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Discussion on the Classification of Floristic Target Species’
- An Ecological Paradox of Floristic Regions -

Jong-Won Kim’, Byeongcheol Eom’, Jeong-Seok Park®, Yun-Ha Kim’, Byoung-Ki Choi®*
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SABHA o Fole. & e ol Aol tisl Shed ZolE fEstaAt itk AleTA T e THES
HEsIP o, AeatA A8 2AE vl A3 191999] Nakai 255 A&/ AR M= a0 Bt
AR AR Ao 7IARIE Ohe 197790 o9 fraalae] digh AeAleARE Aee= AXNEIA
th 1978 do)l= Lee & Yimo] $5-2F HH-5 7I2= 7AE=S AAL 11 ol B2 A4kl sl A=+ dA=
A=A A= I R 2018W0 = Lee & Yim (1978)0l)4 WFE A At 5452 AaAr =30t
T olRt AeTAES AAF el A7t UKL A AR AEe] YA E BRIERIT T-ellE T Aol
gt 27 2= o QI A8 oR BN B AeiEe AdAeR T2 o Ao &kl itk &
AT AaARHE] E4F0] YT/ 3 =7t A WIS IR ek e mA O dadyt AAlde S|
3l thae] 7 7R AEieh] e AIRBIG - FEE dp-d(nativeness) FEE HIFOR dl= A4 B AleT A9
71k A4A 7N(habitat-based) =4 A7|HUET ALHS] 5

AETARH] EAES AR RS o83 A9AEE Wkske 18 o, FO) AR Bk AETA HEe
o}

FRO: IRY, EeX B, MAIX, ASH, XISE=, 2 Hot
ABSTRACT

The floristic target species (FTS) has been widely used as a important tool for environmental assessment in
Korea. Here the floristic district is a key criterion for the selection and evaluation of FTS. The aim of this study
is to clarify the intellectual meaning of the floristic district i.e. a sort of phytogeographical subunit. We reviewed
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7 main literatures related to the floristic district. Nakai’s 1919 Ulleungdo flora survey report was first to mention

aregion and/or province in terms of general geographical divisions. In 1977, the floristic district map of the Korea

vascular plants was first described by Oh. In 1978, Lee & Yim proposed a new floristic district map dividing

the central and southern regions, and the district boundaries have been adjusted by many other researchers. In

the end, the floristic district map modified slightly from Lee & Yim’s map was nationally recognized in 2018.

However, the boundaries of floristic districts were inconsistent, both in their setting and adjustment, as well as

the indicator species of the district. No basis for this inconsistency could be confirmed. We concluded that all

district maps depend on arbitrary lines drawn a priori, and finally proposed the following two ecological strategies

to ensure the effectiveness and practicality of the FTS as a scientific means for environmental impact assessment

and national flora evaluation: (i) designing to achieve the flora list and the floristic district based on nativeness

of plant distribution, (ii) constructing a habitat-based floral monitoring system.

KEY WORDS: ANTHROPOGENIC DISTRIBUTION, AUTOGENIC DISTRIBUTION, ENVIRONMENTAL
ASSESSMENT, FLORA, HABITAT, NATIVENESS

ME
AlEd 54 Aoy Al7of| 3Rt AEFL] HEolH,
Ao} el %7} 9 WIS Slek S Sxkom At gt
(Peterken, 1974; Marshall, 1988; Webster, 1999). =+ujo]jA|
Kim (2000)&: A50] 33 opafol wlel 5533} 2 <ghat
£ $J3t A1 E<H(plant taxa for environmental assessment)>2
AlQrsI3it). ol2igt <2 HE IS $13t AlE>E 2001 E]
<AlE AR EXJE(floristic target species)> S 24 I E
A=Az A G Ao YHE AT Lee et al., 2005).
7R Aol 4] 20 AlEAd AHLim er al,
2005; Chung et al., 2010; Oh et al., 2015; Kim et al.,
2021; Shin et al., 2022) 2 7FE 3 SFHILA(ISAN
Corp. 2010; ChunJin Engineering Consultants Co., Ltd.
2015) Bk oja, 4 0] ARl ARl AlSH A
AAGAZANAE <A 278 B4 o)guar glck
(National Institute of Environmental Research, 2006,
2012; National Institute of Ecology, 2019). =7} AF<IAYEN
A elol PeAst WA A ko R wIueli, 20081
o) AR I, (SRR AR, (e
b AR o) 4] TSRS 2 ol T
RO A Bolold AEPAS AgskES A 71
Qo) ZAgE v It Korea, 2022a). 2009 o]k
W} BT 95t SR Wl iR, Ktsh
A AR o) £ AR Y 0 SRR
ol Bt 778, 9] TAARAGE B7EaT oA <AEA
o EA4F>0] A3 AREE7]o] o]=%itHKorea, 2022b).
A2 2018'A Tel=ral 2 AEFAISHE EAE

