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II MW,S ap)%xM§B, o)
%3DDDD ooo B’EQ:"”(Y’,K’)

U H M(c, B)o x M(W, S, B,a')o
pecir(Y,K)

(W,S) = (Wao Wi, S5 05)

AWe.5) @ Awa.s) —Aw.s) =dod—dod
(due to Donaldson D O 0 O)
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I(Y,K)DOOOOODOOOoOoOO
negative definite pair

(W,S): (Y,K) = (Y, K
§300000

o A=Aw.s): C(Y,K) = C(Y', K
Herald DD DO0DOODODOOO0DOOOOOOOOOODOO

X(L(Y, K)) = 4X(Y) + 30(K)
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C=C(y,K)DsOooooo

\ 51 : Cl — 70
%3DDDDDDD 51(@) = #M(Ot,@)o

(52:Z—> C_2

52(]-) = Z #/\;’(9,0&)0

a€el,gr(a)=2
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510d:d052:0

A = A17(W75) : C(Y, K) — 7

A1(a) = #£M(W, S, 0,6
AZ,(W,S) 7 — C(Y, K)

Ag(l) = Z #M(W,S,H, 0/)0

a'eq;', .er(W,S,0,a")=0
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papers

(W,S): (Y,K) — (Y, K")O negative definite pair
Ajod+d1—060oA=0
leA2—5£+)\O52=O

§300000
0oo

Proof.
(1)) M(W,S,0,0') 10 end0 00000000

M(avﬁ)o X M(W757679/)0a M(W,S,O[,ﬁ/)o X M(5/7a1)0

M(a, )00 (W, S) O negative definite pair 0 0 O O reducible
connection0 0 OO OO0
(2) 00 O

o’
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§300000
0oo

Figure 1: The relations (i) (left) and (ii) (right) of Proposition 3.10 .



OO00o00o00od v-map
y0D0O00000
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(W,S): (Y,K) = (Y',K') O negative definite pair
a,d/ 00000000000
yCSOOOOOOO

0000 holonomyOOOOOOOOOO
ARl .0 SOO0O0o0oo0 st-O

a0 yOO S'000D0000OO

[Ale B(W,S,a,d)

A290 adjoint connection

A¥0000000 vsODOO

™A 0ys 00 S-000

A - AM0e— 0000

A¥0vs00 S'00040~70wsO0 alift000
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§300000
0oo

0000 A340 holonomy 00O

hl . BW,S,a,d') = St

O00000OO(gaugeO0OODOOOONO)

base point, orientation of ~, lift 4, vs O fiber O orientation, O
oonooooo

~ 0O IiftDDDDDhla,D +1000000..
ooo0ooooooo

p: C(Y,K) = C(Y', K

:u(a) = Z deg(hzla/‘M(W,S,a,oc’)l)a/
a’EQZ 8r(W,S,a,0/)=1

gooooo
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h € S0 generic
(M) H AN MW,S, a,d/)1 0 MT(W,S,B1,5), 0000
support 1 00 00 0O O

deg(h) o IM(W,5,0,01),)
goooogoooooguoood

§300000
0oo

0000000

dop—pod=0
oooooo

M*(a, B)o x MH(W, S, B,a');
MW, S, a, )1 x MY (B, a/)i—1
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§300000
0oo

Figure 2: On the left is depicted relation (3.14);



obodoboddn v-map

ooboooooog v-00

Daemi-
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(W,S)=Rx (Y,K)OOO
yeKOOOO

i €CmO (Al e B(Y,K,a1,) DOOO00ORx {y} c SO
000 A“D0000000 hee([A) 000000

§300000

noo haya, + B(Y, K,al,az)—>51

ASDOOO0O0O0O0OoOoO

Hoéloé2 . M(al,az)d — 51

M+ (., B)unparametrized broken trajectory 0 0 00000
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papers , B)unparametrized broken trajectory 0 0 0 00

(H1) Hayo, = 1if dim H(ag,a0) = 0.

