ooooboooao
624 0 19870 60-74 )

Genus one Tibered knots in lens spaces
WrErkBR Hripk (KanJi Morimoto)
§0. Introduction.

ME uclosed orientable 3-wanifold L L. KEMMHNO
knot 21 %,

T, M-NK) 8% meridian ¥ fiber 851 ETEDHB &S
5 S'E0 surface bundle L7 3LE. K& fibered knot
Le¥ . A5k fiber % a torus with gne hole DL X, K%
genus gne Fibered knot 2 ef 33,

KO EHEEL TSN TV P,

T3E, (Burde and Zieschang [2], Gonzdlez - Aciina [ 4] )
S 0 genus ome Fibered knotstk tresoil T figure eight T#3,

Y. titFo-Miec L TRORBIBA % 2 5 N3,

FAZR, lens space B0 genus ome Sibered knots & IRE t &
T ORMBRE =R AT S NS,
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QO TOLES5T lens space B genus one fibeved knot EZ & 4,
@ qenus one Fibered knot & TEHF 0 knt type & RE S,
REWNE 1T offRest w143,

81. Punctured torus bundles over $' and Dehn surgen‘ed

mon; $olds.

T % atorus with one hole T L. H(T) & T @ orientgtion
preserving hmeogtopy group T ¥ MIE. N(T) 2 SL(2.Z) TH
3, WP e lETAn3TE
@ griented loops Y L. §,4% X* @ .
Y13, 1 Dehn twist L 473,

RV 0T £ W base point E 1 ®1
BEL. 257 Larc TEAT

T(T) ® generators Y3 3, (W1) @?‘
TS M(D):{04> TH3,

9658 N3MMOBRCHYEE N 5,3 CE L,
$UXCA R TR KR RAKRTS
sL2z) at381E x=(19) Y- (0.) vikv 3, 25k
AEnAesSLQD KA LT, ARAKRTS PeH(T) &



monodromy L3438 @ T-bundle £ Mg ¢ 2z <,
@b\ 4 _(Gtb b Ah\ye- (0 bta . XA
(cd)x‘l_'(ud ol) ) (cd)Y "(odtc) ¢ X s 4 A
s . 4% . X -
YU AD RERYRE A0TMAOFRERS T Y
ATY3, hei® A=(S2) ous. A= XY &Y
N & X
L X — A X IET LA XA
L\FS A . ’1!———776']"7("";]"7("
Yo U — T — 20X o
RV E solid torus L L. 2 &N Lo weridian ¥ 3,
M(dMa) = (o u| ceul=t)y fBLU w=xyx"7" el(T) Y& H
%0 49V —=9Ma :homeo. Vo7 LT coprime integers
(,b) "BHm L. F3E) = utbem(dMa) 43
v MA(a’b):MAr\;{.V LB,
LgslE. A=(FE) ray 1.

K - I’ 1}'
tXt-_TIX 44 ' Y Pa:P z@i:?’
Eat At AY ) T

lv;:=fr %5

x
T (Maca,,) = 4
[X4}8 b=

t

7( =(0
H (Matan) <’ﬂl rosml ”1)(0)>@Zb
lH‘ (MA(M.H)[ = [(P+5-2)b | i P+5S:Q Th3,

Maw.p) O Heegaard splittings o b TR0 h1h3,

TR
Mawb) R genus 3 0) Heeqaard splitting % 7,
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% 2. Casson - Gardon's \reCtangle condition .

A&tV T, Casson-Gordon 4% [37 TFNL 72 Heegaard
splittings 0 irreducibility N & 3 HELE LN T 3.

D & handlebody X proper K IE WAEN K disk €33, DEY
boundary paralle] T"731 ¥ ¥ D& essential T V' 7,

M% aclised 3-mani$old xL. (V,V,: F) E MO genus 7%
LK E O Neegaard splitting Y33, §74b 5 M=V.Vy,
77 ViaV, = Vi 2dV,= F T'#5%

Tk, ATHERLZT3 ¥ (V,V,;F) 1 R-condition
(BT N RN

£ o(,“ill,l:, "',1;44} ! ad:‘sjoint collectiom ¢f mutually

non-parallel essential loops in 4V,

3 MM, my, -, myg 3 )0 adisjoint collection of mutually

nn~parallel essential [oops in 9V,

such that

® 4 bounds an essenttal disk in V,

© M bounds an essential disk in Va

@ & cuts gV into 29-2 pants” P P, -7 Pag-s

@ M cuts V2 into 292 pants’ G @s, -5 Qoge2

@ There are ng bigons in oPiV )@3 (124,7¢2%2)
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— P
# bigon — >@<
< 0@, (H2)