olzk= 3¢l SVES AR 2 HiESIITHKim er al., 2018).
<AEFARI B2 F W FOI91Y & 1,485 HR
S AL, VEF 258(17.4%), VE 442(29.8%), TS5
& 373(25.1%), TS5 208(14%), I S5 204(13.7%) 5
TS AT AL TRlaAl HAl AlEAISH &
8E1& AFe =7 AEA Bejoll ARt FEE vl Bt
& AR B 7% AEE o8l Qe webA <AlETAR)
2 EAT>E w7 3AIES SRR Al Behds
Qpk=th o3k Wtoll A 2019 AlS S EEE 3
SREt2|(Kim er al., 2019)00l4 <AlEtARH] 545> &
Ao A= vl Qe JFow AlETAle] et ES 2]
ot 750 aigols o] A7gnt v, AgE Rt
o 55 2% wePrk 4 9 7PAlo] Ao R o]folFrt

& Aede <AEFATH 54> A4 5w H7t
7129 71 ZAQ) AEAE A Eskct AETA|et

=271 v
S 27] Y Ee rlste] EAFeH, =7t A

AS] RS WBk Tt Setozme) §ERE HE
Sk 2 A0 Aukt ABFAY Bele] glolA] Aefera
et ] WA S48 =000 GRS AT Aol

HE

EH
od

o

3 THO| SFARE vl SIS Table 1), <AlE7|
o E45>9) WS A5 AARE Kim (2000)2} 71 o] #2]
FQ AsiAT 4H(Nakai, 1919, 1935; Oh, 1977; Lee and
Yim, 1978)3} 0]% 2] 2#H(Lee and Yim, 2002; Kim et al.,
2018)0]c}. ZH7ke] Apg Eol|A] AN AlEA -2 7|
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A} AR AETA (Rl RIE) 715e HESIA 4

ETAES ARXBHA ¢l AHE HARE = Nakai
(1919, 1935)= 71 A|Y F5gS IO & A4 F2E
2 AE T 02 A7t vl B, of o
ot ATl Saieh FATES ALSE Fo] W o]
3#719] Ao] Aolgh], & tolld= £ 1F A=Al B4
(Pattern, Province, subprovince, Jigu, Agu )< X4 tj
3/d< At district(obh) = FABIA:

= o] A
= Td =

F< i,

Aol | 7] £H2 A7) HE 2R AETA

RS Aow, A R 7HA] = Z17] IRitiTable 1).
E3] AlEA1Y] R ALt WAl Oh (1977)%} Lee

and Yim (1978)0)4 2 wi3l7} 91glck Oh (1977)%= Fhhe
gre JBAGLYUS A PR o] ABFAY
FHE o] F Z2 AAgHGIT. T, Lee and Yim (1978)2
o7k ShIE TESUT B ABTAS Wil B
Hol, BAolT 37k TRl

Table 29} Figure 12 230} Ltehdt 41574 20 i
71k ABFARCIE. o7loIAE ATAS 719] Zol7} 1t
As|olek ko] ol BRE 3 E 7p, BRI
A 372 e gl iR ol Fukwe) A8
A WA AFES} SEES HE ARTAR TSI

ApgTAle] the WA BASH) erovt thgAlsA gt
Rl R HR R lsioro] 47h ARTAR TR

g 4= QltiLee and Yim, 1978, 2002; Kim, 2000; Kim
et al., 2018). YH AFoA= GEe; HBIP S HER

