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Reidemeister moves of spherical curves

Spherical curve
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Reldemelster moves of spherical curves

In this talk, we focus on Rl and RIII.



Motivation
An example of Hagge-Yazinski

T. Hagge and J. Yazinski,

On the necessity of Reidemeister move 2 for simplifying
immersed planar curves,

Banach Center Publ. 103 (2014), 101-110.



Motivation
An example of Ito-Takimura

Moreover, they found an infinite number of examples!

N. Ito and Y. Takimura,
On a nontrivial knot projection under (1,3) homotopy,
Topology Appl. 210 (2016), 22-28.



Question

What spherical curve is obtained from the simple
closed curve by RI, RIll and ambient isotopy?

RI, RIII
()<=



Today’s problem

P: a spherical curve

What spherical curve P’ is obtained from P
by some RI’s, a single RIll and ambient isotopy?

some RI’s, single RIII

p < P’




Preliminaries

Def (key operations)
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Preliminaries

Def (reducible)

P: a spherical curve on §?

D,,D,: disks on 57

If 3E(C S?): circle s.t. -1

D, D, =5 w
E M P={a double pt. d}
TJCDI' TZCDZ'

then we say that P is reducible.
If iﬂE, then we say that P is irreducible.




Main result

P: a spherical curve
n(P): the num. of the double points of P

P, P’: spherical curves
Suppose P, P”:irreducible

some RI, single RIIl _,
- -
Then, [n(P’)-n(P)|=0, 1 or 3.
In particular, |
RIII
- |n(P))-n(P)|=0 & pLES P’
’ _ single a
|n(P)-n(P)|= 1 & p N8 pr-
. n(PI)_n(P) — 3P S|ng|E6P,




Complex induced by spherical curves
and RIll, a, 6

A spherical curve P <> vertex v, Po oF
P, P”: spherical curves

If P”is obtained from P by some RI’s, a single RIlI
and ambi. iso.,

then there exists an edge from v, to v,..



Complex induced by spherical curves
and Rill, a, 6
O5H—&
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P, P’: irredu. spherical curves
d,(P,P’):=min{k| P’ is obtained from P
by some RI’s, k Rlll’s and amb. iso.}




Corollary of main result

P, P’: spherical curves

RI, RII RIll, @, 6
Pe—>FP < P<—>F

E CITEREZERBRODRELTHMLELEZ. LHL
Ak, RERAK(BEX) MofEiE-BERZIAS,
ZCor. NEMRMNSELICHELONS LV EEF (T E Y]
TlFEWhEhMYZFELTE=.
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Key Lemma

P: a spherical curve

f.(P): the num. of prime factors of P
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Key Lemma

P: a spherical curve

n(P): the num. of the double points of P
Suppose that P’ is obtained from P by Rl’s,
a single RIll and ambient iso.

Then we have;

£.P’) = £.(P) + n(P")-n(P)
+1 #{RIll| type 1+}
+2 #{RIll| type 2+}
+(-1) #{RIll| type 1-}
+(-2) #{RIll| type 2-}




