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P2 ® 6 lines TH KT % double cover > TE B 2R TEHREDOAY

T A B TE 25 WA £7 (Keiji Matsumoto)

§ O Introduction.
RELEBAEOAMU. RVALEBREVETS 5, §l 2. GaussD H & {7
WATHEN E@,B,r) . EulerOELRREVIHOEAERRERE DY a,8,7
BEEBEOEE., COBARRELHES Rienann HOFMER B &N T E 3B,
. BHAEEOKCNUMNAHEO MM 2RI E 32 HEEORTEE L
TH Hmodular@H A (). j@) B Z2ENTES, 22T, HHEHED
Pl ® 4HTHWET 3 double cover T# 5 Z & W#HHUT. P2 @ 6 lines
TH KT % double cover 75>6“C‘§%%ﬁﬁW@E}ﬁH@EWB‘JT&ﬁﬁE&%Eﬁ?‘%o

§1 P?° ® 6 lines THIET 3 double cover 3 T X 3 2R T HEL KK
HEEE P2 L0 6 lines 0,3=1, 000 REREE h, 80
PAOVCIUTOLI2RED %,
%={u%ﬁm%:%=t1%j+ﬂz”+t3%j=w
ST TW. D 3 lines b P° WT IATKHOBRVIERBET 5. BERO
ME L=, .8 THET 3 P2 @ double cover % S' & ¥ %, B
S* . ZDo® lines %Jk®§§1m&?Alﬂ®%§ﬁ&ﬁoo:hé@
$ESEPBMBUTTEIERTERUEL S &ET 3, s UFHIEOEER2 DI
EBUTOES3EUTHDS.8 05 PP A0 HEE 2. P2 H5 4, A0
0,8, OXR P, CHMIBHEE p ET B &. (S, pon, £ . p,
p(é,) £T 1 g B« $ , Euler$ 6). P(P;p) (35j<ks6) T 1, B <I),
Euler¥ 2) singular fibres R RF 2 HME TS 5. HHHME O EulerK I

>

singular fibres @ EulerBDFMTHE X SN BT &M S @ Euler¥ x(8) 5
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24 THBZEBDN B

TN

3 P’36 P(P, ) ;;(cl) p(PSG)vp\(ﬂz) p(P 35 : 94

—‘ﬁ\ S W KISMEEMWE N % 2 EREHARERS,;, WhBEZEFE
igfot ‘&M\IEE'J 2-form B H 2 HEEH R 2 Tcompact EX LMK, £

6 1 2 3.72 . 1n,.2
E/M 2-formzy W 7 = H._ (les v 2,87+ zgys ) ds Ads

TEHEAoh. BERKTH S I & Noether ODARD>ELENTES,
X(S) = 24 & first betti ® b= 0 B3 S O 2KD Homology B ® rank
22 THBTEBhdhB. T T HyS,Z)/<torsions> O H K %

SETERRN SPe U, 2-form7z @ 2-cycle 75 (j=1,+++,22) ETOHEHL wj(S)

=f 7 RERIT S, EHH wj(s> (j=1,:++,22) BAUNXBNZT P Q) =
7. '
J

W (S);---,w22(8>> % ME s ORMERER. MTOHT 2-cycle 75 D #

CRM Qe BarkIEAMBBRAREARNRIRD %,

§2 Hy(8,2) ODEE
33?:\ lattice C;‘Db“’(’ﬁﬁﬁkf'gg’?‘%o
X# H rank @ free Z-module L & L k@ Z-valued symmetric
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bilinear form b(x,y) & DM % . lattice EWU . (L,b) T L GREE T
B3IEBBRVEE) TET L O—DOOEE <e,---re > RHU. {77
(b(ej,ek)) 2203, COITHMOITHR d@M) . BEEORNV AL LT —F

BI®EE B, d(L) 2 lattice (L,b) @ discriminant ¥ &, d(L) ¥ 0

D& %, lattice (L,b) &+ non-degenerate TH 3 & 1., d(L) = %1
D& &. lattice (L,b) X+ unimodular T&%&L\ﬁo
L @ submodule M X L. (M,bly) & lattice &R %, $2. M ODEX
BEM M % M = (x€L:b(x,y)=0, for any y € M) TE®» 3 & (M’L,biM*)
b lattice ¥R %, EHELOUTOILEHBEBLHT 3, |
Lemma 2.1. (L,b) 2% non-degenerate lattice T M » L @ submodule
D& E. ,
(1) rank M + rank M-L = rank L