T AR okl SR W= 97 2R3 (Nakai, 1919,
1935), ‘S e} GRS sho] AEAR Hie A= U3
tHOh, 1977). ‘53 0] AE A= E3tol| sfdshe |90
A <AeTARH 54F> 7o AREA] ¢l e
o, & Agtoals =9 didellal Alstsict
1. 'S8 SR AEFAAQ A 7I1E
Nakai (1919)= ‘EX @} <ZR00] 7|20z
o= AL AT o]F 1935Wolli= MR- UAkS
Ao odile Th 712 AL ARSI Nakai, 1935).
SHARE FAE A7l Slotx 549 A 71 571'E
Hk= §ISIck gHA, Oh (1977)= 91wt ket whe 7J3}eet
TS Sl Ao= FAE AASISIE Lee and Yim (1978)
2 Oh (1977)9] 7]zl FLJelHA] QUPH-=4-AXE Sl A
ARtetA o, AEA A= Oh (1977)0] wet 743hke=2t
RS ol AAKEE ANGHE E7to] 28Itk Kim (20002
Lee and Yim (1978)2] At RE-S whEckal 2go] g
atou, EAE AETA RolE Fote-tigike ol Ao
Z101A QIQIEE ©f= Lee and Yim (1978)2] ZANH L} 552
=7t W Ao 0]%- Lee and Yim (2002): o]o]]
AXEFIE 7)2(Lee and Yim, 1978) thAl Nakai (1935)7}
ANIGE AL QAL s 8-S Sl A B9 Y
AR dastelt sHAIE o] 71 E3E EAE AlEA =t
Z Aolg Bolrt FEde] AN AETAE A 7l
A ARTY IS B2 A, SR dAtold o
ol AL Ho|glet o ke 419 Al Kim
et al. (2018)2 Lee and Yim (2002)2] AHE 1A S5} AR
Awg ettt SR AlEAE] 7|52 Lee and Yim
(2002)7} “Folstgl=tll, Aol 71Ee ARkl e F9

Table 1. Floristic districts of Korea, demarcated ever by historical references since 1919

Key references Floristic districts Numbers

Nakai (1919) Pukbu, Jungbu, Nambu, Ulleungdo 4

Nakai (1935) Pukbu, Jungbu, Nambu, Jejudo, Ulleungdo 5

Oh (1977) Northern Part pattern, Central-Southern Part pattern, Southern Sea Side 5
pattern, Quelpart pattern, Dagelet pattern

Lee & Yim (1978) Gabsan province, Gwanbug province, Gwanseo province, Middle province, 8
South province, South-coast province, Jeju province, Ulreung province

*Kim (2000) Middle subprovince, South subprovince, South-coast subprovince, Jeju 4(5)
subprovince, (Ullung subprovince)

Lee & Yim (2002) Gabsan jigu, Gwanbug jigu, Gwanseo jigu, Jungbu jigu, Nambu jigu 8
Nambhaean jigu, Jeju jigu, Ulleung jigu

*Kim et al. (2018) Jungbu agu, Nambu agu, Namhaean agu, Jeju agu, (Ullenung agu) 4(5)

* excluded the floristic regions in North Korea
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Table 2. Different places of boundary points of floristic districts described on the main text and map in the references

Floristic

districts References In the text On the map Crux

Central Nakai (1919) Pyongyang-Wonsan - -
Nakai (1935) Jangsangot-Wonsan - -
Oh (1977) Gangwhado-Kumgangsan - -

Lee & Yim (1978) Incheon-Chuncheon-Geojin Gangwhado-Kumgangsan (Oh northern limit distribution of Poncirus Raf.
1977)

Kim (2000) Incheon-Chuncheon-Geojin - Gangwhado-Daesungsan-Geojin -
(Lee & Yim 1978)

Lee & Yim (2002) Jangsangot-Wonsan Yongyeon-Kumgangsan -

Kim et al. (2018) - Yongyeon-Kumgangsan -
(Lee & Yim 2002)

Southern  Nakai (1919) Incheon-Youngilman - -
Nakai (1935) Taeanbando-Youngilman - -

Oh (1977) - - -
Lee & Yim (1978) Taeanbando-Youngilman  Taeanbando-Youngilman northern limit distribution of /lex L.
(Nakai 1935) (Nakai 1935)
Kim (2000) Taeanbando-Youngilman  Taeanbando-Gangdeoksan-Youn -
(Lee & Yim 1978) gilman
Lee & Yim (2002) Incheon-Pohang (or Ulsan) Jangsangot-Incheon-Pohang northern limit distribution of Theaceae
Mirb. and Platycarya Siebold & Zucc.
Kim et al. (2018) - Jangsangot-Incheon-Pohang -

