An elementary set for double-handcuft graph
projections

oo o
gobgoboooooonod

g0

000 GOO0O0O000000000 £000000d elementary
setU000000GUOOO0O0OO0O0ODO0OOO0OOOObOODOOO
000 100000DO00DO0O0ODOO00ODOD0ODOOODODODOO0O0n
00000o00o0oooDoooO0 20000000000006,0
0000ooooooooooooooooooD20000000 2
0000000000000 000D0Od0Odouble-handcuff graph
000000 o0oooooooooooooon

1 00O

1.1 00O

000000 GOO00O0000000000000GEOO 30000 R?
O000D00O00GOO0OO0O0000Ospatial embeddingd 000000
O0000000OOspatial graphO00O00000f, f/0GOOOO0O0O0O
000000f0 f/0000equivalent0 000000A(f(G)) = f(G)
Of0 /0000000000 R3O0OR0O0O00000000O000OO
OO00o00ooO0o0oAOOODOODOODOOOfOODOOtrivialOOO
0000f0000GOOROOOOOR2O00000 f/O000D0O
gboooboooggd

GOOR’000000 ¢0 GO000projectiond 00000040
gbbobogobbboooobboooobboooobobbbooon

*r.t@fuji.waseda.jp



DDDDDDDDDDDregu]arprojectionDDDDDé:gp(G)DD
0000000 GOOODOO AO0DOO A:@(A)DDDDDDDDDD
O0O0OOcrossingl 000000000 10000000O0O0DODODOO
O0Oself-crossingd D0 00000 0OODOO0OO fOODDOOODOO
000000 =70 f/000 fO0O00OO0ODOOODOOOOOOO T
ORODR0D00000000000DOOOfO O0O0O0DOODOO
O00000 o00O00OtrivialD OO OOD0OD0DeO0O0O0OOOoOoooOO
guoodoooobbbbooooodan
GO000000000DO00D0O0 €0 GUO0DOD00O0elementary setld
OobooboGUoohbooboooogboD eoboobobooboobog
0000000000 DOODOODODOooDoooooooOoooonon
D000 GOODODOD0ODOODOOOODOGLOODODODODODOOO
00 GOOOOOelementary numberD D00 Oelm(G)000O0O00O

1.2 0Od4dd

900000G=S'00000000000000000000OO0
O000000D0em(G)=100000000000000[10)000O0OO
G=S'IIs'0000000000000000000000000000
O0000000000000000em(G)=200000000000
00000000000000000000000000000000}5|0
B00000GLOeOOOD0OOOD 10D0O0O0O0O0OO0ODOOODOODO
O00000em(G)=30000000000000000000O00O
O0000@B0ooo00Go ¢, 0000000 200000000000
O0000000000edm(G)=n00000000000000([11]0
OO0o0O0GLhOo0OooOoooooo sboboboooboobooooo
O000000elm(G)=0c0c0000000000000000O0O0O0OO
gbobgbuoggbboggbbooobooobbogbbooooboo
00000 elm(G)=0000000000000000

O 160000000



02 6,0000000

OO o o
o T e

U3 00b000boobg

2 000

0400000400000 600000000 DOODODOOODO
0 double-handcuff graphD OO0 00 HOOOOO0O0OOOOOOO0OO
OOob0o0ol1gooobooboooooebob1obooooboobog
gooboooooobodab

u es up
Vi e6 V2

U4 0000000

OO0 21 00s50000000000D00O00O00O000O0DOODODOOO
00000000000 DOODOO00O0ODO0OOOOelm(H) =170
goo



D DD F
00 0D &

gs oggboobod

gboog21gbuugbboobagboobbooboobbod
gobobobbobobbbboooooooooobobooboobobboobobbo
gboob20000000000bb00bboobbbooobobon
gboboboooobbbooobbobooooboo

3 Oogon

D00D0000000000D003.2,3.3,34,3500H000000
0000 000000000 EO0ODODODODOODODOOODOOO
Oelm(H)<7000000000003600em(H)>700000
0D00D000D000D0000D000000000000000000O
0D00000000000000000

O0000 PODDODO ¢000000D00nugatoryDO0O00OP —cO
D0000D PODODOOODODODOODOD POOOOreducedd
0D0000D0POOODOOOODOOOOOOODODOOO

00 3.1 00000000 POOOOOEMB(P)=EMB(P)0OOO
0000000000 PO00O0OOOOOOEMB(P)OEMB(P)OO
POPOOOOOOOOOOOOOODOOOOOOOOO

0000 ADOOOODODOODOOOO0OODODOOO0O0O07,0 7,00
0000000060000 A,00000000OEMB(P)=EMB(P,)
000000000000000000D00000000000000
0000000000



