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Knot Floer complex CFK*(K)

fEOH K C S — knot Floer complex CFK*(K) [Ozsvath-Sz4bo.
o CFK™®(K) 1% Fs[U, U\ -hEt o % 0.
o SHHEK Y LT, CFK™(K) I& Maslov grading &I 2
homological grading & % 0 ZHiD.
o CFK™(K) \& Z & Zfiltered SHER DG 2 FiD.
Kz, —D2H® filtration level % Alexander grading & FE.

o U ® CFK™(K) ~DOfEfIX 0 L A[#aTH D,
Maslov grading % 2, O filtration levels % 1 3O FIJ 3.
o CFK™(K) O filtered chain homotopy equivalence class (&
O HDAERITLS.
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CFK>(K) D FHNDHHE

Fo—7 FVZER 2 UL TOAERMTT Ul & FERE (—i, Alex(U'z)) \CELE,
WMEREITET.

Alex

alg

Figure: CFK™(T'(3,4)) O\ DHHE,.
HWIERUE Maslov grading 25 0 TH D, Z424 Ho(CFK™(T(3,4))) 2 Fy @
ARRITICI S
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Stably equivalence

Definition
ZD®D knot Floer complex Cy, Cy 23 stably equivalent T %
def acyclic 723H#EIK A, Ay DMFFEL T, C1 @ A1 =20y @ As.

XD % L7 #HEIRIE acyclic,
DEDRERY =PI TWV3.

Figure: box BISHIE (K
Theorem (Hom)

K, & Ky » concordant TH B LT 5.
D&, CFK®(K;) & CFK™(K3) I stably equivalent T®» 5.
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n>0, ¢>4%3 EEWICEREY, 01,00 13RIV A FED
BRI § 5. UTORO k5 el K89 248 3.

n

LL (0109)3F 1 (010)38+2

Figure: ¢ =3k+1 (k> 1) D&, Figure: ¢ =3k +2 (k> 1) DHA.
nFEFRO nBAI7VY A2 e —n BEFROn HIZLY AR M2
x7. e

o o
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Theorem

EOH K3 (n>1) @WATF &7
° CFKOO(KS)"I)) l& CFK*(T'(3,q)) & stably equivalent T®» 5.
o MHIHFIUHTH 5.
o (L-space knot T% Floer thin knot T 7&\)).

Theorem

g ZEELEAECHOR (K9 % o lEHWIZ concordant TR
i OV H & R E 2 L.
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T A%

Ozsvath—Stipsicz—Szdbo (2017)

FOH KL, Ti(t):[0,2] > R DERTE 3.
e DD X IR E

ava—R Y ANER
AR, DFD Trt)=Tkr(2-1)

K*% K OB 352, Ti(t) = —Tk(t)
T (1) = Tiey (8) + Ty (F)

Y(t) 1& CFK™ 22 65IRTZ % [Livingston].

Fact
CFK™(K;) ¥ CFK*™(K3) #' stably equivalent 7% 513,
Tk, (1) = Tk, (D).
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0.5 1.0 1.5 .0

Figure: =2 ZEUH T(3,4) ® T FER.
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EEr FEHOR

Borodzik—Hedden (2018)
T AZEEP N RS IHBED L 572 DA ?

@ L-space knot [Borodzik—Hedden].
B2, k=2 XFECH.
o Floer thin knot (EY)2Hifg %z % 2 %) [Alfieri].
EEHEDOR

K3 o T REBIITICMTH D,
Florbs iz g i,
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© Crr= (k> ot
© Alexander ZIHI ¥ XU 14

© Concordant
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@ Ccrk>(kY) ot
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Doubly pointed Heegaard diagram

K393 (1,1)-knot TH Y, 1 @ doubly pointed Heegaard diagram
’C*i%%% [Goda—Matsuda—Morifuji].

D, CFK®(KS) 3lad bR ETE 3.

Definition (doubly pointed Heegaard diagram)

(S, B;z,w) BFEORHE K O % 1 @ doubly pointed Heegaard diagram
ThHb i,
o (Z;a,pB) 1% 83 OFEEL 1 D Heegaard diagram,

o z,w €Y BENY FIUKANT, « (resp. B) &ik% meridian disk IZ

RH B trivial arc t (resp. ') THWEL X2 K=tUt 7o T
W3,

v
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]&’7,(13‘4) @ doubly pointed Heegaard diagram

Figure: K(()?’A) @ doubly pointed diagram.
R CTHENTHD ZHFRIC n @70V 4 2 b = diagram L TZH%
BEEHEI D 1C n [EET 2 &, K5 @ doubly pointed diagram %13 3.
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]&’7,(13‘4) @ doubly pointed Heegaard diagram

Figure: doubly pointed diagram 2» 545 NH 21870 L /=K.
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CFK™ D& HE

CFK®™® @ Fo[U, U -IBEE LTD ERIC --- o & B DREM.
53 -+ Whitney disk ¢: D> - ¥ & X 3.

Figure: x 225 y D Whitney disk.

n:(¢) == ¢ & 2 ORBUIAZEL. (nw(p) HIFIER. )

or = Z ZU”W(¢)y,

yeanp ¢

72720, ¢ & x5 y D “EHIR" Whitney disk.
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Maslov grading & Alexander grading

Maslov grading M: aN B — Z - - - the homological grading.
Alexander grading A: aN B — ZIZUATOZ2o0MWHEN» 5
—RBITEX 5.

