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ON DIFFEOMORPHISMS OVER SURFACES IN THE COMPLEX
PROJECTIVE PLANE

HEERF - BTEREEERNYR ¥ # (Susumu Hirose)
Department of Mathematics, Faculty of Science and Engineering,
Saga University

1. &

ERRTEE 3 RMROEENELENTOEREEXTHS. H D lattice (HlX
&, Z+2ZV/-1) CKZERFAEOBLLTH5bIND 1 RoEAIN—F RiL, #
D lattice ICXIIES % Weierstrass @ o-Bi¥iZ W THENEFLEAEHIATZ &H
TE&, ZOBRIIIEFELE 3 REBICR-oTWS., T2T, &0 lattice 2—FH
FICER URKEICD L O lattice ERAEE LTI 2 (BAIE, 0<t<1 21
FA=F—L LT, Z+Z(V-1+1) LEFTS). §5L, HOAADBTALY MY
DICERLTWE, BREICBZOHDIID L DEDAA LRI LICRZD, DhbH
ErkZlizhd., 20 T0RD ) ZAHESBARICRZEESR>TVWEESI2?
¥ TRy ) ZENZIERIDS>ZEEZIH?

torEEERLT 5. B g DARBAME T, ® CP? ~NDEDAADEE K &
Bz kizL, o (CP%LK) % CP? WO Sy-knot LIERZ LT 3. HHEBAHIE I,
OEREHEE2 M, THHDT. ZOHAIE

CWi@ﬁ%&ﬁOﬂﬁﬁﬁﬁ@@@f}

£(CP%, K) = {45 eM,
Blx=¢ LRDHOHHS.

BHIZZLHBEELRD. EL, CP2 AD I, knot IZIZ L FADY 7)) =—> 3
VISHBDT, TITiX, BENRIDOLFEHEBRLLTHobEINIbDLD 25
ICDOWTBRT 5.

Date: 2004 %5 H 6 H.
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2. 4 IRFTTEKIRD D HOPF BAND

S8 NDIEHE L DS fiber link THDLiX, ¢ : SP\L — S ¥ S! LodhE
HEROTWBRETHD. BteSLIZoNWT ¢ l(t) = Flid t TKSTEETH
b, SO F % L® fiber bkES. $2 F LOTUMARMESR h HHH S3\ L »
F x [0,1]/(z,0) ~ (h(z),1) LREMELR>TNWB L EIZ, TD h 2 L O monodromy
XA,

Positive Hopf band Negative Hopf band

FIGURE 1

Figure 1 iZ3 28D S3 WITEODAZ N7 =25 X% Hopf band LWL, ZDHE
RELUTEZE B#AB% Hopf link LWEE, T Figure 123 %&b Hopf band (L
727> T Hopf link ) ICIZT =B DHDHH BH, T I TIEXBILAV. Hopf link (X,
Hopf band 27 74 /S—¥ L, core & 75T\ BRI 7= 1 D Dehn twist
EE/ FOI—t9 5 fiber link THd. 2T, B % 4RILEkE D OHER S* AD
Hopf band, B DA% % D* ONF~FRLAEZYE B', FD core & ¢ £T 5.

Proposition 2.1. ¢ {2827 Dehn twist T, (SILETIHETH 2. TRDB, T €
Diff (D%, fix 0D*) CTT|p =T, LR22MHH3. (ZOEHRIX, EEERLTA
VREY I RPDIZIROTVDS.)

Proof . Hopf link 8B & fiber »* B ¢ monodromy #$ T, @ fiber link TH 5D T, S3
DORZEROTUIMASFEER  TyYlp=T. 2HTHOHHH, IHICAY PE—

b (E€[0,1]) Tl =idss Lohy = LEAETHONSH B, TIT, N@DY &
S% x[0,2] LDOE—#% S x {0} =0D* £ B =8B x[0,]]UB x {1} L &#HkT &
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SICHS. UIMAEHEER T 2RORICEDZ &,

_ @, o<t
T|N(3D4)(:c,t) = {(ww(m)’t) 1<t<2

T|D4\N(6D4) = id,

CNDBRLPBEE LEFABERTH 5. O

3. HENEEEICEENIZHEDIA F h = FihE

7, ARFRTEZEELTHBL. C\ {(0,0,0)} Lo C*=C\ {0} DEAE%
Mzo, 21, 22) = (A20, Az1, A2g) TESDD. COERIC L ABERIZASHAITSN-E4
RITBRIEL DD, ChEERFELELIPY, CP? ¢XY. D2Fh, CP? ¢ii,
FAk L BAEREKORTEATHD, [X V2] THEAL (X,Y,Z) 2L BBHE
ROEXT CP* O2RITELTS. &5, CP? i& D* IZ 2-handle h? % 6D* +d
frame 1 OHBARFETE Ky K-> TRV AL AR L > THERINIENR LA
BhTVW2 (BRI, 3,106 H) #288E ).

