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1. Bxte#R & i

11, =l REEM:P2OR < (X,Y,2), BE# < UX+VY+WZ =0 < (U,V,W)
FRREER: P A <= UV,W),ER < XU+YV+WZ=0

CcP?: BHFEMER, &L F(X,Y,2) =0} 2B&FKBER. f(z,y) = F(z,y,1) 7
T4 VEBRBBEKX LTS,
= (o, 8) € CNC? : HHMK, B# TrC 13 3 (0, 8)(z — o) + (e, By - B) =
EREETIE (a,8) <= (o,6,7)

OF OF OF

a——X(a’IBa 7)(X - a) + a_}/'(a’ﬂa'Y)(Y - a) + a_Z'(a’ﬂ,'Y)(Z - 7) =
R 5 WA BRI TrC = (3 (0. 8), 3 (e, B), —a gL (e, B) — BEL(c, B)).
TORITE-VRIREEROSBRLE RS, ThE C* EMANTHRdRE VS,

1.2. WAREHBROEBR. (2(t),y(t) 774 735 A—F —HF
TR I RS A—F =8 (1,9) 115 % b RTSEE

1:0: y-ut)= L@ -20) <= VO=v®, VO=-50, WO=0n0 =00

KIREICIE A FT N (F,Fx — U, Fy ~ V,Fz — W) 25 (X,Y,2) 2E LA FTLO4E
BRIt L 72 B EFREEHN, _
B : (CH)=C.
1.3. G:= PSL(3,C) 0&#A. P2xG - P?, ((X,Y,2),A)~ (X,Y,2)A.
Lemma 1.1. fERIRKROERERD, (CA)* = (C*)47. .
If C* is defined by G(U,V,W) =0, (C4)* is defined by ot ,G(U,V,W) = G((U,V,W)*A).

14. 8% (Class) AR, CIIRE n Q&Wﬂﬁ\ RER {P1, ooy Pk} m; @EE, Mi ¢ Milnor
. g EE,
Wxtahgg C* ORE n* & C O T, n* RROALATHTHND,

Ck k
(1.2) n* =2(g—1+n)—2(mi—'ri) =n(n—-1) —Z(,u,-+m,-—1)

i=1 i=1

2% B %X RO (modified) Pliicker formula XV # 5,



k
2—2g=3n—n2+2(p,-+r,-—1)

i=1

1.5. ERERADHN. —BITIHEEIZ L 3 HEIZERIS W,

Lemma 1.3. ¥THRREM Z =0 % —RIZ& D, P, = (,0), i=1,....k BHREEL
T pi & Milnor number, m; B EE LT 5. p & generic constant & L. fy(z1,p,p1) =
f(IL‘l —pyl,yl)‘ h(.’l)l,p) = Am (f1) % f1 D 1) Dglﬁﬁt LTO¥JB'Jitk'§‘6° h(a:l,p) X &
¥ n(n—1) OFAXT §(u,v) := h(—1/u,v/u)u""D LR, DL & §(u,v) = g(u,v)L(y, v)
L3 L ERAD S < SRBET L(u,v) = [ (csu+ Bro+ 1)t TEZ biLs, =0
EEBRX g(u,v) BRDD C* DEBBHER, ZZTu=U/W,v=V/W.

Corollary 1.4. n* =n(n—1) - 35 (i +m; - 1).
Proof.
h(a,p) =0 <= E#Mz+py—a=0: tangent to C <= (—1/a,—p/a) € C*

Example 1.5. 1. C: n=2, k=0 = C* 2R## f(z,y) = 22+4° -1, fi = (&1 —p1 )2+
y% -1 Ayx(l'l,p) = 4p2 - 42:% +1. h(“i 'U) = 4(’&2 +,U2) -4

2. C 3RFHFM/R = C° 6. IVRTPIZIEC={f:=y’+z+2x23+1=0} &
T C* = {272y + 42° — 108z%y* + T2y%z — 108y® — 8 = —108¢3 — 1/2¢2 = 0} where

G =y —1/6x22, g3:=z%+18yz—4

1.6. Flex points. ERIR P € C B3 r D flex LXK I(C, TpC; P) B r + 2. 58% fir
¥1,

1. Flex points= F(X,Y,Z) = H(X,Y,Z)=0,ZZTH(X,Y,Z) : the Hessian of F

Proposition 1.6. F(f) := foof2 = 2feyfyfe+ fuyf?. ZOEE& CN{H =0}NC?=CN{F =
0} N C2

