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§ 1 . Iln‘l‘\rodb\ct'i on

M: a connected compact n-manifold

Ri’vl) i= Hom(m(M), SL(2,€))  +he yepresentation variety of M
prog
X(M) = RM)/SL(2.€)  the chavecter variety of M

Note proj (RIM)™) <5 RM)"/sL2,€)

Ex (M=handlebody of genus 2) M) 2 (z, 3 | =)

RM) % Sl @) XM =c?
P b (pa), p3)  [p) B (hrpex), Trph, pxy))



Thwn (Zeritner 2018) M: ZHS  ( 8°), X(M)"™"+ ¢,

Note

l using gauge theovy
true for M=k Kz2) = tvue for M: ZHS?
) de%vee 1 map” [Roileau - Rubinstein-
Wama_ 2014.)
ki, Kot kuots in 8 E(K;) = §\Tat N(K))
D (K1, k)= E(Q) VE(K)  +he SPlice of krand Ke

jonaj'hmle & mevidian
mevridion > -fow?_i'ruie

S (K, ka) ic a ZHS?
Kerovcl 1: SPI( ce



Thwn ( Boden - Cuvtis 2008 ) ASL(Z,O:)( 2(ka,K2)) = 0.
| ie., X(S(ki, Ke)) has no isolated poinnt.

@ Tcda\/, we comsidey a Tunction on X(X (K. K»)).

'R(PM)H TPé\M )h ke\/wovd 92: PeiclfMEa'sTeV torsion
—

i 7 Convenition ‘TP(M)==O if pis NOT ggxcl.’c
Xm) ~ 1 def
H*(M:(E§)=o

Ex (M=T2) X(M)—C
(p) {1 if pic acyclic (= e p(Ye) £ 2)

(6] ofL\evwi se



Def RT(M)={TpM)eC | [p) < X (M)}
Question (Kitano) #RT(M)<co o =00 ?

Answey (Kiteno)

# KT (Seifert mfd) < co
# RT(E(44)) = 00

# 'RT(E(fh)iké E(44)) = o0
# RT( S, ) < 0o S2Srelize

> Maiw Tlheorem

Note dime X(Z(41,41)) =2 (coming from “bending")



Thm1 (Kitano-N.) Let K1, Ko be knots in S° scrtisfymg
® qed (A (L, M), Ay(M, L) =1,
wheve AKJ(L:M) € IZ][L, M) is 'l’l/\e “A-Pol\(l/\omiajllﬁﬁ Kd .

@ VY(C: an irveducible com povent of )((E(KJ))

. Xk
- (C) % pt, wheve 12 X(EKR) 25 XOE(KG)), and

= diM@C < .
Then #RT(Z(K1,K2))<OO\

Corl K. Kp: 2-bridge bwsts = #RT(Z (k. kp)) < co, L



Rem @ is tvue for ki, Ko € {kl c(K)<10, 4k is l:v\owm}\
@ can be veplaced with 149 kst
"# {BEKD | rp) =(p)} <00 for Yo, ¢RTH ",

@) gcd(/‘lh(L,M), Ak,(M, L)) =1,
@ YC: an veducible com poventt of )((E(KJ))

.k
- Yd(C)qu-t) wLeVe Y&_ X(E(kJ))'—”-c!?X(JE(K&)), ond

)
- dim¢C£1\ /17



éQ\ Reidemei&“l‘e\r TorsSion

“Def " Let psP(M") : acyclic ie.,

dien basis N
wo— Ci(M:€F) —> CialM: €F) =+ is exact.
v v

Imaiﬂ I’V\bi

bagis basis
h )

tranclation)E1
Eodet( Motrix ) o rFP(M) <«
the Reidemeister torsion fo p

E_X(M.-.T2) J5; ‘ITP(VIH-Z, then 0 — Cz—-,cn1 —-,cl:o — 0 IS exoct,
] )

¢ <& @ ad M=,



M(MUIEPUCQT(V{T\/) M= M, ¥2M2 , PGP(M)\
If p cnd P,qr,'Tz Qre acyclic )

then ppplmMé is acyclic (§=1,2)
and TP(M) = TP‘I(Mq) sz(Mz) holds .