(H2) codimension 1 0 [ M(Ozl,,@),‘_l X M+(,8,042)d,i
000 Hya, = a1 © H,Ba2

§200000 (H3) gr(en) =100 gr(ap)=20000(00C0O0O0O
0oo)

v:C — G

v(iag) = Z deg(Ha1a2|I\7l(a1az)1)a2

€ gr(ar,an)=2
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S0
O

on the right, the relation of Proposition 3.16.
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dov—vod—000, =0 I

§300000
0oo

M = {[A] € M(ax, a2)a|Haya, ([A]) = h}
0 end O bounday 000 DO0DO0O0DO0D0DOO O




obodoboddn v-map

yOOOOOOOOOOOOO

Daemi- (W, S)O negative definite pair

Scaduto’s

FEE ~ C SO proper O interval
oy=A_p,pPl0peKCY, peK CY
gbdooodobooooouoooo

hl . BW,S,a,d') = St

§300000
0oo

gobooboooboboobooooboo

wla) = Z deg(H) / Im(w,s,0,01)) - &
o'eC.gr(W,S,a,a’)=1

dop+pod+Ayody —d—80A;1—vod+Aov=0
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===
T os ci S

Figure 3: The relation of Proposition 3.19.



Framed instanton Floer homology

ScDaatielE;'s
rves MO0 (S-00)
(C.,d)osoo ¥ (c,djopooooooo
0ooO
mv:C — C_o
%3DDDDDDD l51:C1—>Z
| 52:Z—> C,Q

E — C* D C*—l D Z(O)

_[d 0 0
d= v —d 52

00 0 O
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d2=0000000

§300000 d>=0610d=dodr=0

0oo dov—vod—006; =0
G=GCGoC10Z, C=CaoC_,0Z



ScDaatiel:?;'s
papers 00 (S-000 morphism)
X: (G, d)— (C.,d)
O morphism O 0O O OO degree zero chain mapO 00O 00O 0O
ooo

§300000
0oo

N

0
A
1

Adod—d oX=0

A10d+(51—5/10)\=0

dloAg—(Sé+/\O52=0

pod+Xov+Arod —vor+dopu—080A1=0




sco: [ 00 (S-O00OOD)
papers

G=GaC10Z

C=CoC_0%Z

soo-

(C,d)— (C.,d)0 S-000000000O0ODOO
§300000 sO00000o0oooooon

ooo

K 0 0
L —-K M
My 0 0

oooooo

200 S-O00000000000000000O0DO DO O
morphism f : €, - C',g: ¢’ > C0OOO0ODODO
foglgofO IdO S-OO00ODOOO0ODOODOO




Daemi-
Scaduto’s
papers

(Y,K)ODOOOooooc(Y,K)=(C(Y,K),d)oo oo
peKOvOOOODODOOODOO
§300000 0 O framed instanton homology O 0O 0O 0O

ooo

C(Y,K)=C(Y,K) & C1(Y,K) B Z

L(Y,K) = H(C(Y,K),d) Z/4grading
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¢4 000 b0ooooboooono

00 (S0000000)
E*g S00000000000000000000000 C.
0D0d:6—¢6_10y:6—-C6000000000
IJ2:X2:O,XOC7+C70X:O
m 3Z C G s.t. ker(x) = im(x) ® Z

Im(x)00O0Od=—-d|c, 000000000 (G, d) O
00

,d),(¢',d)0 s-000000

: €, — €' O degree zero 0 0 O
FA
X

|
o i

=d ol

P2 2 yzf\ O ﬁ
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D000D00D0O000O0O00O0O00O0OO0d (morphism O O
c=10000000)

Remark

s-oooooooo

S'0 0000000 OODOOOOO CW-00
(C,d)DOD chainOOODODOO

C'.*:C*@C*71®Z

gooooboogoo



oooood

Daemi- =~ 7
Scaduto’s (C*, d, X)

papers

OO0 (SOoOoO0oooooooooon)

C. =Zx]® G

d(x'¢) = =x'd¢ + X" - x(()
¢ = (2lx*,x)/Zix) ® C.
d(x"-¢) = x - d¢ = x"*-x(¢)

j:¢ > C_,00000000

: _ ) =x(€) k=-1
j(xke) = {0 Lo 1
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e CGOOOOdeg(x-¢)=—2j+i
0000d,d,d00000000000000O0OO

VO Z-gradedDOOOOO

e:V,— V,0000a0000¢(a)=(-1)"a000000
DD000D000000 mO a00O



Daemi-

Seadutes O 00O0O chain map triangle O exact triangle 00 00O O O
((1) O large equivariant triangle 0 0 0 O

b e el — T
C. 1,

6* = ’6*’\”7; = 37;
a 7

i,pUO gradingO O OO
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deg(x) = -2
det(y) = 00 constant term O O projection O sign map 0 0 0 O
deg(z) =10z = x

