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Fibered 2-knots and Thurston Norm

EKE &k 8% (Masahico Saito)

30. In‘trbduction | |
S* o b0 smooth knot K (= S?) #v fibered T#3 &4,

S4<K St E oy fiber bundle ©#1), Fiber 13 M°, 5L
M®= punc M = M~TitB>, M closed orientable 3-manifold
nE2EV). 2oLl diffeororphism R MP—-M" 25T
SN K = MOES = M I/~
((x,0)~(A(I), 1), xeM®)
YZ3239, ZnhE monoo{r'om% w9,
it=, Ko Alexander polynomial fery 13,
fFxy=det (tI-fx)
THELLN3. L, Axid, Ao Hi(Me, Q) (k£ 43
aulomorphism T 3, |
Rlynomial 11 by fibered 2-kndl /) Aloxander polynomiol

L83 =dh o) K44 L,
._.1_
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(K) =11, REREHRBROBARE b 21
THRIENFONT LS, A3, fibered 2-knot
HMOLWMBRGA EE 2B 0N, 3T SITASHT LS HBKEE
T z&epTHA. | -
(0) Zeeman o twist spun knet [ Z)

KC 33 &classical knot £ 33L&,

(8% K)={(S KNIk (B B %, 8" U 57 D?

(TRIKE RO DI T35H, R=0)

TEL5N3. Fiberz (N}, Nf 13 S%0 K128 1 &-Fold
c%cl.'c branched covering Td 3, 20 covering mtmnsforma‘b'on
N /KVO)monodromap i3, LT:iJf'o"(,Alexanofer polynomial foons
(PR-1)& 21923, (L), IMLIP] LT ZoFA D
—f st - | -
(S~ K% S'YTw , Tw i twin” ([M))
r< Iz §=idenity o 31213, Fiber (3 (N0, Y, N, 13
N* o branch set (Ko lift) 1238, T surgery L0 a1,
monodromlé 133 finite order & 2.
(1) Untwisted spin of classical fibered knst

(S K) pvclassical fibered knot o £xizi2,

(SR =1 ¢S KNI (B3 B E xS U §2xD* -
4 fibered knot €7a'), fiber 13 (% %8, (§13Kngenus)

P |
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Alexander ?o\ynom'la\ 3 Kozhz %L 0w,
(2) Asano-Yoshikawa o754 [A-Y]

214 (R EARTMHR 0 polynomial FX) 12251, TK) & Alexander
polynomial £ LT fibered 2-knot a¥ BT JL Y, TA-Y i
T, Rokkiz LTEHEER 3N =,

f Fm—=Fm & rank mo free group Fm o duTomorphism T,
RoZkfEd), i) ERrTEndl,

() Roabel i oy Z"—Z™ 2330, det (£I-Ra) = F (1)

A B, L T | T, LT ROGY (1=1.--m)> 3 |
"Andrews- Curtis moves” [A-CT T Krivial presenfaXion 12712,
Snes, Vi & ART handle bbd% R Vm—Um &,
o= A TUVW) — T0(Vm) L7 3 diffeomorphism £ 43 EE,
Vo X ' 12 (18X S 12565 T 2-Ramdle & attack 331 BE 11,
?O)bOunOchg, (= k'#r3 Fibered 2-knot t . I N3,

20538 Fiber 3 (# xS 1z, Tu 3,

KL AR T, ()T fiber LLTIZ 032034 3-manifold
W T EFIN Alexander polgnomia‘ 213 (M-1) &) t23 L)
PIBR D23, =AU () TIE Alexander pol%nom:al 1T € &2
TE3 e fiber b LT3 (#xS)° LA TEIBLIE D
N 3. |
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81, Thurston norm ro B1%

Fs& onen’ta\o\e surface cL, F= U Fi &8 wmponent £93
cE, X-(F)- Zmax{O —X(F} % Fo complexity £u1 9,
M & closed orienfoble 3-manifold 433, e H2(M.Z) 1=
WL, xy=min { -(F) | (FI=a, FCM 1T closed
orientoble surface embedded v M} L EET3I L x 13
Pée,\xcioénorm 24, Ho(M . RYicB81c A7k T3, JhE
Tkurston norm CUD, A, M v EAF | |
(x) X3 Ha(M: Z) Lh horm 3

(& HoM.Z) 0 O T HVRE represent ¢ 314 & cmbedded

surface oy Euler 8 v BG83 )

eshtzd £, Tmage (Diff (M)— Aut Hz(M Z)) 13 @Fazm
CIRE Thurston [T1 ) |

L1=8%>T fibered 2-knot K C S* o fiber M® 12370, My
B (N ERETH L3 Ko Aleander polynomial 12,
BIMAL, (1"-1) BB ISR AS L, TN
§0 0 (0) 123tieLTLd. #1288 1 Alexander polynomial &
5 fibered 2-knot o fiber (3 (x) & Hhre 2t v b0y Torpifiud’
Hotgube, B 80 o (1),2) ©12 fiber 3IAT (#5%5)°
(Romology & represent 33 surfoce 18I T S?) Tdo 1=, JAED)
Jens, 525t Alexander polynomia| & %2