1

(2) rank M = rank L ® 3. (L:M? = dMd(L)”

. WELT 3,

Fh Kl X W UTRDODZERBEHD>NOTYL 35,
Proposition 2.2 K3BHTE X @ 2D Z-% ¥ Homology B H, (X, 2) .
rank 22 OHHMBETHY. ZOLOXRXEREDODHE TTE 3 lattice U

unimodular lattice Td %,

E#& algebraic K3 X X U X @ divisor » » R % Z-module .
H,(X,Z) @ submodule AN B, T O submodule . B X O Néron-Severi B &
W NS(X) &# <o NS(X) @ rank # X @O Picard ﬂth‘\‘;NS(m HEARR
lattice &% ¥+ NS(X) D Hy(X,2) TOERMEM T, 2 X ©

transcendental lattice & W 5,

ZZTCT §1THMRUR K3iIE S X U NS(S), Tg,
ATCHED S W, 220D lines ej,ek'@zzﬁ Pig (35K TORELOHH

H,(5,2) 20T %

H»aHEU 3B 151@03 curves c(jk) ( = c(kj) = ply & IPZ'J:®~;3§®E%‘?<0)'
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n KLBFERU 8 ETH 16D Hy(5,2) OLEAHT z LHuR
2-cycles B d 3, Eﬁﬁ 4 7b§‘§’z‘®t$ (Bl 2 W 6 lines BIRTUV EDD
PRBMBMUEUETZLIRENIRL) ChULEMYR NS(S’) DFXERV, c(jk)'s
(123,ks6, j%K) & cf ETHEBEIN S Z-module 2 AC & F %, c(jk)-c(jk)
= -2, c(jk)-cmn) = 0 (j,kis{m,n}, cl-cl = 2, cl-c(jk) = 0 T&H B3 » 5
- AC % H,(8,Z) @ sublattice EHhh & &,
© AC C NS(S), rank NS(S) = rank AC = 16, disc(AC) = -2!°
BRTT B, EORKBMEIT B

Lemma 2.3. 1<5j,k<6, jsk &3 U ek ‘7

O e

S {c(im) + c(km)} & T B &,
m¥j,k
ik € NS(S) &R 3B,

92
c(23)
c(24)
c(25) -
c(26)
4

1 1 i L
c{13) c(14) c(15) cl(16)"1

j=l,k=2 DA e, W HHEOD c(89) |
J BrUREDO

’ L. ~ -
Proof. S LOHBERERK = Jlow BF X 5, £ & 20, + Z  c(im
| K j m¥3,k
THEERY. 20+ T ckm) THERB. 22T 4, &, U. ThTh
msi,k '
£.,4, ©® n W& P strict transforme H 2T

J -
28, + 2 c(jm) ”k"’ pX ¢ (km) (B¢ BY[H 18

I omxjLk msj,k
TH3d. Th &b
-;— S (e(im) + c(km)} = £, - &, + T  c(km) € NS(S)
m&j,k : bomxiLk
THH3ZEBOLMS, ' ' -

Proposition 2.4. AC & e 's (25j<6) TEM T 3 module % AC & T B,

NS(S) = AC
ERB,
fEBH 1k . Proposition 2.5 OFEHHE TIT D,
2-cycles PERRREE P SRR » c; € AC_L (1<j<6) ey Ty F 831« 1))}
BAREARTEIIOCED B, Eﬁiﬂ’:‘l& ci'sy 7' OEDHAE ROBMTITD,
TR c;'s NI BXAITH (cjrep) (15§,ks6) W
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Proposition 2.5. Cys* "' Cq . 8 @ transcendental lattice Ts D EK
37'33{9» HZ(S)Z)=<Tl,"',T6>®NS(S) tm%o

