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§1 V�Q
n-move= crossing change '�&QC. -P 1 E<, t� n-move=�O't�o�P. I	*, 2-move = crossing change. �d|	�'R�ZK�t= Nakanishi J�' 4-move Æ. 1979 �, Nakanishi[1]Æ)x�d/= 4-move )Y��4d', 
<ZK�h+=?tZK. [���<�dQ	�O L1, L2 = n-move )Y', -F L1 w~

L2 kG�a� n-move IKM%#.

H 1 n-Move�< n-move )Y'�d K I K ′ �Z' n-Gordian qz=�, K kG n-move ��
K ′ Elq' n-move '"f�B, W$ dn(K,K ′). ! n =�B6, t� n-move w��XQ	\1�O'6�B, Ev�< n-move )Y'�Ow���N'6�B. ~-, ��/sd= 3-move )Y��<6�'�4�O,  �= 3-move )Y��4d', 
=|U 3-move �:��O'/0k. ! n =�B6, n-move �:��O'6�B, Ev�<
n-move )Y'�Op�bN'6�B.�<�d K I K ′ �Z' Gordianqz dG(K,K ′)=�, K MG crossing change�U
K ′ Elq' crossing change'"f�B. |U 2-move= crossing change,Ev 2-Gordian�Y 2017 � 11 � 21 ,?$.
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444 C n � u 40 s A Sqzn= Gordian qz. Hirasawa I Uchida[2]om��d' Gordian 7h, G',+=
S
3 �E�'�d..T 1.1 [2] �d' Gordian 7h G =t<7h, 
�:

(1) G ',+=~ S
3 �'E��d!�;

(2) n + 1 <,+ {K0,K1, · · · ,Kn} 4�t< n-�h, ! i!
 n + 1 <�d�)x�<�Z' Gordian qz)� 1.

Hirasawa I Uchida �Æ�-_d	..= 1.1 [2] 0 Gordian 7h�')x 1- �h e, /��t<\aW'�h σ, 9% e= σ 't<�7h.J� 1.1 [2] 0)x�d K0, /��t �d K0,K1,K2, · · · , 9% dG(Ki,Kj) = 1,�� i 6= j.� HirasawaI Uchidaom�Gordian7h�N,�d'tg�Fo�P' Gordian7hr�om�. Ohyama[3]om��d' Ck-Gordian 7h. Horiuchi )([4]om�m��d' Gordian 7h. �X$	[5]om��d' H(n)-Gordian 7h.�X`�d' Gordian 7hQC# n-Gordian 7h..T 1.2 3 n > 1, -z�d' n-Gordian 7h Gn -_:

(1) Gn ',+=~ S
3 �'E��d!�;

(2) r+1 <,+ {K0, K1, · · · ,Kr} 4�t< r-�h, ! i!
 r+1 <�d�)x�<�Z' n-Gordian qz)� 1.v_[��H	 n U�B'#x, 
�Æ-| 1.2..= 1.2 . n U�B, �0 n-Gordian 7h Gn ')x 0-�h p, �� Gn 't<)x;WB'�h σ, 9% p = σ 't<�7h.J� 1.2 . n U�B, �0)x�d K0, ��t �d K0, K1,K2, · · · , 9%
dn(Ki,Kj) = 1, i 6= j.

§2 /> 1.2 ,XC
H 2 3 4)9?7�X`} HOMFLY 2d;'^B2d; (^ [2, 6]) $6t �d.U= 2.1 [6] (1) HOMFLY 2d;' n-^B2d; cn(L;x) ~-_L_Tt%-:

(a) c0(unknot;x) = 1, cn(unknot;x) = 0, n 6= 0;

(b) xcn(L+;x) − cn(L−;x) = cn−δ(L0;x), �� δ = 1
2 (r+ − r0 + 1), L+, L−, L0 =B^-P 2 E<' 3 <-e�O, r+ I r0 6	= L+ I L0 '6�B.
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(2) 3 Ki = L '6�,i = 1, 2, · · · , r, λ = L '�O'B, U λ =
∑

i<j

Link(Ki,Kj), �
c0(L;x) = (x− 1)r−1x−λc0(K1;x)c0(K2;x) · · · c0(Kr;x).[W cn(L;x) U cn(L), ��-_Q	.J� 2.1 (1) 3 L+, L− =�d, �

xc0(L+)− c0(L−) = c0(L0).