X:Co— ¢

0o0o00oooodoooooooooooooon
goboooboboooooobooooooooogo
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N B N B
) (a, Z a,-x’) = (da = Z v'0a(ai), 0>
i=0

i=0
¢ = C @ (Z[[x 1, x]/Z[x])

il -1
[ (a, Z a;xi> = (da, Z 51v_i_1(a)xi>

i=—o00 i=—00
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Z|x]-module D00 O OO

N
x - (a, Za, (va, d1(ar) + Za;xi+1)
i=0

-1 -2

x-(a, Y aix') = (va+6x(a),01(a) + Y ax'™)

i=—o00 i=—00
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¢, =7Z[x1,x], =0

Le bebe b b he b
000 chainmapd OO0 Q00O QOO
i(a,ZI{VZO a,-x") = Z,,_OO S1v (@)X —f—Z, 0 aix!
j (a,Zf_l_oo a-xi> = (,0)
p (SN i) = (Lo vida(a), Sty X))
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00 exact triangle 000000

H(E,,d) - H(E,,d)
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= (a- 1,Zax ZZ(&VJ/B, s 1)

i=—o00 i=—o0 j=0
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Y( i aix') = ( i ivjéz(a;)xi_j_l,o, i aix")
i=—00 i=—00 j=0 i=—00
Doo0Oo
PoV=idPoV=1IddoW=1Id
ooo
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MG —>C¢0DsDooooooo
ooooo

ﬁl;\:&J'oXo\Tl

ﬁ‘t;\:dv)’oj\oql

ﬁ15\:6loXoW

oooooo

H(C.,d)00Z[[x !, x0o000

D00 S-0000A:6 - ¢ 00000#m;:C.—C, 00
Doooooo

H(C.,d) = H(C,,d)001+ Y _bx 0000

b; € Z
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papers JcC Z[[X_I,X] 0
i, : H(C,,d) = Z[[x 1, x| 0O

(p: Z[[x"%, x] = H(C,,d) O kernel)
oooo

h (5) == it {Deg(Q())}

morphismO C — C’
000003 —¥00001+7 _bx 00000

i=—00

h (E) <h (E’)
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h(C)>000000

& Jae G st d(a) =0, d1(a) #0.
h(C)=k>000000

kOOOOODODOO0ODO e G OODDOODOOOOO

do=0,60v () #0, 61vi(a) =0, (i<k—2)
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h(C)=k<000O0OOOOOOkOOOOOOOOO
oo, ra_k €EZ,0€e C,O00000DODOOOOOODOO

—k
da = Z Vi52(a,'), a_k 75 0
i=0




Local equivalence

Daemi- S: Category

Scaduto’s
papers s, t0 object with preoder (reflexive & transitive)
st s<t
s~tes<t&t<s0000000 O000O0S/~00000

Local equivalence

RO O

0% ={s-00}/ ~
oooo o o
(C,d,x) ~(C,d',x)
3.6 C L C -G, (morphism)
Ooooooon

©3000000000 (00000000)
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@‘,5;72/2,\, := {Z/2N-graded S-0 0 over R}/ ~

oood

RODOO
h:03 70 (00000000000)000
ROODOOODO

im(i,) =3 C Z[[x 1, x]
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a(C) = ged{m|m := Q(x) € IO leading factor
with deg(Q(x)) = h(C)} € Zso




nested ideal sequence

Dacri: cos-00

Scaduto’s
papers

Ji(C)Z{aOE R|E|aox_i+a_1x_i_1_|_... €J}
goooooooooogno

'--CJ,'+1CJ,'CJ,'_1C--'CR

0000000000000 local equivalence class0 0 0 O

’

h(C) = max{i|J; # 0}
JhCIh1CIprC---CR
R=70O0O0O0O

JOg(O)DOODOOODOODOOODUOOODODODOO
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gooooooooobooood
m /. (Y,K) I-from
m [(Y,K) I-to
m /.(Y,K) I-bar

Z|x]-00

§500000 T.(Y,K) =2 Z[[x}, x]

exact triangle 0 0 O O
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§5 00000

HO ZHS® 0 0 O based knot O object O O O negative definite

pair 0 morphism OO0 O O00OO0O0O

Z/4
Mof’Z[_x]
I, 1. 1.0

functor

gooooon

0 Z/4-graded Z[x]-0 0 O category O O functor

L - H — Mody

I : H — Mod]3

T 7/4

Iy : H — I\/IodZ[X]