Proof of Proposition 4 and 5. (1) <cy,++,cg> = Tg THH I &,
¢,'S (12js6) DEBHE ¢;'s WHT ZZAGTINOE & Y
ey, racg> CTg THBI &L c,vrv,06,0(12),000,0(56),c8 ¥ HEMIT
THBIZEWUHE P Ccpyrrr,ee> D Tg BRI RO ET 7,000
c(12),--+,c(56),cd WM HUMVUTHSIEERRT, HAUBKAR

a7, +oc+ agrg + a,c(12) +ooo+ 2, 0(56) + ay,cd = 0, a; € 2 (15j522)
NH2E&ET 5. LOoRODERE ¢ (1gjs6) E DX PFTREFE X B & Cj
OEDHF LY a, ERB. —H WEBEFE LY a, = 0 Asj<6) &R B, Eh
c(ik)(1<j,ks6,i%k), cf DX T2 E A h W a; = 0 (7<is22) BB 3. f -
T Tysralgre(12),-0-,c(56),cl OHRBUBUEB LN F. FED c e Tg &

's , . 's
- TJ

6 : ‘
U ¢ - 2 (c-'rj) c; 2%, 2O cycle & Tys o aTgrC(12), 0+, c(56),

j=1 :
C'e (‘:@&}i&%&%o Tj(lSJSG) &@ﬁ)ﬁ:&i\ CJ'Tk=8Jk T&)%C(\:ip6
' 6 6 '
(¢ - Z (c-rj)cJ.)-Tk = Cry - pX (c-7'j)(cj'7'k) = 0

i=1 i=1

A
E72 3, c(jk)(1<],ks6,i5K) E DX HiE. c, c; € Tg = NS(8) E RV NN

0 &7 %, H,(8,Z) ? non-degenerate lattice T3 I & & . 22 DR

6 i

2-cycles DX HM 0 &£RB3T&&Y ¢- = (c'?’j)cj =0 &b, ZhHid
i=1 ‘

cerT, c; @ Z-HRE - REATRINBZIERER®RYT 3,

(2) Hy(8,2) = <7’1,~-,?'6>®A_C_ THBI &,

2 e . € AC (2<is5) TH 3 M > [ACIAC] = 2° T & 3. > T

1]
[T ® AC : Tg ® AC1 = 2° 2@ 3. KW & , ", 7> ®AC & Ty ® AC & O
index 2R %, FOhH 'rj(lsjsﬁ) %2 cj(ISjsﬁ), c(mn) (1<m,n<6,msn),

o ED Q- RB-REETRUTH B 7 0 =7, 7, clmn)
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. U
e2 THDY <cj,c(mn),c0> DR FAATH N 2 u -1 TH3Z&h b
17
1
. » fU
t = 1 t
(?’1,"',?’6) = 3 U ol ] (Cl’ ,06)
~ 2
1 4
t 3 X X X ] (Q(12),'--,c(56),c€)

\

EVIHREB. ZDOTEDD I, 1> @ AC : Tg @ ACI = 20 21§ 3,

1 z53, H,(S,Z) @ sublattice

WA [T, 0Tg> ® AC @ Tg ® ACT = 2
Tg ® AC @ discriminant d(Tg ® AC) U <Cj,c(mn),c{2> DX EITH » S

- 222 T BB LW HP B, Lemma 2.1 & U disc(<r |, 7> ® AC) =

2227222 - _1 %8 3%, Proposition 2.2 & ¥ Hy(S,2) = <r -+ ,7¢> ® AC T
H» 5B, \
(3) NS(S) =AC TH3Z &,
_ 6
AC C NS(S) W~ Lemma 2.3 KV dh, EFED c e NS(S) W ¢ = 3 ayr, *
k=1
C, Ce AC ¥ &K% 3%, c e NS(S) & U crcy = 0 (15jS6) TH 3 8.
6 6
cre, = (2 ar, +Cr-c. = % ar.c.) = a,.
k=1 K K k= KR ]
WA a =0 (1sks6) 21 3, UM > T NS(S) = AC TH 3, -