®@ Vp; Yo, ¢
V&g : two components of §P;
VYV.§: two wompiments of 00y AL T.
33 R :oqrectangle inF
st. JR=a' VR UY UE , where 15 a subarc

of oL and so ave 4 F and 7
and  (TneR)a(VPVUG;) = &

'zi‘o Vn, Vz ) YM?Y‘b‘d!‘an dlSlcS Dl, Dl ‘( dD: T dDz 7j I%T‘
MET L An3 t 0E (V), V., F) 0 concelling pair t=$ 37,
KENTREV F )VREFYNEG,

3 L] (Casson - Gordom )

Vi, Vo3 F) 47 R-condition & 3B BcttlE (W, Va3 B) IR
cancelling pair & FH 771,

TIC L] C Bonghon-0tal (C11) NHE LY 1R0% 6495
N3,
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%121
(Vo Va3 B) 27 R-condition ¥ B tf (£, M ¢ genus | ()

Heegaar( gplitt;n@ R RN

&3 Heegaard diagrams of Macw, )

ME& genus one $ibered knot £S5 & orientable closed
-menifold L3 MIE. MBEH3 Ma@o LRI TH 3, IKT
TMAGY 0 Heegaard dipgram D& ¥ 7% R 7o

$:T->T &£ Tk hmeo T 90415 £ AesLIZZ) t? 3,
M) =%, 4% 8§10 fu
(YL, dB¥ETH % 4
0 oriented proper arcs |
vl X A eTRe X (\
proper arcs L 43 (B H), - Y
Plar=ad T LT &L, - B
TOLY P, P8) P¥) T i3
I P9, 0%(B)=0B , Q9] <o
3 orientedarcs TH3, P &% vah3hk
b, T4Y M3 A2 0 word EB WP L £ L ¢ |

X




$()=779(%)

AN NN

B4

Flig K. P)x%00, 9w):= 1"y e0x T #3%,
I Ll &wT 9:Tx{) = THo) LEZ X3 L.
Ma=T*1 /o ~ (90,0 T#H3. T2 T T-bundle X LTH
STHRUETIHT Tdo) = Talt] LT3, Hi=Txlo 7T,
HozTx L3 17 L 8L, asolid torusV 7t L1, Frgv-
IMa I b=l *(B)=yTr (3,1 LT EL, 22T B 1B
core 2"V 0 core L isotopic 'k gV EO awulus ThH 3,
sale Voo Ho, Vas Mo %V CERIE . Maay VL UVs (2
genns 20 Heegaav*d splitting ThHh3, D=oal03], D=
03], DLs¥<03] | Dyionl 1], D=4 [2 .11, D2+
(020 LRI DL DY DE Gl [E Vi o mertdion
disks T#H30 22 1 VozH,
LA 7L T, F210 attaching
homeo. h* dV -V, 1.
Alretsy - Txi3)
Mnm T ']-?TH J
Aymrsn 2 3T~04, 11 >
0T+00,4] = Dehn twrsts 13

n
S
.

"
-}
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olog & TH3. 8L U=dTrig) . 51 Heegaurd
diagram & g-times twists T Pd), $(8), P(¥) ik > T $&<
TCATE 3,
K. 9 R-condition VL9V T n—20%i8 ed N3,
CEROLEYHTEE 20 words 0 set LT 3,
C={ yx?, ay'x Yo, x4, x4y 4", S any
Th, ), P8, AV 0I5 0L Ci— 6. O word
T3 302 Cowrd TERHBL T . 9} wndition C E
k3t 94 wnditim C EiBZYIGL L 3. Pl
condition C LG T LV Y,
NOREEDVE/8 1 W (8

G 3.

? 4" condition C EMGR TR EIE. lal>] ot ¥,
(Vi, b3 F) 13 R-condition i/ 1,

S1eRag,

§ & Two lemmas

EEE o1 = - oxnae k3 3,
8
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#WE8 4 (lewma of [2])
A<(PY) esi2z), T=Pes t33, tov A
GLIZZ) B v T ko fifV i k42 1TH 3.
/ faL, T0 = (04£5<T amd §4T-5’
T-SI % | /
, T<0 = T4540 ond T-6'£5S
SR,
T=0 =2 §'=0
sIfeg,

.|
%tﬁ ®, M Vs)”‘-tl,’( A:(mrz 0) & % MA(G,I) * ?g
23, 20LI ko v hy3,

FaRR 4 2
M#0 Y33, Mawn 0 genus 1oy Heegaard splitting &3
BOLETHEMHIE (am)=(H,-5) or (-1,-1) T4 3,

