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Genus one Tibered knots in lens spaces
Wrka®R Euipt ( KanJi Morimoto)
§0. Introduction.

ME aclosed orientable 3-wanifold LL. KEMMHWO
knot 21 %,

Tho M-NWK) A% meridian ¥ fiber &1 & TEHB &S
G S' L0 surface bundle L BLE. K& fibered knot
Lo e 5Kk fiber 4% a torus with gne hole DY %X, K%
genus one Fibered knot 2 ef 33,

KOFHFEL RSN TV P,

T3¢, (Burde and Zyeschang [2], Gonzdlez - Aciina [4] )
S 0 genus one Fibered knotslE trefoil L figure eight 143,

X1, bitEo-Mfe LT RORIBA % X5 N3,

FARE, lens space 1 0) gqenus gne Sibered knots ¥ JXE ¢ &,
T OMBR L =AM SN,
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© TOES5T lens space ol genus one §i beved knot 72 & 4,
@ qenus one Fibered knot & FEHEFO kit type & RE &,
N R ENEAGHIZA A D

8 1. Punctured torus bundles over $' and Dehn sargen‘ed

man; $olds.

T % atorus with one hole T L. H(T) & T @ orientgtion
preserving homegtopy group T ¥ MIE. NT)2 SL.Z) T4
3, N el TaAn3TE
@ griented loops Y L. §,4% X¥ @ .
YVi3 5 1 Dehn twist L33,

SRV AT E 12 base point E | =1
AL, 251 Carc T4 AT

T(T) ® genergtors ¥ 3, (A1) @?‘
TS M09 TH3,

9758 AN MNOBCRYEE N 5,4 CE (.
$.X2% w2 TR kb rARTS
sLizz) atiae x=(19) Y- (6.) vikd 3, 25k
e oAeslQ) kA LT, ARAKRTE Fed(T) &



monodromy L3438 F® T-bundle £ Mg %<,

ab\ 4 _(Gthb b Ab\ws (0 bta f . A X
(Cd)XJ:(Ctd ol) , (cd)\( I’(CdiC) 14 xl- g M A*'
v AT kR N Ao DA OB ERS T X
ATY3, hei® A=(4S2) ous. A= XTYX b)Y

X" Y’ X
L A s AP e AT LA XY YA
L\Pf_") A. qr___)xuﬂqx-p,j-lx-(

Y P T — 1T °

KV E solhid torus € L. 2 &N Lo weridian Y3 %,
M(OMa)= {(t u| ctul=t> BL y=xq4x"¥ " em(T) C& HF &
f4%0 49V —=9Ma :homeo. V71 LT coprime integers
,b) 770% L. *E)= Ul em(dMa) L4 3
Y. Maabhy=Ma XV L8,

L5, A=(PE) a1,

R - p. 1,'
t?('t-Tlx 44. ‘ YPh:P T%4:=9
t g =AY I

Zl’;=r ZSA‘S

A
M (Maca,p)) = < 4
[X 4] +b=

t

7( =[0
H (Matan) <'ktl L oem a)(o)>@zb
| Ho Macam) | = J(P+5-2)b | i¥ P+s+Q Th3,

Maw.s) O Heegaard splittings o b T RoIC"h 1h3,

TR ||
Maw) B genus 3 0) Heeqaard splitting & ¢ 7,
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892 Casson- Gordon's rectangle condition .

ALY T, Casson-Gordom 4% [37 7T F L % . Heegaard
sphittings @) irreducibility O & 3 PITEE AT 3,

Dt handlebody X proper W IE HINEN K disk ¢33, DA
boundary paralle] T"73 1 ¥ ¥ D& essential T\ 7,

M% aclised 3-mani$old Tl . (V,V,: F) E MO genus 4%
LK E® Heegaard splitting Y43, 97 h 5 M:=V.VV,
77 ViaV, = dVi2dV,c F T"#5%,

Tk, ATHERZI3 ¢y (V,1,;F) 13 R-condition
(BT N RN

3 414, L, ‘-',139-3] :adisjoint collection ¢f mutually

non-parallel essential loops in dV,

3 MM, my -, myg s ) adisjoint cllection of mutually

nn~parallel essential [oops in 9V,

such that

O L bounds an essential disk in Vi

© M bounds an essential disk in Vs

@ & cuts 9V; into 22-2 pants” P, P, -7 Pag-s

@ M cuts dl, into 292 pants’ @1, Qs - Qog-2

@ There are no bigons in oPiVIQ, (124,222

l{.
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& bigon — fiil

< 09, (H2)
@ VP,; VQ.J‘ C

V &8 : two components of 9P,
VY. 6 two compnents of 99y RALT.
33 R g rectangle inF
st JR=' VB UFUE , where o 1sa subarc