Ih 4he cage M=2(k,Ke),

ohe can dyop the assumption "plqm-‘ i CU:Y((I'C '

7/



83, A-polymomial & Proof of Thon'

P < c?
U l
i b 3 T h clogure
vl\ld ‘L qt1(9~v()((E))) > Qurves & poivtg
I

12 2] X2

X(E)—*X(QE)?‘» (C %L.M)N(L‘lMﬂ) U{ﬁ(L,M)=o’$
E(K) [83 = (p (A, p7(pn) l

P’ uPFe\- Tricmgul&v

D_Ef (CDOPQV'CLAIIQV'GiI’eT'LOV\?' gl/\ale.n "?4-)

AL, M) = TT (L, M) € Z(L,M) ( . c;cd(coe{’f:ciewrs‘)=1>

' * U o Sign

the A-pol?fvxoml‘uﬂ of kK

Y(M) = Hom (. (M), SLg )//SL2

Ex(K=31)  A(LM)=(L-D(L+M)



Thm1 (Recalt) DED = #¥RT(Z(ky, ko)) <00,
ag‘tE‘PZ§| & ag‘l‘ep’l

& {30\ wmite subset X< X(E(K;)) for 4=1.2 }
St VPG X (X (Ky,K2)) PI‘W-.E(K&)EXJ-

Step
- p: NOT acyclic Tp(i('G, Kg)) =0,
- pracycliec TThe multiplicativity £ < imply that
Tp(2la, ko)) = T, (E() Ty, (EK)) for some 1€ X, pe X,



D 9cd(A(L,M), Ak, (M, L)) =1 S =YK, k)

@ VCeXEK, Y (QO+pt & dmCs<1 el o e
&{ 3 a finite subset )(,;CX(E(K&)) } \TZ/
St VPG X (X (Kr,K2)) PI‘W-.E(K-)G)(J—
s X
Step2 (D@ => %) w NN
£Q = Q
=T2p< YE®) @ XE®R)
C, --f(L,M)I Ak,,(L,M)=o% y,,\)(( 2) l/\r2
Cg"i(L,M)l Akz(M,L)=Oy % g
2
Lot XJ :=.Y;1(C»nC2) ‘fb\rd‘.=’l,? <
Then, fo, VPGX(Z) PITQE(KJ)GXJ (Ly@)) @L,M)
lay@ #(C1HC2)<°° s . . C
Here, @, #Y (L M) < 00 #X,<co & G 2



&4\ Slopee £ Pkoo]o of Cor1 M

slope =0
B(Ka?q = T-2,3)  A(LM)=(L-1)(L+M") § ‘ 6
Slope = —
@ Slopec of the Sides p
L+ LM‘" L- M6 > fottice PO\‘Wl‘S‘ —> Newton PO(Y3'°V'
convex hull o L

SSIN(AK)) =§-6,0) c Qufcol,

® Boxmdavy slopes (€g., Seifert swd)
2g) 2 @ properly emb. incompressible swAf. (@; 1~
BZO,Z =YY Y, 'J_'[Yi.]=2"6}-* €H1(BE(K)) \\

BS(k)=1-¢,0}. \'\Slope=-1—

-6 20,2



Thw (CCGLS '94) SSIN(Ak) < BS(K) fo VK .

T (HCLTC.L\QV' -Thuvston 185)
‘ K:a Q-LY‘id?e knet = BS(K)IC2Z .

By the above theoveme,
Lem1 Ka, Ka: 2-bridge knots
‘ = SS(I\/(AK1))nSS(I\I(Akq)51=¢ .
(Fov a subser $<QUiol, §={s"| se§Y)

Coy1 (Pecaﬂ) Ka, Ky : Q-Lriclcse t@\tﬂ'? = #W(Z(K1,Kz))<°0



Lem1 iwn e Pv-evious sl.‘de A

o prove Corl, vie need [LemQ below.

FQC’T P, Q: convex POIYSW‘S\
Then, SS(P+Q) = §S(P)USS(Q),

Minkowski sum ] —\
Ex b +A - / Q
\ _—

lec'l‘ SL\OWQ ‘l'l«e 'Fo“owiwj_ [evma

LE.YYIZ f1:f9- € Z[LIM]\
SSINHY) N SS(N(JCQ)Y]:‘IS = c}cd(ﬁ(L,M), £2(M,L)) is @ monomiaf.



Cor 1 (Recall) Ka, Ko : 92-bridge bwsts = #RT((kn, ko)) <o
Poof. Tt suffices to check @ 2@ in Thn1,
@ 9cd (A (L,M), Aky(M, L)) =1,
@ By Lem1, SSIN(Ak)) 0 SSIN(Ak,) = ¢
Hence, by Lem 2, 3cd(Aky (L, M), Aky(M, L)) is o monomial .
Since L, M} Ag(L, M) ingeneval, ged=1 4
@ Y CaX(Ekp), r(Q%pt & dimC <1,
@ Some vesults on “Riley polynomial’of K;
16/’,7



Futuve research

@ S‘tudy/ Drop the assumptions M, @ n Thwm 1.

@ (wrtwisted) splice , ged (A, (L,M), A, (M,1)) =17

{

twisted splice, gad (=, A, (IPMF, M%) =17

B M=E(4—1)}é€(4-1) (P=1'3=V=0, s=1)

‘ { ged (A, (L, M), A (L M) = Agy (L, M) 1
V| #RT(M) =0



