs FTAZRAZA Fdste AL OTY A4 (restrictiveness) ol
gt E-& 2HgttE Aolth WA, Kager(1999: 7%, 392)ol mEH, F
olE9 A EZAHo=m I ofr|E= dEvleide] AV dFEHT
%, AoAgH5AT FAEY A EFAAS AL doE F5%H=

h!

stitel FAIA Sl FEete] TGS HIMRT weEbd S 2ol S
i

7

11) Faith(Foot Structure)-®0: Faith(FStr)- ®#O(Cho 2001: 438)
(1) The foot structure of a designated candidate should be preserved in
the output( A F & T H O SRFZE 28939 SR TZ9 Fd&)okst}).
(i) AFdE $HE (10a) &, 8FHE o0 3o
12) o wrx FHol2d 3t EFHA 247 1o w2 FAgel e Brh AR
<9l W82 McCarthy(2007: 47-51) =,
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4. OT-CCeol| 93 #4
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T
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v
e
o
&
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N,
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S
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[t
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i)

45k skt aBsl AdAE B4 Af-(freedom of analysis)oll
i weol f7h Faksit), g

g
30,
N,

I

o Mo
2
o

o2l

= o
lo,
ot

b Codo oxl 2 Ui
Q
—

ioi]
-CCollM = Fxo TA™ stmE TR vt §3
Ttk &, OT-CColA &= WA GENol 27] 212 (faithful initial form)
of 4735l gHFe| F4F FHE NG, a2 o] FHE GENo=
HEy A WA TRt dAA B3 (gradual divergence)E A7 = SHE
AR, olzjgh A A WA A <>t AT olofA F WA
ARl <L, t>7F BAEG 283 AFde <, o, fooo §, f>F B T
B A (candidate chain)® TA® %3}3A 74 (harmonic improvement)?]
ko 2 folzitl ol FRAME ofd (DT 22 AFAHEAES
(well-formedness conditions)e] Wt = o] vpebd A x}olr),

o
il

13) o] W% &d4e] UYehlbs BFEAY TAE sdstuAl g v 2-&4
9-&-(O0-Correspondence, Benua 1995; McCarthy 1995), 2%A1% 8 A (Two-level
Well-formedness, Orgun 1995; Archangeli & Suzuki 1997) Zg]lxz o3 FH ddAE
(Lexical Accent, Hammond 1999) 5ol ol& A== v} -39 dge
Kager(1999: 386)¢} McCarthy(2007: 44-47), 23 AH A2 Kager(1999: 378) =¥ x
o131 g RAELE ZF&(2004 77-78) Tl o8 FA S AHI A
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(11) McCarthy(2006a: 2)

a. 271889 44 ) is a faithful parse of /in/.

b. ©AA &3} In every pair of immediately successive forms
in C, <.., fi, fis1, ..> (0<i<n), fin has all of fi's unfaithfulness
mapping, plus one.

c. 23 #A /A In every pair of immediately successive forms
in C, <., fi fir1, ..> (0<i<n), fis; is more harmonic than f;
according to EVALuy.

(la)= FEAH] A A o427 d=83d /i 271FHY 44
S FAE Ag 8Fste 7otk a¥a (1lh)e FEAH A #{A &
Aol olojA= 84Tl FAAGY] HTld A @A A 1"5: Z A A
S aete 27lolt)h A, (llo)w SR A A ‘?ﬂﬁﬂ Zrofl ofojAl=
84050 2FgAAE M wFo=z opd AS a7
OT-CC= ALl veld HIAAPdZASS 3 g3 FAdAtY
AukeAet Frp7t 29E FHY SHAAAE 8 2@l vede &5
349 TAE sldstaz stk olE FAFESY] A3l McCarthy(2006a—d,
200N = DA ARG EolA AMEAE FHAAFS &2 G A kol A gA oF
(precedence constraint: Prec(A, B)E —Zrﬂi =gty A A e (11b)e] ©
AF 36 (Qloe =384 RS A8 a3 vrEAl FAdA ok
AWM E 7| E okt dhrh, 7] A OT CCY ol&d Ado] HetdTh £,
OT-CCe F24A % ARte S A A G WS 93 @A 3 HAAolz
= At dRATs il 2@ JFAE dHstaz gk OT-CC
= ol B2 ARAGE o) &Hl EFHAEY TAE 7EY o|EE v B