07" ={(Y, K)}/ ~
(Y,K) ~ (Y',K') & Jneg. def. pair with
(Y,K) = (Y, K), (Y. K) = (Y,K)



Daemi-

Scaduto’s 9371DDDDDDDDDDDDDDD

papers Z[x]

ROODODO i )
0O0oooo (Y,K)— (G(Y,K,R),d,x)00000000

0=z:03' »03,,00000

v

§5 00000 goooooooo hZ(YuK)DD

oooooooon
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papers ooooooooooo
Cz—>@%1

rROOO
uoooobooooooooo

§5 00000 hR:Cz—>Z

goooooo
ooo (W,S):(Y,K)— (Y',K')O neg. def pair0 0 00O
hr(Y,K) < he(Y',K') 00000




g7 00oobooooooooog

Daemi-
Scaduto’s

papers RB = Z[Uil, T:I:l]

0000000000
[B] € #(Y,K)DOOOOR-OO

A[B] — Z[Uil, T:I:l] U—CS(B) Tho/K(B)

ugobooaoo

v:[-1,1] > %A(Y,K)0 ,y 00 o 0000
AORxYOOOOOO~yODOO
t<-10000p0000t>1000 acpOOODO

g7 0000
oooooao

SRR Ay Ay, = Ay,

OfefxUAT"A 0000
U*'Ogradingd £4000000
THOgradingOD OO OO0
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papers {Monomials of A,} Y {homotopy classes of o ~» 6}

C(Y, K, A) = @peqnDa
d(a) = > A(A) - oz

i [AleM(a1,a2)0
000 A(A)=A,0y0 ADOODOOOOO A(Y,K)
ooo
negative definite pair 0 0 00 O

¢ 5 e
E7DDDDDDDDD (W, S) ; (Y, K) — (Y ) K)
0oooo 0000
Aw,s.a)(a) = > A(A)a!

o’ ecir [AleM(W,S,a,a’)o
oooooo
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papers 0000000000 00OoOooooooa

(C(Y,K,Ay),d), Ay = ARz S

uboboobogboobooboon

g =Z[TF|0O0DOo@W=100000) (C(Y,K,Az),d)
0 KMOOOOOOO S-000

§70000
oooooo gooao

ooooo

i(Y’ KaAy)ail(Y’ K7A7)77(Y7 KaAV)

0 Z-graded 0 #[x]-00000000000
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#-00 #0000000000000000
ho(Y,K) €Z

oooooon
oooooon

J(Y,K)Cc I (Y, K)C ¥

§7 0000

proooos gooboooo

ooooo



CS-filtration
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RIUF1 00000 60 I-graded S-00 (with Z x R-bigraded
as an R-module)(C,d,x) 0000
DOoo0oOoooooog

UGCij C Citaji

dCij C UkcjysCiik

xGCij € Gl

§7 0000 o
goooooo

SEGGE Z0OOO gO0O00ROONO degy 0000
1eRIUF)c CO (0,00 e ZxRODOODO
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>60000
¢ = (@71 RIUF ) @ (@1 RIUF ) @ RIUE 70

= G @ Cio1 & RIUF

S-0000 v O (ik,Jjj)-gradingD D0 O 0O O, O
(ik +1,jj)-grading0 0 OO

§70000 deg/(z skCk) = max{deg,(Ck)|sk # 0}

oooooao
ooooo

gooooo



Daemi-

Scaduto’s v OO 0O0 critical pointO00 6000
papers wdeOoOooono

X:C—>&0000 é>00 I-graded S-0 00 morphism O
RUT-0OD0DOOODOOOOS-000 morphismO

)\C,"J' C Uk§j+5Ci,,k

ooooo
KO morphism A\O N OOOO 60 S-0000000O0DOO

§7 0000

000000 OO0OODRU*]-0000O00O0OOOND AODO S-00

ooooo

oooboboooooo

KC,',J' C Ukﬁi+5Ci/+1,k




enriched S-0 [
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€0 enriched S-000000000 RUF OO /-graded S-

0000 {(C',d,x")}i=1 0000 6;; 0 morphism

¢i: ¢ énoooooooo

0 ¢ =id ¢fodgk000D06,,; 08000000000
0000 ¢0S8-00000000000000

o BVvs>00000000N>0000000i>N000

0O00O0oo 009, <6004, j>NO¢;; <6000000
SR 0DO00Vi,k,j>NOOODO 4x;<600000
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(Y, K)O based knot O 0 O O O CS-func O perturbation 0 O O
associated 1 0 0 /-graded S-000 00 00O