- 4__
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Libered 2-knst T, fiber v irreducible T&H3tn v
BREIIN, tuIMBEAE2L3,

82, Main Theorem |
f ) v classical £ bered knot J)Alexander POlynom:al
CTL Dtz A% 1, - o |
(F) FERI2FAD) (@ FO-FENTF Lor some R€Z)

Mo (K) &HET |
THh,

Theorem.  F(£) & (Ro) & i1z § £ 5.9 polynomial & F3E 4,
Alexander polynomial #v ft) ¢, fiber 13 M°, M3
irreducible £733 fibered 2-knst vBHETS,

Qutline of proof. (S3, K) & Alexander polynomial v
£1) cti3 classical fibered knot rL, (8%, K) £ 2o
wnlwisted spin (80, (1)) £F3.

(S* R)=1 S KON T (B B)}XS U 5%« D?

N(KY & (S°Th7n) Katublar nelghbourhood T, N(K)DB_’D’»
phdtorl, PES'at1E TE (AN xp (C S™K)

¢d 3. |
_5__
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. P
(s%, K)=1 (S KNI (R’ Bh } x o' U S2xD?
U
ON(K) x p =T (=T2)

\J T SzXDQ , |

{(F. K~La® B xp -~ fig. 1

TiERoMBErtD |
O (Y. K)odnTofiber S (¥ (F5%5H", 3 Ka
genus ) 12 Lransverse | | A
@ unknotted (ie. SxD*% bound [H;K]) in S |
St 'C‘ﬂTd)’Mlar neiﬁhbourlrwod & NCTY, ON(T) Lo simple
closed cwrves m, Q, f2 & -
m=2D2C D*>x T2 2 N(T) BRGNS WAL generator
11 C S (Ro—#orfiber)
{2 = (Sta1E) x{Eiberasf)
e,

O wm Hi (54\_[-2)

_.6_
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3t=, Ix'xD? o boundary L i= simple closed curves. m” 01, 0%
S'xS'sz D> ( m’= p xp,x 2D

P P oD I{= S'x Px P3
E 5= P, x S'x Pa
ce), diffeomorphism fi 1 sk % D) — 2(S* TANCT))
E o AmD=m+&li . BeZ
{%(thh , h(12)= 12

Eshedtoris. @&y, {SS~TaNMIY (5x5%D)
BARPSt et Qe ho Z‘J?J'liot')», Em?&?m{iberl:
BIL surgery ELEzCIcH3n T, o Ai=L3 S4m»surger)/m
#2, #oLuStado fibered 2-knst K srBon 3,
(K3, Emﬂbering (2 #1 LT ‘equivarionl Dehn suﬁml'z LT
TEE2-knot TH3.) -

< (gu;rs’x 5'))

SAT / n "
(8 (€ e fibering 00
Ql o : , ,
CYe RxD®
__)xsl | v ‘
Kmfiber - -’:i%2
(2(T2)°)
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jtcir(}.? 13 Ko genus iv1 a L FERLTOVS. 10 ball, 2aball
B EB-RI3L@ > >T13. IndizKafibero
(2T NN 0T, TnLiz SAT 9vH 3,

ho1=d 3 surgery T & 1= fibered 2-knot Ko fiber 12, S &,
>nT li?’t37'_((1/ﬁ)—surger3, L4 THh3, fig. 313 %20
fiber M &R LT 3.

_S8AT

@D

monodmmg m/F‘aJ& : K”\ wmn&ft)m%{, ER:S o, K 2 ~
monodromy & Fa 1 M°D £33€3, SSTEIN(SAT) MNTANMAT)

1g3

th) . R \S\MN(SnT) =F , MO~TANMATY DV ARYILD,
Hi(S:Z), Hi(M*:1Z) o BT LT, ZnZ SNTRENCSAT),
M~TAANMAT) R lowp ELITEDTFINT, EAZEDS,
(F)x = (F2)s t@3. Ko Aeander polynomial 3 Koz
LLun, Ko Akxander Po[vamtal ) £t 3,

...8]_.
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M@ irreducibilily | (Bl HROEEIZIZ) MEMToM
IZRBLERY, KT FEorHKngenuse1rd3) L=LiVla %k
2-componenl umlink €L, 4 aN(L) = IN(L2) &, Li#meridian- |
longitude pair & L2 o meridian- longitude pair 1= 597 diffeomorphism -
cd3es, S~ Imr\J(L.)UN(L2>zmbounan/z gz BI-AALTTES
3—mam{old & #32x3 TH3