B : the flex defect at P L 13X R%% I(C,H; P) DZ L T§(P;C) THY, .
Pl,...,Pk %ﬁitﬁa‘g—éo

Proposition 1.7. Flez D#3% i(C) iX

i(C) =3(n —2)n — iJ(Pi; C)

i=1

1.7. Flex defect formula and flex stratification. — SO HBEREDOERDHoT- L& X,
(C,0) ~(C',0) <= 3Cy, Co=C,C; =C" u-REIH 0: BEHMIERSDONAERENE

_Def. 0 25X ENTBRERRIF LTS, We define the generic flex defect of o, denoted by
&(o), by min{4(f; 0); f € o}.

P ={(m1,n1),...,(me,ne)} 5% b7 Puiseux pairs
o(P) : P TEEZRHAR. (C,0)€o(P) TCy=08FML TS, 20L& y=p@a/V),

(1.8) (™) =, aiz’ + hy(z/M) 4 - + hy(z/Ne), N;:=ny---n;, N=N,
1=8 J J



where h;(z'/Ni) = c;z™i/Ni 4 >y <k<mgss /gy cjxz®Ni and as, c1, 2, .. .,ce # 0, ko := [my/ny),
ged(n;, m;) = 1 and m; > mi_1n;.
S:={j;ai #0,j > 2}.
Def: the Puiseux order of f & 1% ord,(p) P Z & T¥H 5, Puiseux ord(f) TR,
Def. Flex Stratification: (P) {ZR® & 3 72 Stratification ZMAT D, {0(P;2)...,0(P; [m1/n)),
where
o(P;s) = {(C(f),0) € o(P); Puiseux order(f) = s}.

Theorem 1.9. Assume that f(z,y) € o(P;s). Then we have

(1.10) 5(0; f) = (s — 2)my - -me + L.y 3(ny — D)my(njas -+ ne)?

and f is generic if and only if s < 2, namely if either s =2 or my/ny <2 and s =my/n,.
Corollary 1.11. For flex point P of order k, we have £ =0 and s = k+2. Thus (P; f) = k.

Bpq: yP — z9 =0 Brieskorn &R D
Theorem 1.12. Assume that p < g and f € 0(Bpq;8). TP & E WAL,

_ 3;DQ"3q, q>2p
5(0;f) =3pg—3q+(s—2)p, 8(Bpg) =
(O;f) =3pg —3q+ (s = 2)p, 0(Bpg) {3pq_2(p+q), q<2p

Y
2. Node, y2 — 2% + (higher) =0, §
3. (34)-H AT, P—gt=06=35=22
4. 25)-H A7 (y+22)2+25=0=6=15
¥—-25=0=>86=16

1.8. Dual singularity. Let P € C and P* be the corresponding point of C*.

Well-known: Al. Pisa (k—1,k)-cusp <= P*is a flex of order k — 2.

A2. P is a generic node, <=> P* consists of two tangent points with a generic bi-tangent
line.

ThEEL—BRORBERROMGEEZ D,
(1) Irreducible case. Let P = {(m1,n1),...,(mene)} and let Nj =ny---nj (N = Ny)
Theorem 1.14. (Local Duality) Let o(P;s)* := {(C*,0*);(C,0) € o(P;s)}. HHEMIX
Flex Stratification &2, IEREIZVZIE,

(1) o(P;2)* = 0(P,2) and o(P;8)* = o(Pt; L) if s > 2

(2) s=m1/n 2B o(P; 72)* = o(P 525), f mi—ny > 1 and o(P;2)* =o(P™3my), iof
my = ny+1, where P* := {(my1,mi—ny), (M2, na),...,(Mmene)} and P~ := {(ma,na),...,(Mme,ne)}.

o(P)* B—oDFBFETIIRVWZ LITEE, Wal OBEERXHY,

BEE: (=0,s>3MA1IZ, £=1and my=n;+1 2% A2 IZHIET B,

Proof. Put Nj=ny---n;, N =n;...ngand N = N,. 2N =t LB &, Cido&¥DNRTF
A—F _ii&%%oo

z(t) =tV and y(t) = (t) = 3; b;t!

bk = Cj,k/N(j+1), ifm,- < k/N(j'H) < mj+1/nj+1 and k/N(j'H) € Z.