(Lee & Yim 2002)

Southern Nakai (1919)
coast Nakai (1935) - - -

Oh (1977) Mokpo-Busan Mokpo-Busan northern limit distribution of evergreen
broad leaved forest
Lee & Yim (1978) Mokpo-Busan (Oh 1977) & Muan-Busan Haeundae northern limit distribution of evergreen
warm temperate forest zone broad leaved forest
(Yim & Kira 1975)
Kim (2000) Mokpo-Busan & Muan-Wolchulsan-Jogyesan-Bae -
warm temperate forest zone gunsan-Yeohangsan-Geumjeong
(Lee & Yim 1978) san-Busan Gijang
Lee & Yim (2002) warm temperate forest zone Mokpo-Ulsan northern limit distribution of evergreen

broad leaved forest

Kim et al. (2018) - Mokpo-Ulsan -
(Lee & Yim 2002)

S B ofdon Hyslel sl SHeH| 27 ARG QT Oh (1977 Thibo] o
o} ‘GE HAE FLESHR] $3kom, Lee and Yim (1978)-2
2 ‘ZEro} Ll 23710 A 7|= Nakai (1935)0]] w2} AlEAE H26F31 AL, Kim (2000)->

Lee and Yim (1978)%] A< wsyt}. EFE4OF Nakai

Nakai (1919 ‘F59F ‘G A70] 710 Q-9 (1935)0] 8 Whalol et AEpAIS 445 20w bt

2 u}; = AE AABHTE 193530l gioibeel Jdvt t}. 28d| Lee and Yim (2002)2 ErhA] o]#9] 7128 W7
< ol AoR 7|EE WA WO, o]t 7ol tigh



322

———
N

(> R
Nakai (1935)

Lee & Yim (1978)

Lee & Yim (1978)

Lee & Yim (2002) Lee & Yim (2002)

Kim et al. (2018)
Historical demarcation of floristic districts in Korea according to principal references. The dashed lines were
drawn anew, referring to the contents of the main text in the relevant literature.

Figure 1.

lo

S, QlH-Ee i 24k

& ol Ae= AL A 3 'HEYQ Hallor AERAe| AAl 7IE
TAENA e A - 23 Sl Ao g wAFT) Kim
et al. (2018)2 Lee and Yim (2002)S Q18510 AJE1A % Nakai (1919, 1935)= ‘g5 of “dafieb o] A4S +
2 Aol FE9l adEo] AELA AAMLS Lee  worAl kAL 01 Oh (1977)78 g5&9eo] A5t 3
and Yim (2002)Hct & © EZo| 247 il AE 7R T AETAE WAR JHEsl] AT Oh

fu

(1977y= A o= ARG SHEE Y] thE = 4124 47
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A FR -SSR - )T g FER et dsiek o
AR AA o ASER] gl SRANE oF 9] 71l FAE
T RS AAEIE B AIRAY 72 o 5 6lSd
Lee and Yim (1978):> ‘&5 2} “Haliel AlE7A2 HAE
FARoZ AFBHA] &k& A, Oh (1977)9] 7|&3} #9] YUXA]
Sk A7 GRS BT Fhed] UrEs ATk 5
Sk A ABTAES 71Z0 2 AR, Oh (1977)2]
713t AREAR1 Pl FARI U AR TiEo] kT
EZ21 3P Qlolqlal 5H-9] 7|2 Oh (1977)¢] FA4t
71 QIETE HEQL st Qltol it

g, Kim (2000)2 AEtA| Rl thgh A2l 71
TSR] gkot T10) AEAES FRF tiEFAel AAE
RIS 4= QISiTt. FR et Heieb o) BA T 22 71
o} okt QIO ® SRRlE| AL, AL Sl Aol A%
= 7871 A& 71 EA-ZAR AR o AT H
= AUAL QU8IH Lee and Yim (2002)2 o] ZA|Ko] Hh
FESETHEEEN Y B es Edt A 2
ZAAIYE el ATt Aol thgt Bekt 7S o
Al AASHA] ekl 1| 71| Folgke] s e B3t
AR &AM E=(ER, HR)E AEsIRAL At AE=olA]
T 255 I3AFLE E3] 2%9] Cl(coldness index)7} -1
0o g3ttt ar 7|A kAT o)+ Kira (1948) ©|&, Yim
and Kira (1975), Yim (1977, 1995)°] AAgt CI -107C7}
AELHE(E )2 E3P A 7)ol Axt dA|gh
t}. AZA o2 o]F(Lee and Yim, 1978)2] A9} 1 7|&&
FYsHAL) A ETA =S v]wsHH Lee and Yim (2002)2
o] ¢9+19] Lee and Yim (1978)2] ‘G <} ‘Hsliol A
B} s RO R A97 AFS BT, o] wAA]
o] 33l o] el Holck Kim er al. 018)2] A1
FAEE Q185 Lee and Yim (2002)2] AEFA =9} Hefl=
FABIARE & o o= 293 RS Btk webA @
et Ae] 53] dRato] E3tE|o] el AlETAo A
A HAL B FashA HEPT

