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A (divide)

4 m

(L]0.)u (| |S") 2B TFoffziizT &5 Bgp KRDRAR
LD % divide &\ 5.

() BIFEH CERS ZHADB R0,

(i) & [0,1] I2D2WTC, {{0,1} D&} C 0%,, D
{Int([0,1]) D& } N 954, = 0.

(i) & St /I 0%, ERD SRR,

@
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devide P »® admissible TH % & 3 F 2T L2 &2\,

(i) P 1% connected.

(i) P @ interior region |39 T HHHKE.

(ii) P D% exterior region (LA A* annulus.
(iv) P 1% checkerboard coloring T& 5.
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yack:
devide P »% admissible TH 2 L ZLA R 273 & &2 W05,

(i) P X connected.

(i) P @ interior region |39 T HjHiE.
(

(

iii) P D% exterior region |&HEKEA annulus.
iv) P (& checkerboard coloring T& 5.
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7E £
devide P 7* admissible TH % L IZPA F 2723 & %2\ 5.
(i) P X connected.

P @ interior region %9 X T BLE A,

(ii
(ili) P D% exterior region (L H#AE A annulus.
(iv) P & checkerboard coloring T& %.

@)
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7E £
devide P 7' admissible TH 5 L IZLAF 279 & %20 5.
(i) P X connected.

P @ interior region %9 X T BLE A,

(ii
(ili) P D% exterior region (L H#AE A annulus.
(iv) P & checkerboard coloring T& %.
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7E £
devide P 7* admissible TH % L IZPA F 2723 & %2\ 5.
(i) P X connected.

P @ interior region %9 X T BLE A,

(ii
(ili) P D% exterior region (L H#AE A annulus.
(iv) P & checkerboard coloring T& %.
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A (Eulerian coorientation)

divide %277 7 2 A7 L, % edge (T coorientation (5 /i[A) ZED .
ZDLE BRFDEADVTUTDELSMNIRDEIITEDT

coorientation % Eulerian coorientation &\ 5. PAF, divide P _E®D
Eulerian coorientation D&% Eul(P) £ &XT.

alternating transparent
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A (Eulerian coorientation)

divide %277 7 2 A7 L, % edge (T coorientation (5 /[A) ZED .

ZDEE, BREDODEADTUTDEL SN B I DIZEDT-
coorientation % Eulerian coorientation &\ 5. AT, divide P _E®D
Eulerian coorientation D&% Eul(P) £ &K7.

A A
vV
o I
v v
T2
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A (Eulerian coorientation)

divide 27277 7 & A7 L, %% edge IZ coorientation (£ A) ZEDH 5.

ZDEE BREDEDTUATDOELLNIRBEEIIZEDT
coorientation % Eulerian coorientation &\ 5. AT, divide P _E®D
Eulerian coorientation D&% Eul(P) £ &KT.

admissible &\ S & & D
checkerboard coloring T& 5.

T2
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A (Eulerian coorientation)

divide %77 7 2 A7 L, & edge (T coorientation (5 /i[A) ZED .

ZDEE, BREDODEADTUTRDEL SN B I DITEDT-
coorientation % Eulerian coorientation &\ 5. PAF, divide P _E®D
Eulerian coorientation D&% Eul(P) £ &XT.

% VN
| LY . Z @ Eulerian coorientation %

checkerboard coloring * 5185115
! % ! % ' | Eulerian coorientation ¥\ .
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EHA (divide link)

Sym 20— VEHRE AND.

P: Yy, LD divide &9 5%.

L(P) = {(z,u) € UT(S4) | # € P,u € T,P} : divide link.
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3m/4

/4

—m/4

R 3 (Hiroshima Univ.)

Eulerian coorientations and Seifert surface

37T/4
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EH A (BB-surface)

Sgn V= VEHREANS. () BHE LD~ VEHEE T 5.

P:%,, E® divide, v € Eul(P) &9 5.

Sy(P) :={(z,u) e UT(Ey,) |z € P, (v,u) >0} ZRBELoIE
smoothing U7z % @ : BB-surface.
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Sy (P) :={(z,u) e UT(Zy,) |z € P, (v,u) >0} ZRBELoIE
smoothing L7z% D.
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L(P) 1& UT(X,,,) WD oriented link T®H Y, S, (P) & L(P) D Seifert
surface TH 5.

EH (A'Campo 1998, Hirasawa 2002)

P C X1 = D?: divide,
v € Bul(P) : £X /D £ Y T transparent

= S,(P) C UT(D?) (= S3) & L(P) ® fiber surface.

