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Seifert surface wc#-w# knot #izzEio foliation &
Heegaard splitting
YN &M ¥ (Hiroshi Goda)

1 Introduction

K % S Hoknot £33, R% OR=K & %% compact orientable surface
-C closed component ¥ b cm\ndb D L35 L&, Rk K O Seifert surface TH
3209, K 7 fibered knot TH 3 & (k. %D exterior E(K)(= S*—intN(K))
2% 3 Seifert surface % fiber &3 2% S Lo fiber bundle KA 3 L &5, %
7o« %D Seifert surface % fiber surface &FEL, ARiTld. knot £iZE2[E] D folia-
tion JUf Heegaard splitting 2» 518 b 2 & T, fiber surface ICxf3 5 fHAFLIC

0:%42b0% HET DL L%2EX Do
2 Preliminary

3-manifold theory, foliation 2 U¥ sutured manifold theory icBE3 % FEE%KC
2wt [1], [3], [10], [11], [14] 2B LTTF & v, BT,
M: a compact orientable 3-manifold.
F: a foliation on M such that
(1) codimension 1,
(2) transversely oriented,
(3) OM & F o leaf ¥ 7i& F IC transverse.

&3 5o

EF#21. L FDleaf +5%, L R F @ depth % IROFRICTED B,

oL %3 depth 0 TH 3 N compact

o depth j(< k) leaf BXEE o7& T35, TD& X,
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L #depthk+1TH2 <L T — L 5 a union of depth J(L k) leaves,

L — L (& depth k leaf % &1r

oF #tdepthk ¢H2 &L k= max{ depth (L) |L: a leaf of F}
137 leal UK foliation @ depth (X —RICEFRETE S L IXR L AW,

%l 2.2. M =(once punctured torus 7°) x I, v = 9T° x I & % % sutured manifold

(M,~y) &% %,
Ri(¢)

Y R-(¥)

Fo % (M,~) % T° x {*} T foliate Lcd D &F 3%,

Cor %, depth(Fo) = 0o
Ric Fiy & Ry(v),R_(v) % leaf 2 L, %Y OFiZIROKRIC foliate Licd D
b Y



de F‘Hx 0

o{eF‘H’\ l

2o leafid “‘

cD L%, depth(Fy) =1,
Fo%e LD F, ®copy # vy CHEVEDELD D ET S,

| h
o\e]?T\f\ | dep‘ 0

o\eﬁ% 2

D E %, depth(F,) =2
Xy —cix [12) %2H,

3% 2.3. ¥ % M ® submanifold ¢33, ¢ & %X,
Y #5 F IC transverse <% ¥ bbb FoLThleaf & X X transverse

KRZbD
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3% 2.4. F 73 taut Gy T o & leaf KT LT transverse circle » L & &

properly embedded transverse arc Z3fF4E$ %
Pl ko notation @b & RO &AL T3,

EH 2.5 ([6]). K: a knot in S®, R: a minimal genus Seifert surface for K &
T5, cDt¥E. E(K) ko taut finite depth foliation F T R & F o leaf, F
|ON(K) ¥ circle T foliate 2 b DRFIET %,

EF 2.6. (M,v) % S® AD sutured manifold &§ %, IROLH:% 17T sutured
manifold decomposition DFl (M,~) Dy, L Dny (Mo, v,) BFFET DL E TO
(M, ~) X completely disk decomposable TH 2% &5,

(1) % D; 1% disk,

(2) M, i connected,

(3) OM,, i a union of spheres Si,...,S;,

(4) SiNs(v,) & a simple closed curve for 1 <7 < j.