4, 'MFE? X MEFAL A 7IE

Lee and Yim (2002)2 XA G5} otes Sle=
Wiwarmth index) 11508] 541 2Jol2 2x]3ka1 ofo] o
3t ZAR G (Elaeocarpus sylvestris var. ellipticus)®]
X5 71 - AE Aol ATEAl 97
opd Al FRe} thuler} AIER gRgkont 9131 Hint
o] WhiE ot MR mAslo] gt olHe] eLee
and Yim, 1978)04] EARRS Awol $2ES Eue 4]
ETAR sl R o= AXGH A} g, g
of algke] AANE Fukemt ohjet SEime] B

oloAlE Ao EABIIL ol &5l gt Bkt A
7F AR EASHA dethe Ae URIth Lee and Yim
(2002)9] AETAES Q18R Kim et al. (2018)°4 g
oF “dafieb o] AL oo AAMEY &= S5 olA
G 5502 219A4 AjEo] AJoldt FHIE Hylov, o
o RPHR S5=0 A AAEA efeem A gl
Tl AT 2 & Sl ik

AupHor A ol BIgt 8 Y 2P
B A e Ao =S T 4 AL AR
& WO Wl QI3lnt. ol A|Y e =7t A=A B
o FY <AETARHE] E4F>0] ks A 4
“d%J(inappropriateness)& SoHaL, =7k ol HEEA] 4
SEoloF & A A= YA

ks
1. (AIZRASHN EXMZE)O| H|MYAE

A G Ao A S ‘Holarctic Kingdom > Boreal
Subkingdom > Eastern Asiatic Region > Japanese-Korean
Province’of] <3FH(Takhtajan, 1986). o]&3st AHlZSA|A|
(hierarchical system)= AEA] Er= AAIAE $2F(scale)o]
wjef FHEsHE AYRjeHA ERAIAIRE 11 o] Ptk & A=
Takhtajan®] A=A A(Kingdom, Subkingdim, Region,
Province) oflA] 3= AE/4fo] £3h= <Japanese-Korean
Province>9] 319 A|=¢] 1130]11, Province?] 3+ H|A =
A DistrictE A} o= & <AlEAIeH E4E>(Kim,
2000)2] 41783} F7lof| Hpgho] Bl A AlE A AR
712 9(district, [&, T2l Alolct.

Kim (2000)9] <AlE-tAsH 545> = A4 AR
£ e R AR 2A AEA B7HE A= A AR
oty o= & 54 A Yo =¥sk= 4

ol A= AEERelolA AHgte® K9S Eolal, AEA
slo} A2 Agle] EHIH 1 PHES TA) itk

54 Aoje] ABAL s Alelo] A 2ol Ao
2 9]&3}t ExH(autogenic components)2} QU7E ol 2Jst
#3514 ExHanthropogenic components)® ©]Fojz 131,
o] £ ie] R AelA B AR 1) gt 3
62 thFEcHDrake et al., 2003; Ervin et al., 2006;
Mumford et al., 2010). X GAEA | gt 11542 EEA
(European Environment Agency)?] EUNIS (European
Nature Information System) A|41%] 5 A SollA AAF=
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ARl oL, Ao EAS) Te) AR 5, 3 Wk muE Aeiehs AR s RS AMska UK, el ol
o 52| F0 42 PR YKChyny e al, 2020). o4 T kAl s]ute] sk ofs ohigict. AETAR S0l
AR LAY Ao A B/l A Brasold /N0 FobE <A SHF-olAH, 1 AR
Rt AR ) i SHeE RS A B ) AAN o el waEK] ol <ARTAR
oAl 2 4 QIplom, FRY <METAH EF>INE BT QAR 7k ARY W] SHOR ol gHm