§ 3 2-cycles iy T (1<j<6) D # K

6ADEBE R affine EE (u,v) BHAVTRTED 3.
' ¥

-

@1:u=01,82:u-1=0,£3:v=0 4:‘v—1=0,
25:u+v+1=0,€6:\u+2v—4=0
COEHERLORBTEES S WHULT transcendental cycles c;(1£i<6),
T® dual cycles Ty RREBHRERT 3. §1'Gi<13’\*7‘a;:5c: S & KZEM
93 , Projection pom é:'(:‘}?ﬁﬂﬁ@%%"&fé?o singular fil;reé W u-gE
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BEHOVWT u=0,1(®E), (L)) kT Ig udl ($>» u= -6, -2, -1,
2, 4, @ (p(P;) (3si<ks6N LT 1, B (D) E7 %00 = (pUd), pU,),
p(ij) (35j<k<6))} = {u = -6, -2, -1, 0, 1, 2, 4, w}C 93 EBL . FI.
WMHEE (S, por, &5) @ global monodromy EANDS, TORDIL L, AL
0T 2 REV. TOLED fibre (pom) T(uy) % v-FEH®D
{0, 1/2. 1, 11/4) TH KT % double cover A T TRIO XD K

EED B | |

base point ‘- u

H ((pon)'l(uO),Z) ® basis r

1 r

10 72

A

Fh 4, -0 OEXBHEOEKT py (1£i<8) PTHO DR E 5,

3

o 0, 0
NS T

-6 -2 U, -1

p.j (1£j<8) & & % t(rl,rz) @D circuit matrix % Nj &Y %, .o‘j Z?’;}ﬁﬁz

ry, r, DEFEZEI ZER LY N, MRODEILERBIEBLD B,

- 3 - 3
N = 3 2] .o, 1 o’N={1 2],
1 T2 -1 ) Y27 -2 1) 73 0 1
- 8 - 3
N ‘= N 1 o,N=(1 2]
4 L o -1J % T o -1 " 0 1
4 h ¢ 3\
- 5 8 _ 3 2
Ng = l-2 -3JNg= -2 -1

u, PEAET S 03 K@D curve p & (pcmt)_1 (u,) E® 1-cycle r wxtu

0
fibering pom:S > ¢, @D locally flatness » o EH MR l-cycles p(ry,



o7

@O family T p(r_ ) =1 &¢RBZ3BOVWENS, FH D union U o(r)

U, uep u
. R2ERXaxOoMEEMRB, Th® p(r) TERT . circuit matrices Nj
(15j<8) BDRXRORXN 2 AHARLIT DT

N4N5=1,NNNN =1, NN.N,N, = 1.

172734 576 78
RIRAMEE c; U<jsd
. = -1 -1 ' . =

Cg 5Py Py bg b Tydy Cy 2= Pghy ()3
2185, —FH. ZOOMBE 0,0, 0, ¥ o 0 & n_l(uo) KT, B
BER2H2, ChobEAbhb T o THMA c. PE>NWD, c. %

ZE
¥

5 5
Cg := 0201(7'2) + ,03(71)

TRIZERT S, AHEULUTHYME c, »

6
| Co 1= Pg(r ) + Pg0,(ry)
TH5Ex6h 3%,

Lemma 3.1. cycles c; (15j<6) W, AC DEEOREEXRY 5.

Proof. AC @O generators c(jk) (1<j,k,<6,i%k), cf EEXRT E2I L E2RE
&bV, c12), cf SO FAC @ generators I3 #§ M i & (S,pon,ﬂsj 7))
singular fibres LR & BZ D 5. c,(ISjsOHE DR ABUH > P 0 & 5,
c(12), cd t@?fﬁﬁ%?ﬂ%]“\“%fa&)tts M@ (S,pom,¢y) @ regular
fibre e & m WH Y % ¢, @ strict transform 53 EOXRFRBEANS,

cd = 253,+ 2 c(3k), cd .E c(12) + ed THBHH b cj-eﬂ = cj~€3 = 0 BN
- k%3
Bildbve ed &UT P ; (12j<8) LW VW E®D regular fibre 2 & hif. BH &

~

i éj(lsjsﬁ) DR HM 0o RSB, Tk 03 & pj(lstS) £ ® regular
fibre & O X H k. regular fibre ® v-FE H D double cover & Ak & X 04