WAFHIRR C* 1X DEDNRT A—F —RREFFD,



u(t) = - 5, JN, w(t) = T4 - )bt

where (u,w) is the affine coordinates defined by u = U/V, w = W/V.

valou(t) = (s —1)N o RFA—F —DBRVBE T, u(t) =76V, L3231 5L 3R
TR,
(2) Reducible case. #iBi? 7= ¥ Brieskorn singularity (C,0) € Bpq. C = {f(z,y) = 0} D
BEHD,

Theorem 1.15. (Local Duality-bis) Assume that p < q and (C,0) € 0(Bpq;8). Then
s = q/p and (C*,0*) € 0(Bypg; ;ﬂ;) ifqg < 2p. If2p < q and s = 2, then (C*,0*%) €
0(Bpg;2). If2p < q and 3 > 2, (C*,0") = UL,(C;,0%) and (C?,0*) € o(PH; %) with
P+ = {(s,s — 1),(my,m1)}. The Puiseuz ezpansions of C! in ul/&=Dm j =1 .. . r coincide
up to the term u™/(e=m

2. ¥UY x%—xt

C,C'BRRMOFEHERE T3, (C,C") N Zariski-# & iXC & C' DHREOMIZT - 1%
WAEHY, REARBRFAHRRTH S, P2-C & P2 - BAEMICERERS & X 30
5 WOPIITF Y RAF—izLkoTHDTEL DN,

Bl (T V) 2%—) C & +—F R¥ A 7O— 2 6 KR (fa(z, )3 — fa(z,y)2 =0 DBOE
BRERD), C 2 F—TFRILTTRARVBE6ZOIRTE b 06 KE#MET S, DL &
m(P? - C) & Zy x Zy 3 my(P? — C') RAB TR, (BH2T Zg).

FIZRF—HTHBZ L EZEAT IRV O0DOFERD LN TV A,

(1) m(P?-C) # m(P2—-C") 7%, BARER—BRAOTITREL,

(2) Alexander BER Ac(t) oD 3.

E# 7 Xoo — P? MIRMWARPMM. Branching locus: CU Lo,. ZDE & Hy(Xo,Z) 1
A (=) C[t),‘tzl)]-ﬂﬁ’?b?a@?\ A/ A/, M|dg--- |\ OMERFFD, ZDLE Ac(t) =
AL(t) -« Ak(2).

BEEBOERTT p1,...,p, LBRR Ri(p),...,R.(p) 5% BN 5. Fox calculus % -
THRTIHFENEERNTH B,

Alexander 2K IMAARERD T, 225 Alexander 2ER % b Ti¥. BEMAL4ER
BT Lizizd, AL

(C,C) : fARE = 7 (P2 - C) 2 m(P? - C') = Ac(t) = Ac(t) ERBIXELL 2V,

E#E: Ac(t)=Ac(t) TP2-C¥P2-C' L&, Alexander-FUE Zariski ¥ &\ 5,

Alexander ZIEADTHIEIRIIOETEHE I ON B, pm : Xm — P2 2 LOEREREY 1™ T
BoTENEZERNLT, BEREMBELZbD LT3,

Theorem 2.1. [Lil] Betti 3 b)(Xm) 12 Y, 04, 2T T X N(t) =0 DB T 10 HE RS m
RIRDHK,

EE : Ac(t) =0 BEREZ HRITNIE. b(Xm) 1 Ac(t) = 0D m RROK,

2.1. Alexander #IRADEHHFE. Fox Calculus: F, ¥ Xy,...,Xm ZERTICLOHHBRE
%45, CF, # CREDOHR LT3, Fox derivation 3-% : CF,, —» CF,, R THESTL

ha,

0X; . O . 0X  0X,
X u Vo

u,v € CF,



S Y :Fpom(CP—C) 225 LT, BEBNHERZD BAKX R,...,R, TEREh LT
%, £:m(C*—C) — Hi(C? - C) % Hurewicz B & LT, TNERB~DOROERITHK,
¢:CFn— Clt,t™!|  LOFBREARLTHONED, WARFRET 5, mx s 1751 (4(2))
D s x s /MTFIRT= B DF/ARAKIRM Alexander BIER Ac(t) 52 5,