BatA ARy g At

olg] (12)& OT-CCell A

a7l 93l A kS ﬁﬂﬁr@ Aot}

tlo

il o
T

¢ r_&
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e
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=
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14) (Do APPxAEel gk 2rt FAHA A A= McCarthy(2006a: 2,
2007: 62-63)F A AR - 2306 4-45) H=x



(12) Prec(A, B)(McCarthy 2006a: 10)
Let A’ and B’ stand for forms that add violations of the
faithfulness constraints A and B, respectively.
a. To any chain of the form <X, B’, Y>, if X does not contain
A’ assign a violation mark, and
b. to any chain of the form <X, B, Y>, if Y contains A', assign
a violation mark.

(12)¢] Prc(A, BelA (120 Ael 919 glo] Babe glwrshel Aaa o
of st gwrErhE efrlolth Telw (12b): BE
sk Aol F ) SiurEThE o

F‘F
o

McCarthy(2006a-d, 2007)7} OT-CCE AtsHA & 7|E4Q0 g &
Tyge EAd U nAHAe R BAE FEe] g8 229 7)
9 nAHHgol 2o EQFdoRd BTt 459 gt Uae AFY
T Aolth o714 nAHAgolRe] WA FH FAAE B
® grolth el E2el Adel U@ Edelw od@ AAE FHa
EERE D 711@% wjamg,o%oﬂ wegto =i (D% g& A9
e ° WA 3

AAgoz B % 9

1
o #29 FAHg] 2ol vl

o
+ o
©

oX, I

(13) 2] F A48 (McCarthy 2007: 9-11, 13-15)
a

1. /hakim=1n/ = Pastalization DKM = syneepe [hak'miin]  ruling
(masculine plural)’
ii. /haikim-iin/ — [ha:k'mi:n]
b, B
1. ,/d rlb/ — Vowel Epenthesis ldqub > ?-epenthesis [?1dqub] "beat (1’1’1 Sg->ll

ii. /d'rib/ = [Pid'rib]



(13a)= Bedouin Arabicd] AE=E (133, i)& AARRLS HAFgats= A4
o] ATMLoz AAHE TS d(Palatalization)?} 7 |
Uehte #Fe aR3e olF58 ¥ (Syncope)o] H-&H
Q%?‘é(counterbleedmg) EFYAY H$E HolEr) o] Zo
© A9 (13a, ANAAE HAed odAF =

o] F£H7] W] LG olEe] xS}
o 28y FEAS Holv (13nE (13a = =
Classical Arabice] AEZ (13b, 1)< ofFY A& =37l s 254
el(Vowel Epenthesis)e] Z-&H jroﬂ 24 J 9
-epenthesis) 0| X*%H F(feeding) ¥

S Hol& (13b, i)MAE (138, i) &8 4&H

,
o A STl BE AEA A G
= ™
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2 9
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£
dlo
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oo N

mx O
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e

o
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o

Foli=

=
2ol gt F27]
')9] ’,/ha klm—l-n/ —  Palatdlization  ha:K'imiin

=
jab]
=
=)
=5
2
f
:?L_’J
>~
OTJ
it
L
_a
%
—_

x%gﬂ/ﬂo]i,] ‘O‘]— Al
FHAde FAE A2 %ﬂ’\ﬁ—t‘ %9] MAE BHAAF | B =
ottt BEFEAdY FYA B E dag AdeAed o 2 5 vk

&9 Jidel U3 Zdy #BHE R e AHREE &)
McCarthy(2007: 80-81)¢ w2w ZZo /Jdg IAHHAo|Eo =sglo
24 OT-CCE BEF¥EAS v 459 A 493 5 dvis Aovt.
ob#gl]l (14a)= Lardildl YE}E Zv(augmentation)®F #THH A F o3
(14b)= ol DA Aol ofd) 4T Ao|vh. 182 (1de)= ol
3 Ao 3 OT-CCY SR Aot

&

15) 2AAH gl ] 2% TEU R YAk o) whe AR A wrh AR
W82 McCarthy (2007: 24-25) =,
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(14) McCarthy(2007: 80-81)

a. o] F4
Jil/ rilta "neck’
/mat/ matta 'hand’
/kan/ kapgka "speech’

b AH A Aol £l o7 B4

/til/ B Auen-R(root, 6) Drp
= 1. rilta ok
1. tila *! *
ai. til *!
c. TEAHN .
1 <til, tvilta> 1. <ril, rilt, ril.ta> m. <til, tila, ril.ta>