EH (A’Campo 1998, Ishikawa 2004)

P CX,, : diide,
v € Eul(P) : checkerboard coloring 7 515541 % Eulerian coorientation

= S,(P) C UT(X4n) & L(P) @ fiber surface.

.
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VP c D? : divide, v € Eul(P), S,(P) : L(P) ® fiber surface.

T : s
37T/4 . 37'(/4_:; :
/4 :

—m/4p

—37/4
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P C X0 : divide 2 —D[ET 5.

7EF% (Cossarini-Dehornoy 2016)
Q@ UTFTEES | |p: Hi(Z40;R) = R % intersection norm &\ 5.
|lz||p := [rr]lln lanP| (772U, a & P l3—DAE).

F72, LFDESL% norm ball 2\ 5.,
Byp = {z € Hi(Zg0;R) | [lz]lp < 1}

Q@ UFRTEES ||| : H(Z50;R) = R % dual norm &\ 5.
lellp = max o(z) (72U @ € H (S4,0;R)).

[I-lp

72, M TFO%EA% dual ball 215,
Bj,, ={p € H'(Zg0:R) | llllp < 1}.
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=~ Mo v e Bul(T?) »5E6h05
o T [v] € HY(T%R) i

e e | () Ja) = 4,
UL ] e =2
7z,

]

F£ED v € Eul(P) /LT, [v] X B

I-lp

LORTH 5.
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BH'HP S Hl(TZ; R)

1/

T2

*
B

1/4507

R 3 (Hiroshima Univ.)

-1/2

€ HY(T%R)

A

Eulerian coorientations and Seifert surface
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ZZETOFED

P C X, : divide

PONN
o L(P) C UT(X4y) : oriented link.
o ||l-llp: Hi(Zg0R) LD/ VA,
o |-lI5: HY(Zy0;R) ED /LA,

v € Eul(P)

e S,(P): L(P) @ Seifert surface.
° [v] € H'(Z40:R), FIZ [v] € B} .
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FEFL (Cossrarini-Dehornoy 2016)
P C X, : divide, v € Eul(P) £ ¢ 5.

o Bi, WOLEEOMEUL ¢ IZH LT v € Eul(P) s.t. [v] = o.
WIZ v € Bul(P) ICHUT [v] & B, WOBBEISHIES 5.

P C X, : geodesic divide, v € Eul(P) & ¥ 5.

e S,(P): geodesic flow (¢¢)ier @ Birkhoff cross section
& Pl & milE) )

o vy, vy € Eul(P), [11], [v2] € Int(B;} e ) &9 5.
ZneE S, (P)=S,(P)& [ = [r].

PcC Egg 7Y geodesic THRWIGE T FABDOHEIIHLT 5 DA?
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SNz L2 &

P C X, : divide, 11, 12 € Eul(P) TH5 L7 5.

yichiiil

(1] = [ve] &[S0, (P)] = [S,(P)] € Ha(UT (E4,0), L(P); R).

2
S, (P) 3 L(P) @ fiber surface Thd LT 5.
(1] = [v2] =

(i) S,,(P) & L(P) @ fiber surface TH 5.
(i) S, (P) = S, (P).

K2 [v] = 0 = S,(P) : fiber surface TH 5.

\
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> /P -
/<+ ¢> XD P X geodesic divide TIlX7R\.
VIVAT T T ) ¥ 7~ Eulerian coorientation v 1%

checkerboard coloring %2 5 1343 5 172\,

P y | ER =0 THB0T,
Sy (P) & fiber surface TH 5.
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fiber M % 28 Z 70\ \EAE

RO &S LEEEZERS.
SN

W L

v

OHE
GO

(2)(<]

3| [~ i -
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fiber M % 28 Z 70\ \EAE
IRD LS EEEZ 5.

geodesic
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P % geodesic divide, v € Eul(P) % [v] € Int(B], ) TH2LD LT 5.
Z DENEENEL 722D divide % P’, Eulerian coorientation % v/ &3 %
ZDEE P)er : UT(Zg0) ED flow s.t. S, (P')

E (¢))ter D
Birkhoff cross section T®H 5. RFZ S,(

P’) & fiber surface TH 5.

*
By,

-l e

R 3 (Hiroshima Univ.)

Eulerian coorientations and Seifert surface 2017 4 12 H 26 H



P : geodesic & 1FPR 5 72\ divide 126 LT
@ dual ball DD I R T DMHEE L fiber surface IZXfIHT 5 DH
@ Reidemeister move D EH & TOIRDFENILE D> TWB DM,

Q HEHDHHMMICITDAATZLGE.

Q EfilE & DRBIFR.
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HONESTIWVWE L.
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