AREH)TIRNAZFER

00

Py

U6 gdobobuogoobobogad

gobobboobobodooooooobobbobbbooooooooon
gbbbdlebuouobbboadobg

00 3.2 (6,Ué)N(6Ue)#00000000¢0 B, 000000,

gobbbobbbouoooooobbbbobbboooooooon
O0000000D00D0O0 SOD0b0ob0boOonoOonDOonSO esd eg
gbobbuolgoobboooobbboooobbob

OO0 3.3 000000SO000000000¢0 EO0FE0E,0FE,00
O EE0000o0n.

o 7003300000

Oobo0o3300b0o0oboobooosSoooooobooobooonDo
OoooOobooooobo0oboboobooboeebOODOODbDODOO
gbbobuooooboboooobbbodoogd

00 34 ¢ 000 ¢O0000000000000¢0 E;000 EgO
ooooo.

Dboobobg32033034000000000000000000



00 3.5 (6,Ué)N(63Ué) =00000000000S000000¢
0é000000000000000¢0 E,000 E,0000000
oo.

00 3.6 elm(H)>7

000000000R008000000000000004=1,2,...,70
NE(P)00000 RO0000O0000000000000000000
OD000000ONE(P)NNE(P) =0(i#)000000000000
0000000000000000000 RO00000000 100
000000000000000000000000

|

AN

Py Py
AN AN AN
Ps Pg P7

08 00000PRGE=1,2,...,7)

4 [

00000000000000000000000000 GO0O0O00
0000000 f000000strongly almost trivial 0000000
GO0000000000 HOOOD fl[p000000 f000 f000
0000000000000 06#000000000000000000
00000000000 900

0000000000000000000000000000000
0000000000000000



BP0

09 0000000DO0OODOODOO

00 4.1 ([4], Theorem 1.1) GOOO0000000 30000000
00000000000000000000GO000 30000
()Gooo0o00000oo0

(2) GOO00O000 20 e1,,000000000 e1,e,00000
0D000000200000000000
(3)G00000000000000030 e,e0,e00000000
000000000000

0oooooo

¢G000000000000000000

O00000000o0ooD 410 ()0 (2)00O0DOooDooooO0oOooog
gbobbooboobooboobooboobobbobooo

042 0000000 HODODOOOOODOOODOOODOODOOD

00 43 HOOOOOOOoOooooeoooD 2100000000 ooo
O000é0DOO fOODO0OOf|py0000ODDOOOOOOODOOO H
0000000 AFO00000

ooOooboboobooobooboobuoobooboon

004200000 HOOOOOOOOOOOOOOfO fO000
0000000000 f000000000000000 2100000
f000000ENDNGODOODOOOO0O004300000g¢|g 0
00000000000 HOOOOOOO /000000000000
fly 000000000000

5 U0

gboogbbooobodgbobbogobuoooboobbogobo
gobobobbbobbobodgobbotbouuoooooooobboob



(\\D q

Es Eg E;

O 10: 0000000000000 0

gobobobooobobobbbbbbbtbotbouoooooooooboon
gobboogooboooago

Ooon

[1] R. Hanaki: Regular projections of knotted double-handcuff graphs, preprint.

[2] Y. Huh, G. T. Jin, and S. Oh: Strongly almost trivial ,,-curves, J. Knot Theory
Ramif 11 (2002), 153-164.

[3] Y. Huh, G. T. Jin, and S. Oh: An elementary set for 6,,-curve projections, J.
Knot Theory Ramif 11 (2002), 1243-1250.

[4] Y. Huh and S. Oh: Planar graphs producing no strongly almost trivial embed-
ding, J. Graph Theory. 43 (2003), 319-326.

[5] S. Kinoshita and J. Mikasa: On projections of spatial theta-curves, Kwansei
Gakuin University (1993) In Japanese.

[6) 000O0: 000000000000, 19950

[7] R. Nikkuni: A remark on the identifiable projections of planar graphs, Kobe J.
Math. 22 (2005), 65-70.

Jod0d: 0o0bobbo0ooooooo, 19910
K. Taniyama: A partial order of knots, Tokyo J. Math. 12 (1989), 205-229.
K. Taniyama: A partial order of links, Tokyo J. Math. 12 (1989), 475-484.

‘o

=
= e L %

[
—_

K. Taniyama and C. Yoshioka: Regular projections of knotted handcuff graphs,
J. Knot Theory Ramif. 13 (1998), 509-517.

0 169-8050 000 OO0 0DOOO 16100000 OOO0OO O0O0O