(Y, K,A) = {(CI(Y,K,A),d )}

Doo0oO
oooo(Ci(Y,K,A),d, x')00 perturbation 000000
000000460000

70000 &(Y,K,A) O R[UF OO enriched S-000000

oooooao

0oooo R:Z[Til][j



il - —120000 &) = ({(Ci(r), d(r), ()}, ¢(r)) O

Scaduto’s

papers enriched S-0 00000

&(1) — €(2) O enriched 000 morphismO0 00000000
0;j O I-graded S-0 O O morphism

X Ci1) - d(2)

000000000000
B M o¢k(1)O ¢f(2)oXk000D0 6,0 8-0000000

g7 0000

EEEGER 00000000 ¥0S000000000000

AYi>00000000N>000000014,j>N0O
0,; <60000000000Vik, j>NO0ODO0O
dikj<oOonoon




Doooooooogrk

(Y.K)

Sl ROO000 Z[T+

papers

I_FY,K) : GQR[Uil] — Map(Z, R>o)

oooooo

DaemiO O OO rooon
ood DRZO =R20U{OO}
€0 enriched S-complex defined

{(&,d" ¥)}

othng (/0 I-graded associated chain group 0 R[UF!]-00 0000

ooooo

d.dsd, V.dod

& . ¢ — RIUMY, & RIU* — T



Daemi- k€Z>0DDDDDD

Scaduto’s

papers [(¢)(k) = lim inf(deg;()) € Rxo
_]A)OO «
D000000000InfO ae ¢O0 (2k — 1,deg () O
bigrading 0 0 0 O
() =0,k — 1 =min{i € Zso|& (V) (a) # 0}

DOoooooooo
keZ<soDODODODODO

[(¢)(k) = max(J_Ier;O igf(deg,(a)), 0) € Rug

§7 0000
SSEEERl (000 000000a€ ¢ O00 (2k —1,deg)(a)) O
bigrading 0 0 0 0 {ap, a1, ,a_x} C RIUF]OOO00DO

—k

d(a) =Y (V) 8)(a;)

i=0



- ¢ — ¢'O enriched S-0 0 O morphism 0 0 O

Scaduto’s - -
pepers F(€)(k) > (&) (k)
0000 kezZzDOODOODODOD
"0 Oenriched S-0 0 O local equivalence 0000000000

(Y, K)O based knot K in Y
ROZ[TTOOODO (0O)

& =T (&Y, K, Bgay))

§7 0000

oooooao DDDDDD

ooooo

goooo
Q I =
FFY7K) . e%l — @CR[Uﬂ] — MapZO(Z, RZO)

O0oOoooad
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§7 0000
oooooo
ooooo

(Y, K)O based knot in' Y

3,1
B ,06;y 0000
B ,0Z~Ry00000000VieZ,0000

positive
(W,S): (Y,K) = (Y, K')negative definite cobor]

R _ & k(1) = n(W.S) i>0
Mykn() <9 2™ .
max(I'(y (1)) =n(W,5),0) i <0

000 nW,S) e RsoO m(W )\ S)O traceless SU(2) O
O (Y,K),(Y',K)OOO SU(2)0000000000
0oooooo g(W,S) >0
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oooooo
ﬂVIEZDDDDDI‘fny)(i)<oo<:)i§hR(Y,K)
EV/'EZDDDDDFFKK)(i)é{O,oo}DDDD

I'f?Y’K)(i) = CS(«) mod Z

§70000 000 due to Daemi
gooooo

ooooo



8 KMODOODOOODODOOO

Daemi-
Scaduto’s

Gl /-(Y,)0KMOOO000000
I#(Y, L), (Y, L)

admissible link (Y, L,w)
LO unoriented link in Y

w C YO arc connecting two points in L s.t.
>YcCcyyooono
oooooooooooo

> 0O LO disjoint uniond w OO OODOOOO
>0 L0O transverse D 00000 OO

§8 KM 00O . .
00000 (non-integral condition)

oo
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C¥(Y,L) = ®gce, Z - o
C(Y,K)~Ciy,K)0OODOO00000000

I5(Y,K) = I°(Y, L#H)

(D)

Figure 13: The Hopf link H with the arc w.