3 WITIKIKIZ g D 1-handle ZTE L THE I A EAHTETEE (BRAX) 3RT
ShiEE (Bl g D) 3 RNV FIVKL KW, H, THEDT. Hy © CP? ~DHE
DrHEEZ DL, EOMRIL up to isotopy T—RIZR->TWB. 2T, (CP?,0H,)
D & HEEFHELEIEER T EDAE N EHE L IERT LI2F 5. RO LHH
Xhi=.

Theorem 3.1. fEE® g I U T, E(CP?, 0H,) = M, BT 3. $hbb, HH
CEOAEN-HE LD, EROME ZFEOTMSEMERIE CP? LR TE 3.

Proof . 4 Witkkik D* % CP* OMROMRCHENT= 4 Rtk L, N(OD*) % oD*
D D* IBIFBERGEHEL TS, I T, NOD*) % $*x[0,-1) LA—RT 3. =F
U, COR—8ik S3x {0} =aD* b, &, & -1<t<0ITHLT, Bx{t}
P D* OREBICRDLS5RBDET S, 3 WT/NY Kk H, D CP? ~DIEHIAAD
f&IL, up to isotopy T—HETH 525, H, C $* x {-1} &R>T\WT, H, LDOH
WOPAHERR ¢ T M, @ Lickorish IZ K 2EMR [7) KT B D, B x {-1} LD
HREZRTEICR2TWT, E5IZ, 20 0H, IZBIF BERERS N(c) ¢ S x {-1}
WCHEDAENZHAR annulus KRS TWBE{ELTHEDRW. 22T, H, %



SBx{-1} ATT7A4YV FEVIIZER LT, cUKy » Hopf link 2725 X529 5.
ZO%, N(c) % (DU ~ELUAL &, N(c) i& k¢ £d Hopf band 2725, &
Z C Proposition 2.1 ZHWAZ LI2& b, T, 75 h* NTHRABETHHZ &, /K> T
CP? NTHIEATRECH B T L AP 5. O

4. JERFR TR

JERERLTE d WHIR Cp L1E, JERER 3 B d WERLSHARDBAEALLT
£&h3 CP AOBMEDT L THHH, EHRADA Y FE—EFSERICLS
BRWIEDBHSNTNWBEDT, FXIE, Ci={[X:Y:2] e CPX¢+Y¢+2?=0}
LEZTEDbRY. CP? KEHRAEhi=A HFEEX H(CP;Z) OxERERLTH
B, [C=d[CPY] LizoTHY, X5z, C; o D s Tn 3.

FIGURE 2

Akbulut & Kirby I2&3 Cy @ bR ANREBETRBENTIEICETFOEER
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5. £9U %2 S NOEHERFBCE K, OEANEFEL TS, 1 RTHFEOD—F

Hy(0U,Z) DERARE LT p & Ky DAVF4 7V ORET BT, A & K OOVY
Fa—RORETS27cLT5. COLE, mu+n) 2R&T 3 U LD ged(m,n) &
DEE T & N EMEARHRDPSED 2R ET T SN ABE E (m,n)- b —F XBHE
IR, Tppn TRY. b= ZXEHE Ty WXL T, Figure 2 DK S5 n EOMK
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Zmn—-1) KORUNENY FEEDEDEZZEIZL->T, ¥4 7))V MihEZE
BT 2 EBHERDD, ChEF,, THLHLTILIZTD. IIHhS, m=n=d
LRBBAIDONWTHERT . Figure 3 ODERIDLSIZ, d(D*UR?) LTIETuqid d
BADEBARRRABICR>TWS., COEARBAEZERE T2 0(D'UR?) L0
dMOFRE Dy THobITELTS.

\ ﬁ
\ Ko
\j attach 2-handle
along K,

FIGURE 3

Akbulut & Kirby IZIROBERERLUE [1].
Proposition 4.1. Cy = F;,4U D,.

COBREAVT, RERT. BB, UTOBREI, d=3 DIFARX TF) icdbs L
BY, p-BABERAWEBRTTRTILBHES. £/, d=4 DIBAIIEKR I D) —
v UEIE, BEANTRIINVEFE4RMETH L VIBEPSELBIIKS. /o
T(XBRE LTREZ LIZRWS) HHAICAO N TWAEELRbh 3.

Theorem 4.2. W d 753 /=i 4 THD L &, E(CP?,Cy) = My, ERDTH
% (=L, gld =4y yrbb, O LoMEREOTRSENERIELT
CP? LiZ#IRmEETH 3.