54 A Yoll Edsl= AlEd 1 w32 7]Ho] tigk <l
2l(identification)o] - ZQ35}c}, ol= T x| o] AAIA
T kA AAEs el g4, w224
40 I AEE HAIE ¢ 71 B QRS A

L ZAe 2gol7] tholck. e AlEAe] 1AL
AR 711e] o] Age] 1 Hieke Frk AGABA Blo
A QefstiEe] AA oFH Sl ARE Pshs olfE
T ujolc). BlE 3§ AlBFolet ek By te
A BhE Fasich AU Sy A ARl 15
(nation-wide) ©.% LFEFLEAIRE, A4 219l A4 72} Aol
3 AR vk AIREARL Zlo] 1 R0l of2fRt Al
O] IFdE AlE(A)AIEHA c & 2] (provincial =
regional)¢] 21°.2 F|Z{(local) 5721 Zjol7} Ik AME:
oF AlEANO] AH|(Park ef al., 2022) X9 AAIA] EolAute
WHSHA olofA Q7] ujRoleh. ARAOR AEAh HH- 4]
=5 sk AAtE & XA e AlEREe] gt
Ve A1 pefsfiof gtk

<AlETARH EAS>S AEE Y A RS 1L
23t AT AEE BCR SARITE S HAEA 4t
o, AlRPAElA Aol n FelAel oS 2 4 ¢l
THH <AEAsHs EAT>2 F8A1Eo] = vt} SrEt
|©= & At Al A" AEtAY) A gt ks
AL 32 5 glelm, Fol 7P YAl STk A
o] Zefylth. Nakai (1935)9] S} G 2574|1973
A, & BiHEEe} FURES: Sli= Ao] XF7IA] skl Q=

>

X

o]
Aol shte] Apelolt.
31, Lee and Yim (1978)2 Nakai®] 9|7 of 52|5}HA|
R Aol #3Eshs Al ANskL FANS 7S AR
Tlex L)) 312 A13iich s elekizs ofe
Ol 131 Mo PR BaRA A
A= AR HAEA] @l 32 Lee and Yim (2002)
o] NG AH-THEE S G Aol Hepl
A oFtar 7|&dal, o] 7] APl Theaceae Mirb. )L
ZUUEE(Platycarya Siebold & Zucc.)®] E3HA Rz
WAskc IRl AR R Seul AEh el
2 SAAY H-EHEE SN e A AR 2
2ol 7k QISIE Zlofet. o] ® A A=A A KollA
L L R esieh el shed A} sk
st 130 S AR 1A gttt wiE A%

2o >
o 1b

flo &

A5k

RS S

glons 7k A=Al oiet w7t Skl
B A|golck

3, A el el wole] 4k Xje) 24
%, 123 AL HRek Aleol TRt A% eto] EAJse]
S ABA 0] 53} B0 At 2ol 7Rt
ok, oJu] SHjollA] Az A4} 2|2 (ung and Cho, 2020),
13 S S 4871557 At glrkEom, 2019;
Cho ef al, 2020). % O 37} ks A 424] 3712
7RG RA ARSI B AR BEE AR Al
A a5 B oyl ot tAE Azsbt Rsslehe
22 etk %A Kong (1989)€ A1 84| 4=
foE 22 YEAE RS AEsigon], vz 2 g
ool 77 ol AAAR A WS AEsigick et
FA el IAS Ao Algate] ARl AT glou), &
3 719NN chet e -aA R o] ciet wat
3k 71%0] AXIEIA] §Ikom, TWINSPANS o} g3k 42 4
X el X197 qleomH £ A7eke] Ml ) o)
A4) gloleh. IRellE olelg AT e AAY TAE
FHSIY Fg U 7 AR o 4 9k

NBF B3 AuE 27k A BRI AR
St 7Y ek ohje} <AETARH S4E-0 SA S
o 2RH FFE AL Pehadolr. ARFoR /)%
AR TEES RS AR o83 A Bk

i HEo=
o AEsHA 7|uke] Wi sjjdbo] @AtE= Aotk o]

A7k a4

Wehof| A 2 A= i) A Fxo] 140 oist e
2te](consensus), i) Al=A4-2Hd AR T HdlolE 1=,

o
et el WS Aljts el o]

iii) = A U
=2t}
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