@ ¢:x B y AND FHYJR" Whitney disk,

A(z) — A(y) = nz(¢) — nw(9).

o ML
#{z | A(x) =i} = #{z | A(z) = =i}, “ieZ
1P 4 (Keisuke Himeno) stably equivalent 72 AUHH#E TN H
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Universal cover

STEREHEICT 5720, ¥ D universal cover & 2 5.

o/ o/ o/
\/ A al al
o/ o/ o/
o
o a\ Al Al
[\ o/ o/ o/
Figure: K(()3’4) @ doubly a [ [

pointed diagram D ERHX].

Figure: Universal cover N1 7 T,
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n=1D®BE . universal cover

- N

I

Figure: &, 3 Zh 2N o, DV 7 b DS B, —ODEREKS.
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n =1 O%E . Whitney disk Dl

ZL—0D disk ¢ 1X ¢c1 225 eg ND
Whitney disk T n,(¢) = 2.
L7z23-C,

A(Cl) - A(el) = —2,

dey =Uey + -+ - .
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n=1DEGE Mt Alexander filtration levels

W Alexander

Oday =Uas +Uby + f1 + €1 4:A(b2)

Oas = a3z + Uby 3= A(ag) = A(bl) = A(bg)
Daz — Ub 2 — Aay) = A(az)

0by = Uby + a3 1= A(eg)

8()2 = bg = A(g) == A(fl) = A(el)
dbs =0 —1=A(f2)

dey = co+dy +Uf1 + U | —2= A(cr) = Ales)

Oco = Ucg + dy —3 = A(CQ) = A(dl) = A(d3)
Odcg = d3 —4 = A(dy)

8d1 = d2 + UCg

ddy = Uds BEJRZE A

dds =0 by — by +as =: By

0ft = fo+Ues di—>di+ca=:D

Ofa =Ug e1 = fitel = E

861 = U€2 + f2

des =g

1P 4 (Keisuke Himeno)

stably equivalent 72 AHH#E T H
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0 1 2 3T\D1 4

Figure: CFK™(K®Y) o (U 38 LTH 2). CFK™(T(3,4)) &
stably equivalent.
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CFK>(KYY)

n box|complexes

n box|complexes

n box |complexes

Figure: CFK™(K{*") o[,
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e
3k — 2|
) each of n box complexes
k+2 B
r
k=1
: il
1
0 1 2 k=1 k k+2 3k—4 3k-2 3k 3k+1 0 1 2 k=1kk+1 k+3 3k-3 3k—1 3k+1

Figure: CFK® (K>3 +1).
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@ Alexander ZIE & A
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Alexander ZTET

Theorem (Ozsvath—-Szabo (2004))

Ag(t)= Y (~1)Mt" rank AFK (K, A),
M,A€Z

ZDEMHDS

k
A sann (t) = > { — (T 73 L 2 4 1) (3 + 73
=1

—(n+ 1) + t’3i+1)} —nt+(2n+1) —nt !,

M?r

A aanen ( { n+ 1) 41737 — (2n 4+ 1) (8 + 173

=1
(1 4 t—3i+1)} F(n+Dt—2n+1)+ (n+ )t
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X i

o Alexander ZIHFX X D K7(13,q)

=2 ARCTH TR0,

@ (1,1)-knot = tunnel number = 1 = LU H.

o K39 0 bridge number < 3.

[P

bridge surface

/oo X

tme ]

(0102)1

e RV T 74 MEUH D bridge number > 4 [Schubert].
LidioT, KW9 i3 4774 MECHTRL.
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© Concordant

1P 4 (Keisuke Himeno) stably equivalent 7 AUHHAE TN December 25, 2023



Theorem
q REELECHORE (K& % o {FHWNZ concordant TRW
it N H 72 SRR AE 25 L.

con.

K~ L = K# — L X slice knot
= Ay r(t) =" f(t)f(t!) (Fox-Milnor condition).

K12, K ¥ L @ determinant DFEIXFETEL.

1P 4 (Keisuke Himeno) stably equivalent 72 AHH#E TN H December 25, 2023



Determinant D&

Proposition

MTFowshhzlE-3 L,
K39 v kB9 13 H 2 concordant T,

0 q=3k+15Dk HBEHBDLZ, (4n+3)(4dm +3) HFHE TR,
0 q=3k+122kDPHBDOLE, (4n+1)4dm+1) BFEHFETRL.
0 ¢=3k+2DkHBAMDL X, (d4n+1)(4dm+ 1) DFEHETR.
0 q=3k+200 k BPEHDL X, (4n+3)(4m + 3) DFEHE TR,
SIERA
T TITKR DTz Alexander ZIHR ) & determinant Z5tHE T 5 &,
4 1 :
0 q=3k+1 DL, det(KI V)= ntl k:odd,
dn+3 k:even.
4 k : odd
o g=3kt2 DY E, det(K3V) = T3 keodd, 0
dn+1 k:even.
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4 o/

LL (o109)3k+1 \J (0100342

Theorem
° CFKOO(K,(L?”q)) X CFK™(T'(3,q)) & stably equivalent TH 5.
o WHIHFUHTH 5.
o (L-space knot T® Floer thin knot T®72\Y).

o ¢ REE LM HDE (K 00 o IFHWIZ concordant T7RW
it N H 72 SRR AE 2 Lo
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