0§ ol and so are 4 ¥ and §
and (It R)a (VP VV0;) = &

zi\o Vl, Vz. ) YM€Y‘|‘d|‘an diSltS Dl, Dz —(“ dD, T ()Dz {7 l %1‘
HME L An3 t 0 (V), V,; F) 0 concelling pair t=§ 37,
KENTE W P VRYTFYNG,

Z3Y L] (Casson - Gordon )

(Vi, Va3 F) 47 R-condition &3 LHEIE (V, V) F) IR
cancelling pair & FH 771,

FIT 21 U Bonahow-0tal (011) NEHT LY R0%6475
n%.
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%121
(Vi Va s B) 87 R-condition £ i@ % [£. MI¥ genus | @

Heegaurd splitting % Hrho,

&3 Heegaard diagrams of MAw, 1)

ME& genus one Fibered knot € E & orientable closed
-manifold C 3 HIE. MEHZ MA@y ITRIA THE, IKT
TMAGY O Heegaard diagram D& ¥ 5 X 1o

P To>T £ Tk hmeo T P05 % AesLi2z) v 3,
M) =%, %% 8§10 fu
(YL, &Y ETH % 4

@ oriented proper arcs

Ll X, FETRO % 4
proper arcs 43 (BH), o ’

PlaT=ad T LT &L, : A
TOCE Y. R, 9Y) T 3

£ 9 P(A) 9K, 39(B): 9B 9 o

% 3 oriented arcs TH3, P 2,7 v ah3 L
B, T4 53 4% 0 word E B W9 v £ L |
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$()=779(%)

s (DY (AR (D)

24

Fltg K. PB):XF00 . §¥)=1"0wemx 163,

I TcLle& 0w 9:Txfr) > T} LE X3 L.
Ma= T*1 /o ~ (0,90 T#H3, T2 T T-bundle X LTO
SHTAETIHT T = Ts{r] K3, H=Txlo 7T ,
Ho =T L3171 L8, asolid torusV L7t L 1, Figv-
IMa 1+ b=l X F(B) =T+, LT &L, 22 TUB IR
core 2"V 0 core L isotopicE gV £ awulus ThH 3,
Bl Ve H, Ve SV LR R Matan) = V. UV [
genus 2 0 Heeguard splitting U0 %, Dg= ka0 57, D=
03], Dps¥x0271 , Dol 1], Df= pr[2.1], D2 =
r (30 CRHE. D4, D Di (sl 12 V: Mo wertdign
disks T#H3 22 T V,=H,
LHTL I, 2K attaching

X
homeo. h: dV -V, 1. /
Al sy = Txiz) = i
—lem»} T} = Tede) = ¥

«RlGTx[%,r] T[4, 1] - {OXY‘
TAL0,4] = Dehn twysts U3




b/

olomg @ T H3. BL U= ITxi%) . %V Heegqaurd
dyaaram 3. pg-times twists T P, P(8), P(¥) ik 5 T &<
TUATE 3,
K. 9 R-condition VL9V Tn—20%i8 ¢k N3,
CEROLEYHTEE 20 words 0 set L ¥ 3,
C= {29 a4 % %o, 2790, Ay A e, e
Th, ), P8, WUV DI 50 G Ci— 5. C O word
4130 xR Cowrd TRDBLE. 91 condition C E
W3t 98 wndition C EiBZYGL L 5. Pl
condition C LI 73 LV Y,
NOR SRR/ 1 T (K

G 3.0
P 4" condition C EMGLTHSIE (al>) ot ¥,

(Vi Va5 F) I3 R-condition 3 y&k qo
TEoRE,

§ 4 Two |emmas

FHibo1 =-> orptat 444 3,
g
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MR 41 (lewwa of [21)
A=($°§) € SL(22Z), T=P+S ¥F3, 20 % A%
GLILT) nE L T R IRV KRR TH 3,
BL., T0 = (045<T and s<T-5’
T-s' ¢
g T<0 & T45'40 and T-5'£5’
s!
T=0 =2 §=0
IR ER,

-1
BEr aom AL T A:(m'll'Z 0) AR SN MA(GJ) ¥ %
23, 20LI kO L3,

FaRR 4 2
A#0 Y33, Mamn 07 genus 1o Heegaard splitting & 437
B0 BT EMIE (am=(4,-5) or (-,-1) T4 3,

BA3E,
1| txts ey
A :XY-rx-(m—:) Y ﬂ\(MA(“-')): </4 £'4 = 4 Y )
t ] (xwtt=) 1#3,

B AV7IR T3 homeo. £ FC T2 C. 91 x4,
PA= A" e X TH3IEG5 I condition C E R
i, & THER3|C £ 228 >l 0CF Maran l¥

genus | o Heegaard splitting tH L0,

1
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R=-1 O3, usY v=a% L& T
T (Maen) = < WV | uvuv (uv2)" =1, u=v3) ¢1€3
M (Maen) Surrazst = {uv | prewds (W)
2. Satz 3 oS [5] £ M(Maan) 77 BC I EY L5 1%
M==5o -7 1% %,

M=l OLY, 3t¥ 1Mo TRBTI, (FEIREVS
MERLTYNT S k),

FHEEBRATHRETEENnT 3,

Sl (Awm)=(-1,-5) DL ¥ Mg 3L(5.1),
Wm)yz(-1,-1) OCE MA@y¥L(T2) "% 3, BiEIK,

$5. Genus one Sibered knots in lens spaces of type (0.1)
(), (220, o), (4.1) , (5.1) and (5, 2).

