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. Wropping up RFK

Previously, we defired

. %(/F\:/ K) gﬁ) %(;FK_

- A Bltrotion on e dhain complex

We now define news Choin Compiexes =1 CI—IC
ord CFIK™ without 2 —basept nformotion
Cand thus w/o Knet information) ond Hhen

recover their % Counterparts Viae &
Filtrotion.
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To recover gCFK  from CFK, we'll need
Some more Hibration infrastructure first:

Defn: Let 3FaAE be o Filtration of o module
A. TEs n* associoted araded module GnA s

GnA = FaA /Fal A

Consider the filtered chain cx (FaCx D)
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© induces the boundaf%emap 0 GrCi—= GrCiq,
%{;@hc ields the. associafed graded Chain Complexes
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Defn: For Kes 3% the knot filbration
IFUN)S on CFK® is defined oy

FC, i) =3veTaOTe | A0 £73
Ls That =y
e - e FK, i) e FOK, i+1) =0t

The ossociaoted %raded modules are,
FOGLD /P, i-D23 xeTa O el AO=15,

which precisely recover e Alexander
aroding ! Theretore, the osseciated graded

Cx o= CFK equipped w)/ the Knob Filtration
S 190. to gCFK.

Rml: Since the CFK do not erncode the
Knot, theuw, are ac,‘cucxug clhain cX’s

Lfor HF(ZT:
—~ Hx
CFK(R) A~ He (T

CRe(RD=CF(S® o  AF(S®
CFE- (¥ =CF(S82) v HE (S




Ta—tr:g Follows that Since. HA[-‘—/K(}mg_, B GTED
HnCTF '> = n=Fk-
Z‘ D pep|

we can gjve HFK (D an arsclute Moslov
groding By «Cixing a. gererator

L E H\L—l CT'“') = %
Eo hove. Moslov gmdmg O in HA\;ILG‘D)

l—nalhﬂ to Finisnh out HFEK defns, we Oug\/ﬂ:
to atf least ac\cnowledge Hhot HEL exists ®

BmkK ( Manolescu) * For a link L= <2 woith £
Components, HFK  aeneralizes to HFL Wwikth

© 2 L8 basepts
- 4 Alexander grodings
FFL(LD s C£+l>—groded over 2
- HFEL(L) is  multi- —graded over VARR u,,...,um],

See below For o surmmaru of HFEK. Not
Oictured is KD, which is CEUEGHD
L3tn the Ynot Biatbon. TTE is an invanant
up to fltered choin \ﬂtp}j.
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Ring Basepts
%C/!:—/K () 7. W, Z
| Specializes o NO cr‘oss'\ngs
qCFK (¥ 7 W, 2
up ko chain htpy NO cr*oesings
aq CFK=(3) ZIU, ... U] w.Z2 .
\Ig)> £o chain htpy crosses W
CFK(%) 7 W
| specializes to NO CrossSinas
Cre(Y) 7 W
NO Cr“ossmgs
CRK W LLU,..., Uy ] W
Cros==s N
FreCK) Z[u. oo, U, W
up to Filtered U eee, LU Crosses W
Chain htpy

knot invariant

Homol ooy
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Ak (KD
up to i80.
HFK (1)

up to iso.
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L obviously, not
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;Z»:Ja Qs Spin. Structures

Defn [Tursev]: Tre et of <pin” structures gpinCY)
of a Z-mfd VY is

Sp'mCCV) =3 ve XY\ vii= @ /"*J

wheye.
~\/ & A%
Vi V. M l\/\e V2 )\/\B i
For some collection B
oF open 2-balls
L

The real defn is in temms of lifts of
the frome pbundle of Y. Thi] is just one
OF many equivalent defns  Lohen restricted
to 2-mfds. Twev instead calls these
“Euler stouctues’.

A\ Yiag
. heay
Given a basept W and a generator x

N Tu NTe, we assocdate o Spin © Structure
Swlxd € SPINCYD as Follows:

£

© | 5
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function €:Y— IR hovingy ¢, T e
e Ok P (D) |
- idx—1 crit. ots A PO i

- Q-2 cnt. pts B o('s Floww den

- one |dx_5 cr-‘t Pt Q toidx-l via V¥
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P



QL@t %=§Xn,---,')¢g%€rﬂ_\u O‘IEB . +3
Eoch xi Flows down to Ai
ond up to Bi.

{ Eubulor nbihd P ~ by TZ

2.Cut out o around AN AIdEE
Che. {Z(UJQC{?OPB of each . @é&!ﬁ%x) (’%@) +3/2
AL

4. Cuk ouk o around y I\
the trojectory from Q

to P go\ng thmugh W

5. idx(Y£) on 8 IS O
Since. each worm hos crit. pts ot

OSite porities.
PPPOSTE port INEAEX
exc. |3
G. Extend VE Prorr(\: VAN o to a
NON — VO 1SN V... ON Y.
B - GRP 3.6
Extension Thm

7 Swlw) = [.“\C_Jd

Summory, : Cuk ot Hhe bits whee VE
vonishes™ (Ere crit. pts) | then extend
to G non f\/amgh\ng V.E.




L HFOY)
let Y be a 2-mfd with b)) =k B(:7) =0

L D.(YD> 0O requires an extro adm\&sab»l\tb
condition on % Eo ensure thak M(WQ)
s Finite. The condition is different for

each flavor

Our input daoto. is

o} posn{:ed hee éaard diagram U= (g, &0, @, W)

© A SpIn© -Struc
" lauxiliary datp |« 1E's o lot to soy, and Oux”
] Nvorionts will Elirn owt o

be. independent of sSudh choices

From this data, we build 4 chain CX's «
whose homologies axe invariants of (Y,8): \

R m _ Phoe
() CF(H,8) > HF(Y,s)

@) CF(¥,s) ~~—=  HF*(Y,s)
(2) CF (. s) v~ HF(V,s)
(4) CF*(¥® . s) v~ HE+(Y,8).

By summing over all 2PN Sbructures, we
cbBain invarionts of just Y:

HES(Y) = D HET(Y,).

s espin®(Y)
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n 0= 2, w;%gywwg o(MeiD =2, %ﬁgﬁ‘«(@tg,t- ()]

ar | grx-griyd = ule) -anwig)

gr([x,ﬂ) —gr‘C[tj gD = ar0O-grly
rRi —R;

® CF (¥.,s) < CF*(¥H,s) 3en‘cl by Pairs (x,i), 1<O
@ CF~(¥3) =CF®(¥.,s) /CF(¥#.,2)