§8 KM 000
ooooo
oo

000/A(Y,)D0KMO Z/4-gradingD 000 O
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I#(Y, L) = I1“(Y,LUH)
v:Cl— CY,
holonomy D00 DO0OOOOOvO d000

(E(Y,1),d)

C(y,)=c’o C¥,

~ d 0
: d=
EsuKDMD DD o |: v = d:|

oo
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COYH#Y K#L) = E(Y,K)® C (Y, L)
CO (Y#Y K#L') = C(Y, K)® C (Y, L)

(Y, K) ~ I%(Y,K)

O000000000000(K)O degree0 000

§8 KM 000
ooooo
oo
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§8 KM 000
ooooo
oo

proof

CHY,K) = C¥(S3#Y, H#K)
~ C¥(S3,H)® C(Y, K)
000 C¥(S3 H) O one generator 0 0 O 0 zero differential
v-map U zero

0000 C¥(S3, H) = Z @ Z(trivial diff)

Cv(S3, H) @ C(Y, K)

OO 6(Y7 K)O OO mapO0OO0O mapping cone

C¥(S3, H)®@ E(Y,K) ~ E(Y,K)
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C(Y,K)=C(Y,K)® Ca(Y,K) D Z

x: G, K) = C(Y, K)

§8 KM 000 C#(Y, K) ~ Cone(2x)

ooooo
oo
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papers (C.,d,x)0S-00
¢, = C. X r R[x], c?:—a—i-x-x
v:Rx] -S000000S:00
Cf=5S®r G, d?(s-)=—s-d(+p(x)s- x(C)

ex) p:R[x]| > R¢:x—000000C =G,

¢:7Z[x] = Z[x]/(x*) 0 ¢(x) =2x00000

§8 KM 000
ooooo

a0 CH(Y,K) = C2(Y, K)

0000000 fo/#000000000000
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oooooooooo
5#(K)’ZFBN(K)’Z#(K)

goboobooooboooo

s*(K), 25y (K),z#(K)0DO 00000 s00 E(Y,K,Ar) O
local equivalence classO 0O 00000

gbobooboobbooboooboobooobooo

§8 KM 000
ooooo
oo
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¢(K) = ¢(S3, K)O singular CSO O 00 critical setd

Z(Y) =A{p: m(Y)—= SU(2)}/5U(2)
Z(Y)O ¢e0O0O0D0000D0
7 : % — X (involution)
P — ¥ SU(2)-0
ge adjoint bundle
7.9 — gellift of 7
§x = gx /70 SO(3)-orbifold bundle over (S3, K)
(Y)cgx)ifo00oooOoooooooo

H :€(K) = €(X)" (surjection)
gooooooon

I1: ek) = eK)/e 2 eE)
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I17'(0x) =6
00000000

YOOOOOOOOOOOOOO flatD0000000000
00 flat000000000

000000000 .O0n

az,ﬂzEQ:(Z)T
DDDDH(Q):(MZ,H(ﬁ):ﬁzDDDDDDDDDR—DD
ogooao

M(e, B) = M(car,18)
000000e,A000000000000
(M(a, B) U (M(e, B)))/e = M(as, Bs)"
,A00000000000

(/\/I(a BYUuM ( ,B))UM(LQ ,B)UM(a tB))/t = (az,ﬂz)



2-bridge knot (1 J [

vl (000000000
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papers p|:| oo
Kp,q O double cover O L(p,q) 0000

¢(L(p, 9)) = {Eipli = 1,2, , (P —1)/2}

El(p.qC flat SU(2)-0D

m(L(p,q)) =Z/p — SU(2)

El(pq) * lgenerator] (%I C0i>
¢:1000 pOO
S3 = L(p,q) — (S®.Kpk)
(z1,22) = (€21, (), (21, 22) = (21, 22)

(Dihedral group D,, quotient)
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& = Elpa)
000000
C={0}u{¢n<i<(p-1)/2}
9=¢000 flatO O
C(Kpq) = B2 -

C(Kp,q) = C(Kp,q) ® Cie1(Kp,g) B Z
d=0and d,v,81,0, =0
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Koo 0ODODO 2-bridge0 00000000000 h(Kpg) =0
0000

¢(L(p,q)) 000000 rO00000O0OO (Poudel, Saveliev)

¢(L(p,q))" = &(L(p, q))



Rx L(p,q)00000000
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Austin, " Equivariant Floer groups for binary plyhedral spaces”
Furuta, " Z,-invariant SU(2) instantons over the four sphere”
Furuta, Hashimoto, " Invariant instantons on S*”

a+gb=0 modp (2)

