Joodooooooooooooo
[J O normalized arrow polynomial [ [
0O

000 00 (0o0o0)
000000000000000000000000000000000000

000000000000 000000000000000O000000D0
000000000 0DbO000O0O00O0O00bOoobO0oobOOoboooDOoDO
000000000000 0000000000O00DbO000O0DOO00oDOo0OO
[ normalized arrow polynomial 0 00 D0 0000000000 0OOOOOOOO
000000000000 000D00DO00000000D0DO0DO00O0o00n

1. 000dgooobobobbboooooobn
1.1. 00googad

001.1.1000000000000000000000000000000 R?
gbhobobobogbogbuodbooboboboboobuooboobobobo
gbboboooob20000bbboodgbooboooto

A XX

EREREEN oogf good
ao

001.1.200000000R?000000000000O0 generalized Reidmeister
moves O UOUOOOOOOOOOO

o—)—P P )

L0 Z- X

Tk YA
A

- 86-



0011.3000000000000000X00X00000000 DO0O|D|
O0X000000000000000 (X, D)0 abstract link diagram 0 0 00O
00| D0 DOO0OODO0O0OOOOOO0OOOODODOOO

00114 ([1]) 000000 DOOOOOOOOOOOOOO abstract link
diagram 00 0000000000DOOODO abstract link diagram 0 O ¢(D) O
Oo0oooo

0

1.2. 000000o0oooogd

00 1.2.1 abstract link diagram 0 0000000000000 0OO00OO0O0O
0000000000000 0X\|P| 00000000000 ooOoO0oooQ
goo

Ooi1r22000000000000 pObOO0DODLObOODLObOOOOOn
DODO OO abstract link diagram 0 0 00000000000 O0O0O00O0OOO
OooboobbobooLobobogoooobobobobouobooLoooo
obobooboobooboobobboboobooboobo

0000000000 ooo0do0ooooboo0oooooooooooona
000000000000 O000DoO00boOo0o0oooooOOooooooa
000000000 0ooooooooooddddddooooooooooa
0000000000000 0000000D000000D0000£0 generalized
Reidmeister moves DO 00O O OO0O0O0OOOMO

~

EEN
ERN

- 87-



2. 000oboboobbooooobobbuoad
Dooboo0OLbooobooboobobboboobnobOn

21. 00000000000 bobogo

00 2.1.1 (L. H. Kauffman [2]) /-0 000000000000000000
00000000

EXP(f(L)000000LO f-000 f(L)00000000000000f(L) =
2A% — 344 — A2000 EXP(f(L)) = {6,4,—2} 0000

00 2.1.2 (N. Kamada [3]) 00000 LOOO0O0O0O0O0O0O0O0O0O0OO00O0O

47, n 1s odd

EXP(f(L)) C { 47,4+ 2 n is even

gooo

2.2. normalized arrow polynomialJ [0 [

OO0000 LO00DO00obOOo pOObOOOOOO0 ADOD BOODOODOO
gbobogobbobogbbuooobbooobbooobboobooon
gboboooobbood

) (X=X

A-splice 0 O O O B-splice
R=X=) T
/
RN

OooSopoOOob0ob0o0oooooobOoboooosSOuboboOosbobO
o(s)=0A00O0O0BOOOODOOODODOO

#(s)=0000O0O0DODOO0O0ODODOOOOOO
gooo

gboboodgbbogdbboooobbuoobbooobbuooobboon
gbbodgbugobboobbobbooobbooobbuoobbooob
gooodg

- 88-



[AN] = [ —]

ERN

gooooubobbbbiodooouobbbbbooooouobuaoobobb
000000000000000000000000s000000 {{4, ... , 1}
000,000000002m00000000K(s)00000000OO0O0O

K(5) = Koy Ky -+ Ko, € Z[Ky, Ko, -+ -].

Oob0dm;,=00000 K, 01000000

00000 LO0D0D0O000 DO arrow polynomial [

A(D) = Y A7O(— A% — AT FOTIK(s) € ZIA, AT Ky, K, -]

ses

Oooobooon
wD)=0000000000000000
ODO0O00O00b000boO0 LbobobOnbO DO normalized arrow polynomial [
W(D) = (~A3*PIA(D) € Z]A, A Ky, Ky, - - -]

gbooodaog

00 2.2.1 (L. H. Kauffman [4]) W(D) O generalized Reidmeister moves O O
ooooo

L 0 normalized arrow polynomial W(L)O W(D)ODOOOODO0OODO0OO
000000000000 00000000000000000000004 [5,6]
[0 O normalized arrow polynomial 000000000 O0O0OOO0OOO

2.3. normalized arrow polynomial0O OO OOOO

normalized arrow polynomial D 000000000 0O0O0O0OO0OOOOO0OO
00000000000 A0DDOODOODOO0ODOO0D KODODOOoDOooOooDooo
O0od

0000000000000 000000EXP(W(L))DOOODOOO normal-

ized arrow polynomial W(L) O ADDOODOD0OO0OODOOO W(L) = A% —
AR, + A2K? — ASUK2K,00 0 EXPOV(L)) = {6,4,2,-4}0000

- 89-



0023100000 L00000000000O00O0DOO

47, n 1s odd
47, 4+ 2 n is even

EXP(W(L))C{
ooon
O0dooooooooooooooon

00232 KMK™ - KM #1€ Z[Ky, Ko, ---]0 good 000000

t mg
Z (nZZaU) = 0, 0 Q5 = +1.

i=1 j=1

00000e;0000000000000 1€ Z[Ky,Ks,---]0 good0 000
000 KMK™---K™0good00D0D0OD0D

{nl,---,nl,ng,---,ng,---,nt,---,nt}
\ 7\ ~ D e
v~ ~~

m10 moll mO

00000000000000000000000000 KiK3K:KsKsODODOO
04{2,2,3,3,3,4,4,5,6} 0 02+243-3-34+4—4+5—6=0000 KZK;K;K5Kg
0 good OO0

0023300000 L0O000000000000000O0O W(L)OO goodOO
ooooobon

gbobooooboobuooobobbooogn

0023400000 LO normalized arrow polynomial W(L) O good 0 0O O O
goooooo

A7, n is odd

47, + 2 n is even

EXPOW(L)) C {

gooo

00234000000 2310 A0000O0O0OOOOODOODOO 2.3.30
KOoOooooobooobooboobooboobo

- 90-



02.3.5000000000 normalized arrow polynomial D OO OOOOOOO0O

W(L)=A"+1+ A — (A + 2+ A HK] + 2K,

EXP(W(L)) ={4,0,—-4}00000023.10000000000000000
OO000000000K,O0good00 00000000 233000000000
gbogobboooooboboooobobodao

O0dgdno
[1] N. Kamada and S. Kamada, Abstract link diagrams and virtual knots,
J. Knot Theory Ramifications 9 (2000), 93—-106.
[2] L. H. Kauffman, Virtual knot theory, Europ. J. Combinatorics 20 (1999), 663-690.

[3] N.Kamada, On the Jones polynomials of checkerboard colorable virtual links , Osaka
J. Math. 39 (2002), 325-333.

[4] L. H. Kauffman, An Extended Bracket Polynomial for Virtual Knots and Links, J.
Knot Theory Ramifications 18 (2009), 1369-1422.

[5] Y. Miyazawa, A multi-variable polynomial invariant for virtual knots and links, J.
Knot Theory Ramifications 17 (2008), 1311-1326.

[6] Y. Miyazawa, A virtual link polynomial and the virtual crossing number, J. Knot
Theory Ramifications 18 (2009), 605-623.

- 91-