Lardilel A= (14209 [ciltalolAA " X7 F 7le] Bz FAE ook
T S aTEE Ak Wl FHAVE HbEA S ddEHE FH o
= /til/el [Ca]7} Z9Et” 142 S J_ﬂﬂ’q"q‘ﬂioﬂ od) g (14b)
ol 4 (14b, ii)= FBE 98l (14b, i1)E o8 222 £33 %Xé/] Q.
B Hol ‘?J_X]ﬂ AL a73= zéeéxﬂgvko] Apen-R(oot, 6)S
(14b, 1 -ii)E AYE 245 ol Deps 47 kst A3 (14b,

i)e] H4 FHEZ yedn oyx FE5T AL JJ*ﬂx“*ﬂ o] Sitdt
AE 2 F g7l wEel HAAPS A4b, )9 [riltalt AR F S22 A

k= = FB9 Apcn-Riroot, 6)¢] AL AE AASL 5 °2T‘JrL Aolt}. 1
HY OT-CCE =&Y /MEsS =37l wiol FBY Auev-Rroot, 6 )<
AFAAE AAT + S VR ofg} o= 3] SN S 2Y 79
stAl AWE 7 Utk OT-CCY ol¢F Z& o|&3 Aol (1D AEA
Z150 WdE (14e, )9 ©ZT FrAFelth (14e, )9 "<l t
ilta>e 2719 H 244S %#3}% <>l Al Al&Fsle] F HWH oﬂéﬂ
ol <rilta>E HAALE 7] of&Fo] &4
g WEAZIT webA] z2E3A TOWL %74]24 %ﬁ‘rt ﬁﬂ&
strz gaatA @e(nvalid) FRAHIE” (1de, )9 <l cilt, ©
ilta>E 271889 F44S 58 <Al AlFsted T A A4
ol <ilt>2E AAFR Fo] thA] <ilta>E AAMEY a2y o] TR A

=
2
rlo

16) [CaA [C) AUske A3t 71289l A golh 2, o ddl 4 2
e waE T g
17) "<l rilta>ol A 7 BEEAl e FEAHE e,



A Eole AT F WA ddel <>/t FB9 Apen-R{root, 6)

q ol zstdA AAE ﬂ‘ﬂo}t’i ElgshA] ek Tioq
Hol}. (1de, ii)e <ril, tila, tilta>E Z7|FEle F4A4S F58E <
i>elA Al=stel 7= "R Al <ila>E AAE Fo thA] <lta> 2
AApETh o 7] F WA A<l <rila>E FBE wtEA7|mz 2337 7§
A& et olofA = Al WAl A <tilta> 94 Auev-R(root, 6)&
A2 23 NS FEFEr] mEd Fradd <l tla ot
ilta>= (119 APYA=2AE & 27|FHY F44, A" 23 2893
Z2g#A A EFE EFste BEE SRAHdE UEdT. ol g g
Fot TRAMN <l rila, tlta>E F UA A <cila>7t FBE AT
A WA AdAd <tilta>7F Auen-Riroot, 6)-& TEAI 7T mEA (14b)
o nAHYAEHE & OT-CCe 33 FALGE AFAAE TB
>> Apen-Riroot, 6)'2 AAT 4 Q7] W&

Ay 5 ok 23 ol dd B Fr AN
< %«/gﬁgxﬂ%ﬂ ARS F3 o] FolARE
Zpo] wrES 98 9A A Hgolehs HAst S8R

959 QA 4HE 5 vk

ot (15)% OT-CCell 93 (Ib, ii)el YeEtd #4248 SFHEAde A
FE Wrhekr] AR AdAA ke 279 B FRAH I

o &8 de Bu FHsHA
}\:I l -

>
lo,
2
o2l
o,
o
T
o

(15) a. Prec(D-Pr , D-M)

UR /brakel1/

Main Stress Rule brakalt — Roor >> D-Pr
Tensing Rule brakali — "NLSV# >> D-M
SR [braksli]  "broccoli’

b B E P
<brakalr, brakal1, brakali>
<D-Pr, D-M>

18) Btwek S RAM (14c, ii)el <ril tila, rilta>dl sk APA e F #Hs o
A <ila>7t FBE ©EAI717] 98] De(VoweDS Hukela A wixl AAd <
iLlta>E  Auenv-Rroot, 6)& WwWEHFA7]7] & Dz(Consonant)s $14ks}7]  wiiE-of
<Dz(Vowel), Dp(Consonant)>°] 8 Aot} 3, (14)¢} Fdd Hop ARFe WE
& McCarthy(2007: 80-93) .



