A preorder of chord diagrams coming from spherical
curves
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1. Introduction

Definition 1. [ME EIZ 2n 0D R %, 2589 DR T7IZUTHLE L 725 D % chord diagram
W\, CD &EKS, CD OME EDT D2 1%, chord THESRZ 2123 %, spherical
curve P @ crossing D% chord THESRZ £IZ& 5T, P @ chord diagram 231§ 5
N, CDp &FXKT (Bl : K1), 23— KB CD %33 5 spherical curve DF{ET 5 &
&, CD ZFEBEAEE &5,

P CD,

1: A spherical curve and the chord diagram

Definition 2. CDW, CD®) % chord diagram & 3 %, chord diagram CDp 7% C DA

% AT & 578 spherical curve P 2k 57252 %4% PROJ(CDW) £&X$, PROJ(CDW)
D PROJ(CD®) kb sio& &, CDP) X CDW @ minor TH5 L\, CDW >
CDW %721 CD®) < CDW KT,

Proposition 1. {EEZD 32— KX CD IZEWT, PROJ(CD)#0) TH 5,

Proposition 2. CD®W, CD®) % chord diagram & 3 5%,

(1) CD®) 8 CDW G ATHWNIX, PROJ(CDW) > PROJ(CD®) TH 5,
(2) CD®) DFEH{A[RET, PROJ(CDW) > PROJ(CD®) Tthiux, CDB) i CDW
EEATWVWS,
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Proposition 3. &£ T® chord diagram 2574258 G% ACD &£, XD (1), (2) 2
D N2z, (ACD, <) & preordered set (2725,

(1) CD™ < CD™) (the reflexive law)

(2) CDW < CD® pD> CDWB) < CDO 72561X CDW < CD© (the transitive law)

Proposition 4. £ TCTDHEBIAHE% chord diagram 25 R 58 E6% ARCD &K,
Proposition 2 & 0, Proposition 3 @ (1), (2) £IXD (3) BV L2728, (ARCD, <)
I& partially ordered set (278 %,

(3) CDW < CD® 5> CDPB) < CDW 72 51E CDW = CD®) (the antisymmetric
law)
knot (23 1F % preorder 1 [2] TEZRINT W5, PROJ(C XN (X €{2,3a,3b}) IZ

DWW, [3, 4] ’Cﬁﬁjméz/bfb\éo [E, PROJ(CDM)(Y € {4a,4b,4c,4d, 4e, 4f})
ICOWT, RO EE 7 (K 251),

() ) 8

~cp® cpty  cpv)

D () &) GO €%

Cpa)  copld)  oplde) opl4d)  coplae)  op4f)

2: chord diagrams
Theorem 1. CD™) | CD®) ¢ minor TH 5,

Theorem 2. P % prime spherical curve &9 % (T, Z, R 1% 3 &),

(1) CDp H* CD®Y & A, CDU) 2EFRVWIRS, PIE T, (n>2) THb,

(2) CDp 73 CDBY) #&HK, ODU) & CDW) 2&FH\NRS, PIlX Z(2p, +1,2p, +
1,20 +1) TH 5.

(3) CDp 28 CDBY) 2 &H, CDUY) & CDUD & FHR\NRS, P % R(2s,2t) TH
%,

Theorem 3. CDp % CDY) 2EL7% 5, CDp i CDU) DWW CDU) O Xy
O E 128,

Proposition 5.

(1) CDp 28 CDB &7 5, CDp & CDW) 7213 CDU) 2458,
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Po2pitl D 2patl D 2pstl
crossing crossing crossing
points points

2t crossing

AN o ot
2n — 1 crossing points points

T, Z(2p1 +1,2ps +1,2p5 + 1) R(2s,2t)

3: T, Z(2p1 + 1,2ps + 1,2ps + 1), R(2s, 2t)
(2) CDp A CDY) %2 &89 6, CDp & DY) 7213 CDU) 2ET,

Proposition 2 (1) & Theorem 1 & 0. 4D X 5 7 Hasse diagram 2’3505, ##
D _EMID chord diagram 1, ##D FUD chord diagram @ minor TH5 I & &2 EKL T
W5,

T = {T, | n : positive integer}, Z = {Z(2p1 + 1,2ps + 1,2p5 + 1) | p1,p2,p3 :
non-negative integers}, R = {R(2s,2t) | s,t : positive integers} &3 %, chord di-
agram CDp 7% CDW % & & 57 prime spherical curve P £S5 E 6%
P-PROJ(CDW) &FK7, U ELDH, K5 K6 D Venn diagram 2F5N 5, () 1352
EETH 5,
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4: A Hasse diagram of chord diagrams
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P-PROJ(CD®Y)

P-PROJ(CDUD) P-PROJ(CDAN)

@ P-PROJ(CD")

{T2}<: {Z(lv L, 1>}>

5: A Venn diagram

P-PROJ(CDBY)

P-PROJ(CD" ) P-PROJ(CD™)

P-PROJ(CD") P-PRO.J(CDUD)

6: A Venn diagram
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