8A3E,

7( 't—'x.'tt xm-rz/g-l
A=XY X by TMawn)® <’4 t 3tz yxy )

t | [xwte) T#3,

v, AVZIR 93 homeo. E U T2 C. 900 x4,
P(o): x4, e X T H3E5 I condition C &
T t, £ THER3|C £ 228" (&> 0CF Maran ¥

genus ) Heegaard sP“tU“ﬂ £33 [ T,

1
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R=-1 O3, usdY v=a% L&
T (Magw) = < UV | wvuw (uv2)""= 1 u=v3) £723
M (Maen) Surazst = LUV | oyt s (W)
2. Satz 3 oS [51 £ M (Maen) 77 B IBY 706 &
M==5o -7 1% %,

K=l OCY, 3T Mio THBTI, (FELEVS
HERATYNH % /),

#lBEHRTHET B3,

Sl (Awm)=(-1,-5) DL ¥ Macn) SLI5.1),
Wm)=(=1-1) OCE MA@y¥L(T2) "% 3, 27

85. Genus one Fibered knots in lens spaces 0§ type (0.1)

(), (20, 3.1), (4.1) , (5.1) and (5 2).

BUHROVIVRELAELDP ) AL T, tpel(ry) O
lens space & L(P.9) YR #H 1 Ll0a)= §%S', LU= &% TH3.

588 5.1
m%ﬁl"@\)ﬁﬁtﬁ 3o L(m")(ie(ﬂ&bﬁ genus
one Sibered knots Ki and K, tZ Lo

10
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K Heegaard diag ram

t5l m=l OU S KB figure eight. Ko 3 trefoil U973,

. o m=00 s KKl B Utpe, monrs Kit
Ke HE G 3 type T H 3.

BR:L,

A= ("7 D) RALT Ma ) ZLIM1) T ) knot [ K,
vz, A< L) A LT MaenTlim) T HY).
kot B Ka X3, 2R av0nTs (*21) ¢ (M
RERTHL 0 T L) =Ko L) -K,y 13RI TR

Wo 3V =50 knots IRE 55 ype TH 3,

€31¢5.2.
S*x S' R O genus one fibered knot |+ & Z& 5.1 O knot

OHTH 3,
gAZL,

[
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Ma(a, 1) £ S q' v33, MR LY }wmolog/ group (DET':%
) A=(37) LT eV, oY ¥HTRA2 € G585 &
)% et 49 3,

€3¢ 5.3, (Burde and Zjeschang L21, Gonzile 2"Acina [47)
R0 genus one Sibered knots 1k 45 L& 5.1 0 knots

nHTHh3,

3¢5.¢4,

PP 9o qenus one Sibered knots [ {r}ﬂﬁ 5,10 knots
OHTH I,

L,

Maan2P> T4 %, 8B4 [ { homology group 0)%’[3?;4:
) A= (") mzt2 L L TRV, covFiBRALT
T8 5, L) ARV ETTS,

F395.5.

L(3,1) 190 genus one $ibered knots |3 45 && 5,10
knots @8 T A3,

WAL,

Mate,) SLG.1) L33, HIZEL ] X homology group 051

12
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EY) A (™) m=t3 LT RV, co siEE L2

0

GEs. L) 4E%E193,

T1€5.6

L4, )0 qenus one Sibered
knots ¥ 6 ZR5.] o K, K.
Ck ™/ knot K3 1" H3,

Heegaard

diagram — 7S < ‘
B
AL,
My LU 1) L33, MR AL 42 RNEFE O R I
By A(E ) and az0, A<(T L) ad 0 or A3 D)
and a=-1 E£93., A=(47) 00 0XF K, A:(3L)a:
s Koy A=(32), 0=+ O U ¥ Ks £1§3, <
Niknots O types BN 3TLRERBL DS B, (5%,

(B 1= (o) v & THI).

€1 5.1
M L(5,1) 3 0 genus one Fibered knots I+ 57 £85.1

a knots OXF U B 3,

13
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@ L(5,2) 0 qenus ome fibered knot (¥ TR 0 knot K
-2 ’(&‘ 2o

Heegaard K\)
dtagram

!

@
miit,

Maa ) =L(S, 1) or L(S,2) X¥3, a4l 4251 £ 4
sty A=(7B()a,\d a=0 , A= (7 7) and a0
or A=(33) ad a=0 E153, A=(170),0:0 0%,
L5, T Kieo A=(73) a0 0 tF ERK LGT)
T K 213 A=(33) a=0 ovE L(52) T KL43,

Hy

B8, L)) L) BEG@s.8) . LD (%
PR 4.2 &) gqenus one fibered knot & F L IO
hh %e tar kA 2ENILE 4 TLAFD lens spaces [& TA'T
qenus ame Fibeved knot ¢4L, LT L 10 0RE T 1
8719 0 lens space 1" genus ome Fibered knot € 73300 E @
FHGTITChG, Ko 2. —70 lens Space N0

14
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genus one Fibered knots TRMEMTEILRFEF DT B,

%% XK
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