Crosscap number two alternating knots
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Definition
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Definition
P : knot projection

KA (P) : P IZR D L T DEHRE
alternate IZT5Z TN d knot

5 &

Kalt (P)




Observation 1

P : prime knot projection

ES5E u(P) & C(KAY(P) N ELL S5
MNAHDODMBIELNED T,




u(P) D R 2

U(P)I<(Z adding band ST removing band S

D2typeh’H b, > v—TZ5-HHmEHHEA <L

> = E (& removing band U-(P)’Zﬂ JLVED !

(ZE[R, primel=EENSDORIR DM ALY, )



Theorem 2 (Takimura-I., IJM, 2018)

P : knot projection

C(K(Dp)) <u(P)



HUOBARZE= uK), u-(KDE A

(by UIMD L 1) —®D 7T k734 RIZ{K Hnotation)

K :knot, P:aprojection of K

Z(K) : the set of knot projections of K

U'(K) = mlnp EZ(K) U- (P)



Sets 7, R, P
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2n — 1 crossings

2l — 1 crossings
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(2,20 — 1)-torus knot (2m, 2n — 1)-rational knot (2p,2q — 1,2r — 1)-pretzel knot
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Proposition 1 (Takimura-l., [JM, 2018)

K: alternating knot. (A), (B), (C)IZRHE.
(A) K T

(B) C(K) g\ /\E
2] — 1 crossings
(C)U'(K)=1 &

(2,2l — 1)-torus knot




Theorem 2 (Takimura-I., IJM, 2018)

K: alternating knot. (A), (B), (C)[[RHE.
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(2m, 2n — 1)-rational knot (2p,2q — 1,2r — 1)-pretzel knot
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surfaceMIEFHE S (AGT, 2013)
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Sets R, P, THT

- XXX

20 — 1 double points

: 2r—1
double

points

: 2mdouble
points

2n — 1double
points

- XXX

2k — 1 double points

(2m, 2n — 1)-rational knot projection (2p,2q — 1,2r — 1)-pretzel knot projection




Key Lemma (Case u-(P) = 1)

PET
= C(K**(P)) =1, u-(P) = 1.

"." u-(P)MsplicesHh Adams-Kindred
algorithm @ splicesD —HlF=H 5.



Key Lemma (Case u-(P) = 2)

PE R, P, THT

= C (Ka(P)) =2, u-(P) = 2.

"." u-(P)MsplicesHh Adams-Kindred
algorithm @ splicesD — 1l f=h 5.



Proof of Prop. 1. [(A) = (B)]

TS {P | CKH(P)) = u-(P) =1}
c T

""Key Lem.& {P|u-(P)=1}=T.



Proof of Prop. 1. [(A) < (C)]

Ke T

& Jp EZ(K)s.t.P ET

& u-(K) = 1



Proof of Prop. 1. [(B)=(A)]
C(K)=1-x(2) =x(2)=0
= (#crossings — 1) Seifert splices,

requested for P(K)
= 33, 1=C(K) =u-(P)=1
=u-(P)HVBK(P) AR ES.

P(K) : knot K@D projection



Proof of Theorem 2.

“(AKET#TU R U P =(B)C(K)=2
“(AKET#TU R U P (C)u-(K)=2

—-CZEFTIEC(K)=1EZMmMNTLILIZ D THIEL .

(B)C(K)=2=>(A)KETH#TU R U 7P



Proof of Theorem 2. [(B) = (A)]

C(K)=1-x(2)=x(2)=-1
= (#crossings — 2) Seifert
splices, requested for P(K)
=33, 2=C(K) =u-(P)=2
= u-(P)MSK(P)HVRES.

P(K) : knot K@D projection




Proposition 1 (Takimura-l., [JM, 2018)

K: alternating knot. (A), (B), (C)IZRHE.
(A) K T

(B) C(K) g\ /\E
2] — 1 crossings
(C)U'(K)=1 &

(2,2l — 1)-torus knot




Theorem 2 (Takimura-I., IJM, 2018)

K: alternating knot. (A), (B), (C)[[RHE.
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(2m, 2n — 1)-rational knot (2p,2q — 1,2r — 1)-pretzel knot
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