FEEERS>TVWE, W2 U,

epjpj(rk)u (1<j<8,k=1,2)D WM D & & 0, (ry ),

BABMEBS RO EIRT AW &y & ¢ (1is6) EBXDBBL. =

W cycles c; (12j<6) WX 9 % dual cycles (1sk<6) (i.e. Tk

T
k

=8, BEDB.beA RHU uy T eg =(ueC:imuz 0 WD uy »3

b A® oriented curve &%?‘Z&ill“ﬁ‘%o 2-cycles o (15j<6) 2R T DO &
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-
1l

;u._zv(—2r1) + uo(rl) + u_e(rl+r2) + ,u_l(—rz),

~
[\
t

= uo(—rz) + ul(rz),

']‘3 = Ul(-l"l) + U.O(I"l),

~
(-9
§

= ul(rz) + u4(—r1—2r2) + um(r1+r2),

Tg i u_6(~r1-r2) + u_z(rl) + “—1(r2)’

7'6 ' = ,u4(—r1-2r2) + uz(rz) + um(r1+r2).

r,+r r

1772 1
?’15 I‘1+I"2/r2:1r<___ _-):‘{'2 \{l ° ° ° °
-6 -2 us -1 0 1 2 4 ©
'y o —J0
/'rz -r \
7'2' ° ° ? ° ? 62 ° ° o
-6 -2 U, -1 0 1 2 4 [0
! ——31
r
1 \
7’3 ° ° ’ o %’1 o ° ° °
-6 -2 u, -1 0 1 2 4 )
1"1'1'1'2
? )

ﬂ
=Y
e
[-]
L3
\
~
[\
03
A 4
~
) [
i
R S A
[\V] e
(e
A 4
/
(-]
+
o]
oo

-6 -2 uO -1 0 2 4 0
-ry-r
1E 2
TS: -r _rz/.rlf.&r_‘)—{yz ° ° ° ° °
-6 -2 uo -1 0 1 2 4 ©
r1+r2

o
°
°
N
!
] =
0N
i
no
=
[\V]
N
hd
o/
N
“
/ 2

Tg:

Lemma 3.2. cycles {Tj) (1gjs6) W+ cycles {cj} (1£js6) WX 3

dual cycles & B Y . cycles {cj} (1<j<6) DX HIFH L
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ERR B,

Proof. 2-cycles 'cj, ?'j (1gj<6) . &K (pc*n)-1

(uy) LD 1-cycle
r® u, RERET S 0, O curve p KHBIBEHR L>TEE> TV 3,
E.’.O)J:éféﬁ 2-cycles ¢ =p(r)v,‘ c ' =p'(r") G)ﬁ}ili\ 03 NTO p & p°
DX E u; L+ @ regular fibre (pon_)-l(uj) Ried b, TZTOXRAHE R
TET S, Uy KBTS r © p KWIEHEE r' @ p' RIGDEH
p(r)uj, p'(r')uj € Hl(cpom'lcuj),m &ﬁt&bt\ TAB p(”uj""(r')ujf
p'o, BEFEHEUEZNSOMEO2C AW R 2F Y -G 0" (r') )
TRHBIEBTED. 0 & o OFNTORARMUTLROSDEHE L

ThoxMahd &b,

[} [ "1
fgp.(r.) P rYy b 0Ty € HyCpem) T, D),
-Ju‘ p%l”) Lo plr)-p(r") u. = -(p.p')(p(r)u..p'(r')u.)
J i J J
E I cis 75 (123%6) WHUEROZERITZW &V, -

§4 RUBERKRA

K3gi| X WX U H, (X,2) D EE {rl,-n,rzz}'é: x'J; 0O WHhRdRWIE
ﬂu 2-form ¢ x&&%o if&\ (elg"')ezz) & {7’1;"°)7’22) L:yij—%
H2(X,2) © WHEE (i.e. e ) = 8,0 & UL 22KREHITH A % A=

k o . 4 ~ : -
(ajpds ajy = ejrey € H(X,2) =2 TED S, K3 X OFM Q =
@yt Wyy)y W) =J ¢ (i=1,---,22), W ROFAMERANRALT .-

. ?’j
Proposition 4.1. Q A 'Q = 0, Q A @ > 0.