Proof . FTUM d=3 DFELERT 2. EREHBR G IR b—52 T2 &
B#HETH 5. Figure 2 B7Rd8D, F33 BICHEMBARRC & o 2232, ThHD
IERGER#iE Hopf band I >TW5. > T, Proposition 2.1 56, T, & T, &ik
E(CP*,C3) DETHB. —H, LLHLNATVWBERD, M, BT, L T, L TER
XNTOBDT, £(CP,Ch) = M, DRET
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FIGURE 4

D d=4 DIBEBERICLTCRTIENTES. =27 L, Figure 4 OHHEAR
BHE LRSS TRINT WS Figure 2 D Fy, OBEMBARRICIGELTWT, 512,
ChHHHER 3 OFIEOBSERZERL TWAE 7] THERE L. O

LD 5 U LEDBEZEERL Ao TVRND, X 5ITREFTFERHIX, R
KABELEIE CP? WD characteristic surface (2 YD Stiefel-Whitney 3 w,(CP?)
@ Poincaré Mxt) &> TW\W57=%, Rokhlin D 2REAVERBTE S (B, TR
X (2], 8], BLU[10] 2BBEL) ZLICEET I L, EHICRMTRES.

Proposition 4.3. ¥ d B5LULOFRTH DL E, E(CP,Cy) G Mgy TH 5.

5. fthD 4 TEHRAENOHEICDNWT
faD 4 W BB EAEDAZT N EICH LT, FROBEE2EZ 5.

5.1. 4R5THRE S* DIPS. 4 WITTIKEICIRDAE M= HEIZL 3 characteristic TH
b, 543 Rokhlin @ 2 XA even THBDT, (S, F) T M, DL
DR -oTVWS., FETHEHOEA L ERRICIEER)RIEBEDIAA (S4,0H,) DNERZ N,
ROBHEDODPS>TNDS.

Theorem 5.1. (g = 1 DIFAIL Montesinos [9] IZL 3. g > 2 OBEIXESE [5] I
&%, ) BIEEE M, DT ¢ BE(SY,0H,) DITTH B=DDOBBEHIERIFK, ¢ 5
Rokhlin @ 2RFER qon, ZRDOILTH 5.

fERRIE, My D55 qon, ZRDOITTDIRTEZEF (even spin mapping class group)
DERFZZRD, B2, ZhoDB S ICINRTEA I L 2R TSI LICL 5.

—%, FEEHEARBEDAAIZ DOV TIX Rokhlin @ 2 RSN, =& X iIZMERD
EARABEINEOREOOBEEIZRDZILDBH DN, B, EEHELRFEUED spun &
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LTRSS RZT b —5 ROEDIAAIH LTIk, EBIE—K (&RK%) ©
fLE 6] BHb, FEERICLZMLE 4 bH 5.

52. S x S DIBA. 92 x 82 ~HEHAEh-HEICHNT ZEEBEOMEIC>OWT, B
i, RRRK (RREERE) LARAERZTo>TW5, HEEA (20044 H) T,
ROERPBESNTWS.

Theorem 5.2. EEDOFME (RMEHIFIFRATETCHRN) FIIHL, 20 52 x 52
NOEDIAAT, F LOEBEOUMAEEESD 52 x S? ICHIBTEX 24 ONERE
T35, /

2B, §3 OERY, AEMFITTTRREE 2 SAEBRANLIRT 22 L5 %S
TENBPOTNS,

REFERENCES

(1] S. Akbulut and R. Kirby, Branched covers of surfaces in 4-manifolds, Math. Ann. 252(1980),
111-131.

[2] M. Freedman and R. Kirby, A geometric proof of Rochlin’s theorem, Proc. Symp. Pure Math.
32(1978), 85-97.

(3] R. Gompf and A. Stipsicz, 4-manifolds and Kirby calculus, Grad. Stud. in Math. 20, American
Mathematical Society, 1999.

[4] S. Hirose, On diffeomorphisms over T?-knot, Proc. of A.M.S. 119(1993), 1009-1018

(5] S. Hirose, On diffeomorphisms over surfaces trivially embedded in the {-sphere, Algebraic and
Geometric Topology, 2, (2002), 791-824

[6] Z. Iwase, Dehn surgery along a torus T2-knot. II, Japan. J. Math. 16(1990), 171-196

[7] W.B.R. Lickorish, A finite set of generators for the homeotopy group of a 2-manifold, Proc. Cam-
bridge Philos. Soc. 60(1964), 769-778, Corrigendum: Proc. Cambridge Philos. Soc. 62(1966),
679-681.

[8] Y. Matsumoto, An elementary proof of Rochlin’s signature theorem and its extension by Guillou
and Marin, A la Recherche de la Topologie Perdue, Progress in Math., 62(1986), 119-139.

[9] J.M. Montesinos, On twins in the four-sphere I, Quart. J. Math. Oxford (2), 34(1983), 171-199

[10} V.R. Rokhlin, Proof of Gudkov’s hypothesis, Functional Analysis and its Applications, 6(1972),

136-138

T 840-8502 {EEWALER 1 Fit (FERFETFHRKENER

E-mail address: hirosefms.saga-u.ac. jp