EH 2.7 ([4]). (M,~) % » 3 Seifert surface R @ complementary sutured mani-
fold £ 43, ¥ (M,~) 25 completely disk decomposable & X, M _EIC taut
foliation F ©£< & % depth 1, F thy, R(y) X F @ compact leaf & % 2 3 DS
FAET B0 FFiIC, OR A3 knot A biX. F |y & circle T foliate X 5%,

3 Depth and handle number of Seifert surfaces in S?

EF 3.1. S® WD knot K @ minimal genus Seifert surface R iCxf LT depth
LE ROBRICERINDDDTH D,
d(R) = min{depth(F) | F (& E(K) Lo taut foliation T R (& F ® leaf,
F |ON(K) % circle T foliate h b, }
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X7 Seifert surface IC minimal genus & WS IREDS DL DIE IRD T LT X

%o

EH 3.2 ([15]). K % S®> N knot & L F % $ 3% Seifert surface R % leaf
D E(K) ko foliation & 33, cDt &, F #Htaut Aol RIZ K ©

minimal genus Seifert surface IC% %,

EF 3.3. (W,W’) 23 complementary sutured manifold (M,~) ® Heegaard split-

tlng Tb 50

LN (1) W, W’ & compression body,
) WuUw' =M,
BYWnW =9, W =9, W',
(0) O_W = Ry (x),0_W" = R_(x).

compression body IC2WTlZ [9] % &,

E3% 3.4. S° ND Seifert surface R 1€x} L T handle number & X IROEEICESE

INBHIDODTH 5,
h(R) = min{W @ attaching 1-handle O |(W,W’) i& R ® complementary

sutured manifold @ Heegaard splitting }
CDLE RDT EHDbMD,

il 3.5. RD 3D IXEETD %o
(1) R 1% fiber surface.
(2) d(R) = 0.
(3) A(R) = 0.

EH 3.6. RO IEBE kL cxt LT d(Re) =1, h(Ry) = k & & 3 Seifert surface
Ry 25 F7EET %o
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4 Proof

EHE 3.6 DFFADKIC W ODERE T Do
R % Seifert surfaces Ry, R; % plumbing LTiH b 3 Seifert surface & L+

D=RiNR; £ B,

3% 4.1. Ry ® marked sutured manifold & IZIRDEEIC L CTHER I N D dOTH
%, ¥%. R; ® complementary sutured manifold % (My,7), I % embedding
DCR ctfd3 D dDcore 5%, bbb, 1) i Ry AD properly embed-
ded arc T D & R; NWT I; @ regular neighborhood KA o TWnW3 ¢33, I, %
Ry, 720 R, 2% attach LTWBHMICHFFLHTC & T R(m) N properly em-
bedded arc A; 23 b %, T D sutured manifold & properly embedded arc @

# (My,v1, A1) % marked sutured manifold & \» 5,

Al

Y

EFE 4.2. F % marked sutured manifold (M, v, A1) @ product disk with A; as
an edge &\ E 25 M; N® properly embedded disk CIFE & s(y1) ¢ H x5

F2HTRDbY, AICOE th->TwndEENS,



8 U B S s e, e .2 s s o A r
4
s

P E®D notation D &, RO T EHFbIL TS,

% 43 ([9)). R % Seifert surfaces Ry, R, % plumbing L-Cf8bh 3 Seifert
surface & L. R, ® maked sutured manifold % (My, 11, A1) &3 %o . M
A product disk with A; as an edge ZFET 22 b X\ h(R) = h(R;) + h(R2)
2 BALT %o

< %ﬂ 3.6 ® %-EBHO

R ? unknotted annulus with 1 or 2 full twists By, B1 % Z2x %,

Bo

I 4.4 (cf. [7)). h(Bo) = 0.
W 4.5 (cf. [7]). h(By) = L.

By & By, % R DEEK plumbing L7cd D% R, &35,
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R

B 4.6. h(Ry) = 1.
QD Boix:2BTde

o Thm 43 %) AR)= 1
R: % FEIOEIC &k 8 plumbing Led D% R & T3,

Frodud Aisk
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FhEE 4.7. h(Ry) = k.
@ R0 marked sutured w\ahifolo(

t 44,

product disk

S Thm 3 3
ALY o1b,

#i8 4.8. Ry @ complementary sutured manifold {Z completely disk decompos-

able. () 45 R, o comflememfavy Sutured mahi-folﬂ(

Q@e

227 decovvs}vosi ion

PlE. #5847 RV #iEH 4.8, FEE 2.7 X W EH 3.6 ¥ X %,
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