Fole] A AlSE B o ARSS TR T

(2D)E B AARFFO] (1Bt 714F /brakelyol FZATFHo|
488 Fol /AP olmee| AFELHFHo HgHo] EW
[rakol] 7k EEE 75olth olefs Avh o 114m g F4A =
Hgd BAYAE Bty 4854 @] Ui Bhadgn FE
& (152 old@ x&ndgol Wgw
AP rASe] WY H BT Fu Aol

obeh (16)& OT-CCol ©j8] (5] Hasg R4 B wxolth

(16) OT-CCell 9% BFuA £4"

v _ | Prac _
oeaalt/ RIG g 15 |oelw e T g
' D-M) F S
a. <prakal, (hrake).lr> ol N I
<D-P> A
b. <brakali, brakali, brake.(l)> ‘
DM, DP> * | ok Bk | Hek *
c. <hrakalr, hra.(kd).1, bra.(kd).i> sl ow
<D-P, D-M> #| * K|k Kk
=d. <brakeli, (hrakel.l1, (brake)li> « X S (S
<D-P, D-M>
e. <brakdy (brakd.l7 (brak 3.Ii> Al ol x « ol @ s
<D-P, D-M> "
f. <brakals, brakoli> »
D> ! * * * Kok
g. <brakelr> ul % sk
<> " ‘

(16f-g)= R& HAdrsti (160)% (16e)= N(@E H§rstH (16a)= NS
ARkakz] wEel HA RN A AlLlEd. (16b)%} (16d)= D-PE 4
4 3 A Adt meb A4 Fre) e AgA ek Prec(D-P, D-M) 9

19) (16)9] XA "N#' &= '*NLSV#', 'N(3)'= 'NH(3)', 'D-P'= 'DPr/, ' Wt
'W(VV)Y ZEn F'E 'FB'E vebdoh 33, (16)2 Prec(D-P, D-Me] D-P$ D-M
Atelel Fo] 9&& BoAFTh o OT-CCAlA AyA k= ddk FHAAFAF Aol $A
5 FASE  AA %Flmetaconstraint)ell w2 AHolth, McCarthy(2007: 98-99)=
Prec(A, B k2 gt=A] duk A AF Be| $0ks AA=Z dohm 231 A9 F
o gt FAAGAF Alele] HAE oFF (i)F go FAgsirh

(1) Metaconstraint on the ranking of Prec constraints
B >> Pprsc(A, B)
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9 AgEt. AaAlcke]l BANA (16 D-PRE S1Wsln (6c-c)
D-PE AA % Fol D-ME st Bl PreoD-P, DME et
gt 2ea (16g)s FERANE Fd8kA &7] ol Prec(D-P, D-M)o]

5

FAAERAY. @, (16bh)E D-MS ¥A w3 Fof D-PE $7tstr] o
o Prec(D-P, D-M)& -+ 71 9wkt (1603 D-Pel 91k §lo] D-M& 9
Whelr] wiEo] Prec(D-P, D-M)& & 7l flwrgt) AdA o= (16)2 Yo
Wake] o AR g UEhE FAAE BEEA Agdd g vE o
= Z OT-CCollM = AagAets =ddozn (16d)7t HAHFo
2 vepdg & 2oEn
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o BAlE ddstaa dvh. AgAke 9AA Rkt zstAA AdL #A
a7l flel wEAl SAgAe ke E ZIFe okt gtk OT-CColM =
FAAA R e S /2T AAFS B FAAA G ke g8
FAFe] DS A BAY AAolgde dAsel FAAe HPge 43
gtarzh gk OT-CCe oloh 2& AgAtS o83 =584 TAE V<&
o) olE5o] uld] not A5Y QA 4ET 5 Aok
Faid
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