3. COVERING TRANSFORMATION

C={f(z,y) =0} BEX DI, E#E L. Lo 2ERBERL TS, L, 2C LTHRER
1-2Z2-m(C-C)-»mP>-C)—1
Ry NIARELRFIL B L ERND,

Theorem 3.1. Lo, 2 C ¢A#HeE L. z =0,y = 0 2 C LEMHIIRDB LT3, R
fz™y) =0, f(z™,y™) =0 & Cn(C), Cym(C) TKT, ZDLE,
(1) 7 (C% = Crn(C)) ¥ 1 (C? = C) T Lo 1% C & TR,
(2 ) deg(f,2™,y) = mdeg f(z,y) D& &k
1 — Zm — m(P? = Cn(C)) » m(P? - C) — 1

BELRF, deg f(z™,y) = deg f(z,y) PRHEREXAHIIFABOETETH S,
(3 )81C Loo K—MH2 L 212, (1) % 2 POEATIE, 1(C? = Co(C)) & m(C? = C)
T
1—2Z,— 7r1(P2 —Cmm(C)) — 71'1(P2 -C)—-1
BFELRRF, Crnm(C),Cn(C),C ® Alezander Z2EENIZT—FT 5,

Cram(C),Cn(C) Z C D C D—# m-KEIHH,. —& (mm)-KEHREE V5,

4. CUSPIDAL SEXTICS

4.1 BCRHES2T4. T={sAs+tA1} L. M((s,t);n) & KR¥En ORI MR T s @D
HARATLLED A ZHS>TVWBHROEY 254 M LT3,

T M((s,t);n) BEERA L IT—BREIR C € M((s,t);n) IZ LT, C* € M((s,t);n)
RBEEEVD, C BECHAEMREITHER A € PSL(3,C) TC* = CABRITS = L.
Flex ARz X > T,

M((s,t);n) : BERHA <= 3s+2t=n>—2n
B - M((0,0);2), M((1,0); 3), M((2,1);4), M((5,0);5), M((6,3);6), M((8,0);6).

4.2, =E°/‘:L§ ’ngFEﬁ M(6A2 +3A1;6) @§ﬁ$ Y= {3ﬂ2,2,6,32,3} & L, M:= M(G; Z) &.‘33
. MERHET ¢g(C)=1,YVC e M TC* DR¥KH 6 T (C B—BH2B)C* e M.

M DEIFRIZ Flexes DB{LIZ L o T, 2E¥DAENREZX NS, (0) 6 flexes of order 1, (i) 4
flexes of order 1 and one flex of order 2, (ii) 2 flexes of order 1 and 2 flexes of order 2, (iii) 3
flexes of order 2 and (iv) 3 flexes of order 1 and one flex of order 3.

BEZOND, (iv) X b—FRFLFTREFELR. ZThbD (i) ~ (iv) O bRz E
h%i’b (1) 21 = {2,32,2,4ﬂ2,3,,33,4} and let M = M(6, 21)

(2) Let Xo = {f2,2,2023,203,4} and N := M(6; Zy).
(3) Let X3 = {30354} and let N3 := M(6;Z3).
(4) Finally let ¥4 = {,34,5,3ﬂ2,3} and let Ny = M(ﬁ, 24).
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INBIRTRT g =1R5MROENLRD, T % (2,3)-torus curves of degree 6 & L.
and of type (2,3). MNT, M;NT and M; N T ZENEIN Meorus, Mi torus, N torus TET
Non-torus Ei##® moduli & Mgen, M; gen, Ni gen TET,

Theorem 4.1. 1. M := M' U, M; UL, N IZHBETRE, Sbic F—FRX& 4 7%

FHBETED B2V, ML = M, Ma‘ = Mo and M;,* = -N;'a fori=1,...,4 and
a=torus or gen.

2. (Stratification) Miorus = Moy, UL Mitorus and Mgen = Men Uiy Migen. Thus My =

M4gen and Ny —Mgen Mw,MtwmsaMtoruu i=1,2,3., Mgcn “i&m

torus 2O M torus D M2 torus D Msiorus, Miorus DA/lltorua 3'N’2’torua D'A/;;toru.a

3. (Alexander polynomial) For C € Mm, the Alexander polynomial Ao (t) is given by t2—t+1
([Li1],[D]). For non-torus curve C € .Mg,,,, it is given by 1.

