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Introduction

Theorem [Meier-Zupan (2017)]

{surface links},_ LN {tri-plane diagrams} i+ipiane move

U |11

({bridge trisections}/w>
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Tri-plane diagram

Definition (Tri-plane diagram)

(P1,P,P3): a tri-plane diagram
awf @ P;: adiagram of a (b-strand) 1-dim trivial tangle (i=1,2,3)
Q@ P;UP;: a diagram of a trivial link (i, j€{1,2,3}, i#))

Example (a trivial $%-knot)

T T AL
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Example

Example

GV

PZ* — P3* Pl*
2 e e

w
INE (Tokyo Gakugei Univ. December 24, 2018 5/19




Example (a trivial-RP? with e = —2)

AN

Orientation of tri-plane diagrams

AW INY/IN

~> orientable

RNV

~~ non-orientable
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m € 7, k: a classical knot
Tm(k): the m-twist-spining of k

Example (7,(k))

k: a 2-bridge knot (k: (li )
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Tri-plane move

Theorem [Meier-Zupan (2017)]

P,P’: two tri-plane diagrams of a surface link
<= P and P’ are related by a finite sequence of tri-plane moves.

v

Definition (Tri-plane move)

@ interior Reidemester move

© mutual braid transposition

A AW A 21D ”Q A

© stabilization /destabilization

G penls 11l 2 AL aenal 1lla

destab.

v
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(P1, P2, P3): a tri-plane diagram of 7,,(k)
=>(P,, P1, P5) is a tri-plane diagram of 7_,,(k)
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(P1, P2, P3): a tri-plane diagram of 7,,(k)
=>(P,, P1, P5) is a tri-plane diagram of 7_,,(k)

(P1, P2, P3): a tri-plane diagram of a surface link F
= (Pa, Py, P3) is a tri-plane diagram of —(F)*
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(P1, P2, P3): a tri-plane diagram of 7,,(k)
=>(P,, P1, P5) is a tri-plane diagram of 7_,,(k)

(P1, Py, P3): a tri-plane diagram of a surface link F
= (Pa, Py, P3) is a tri-plane diagram of —(F)*

Corollary [Litherland (1985)]
Tm(k) ~ —(Tm(k))"
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Proof of Theorem 1

k: a 2-bridge knot
(P1, P2, P3): a tri-plane diagram of 7,,(k)

‘&l (22 (7

NN N NIN
P> Py Ps
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AN nlla ninn
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Proof of Theorem 2

(Py, P2, P3): a tri-plane diagram of a surface link F
= (P,, P1, P3) is a tri-plane diagram of —(F)*

Theorem [Meier-Zupan (2017)]

banded link 1:1 . .
{ = {trl-plane dlagrams}

presentations } Mo e P

Example.
faWaWal tplane
dlagram
q .@.
banded link FaWAVAY lllll
presentation
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(L, b) C S3: a banded link presentation of a surface link F

. p
Operation p: ):(@

=>p(L, b): a banded link presentation of —(F)*

Example:
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(P1, Py, P3): a tri-plane diagram of F

jraceedl feaces)
.@..ﬂ.ﬂ.ﬂ. (TLIT] : .0_0_0..@. T11T]
P1 P2 P3 ' PZ Pl P3
okt l banded link
on | presentation
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I.D_D_ﬁl ||.D_D_[) band N AN
4 | slide Q
T
N 7
| VUV
.
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(P1, Py, P3): a tri-plane diagram of F

o i,
(o nnn T l ann (an) T
P1 P2 P3 ' PZ Pl P3

banded link ,
i ! banded link
presentation | I'on
I
I.D_D_ﬁl ||.D_D_[) band N AN
4 L, P | TTT] slide Q
ST AR VATAY
l K
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0
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(P1, Py, P3): a tri-plane diagram of F
o ! et

(on) nnn DT ann Lo T

P1 P2 P3 P2 Pl P3

banded link .

presentation bandedl|r_1é<n
P—D-ﬂ' rﬂ_ﬂ_ﬂ band N AN
4 TTT] slide [0

Z

< TAH

s PN
< v

_/:*
[l

Problem

(Pl, Py, P3): a tri-plane diagram of F
= (=(P1)*, —(P)*, —(Ps)*) is a tri-plane diagram of —(F)*

~ (Py, Py, P3) triplarg move (—=(P1)*, —(P2)*, —(P5)")
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Thank you for your attention!
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