Proof. e 2PHARK HZ(X,IR) D EHFTHIET % d-closed 2-form % ZI)J. T

_10-_
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ﬁt’.’ﬂi\a IIka’C&:%o{IJ)}LiH(XR)O)EET dp = 0 Td % H»
D3N 222m¢’ +dv,ijC, v:c® 1-form , EEX¥ B, —H.

¢ =
w = ej('rk) =8jk T3 5H»o

-

k

i} _ 22 o 22 _
oy - jr b fy @y PPy AV = 2y MBS T My
k k '

&?é%o¢'=211ww & E <0J ¢A\ = 0 & Stokes DT & ¥

0 =J NG = J (¢'+dV)/\(¢'*dv) J P Np + QJ ¢ 'Adv +j dvAdv
X X X X

1"

A = 22 22 - 22
Jx ¢Np' = fx(zj=1 WP PONE, ST 0 =T 0w J b Nb Wy
- 22 _ t
"Ej,k=1 w ajkwk-Q A Q

BB, Eh. J WNF >0 THBZ EDB .
X .

o
A

i ' ';', - 22 . 22 —
J PN = f ¢ "N -I cflopone 2l ow

_ 22 . = =
J P, ,.zbk)w 'Ej,k=1wj ajkwk—QA Q

RO S WM UTAMMER R ENERDTHE 07, 1g %
§3 THMKUZR 2-cycles & U <r’7,---~,722> 2 NS(S) OEKET %5, §2
TRUR KDL <ry, ¥ galns algy,> W Hy(8,2) OBERERS, Ty,
T B HS,2) O WHEE & ey, r,eg,eq,heyy> ET 50 Hy(5,2) O

% oc U e ) Hy(s, = & U H2(S,2) O EH N (c+ d-(c'- )
T ooy -

= cc' &3, §83 THMKUR 2-cycles cj(lsjsﬁ) WS Ci Ty = ajk’ c

N _L . “

NS(S) RARTOT (c;r ) = e; (15js6) &M B, Lo\ Lemma 3.2 KV XA

17 %1 (e-ey) (15§,ks22) i

_11_
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's ZU Y
2U X U = 0 1
--212 - 1 0
T s
[ = 1 0
X X 2" 0 1
\ J
L
" 6 1 2 3. 2 1 2
2 | - =
ODEER S, IEB 2-form 7 Hj=1(21js * 2y 87 + zgys ) ds Ads %
2-cycle T (j=1,-++,22) L CTOED URHE Q) = W, (S),r v Wy, (8D,

w; (8 =J 7 KT B 7 € NS(S) (753522) &Y w;(8) = 0 (7<js22)
(o : :
J

ElB, 2D EWRFEULU T Proposision 4.1 BH W3 &

r 3

2U ,
(4.1) W,(8), ,w,.(8)) 2U t(w (8), +,w,(8)) = 0
1 6 -2 1 6
. 2 7
, (2U \t
(4.2) «ol(S),»'~,w6(S)) 2U (wl(S),'-—,wﬁ(S)) >0
L -212 /
2185,

W)= W (S) /0 (S) EELCE (4.1) >
- 1 2 2
Wy (8) = = Wa(SIW,(S) + S{W ()T + we(S$)T)
2B 3, Th® (4.2) WRAT B &
1 2 2,  —a—= 1,—=.2  —=.2
Wa ()W, (8) + S0 (S)7 + W ()T} - wa(DHW,(8) + (W () + w(5))

+ w3(S)w4(S) + wS(S)w4(S) - w5(S)w5(S) - w6(S)w6(S)
o T = 1 a2 NTTTayy 2
= (wS(S) wS(S))(w4(S) w4(S)) + 2{(ws(S) WS(S)) +(W6(S) WG(S)) } >0
Zh &Y ‘

(4.3) 21m (g (S))Im(W,($)) = 1m(w5(3)>2 - 1m(w6<s>52 > 0
g (S) S (g (S)+1W(S))
218 %, . Z2(S):= 1 4 EEL &
T:T(WS(S)_lwﬁ(S)) w4(S)

| —
(4.3) . det (&S = ZB8)y 5 o0 rHEEER S,