BTUHROIVREGEL&DP T AL T, tpelr4) O
lens space & L(P.9) YR I Lna)= §%S, LD &% THZ,

5% 5.
mtﬁ-(“@nﬁ&t‘{ 3o L(W'J)(?GO')JIL)'/J- genus
one Sibered knpts K and K, tZ Lo

10
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K Heegaard diagram

£l m=l OU S KB figure eight. Ko ¥ trefoil 176 7%,
‘ ‘ :
om0 0 s K YK ld B U tpe, m>onrs KiX
Ko RT3 tpe T %,
LY n
A= (" D) RALT Mo ELIM1) T knot B Ky
= I . " |
L3, A=(™ )AL T MawnTLim) T ?»g(
0 | t2 -1}y  ([-Mmt2~
ot F K XT3, 2200y (") e (M7
ng 2 0 . o
REG TR T Lmi)-Kox Llm)-K, 13 AR 17

Vo 3V =50 knots 1RE 75 ype TH 3,

€1¥5.2.
S*x 'R O genus one fibered knot |+ & Z& 5.1 ® knot

OHTH 3,
MAZL,

[
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Mata, ) 5 $%S' v %3, fmie 41 ¢ }wmolog/ group DK
) A=(3)) clteu, to ¥ HR4e2 € GEES &
)4 at 193,

T3¢ 5.3, ( Burde and Zjeschang L21, Gonzile 2-Acina [47)
R0 genusone Sibered knots 1 G IR 5.1 ) knots

aHTH3,

®3¥5.4,

P* ] 0 gqenus one Sibered knots (% S XR 5,10 knots
OHTH I,

0t iz,

Matan 2P CH 30 HIZBA [ L homology grovp 0¥tF &
) A= ("T) mrt2 L L TRV, coCFTBRALT
Fia 5, £ TR 495,

¥3¥5.5.

L(3,1) N0 genus one Fibered knots [+ 6 E& 5,10
knots @28 T H3,

WAL,

Mace,) SLG.1) T3, FHTEA T X homology group 0§t

12
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) A (™ T) mEt3 LT RV, o siEB L2
G5 L) 4E%E 193,
TI1€5.6

L4, )M O qenus one Sibered
knots ¥ 6 XRS5, | o K, K
LR ™0 knot K3 1"H %,

Heegaard

dingra™ — 7S Kg/ ‘
AT

BAZE,

Mawn sL(41) C 33, TR 41,42 AN EFB 0t B 1

By A:(t‘-o’ and =0, A‘(*, -lu) and A== or Az(-ol-;u>

and G=-1 E493, A<(87) a0 0X¥ K, A(3),).as

OCs Koo A(32) a1 ¥ % Ks Ef‘a’s

Ninits O trpes BN 3L REBL DT B. (5%
) () vt Th3I),

FI1E 5.1
M LI5,1) M 0 genus one Fibhered knots 1F 55 EE 5.

a knots OH T B 3,

13
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@  L(5,2) A 0 qenus ome fibered knot (2 TR 0 knot K
-2 ’(5 Y

Heegaurd K~
dtagram

\

@
ma:t,

Ma ) =L(5,0) o0 L(S,2) X3, Mfasl 428 £
oty A<(T9)mdo=0, A=(77) and az0-|
o A=(33) ad a=0 E153, A=(77), 00 0%,
LG5, T Ko A=(77) a0+ 0 td £K L51)
T Ke 2130 A=(33),0=0 ovE L(52) T K143,

Ay

s 2, L) L) REGER5.E) L) (%
(AR L2 &Y genus owe fivered kot % £ IXTT
N %e 1oy ERBFOIEH A TLAFD lens spaces [£ TA'T
qenus one Fibeved knot §4L, LA L 100t T &
58719 0 lens space 1" genus me Fibered knot € F 30 E @
THBATITUONG, Ko £V, —20 lens épa(e K2,

14
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genus one Fibered knots 7" R MR1TE3I#ERZ DT 3,

%% XK
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31 AT Casson and CMcA Gordon @ Manifolds with
ivreducible Heeguard splittings of arbitrarily high
genus , to wappear.
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