Ni(ke, k2i p, q) = #{(a, b) € Z* with (2)||a] < k1, [b] < k2}

a| < kl,’b‘ = ko or ]

Na(ki, ki p,q) = # {(a> b) € Z* with (2)] | |a| = kq, |b] < ke J
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0<ij<(p-1)/2,i#j0000
ki ko € ZsoO e1,e, € {1,-1} 000000

(3)

ki = €1i + €2j mod p, gko = —€1i +¢j mod p
Nl(kla k27p7 q) = 17 N2(k17 k27p7 q) =0

ooooogd

M(EL(p.q): €1(p.q))0 = {P1}
ooooogoo
M(’SII-(P’q)’ gJL(p,q)) =0
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[A]JORx L(p,q)00000000000000000

1 1 = kiko
/{A/:—/ tr(Far N Far) = — - (E) = —=
W =g [ wlEanF = al) ="

O00D0DE—S*ORxS3000
pullback OO DO OOO

(M(ELp.aELip.a)) )/t = M(ELip.a) E1p,))

oooooo



x ($%,K,,) 000000000
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0<ij<(p—1)/2i#j0000
I\Cl(f’,ﬁJ)O =0 M(flL(p,qngL(p,q))O =0
M(¢,¢)#000000000000 2000000000

'.'d,(51,52[||:||:||:|[|
00000000 d,6,6,000000000000003
oo

M ) #00000000000{[A],«([A)}0O00O

{0} k =0 mod 2

{(AD, (A} = { 2,2} k=1mod2
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RF = F[U:tl, T:l:l]
Co(Kpqy A®TF) = 9P 20 FIUH, TH] . ¢

1<i<(p-1)/2,j=1,(3)0000000000O0OqO Ei
O associated 0 O O CS-invariant

¢i = —2kika/2p = —kikz/p

oo

] 1
gr(&') = Ni(ky, ko, p, q) + §N2(k1, k2, p,q) mod 4
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0<ij<(p—-1)/2, i#;00000a;€F[U, T O

U—klkz/P(T2 = T_2) Jki, ko €2Z>0+1,(3) 0000
aji .= B
oooon

(de', &) = a;, 61(&) = ai, (62(1),€") = ag;
godoooooooooooooood
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—-1)/2 i
C(L(p,q).F) =0 VR €], )
Fs :=F[x]/(x* +x+1)0400
f:R[UFY, TE] - F, O

f(U)=1,f(T)=x000000O f(T2—T*2):1|]D|j|:|
Oo0F, 0200

(Co(Kpq), AR,),d) O Cu(L(p,—q) ®F4,d) 0000000
0ooo

I*(Kp,qa AIF‘;) = I*(L(pa —CI)) Q@ Fy

D000000 L(LBk+1,2))=0000
ho(Ksgk+1,—2) =0
0000 2-00



trefollD 00000

Daemi-

scaduo's IO Z[ut, THoooo
31 = K37_1(2—bridge ooad ) ooon = —klkz/p == —1/3,
ooo

Ci(Ks—1,A) = U 2¢!
51(€Y) = £UY3(T?2 - T7?)

£
i 0 00
d= 0 00
+UY3(T2-T72) 0 0
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I= (T2 = T )x 1+ 2Z[x] C Z|[x !, x|
W =(T*=T2), 07 =0(i>2),)/ =2 (i <0)

right handed trefoil D000 hy =1

0 k<0
rﬁ;,’_l(k) = 1/3 k = ]_
oo k>2

ubobooboaboooon
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Sl <= 7(3,5 0000
¥(2,3,5) — (S3, K)O double branched cover
as, Py € €(X)0gr(as) =1,gr(Bs) =5

C(X) =Zu) ® Zs) = I(T)

Os 0 trivial connection
€(X)" = €(X)(Saveliev)

a? La?ﬂ) LIB

Cu(K) = (24 © Z3s)) © (Zi) © Ziwy)* @ Z()
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S3 = ¥(2,3,5) — (S3, T35)

0000 (00 ADHMO Austin 00 0 0 M(as, 05) = {[A]})
oodd é;: ZZI) — Z 0 non-zero

(
o oo
d=|v 0 0
51 00
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papers Fintushel-Stern O 0O O

Y =Y(p,q,r)000000000000000 (p,q,rO000
20000000)

I(X(p,q,r))