4. (Fundamental groups) m(P? — C) & Z, x Z3 or m(P% — C) & Zg according to C € Mioys
or C € M3 gen respectively.

4.3. Moduli space M. O =(0,0),A=(1,1),B=(1,-1) iZ A; 2b D+ —FRF¥L4 7
D Gﬁtﬂ!ﬁ@{-“/’: T A Miorus 1 f(2,9) = fo(z,9)2 + fa(z,y)® T
fo(z,y) = ¥ + y(a1,0 + 011Z) + ao,0 + 60,1 T + Go27?
f3(z,y) = b3,0y® + y2(bo0 + b212) + Y(br,0 + b1,1Z + b1,222) + bog + bo1Z + bo 272 + by 37°
LB LRI

@00 = —t3, ag1 = —1— 3t} — Jt3+ 13 — a2, @11 = —a10— 33+ Le2, boo =83
bo1 = —3to(—1 — 3t1 — §t2 +to — @o2), bro = —3teare, bz = by + 3tp - 3to + 3t
—%toal,o + i—gt3 3t00.02 - -tot2 + %tltg + %tlao,z + %tlal,o + %t1(—a1,o + lt 3)

~3to(—a10 — 3t + 3t3) + Sto — Ftats — 3t0td + 36512 + 3taa0a + %tzal,o + lstztl,

bos = §t3 — §t1t3 + §tot — §tat] — 3taa02 — 3taa10 — 3t — 3143 — 31002 + 3t1as g

+3toaoz + 5t — Stat? + 35 — 3t1 — by1 + 3tot? + 3to,
b1 = —étz + %tl + %toal,o + %t? - %tot? + %tltg + %t1ao,2 - %tlaLo
—3to(—a10 — 387+ 3t3) — 33 + 3t1¢2 + 3totd — 3tt3 — 3taa02 — 3taa1 0 — tot3,
bro = —-—t3 + 3ot} — $t1t] — 3tiao2 — 3tia10 — $ti(—ar0 — 33 + 112)
+3to(—a0 — 1t 1t2) 513 + f5tat3 — $tot] + 3tatd + 3toaos + Staay g + Stat?,
bao = 16 - 16t1t% - %tﬂt? - %t2 + f—st% - %tl = by,
bso = {53 — tit] + Stot] + 3ty — Le — 3¢,
LEZBNh3B, TORFTRKORWEZ AL, M, N, N3 BEREN, t, = 0,t1=t=0¢t=

h=ts=0LRALTALNEZ L THA,
Maen DERAEILS 2B RV B EHRBONSD,

Theorem 4.2. (Moduli space N3). N3 122 2OBERMBRIEZFEDL, — DX F—FR¥L 7. b
5—0“3:_&@_63)60 CGM,W it'ﬂ:CEAfs,gm GCFSIJ’C\ 7l'1,(1)2 C) Z2*Z3 if'

1 IVl ¢ 4
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4.4. JEA. C1 € Matorus; Co € Nagen L D, £ D generic 72 (2. 2) —4E C] —ng(C)’S:J:
BL. LHIT1 2ROMBT, 12D (3, 4)—HRFZbD, BICR L Em(P2-C)
X ZoxZs D Zy Y DINGER, m(P? —C)) 1X Zyp. —F C3 B— M2 3. 4ARDBEK
fo, f1ZEST, fi—fi=0TERETHLRIEV 12D (3, 4)—HRXT%E b, [01]IC
L2 T, m(P?—C3) 2 Z3xZy. (C!,Ch,C3) X Zariski triple D% 5% %, Alexander £
xEhER, 2 —t+1,1, (2 -t+ 1) -2+ 1) TEZXDBID,

5. ALEXANDER [RME72 ZARISKI % OHEER

12D (2. 3) WRTE2FHEO8KRHEMMNDEY 274 M((12,0);8) DHIZ Alexander FME
72 Zariski ® % AT L 5, — DR 3BOIRTERHEOARBR Z; »O—KHER2 (2. 2)
HRELoT, C) = C9(Z;3) ELTEHEADBNS, BAERNEK LTI, I A %2
—EbLO3ROBEMR, Z; = {y¥+23+zxy =0} OHBLT, Wtz L 5, Z, =
{9(z,y) = —49® — y?z? — 182y + 27 — 4% = 0} BEDEBATH 5, EBE g(z,y) DHBIRIX
—16(z + 3)3(2? — 3z + 9)3 TEZ LN, HROI ZWC—F\TFOHIATRHEZ LN F =7 T
& D,