SNIAINLOUNLDY /g = # 58!
ShEKafiber S €BYL, 2oz, SATIF 1‘)3 4 ¥ - X>T
03, MIE SAT 12385 T surgery LT1F 51375, Fig.5
Clink L=LTuLly 2L, 970N = IN(LD) & § 415 8 5h3
o\ﬁeomor]okism tdIcEF,

> §°- InT{N(La)UN(Lz)?/g
vtiz, L3 unspluﬂable. link T&'), J)J’)lwl/'( ¢33 3-manifold
13 breducible &3228 Brakes [BI12d>T 1D T3, LE=p>T
M 12 irreducible T35 3,

5
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§3. Other Examples |

WMENBNREE BWT, 3512390 fiber 135 fibered
2-knot EMRT 3L T3,

Ky, Ké CS® & (unknst T W) classical fibered knots
r33¢E, fig.é ndH1z, N Ki#Ke Mz, disjoint 1=
ambed X1z, Ki#Kz & IATofiber 1= Transverse (%43
320 tori To, T1, Ta NMERETD, 32 rEAEIz, K i#Ke
o wiwisted spin Ki#Kz 882, To,Ti, T2 3¢ S*~ Ki#K;
RizX>T03ERu, iﬂ%l:fﬂa'(“e%uivarian‘t Dehn
SULY‘%&HE}” EJ3202d5C, o Lnfiber oy G&3. fn‘g.']
I ZnfER TEtiber ER LTV,

(S° Ki#K:) Tt (B’ BY

To

T
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1 1
TN BN YN e T
qg— c":::D, |
0 0 0 0
1 |
—P) C:‘_dt__
% " 715_ ~—//)

120 fig. T &, KieKe o genus v wd'nd 1¢o'), To,
T, T2 12:B8-T TN 145 %\:O , 1/@', 1/;%2 N surgery LT
C&fcfiber TH3, BUEIZ Ki, K2 9 genus Exzr,
~connected sum o B2 % 8 LT <o tori 12585 T surgery 93
JtizdY, L33 3-panifold  fiber £LT 0 fibered
2-kndt ERRKTIICH TS, o
| 3= Peri()d‘\c monodrom%{ £1° classica] fibered knot

(Torus knel ) & complement o 1z, AT {iber 1= Travsverse.
tl immersed Torus ¥ <Y, »vti’w) writwisted spin E£ 2, 4RT
T ombedded Torus 12 7d'LT surgery J3BAELELSNIBN,
20 HE 1B T 2-knol T periodic monedromy &2 7=,
§0.(0) 2 5A TN IND 2-knol K—%{( Lerd D B RETE H1
b2,
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8 4. Final Remark

8 2. » Theorem 012 n polynomial 12201 T Fi% (%) 't'7;f<,
—f%z () TRY DI fibered 2-knst & HA 93 2aniz,
80. () 0 BRAERBIZISLVALSNE, ThhG,
A Fm—Fm & rank ma free groop Fm o aufomorphism T,
0. H YU 122, Knfta) 2t or 33!

@) Rid 1 T30 fixed point ¥ (TeFm, AN=7) &
15, T(Vm)2Fm T & represent 33 simple closed curve
T & om= #5755t e3E, 5= () X5 UKD
embedded Torus Tz =7’£ S W rndd”, oy b S*omE
unknotted THILD2TEF3, (Vm, A Fizo0T02 30
%8R |

SnrE, 302) 0 5:E MR LT fibered 2-knol 123 LT,
0. YRR IC Tz 123857 “e%uivav'iavﬁ? Dehn swrﬁergr” kg3ce
[2&->TH oL Tibered 2-knol A5 13,

236" d (11— 0w ) D (MY EBETISERIZ, HI))
fixed point e Frmu cetrinLnTL3, (cf [G-TT, (G,
[S1) Wiz, RaddUFBmd 3,

Mxm-infeger makrix T deferminank 4 L1, BAE & Ai-Am
C43eE, AL, IAI<] (1=2,--m) - Fd0E

"P-V madrix "X L‘U‘,r auTomorphism L Fm—=Fm oLt
: — 12—
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abelft Rxs I"—=Z" v P-V malrix €33 A& “P-V aito-
morpk‘\sm” v Siawmgs [5]113 " rank 3¢ 314 E 0

RV aufomorphism o Fixed poinl 13 1 211 T 52 L) TR
EL. BhED 252 5NT: axil”omorphism l:vf‘\TLZ -F;’xe,d point &
Kh3AAR foonTud [al br, —Mrd o R ARR T
H3., LL 2HAFBNEUTNE PV malrix o charaderfstic
polynomiol CA3 L7 polynomiol 1233 LT A, X1z AT oL 57
BRAQARZEOZ LI NAS. 4 (R EBEL, 25 G D
27T polynomial & characteristic Pol)(nom}al YLTHOJ ’57:4" |
- free group 2 aufomorphism [I3ZRoH>C VL), LEDST I
AT oL 0 Tibered 2-knol g1 T 330 dVERBA T H 3,
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