¢(X)0 (unperturbation O )non-degeneratel]

odd-grading(~ d = 0)

C(X) = I(Y)

p, g:odd
Y(p,q,2) — (S3, T(p, g))0 double branched cover

I(Tpq) = 7,-(Tp,9)/2

C(K)" = €(K) (Saveliev)
0000 LK) = G(K))
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Yiezait 00000

[Ak(t) = lail

i€Z

gooo

00 (singular instanton=sutured instanton Floer)

I*(K,Q) = KHI(K, Q)

X(KHI(K,Q)) = Ak(t)
rank(/%(K)) > |Ak(t)]

H(C)=1"K)0DDODOOO i(axk|-1)oooodoooo
differential O zero

0006 =6=000000000AKK)=00000
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0001+ |o(K)| =|Ax|000AK)=00000

oooo

(p,2pk +2), k >1,p=1mod?2
(p,2pk £ (2—p)), k > 1,p==+1 mod 4
0oooooooooooon
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OO0 (400 claspO)

¢s(K)O 4-dimensional clasp number
D C B*0 normally immersed disk 00000000
& transverse double point 0 U [0 immersed disk

¢ (K)positive double point 0 0 0 O
¢; (K)negative double point 0 0 0O O

S

cs(K) = ¢ (K) + 5 (K)

cs(K) > gs(K)
gs(K)O4-ballgenus (0O OOOODOOOOOODO)

Daemi
Scaduto
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(K)—g(K)OOOODODOOODOOOODO

Ki =174
Kn = #nKl

Cs+(Kn) — &s(Kn) > n/5

Daemi-Scaduto O
rK:Z—>R20U{OO}

000000000
cf. 0000000 g(K) > |30(K)|
gs(Kn) =n, o(K,)/2 = —n

Daemi
Scaduto
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T=7Z[U, TH|0000
KcsSooooooooo

hr(K) = ~30(K)

O0000K c YO null-homotopic knot 0 0 00O 00O

hr (Y, K) = —%a(v, K) +4h(Y)

Daemi
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70 7T¢=10000000000
K O alternating, or quasi-alternating 0 O hr(K) =0
2 [EEEEN

1 p?
hr(Tpp+q) = 0(Tp,q) = hr(Tpq) + 5‘7( Toq) — LTJ

gooooo

Daemi
Scaduto
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TOT4#41000000

KCS3O0O o(K)<00O00OO0O0D0D0000000

[~0(Tp.q)
(Y, K) =257

T,,0(p,q)-0000D00000000

/4] oy Z(L—)U(Tp )]

Daemi
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D, »0 double twist knot
gS(Dm,n) =1= _‘T(Dm,n)/2

k>00000

k(4mn —4m — 4n + 3)

¢t (KDimn) — 8+(kDm.p) > e

O00Om,n>200

cj(kDm,,, — gs(kDpm.n) > Ck

Daemi
Scaduto
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KOOODODODODODO O non-trivial representation

m1(S3\ K) = SU(2)
gogogno

Fcs*oDDooo
O000O0OFOOOOOOODOO non-trivial representation

m1(S*\ F) — SU(2)
ooooo

Daemi
Scaduto
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o(K)£00O0OO0OOOO

Sc[0,1]xS30K OO KOO smooth concordance

oooon

71([0,1] x S3\ S) — SU(2)

O non-abelian representation 00 O [

cz00000000000000000
c00D00O00O0O0oOOn
C—)CZ
03 = Cy

Y — (Y, unknot)

Daemi
Scaduto



TOZ[UE, THIODOO
hr:Cz — 7Z

(W,S): (Y,K) = (YK

ggoooooooooo

K C Y O null-homotopic0 0 0 —30(Y,K) +4h(Y) #00
god

m (Y \ K)O m(Y'\ K') O non-abelilan traceless 0 0 0 0 O
OO traceless O O

7T1(W\5)—>5U(2)
goooon

TracelessO OO SO normal bundle 00000000 SU(2) O

traceless OO0 OO 0O O
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TOOODOOT*=10000000K ¢ S30000 properly
embedded surface in B*0 00000000

Ihr(K) + 20(K) ~ 75 S| < bi(S)

S-S0 SO normalbundle0 0O OO0

TOOOO T*=1000000KCcS30000

|hr(K)| < 7a(K)

clasp number
000 KODOOOK =0S c B*000 non-orientable
Daemi surface 0 SOOOO0DOOO0O0O0O by

Scaduto
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