C1 % CQ 2(Z4) ki< k 71’1( 2—01) G‘I{E‘E#Z 4®#ﬂ&f£ﬁ? Alexander élﬁ:‘rmﬂiﬁﬁﬁ’ﬁ
»H5,

b5 —2oD 8 REMR Co 13 m (P?— C,) BFM, o TXZs RBBDEEY TV, EDTD
BT 254 M((2,0);4) oHRET S, lex DAREIY i=4-3-2-3=6 ZOF#MK
2RO, EDFDO2O00FEHMREBAT, TOERNB c=0,y=0 L7253 X5 ITHRBEREER
273, ZOZEKXE f(z,y) L LIS, ZOARBBREC, £ T5H, YRER P, P, xBD
%ﬁtﬂl‘i% Al’ yﬂi@%ﬂiﬁ% A2 &?6(3

C: % f(z%2,y) =0 TCEET DL BUIOIRTNbAZDART Py, Pio, Py, Py, Ek- A
BARFICEDLD, BIZyBICEHKANR 2ETE TS,

Ci % f(z%,9) =0 TEZETD & E@:ﬁlﬂ:ﬁfﬁxfkibof 2HMT1 2OIRXRT%
FoTWBZ Rbhb

3535 71'1(P 04) = Z4

W CL L Cy ITIEE BT Zy x Zo MEALTVAN G, 0I5 1L, 1 2BOIAFDS 2
WWHBRIZEALTWS, —HFC,DIEIICIXBBOIRT (CoDHARTNRHRTVWD) DS 2IT
IZERIZEALTWVWARE, BHAIZHARTAIRAZIIERTA Y ha bt —RZ 1IZ/2oTWW5B, E
BRICERZIEAT A IV WFERZ RMITTE T, RRICHAT S, T F¥47 (1., 2;
4) D ARER D = {g(z,y) =0}, 9(z,9) = (y — 3(z —2)*)* +y —2(z - 23 + (= - 2)* 2D
HETZ, DIIRT2—EL xBIZEHATEREy=023b00855, C, 0K 2 KK
B o:C2— C, o(z,y) = (z+y,ay) THE LT ARB®RARC, & LTEND, EHBRIT

f@y) =y~ S@+y -2 +oy— 2o +y—2)° + 3@ +y -2t =0
H L i Zariski DR VNVDFETE ) FuI—2#HRT 5,
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FIGURE 2. Local graph of C;

5.1. #8. LI EiX 199940 BAKZERD F R P—DRAMETE LEER TR, gD
HRE 2, 3R]ET,

L 3BD (3,4) b 27 %#0 6 Kiti#Riz 2 RER THRAIC 3RO (MM M) 1723, b—
TFREZA T2 Q LTERENKIZ, non-torus 2 5 Q(v=3) LCEHEShizkL 2, =
51X Mordell-Weil 8N BRI E 3 DOTE2FOLTORBELBIKE LT,

Oka, M.: Elliptic curves from Sextics, to appear in J. Math. Soc; Japan, 2002

2. F—=FRFAL 7D 6 Wi

C: f2(x’ y)3 + f3(za y)2 =0

23 Tame THD ERHRRBTRT fo=fr=00LITHB L& %5, TDL 57 6 Rei#iz
BEL TiX4FR AR [Csy, 3Ag] L 2B BINEBRNTIILET

1l'1(I’2 - C) = ZQ * Z3
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LB LAREhT,

Oka, M. and Phao, D.T.: Fundamental group of sextics of torus type, to appear in Trends
in Singularities, Editors A. Libgober and M. Tibar, Birkhduser, 2002

3. ¥7z Tame TRW b—F 2AED 6 KERDOBERRIFELTRHEENT,

Oka, M. and Pho, D.T.: Classification of sextics of torus type, math.AG/0201035

Oka,M.: Geometry of reduced sextics of torus type, math.AG/0203034

[A1]
[A2]

[B-K]
[E]
[F]
(D]
[D-L]
(G-H]
[K1]

[K2]
[Le]

[L-O]
[Li1)

[Li2]
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