(2) 3 L =6�BU 2 '�O L = l1
⋃

l2, �
c0(L) = (x − 1)x−λc0(l1)c0(l2),�� λ = Link(l1, l2).U�Æ-| 1.2, �l0 0-�h p =�4djj�ÆUw, 
=|U-F0�4d-| 1.2 ��, ��0�F#x'�ÆnwvMG�4dI K0 #�MI%v�Æ.3 n = 2m, 0)x59�B r, ��f℄X [2] �E�}'P, 3 Kr =P 3 E<'�d, K0 =�4d. 3 0 6 a 6 r − 1, 1 6 b 6 r − a. � Ka+b b�+ ca+1 �85t�

n-move, Ka+b �� Ka. |� dn(Ki,Kj) 6 1, 0 6 i, j 6 r, i 6= j. U��Æ dn(Ki,Kj) = 1,

0 6 i, j 6 r, i 6= j, �l�Æ K0, K1, · · · , Kr =�N'�d. _`}�d��� c0(L)$6 Ki I Kj , i 6= j.

H 3 Kr~Q	 2.1 IP 4 � Kr '�A%-_B^:

c0(Kr) =
1

x
(1 + (x− 1)c0(L(2m, r))) =

1

x
+
(

1−
1

x

)

c0(L(2m, r)),�� L(a, b) =P 5 E<'�d, L(0, b) =�4d. US��Æ, �l�Æ c0(Ki), i =

0, 1, · · · , r �b).~�A, %
c0(L(2m, r)) =

1

x
c0(L(2m− 2, r)) + (x− 1)c0(Kr−1)

=
1

x

(1

x
c0(L(2m− 4, r)) + (x− 1)c0(Kr−1)

)

+ (x− 1)c0(Kr−1)

=
1

x2
c0(L(2m− 4, r)) +

1

x
(x− 1)c0(Kr−1) + (x − 1)c0(Kr−1)

...

=
1

xm
c0(L(0, r)) +

( 1

xm−1
+

1

xm−2
+ · · ·+ 1

)

(x− 1)c0(Kr−1)
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H 4 Kr -)9E
H 5 L(a, b)

=
1

xm
+
( 1

xm−1
+

1

xm−2
+ · · ·+ 1

)

(x− 1)c0(Kr−1)

=
1

xm
+
(

x−
1

xm−1

)

c0(Kr−1).|�,

c0(Kr) =
1

x
+
(

1−
1

x

)

c0(L(2m, r))

=
1

x
+
(

1−
1

x

)( 1

xm
+
(

x−
1

xm−1

)

c0(Kr−1)
)

=
1

x
+

1

xm
−

1

xm+1
+
(

1−
1

x

)(

x−
1

xm−1

)

c0(Kr−1).



4 � ��% p�" �e( n-Gordian 8i 447yD*, �
c0(Ki) =

1

x
+

1

xm
−

1

xm+1
+
(

1−
1

x

)(

x−
1

xm−1

)

c0(Ki−1), i = 1, · · · , r.�x# K0 =�4d, Ev
c0(K0) = 1, c0(K1) =

1

x
+

1

xm
−

1

xm+1
+
(

1−
1

x

)(

x−
1

xm−1

)

.|U
max deg c0(K0) = 0, max deg c0(K1) = 1.0 i jjE�, w%

max deg c0(Ki) = i, i = 0, 1, · · · , r.|� c0(Ki), i = 0, 1, · · · , r �b). �3 Ki I Kj �KM, i 6= j, %�.

§3 S3KA
1969 �, Erle[7]g2�-e�dI�O't�o�P. 1983 �, Kauffman[8]om��dI�O�
�o�P_'dA. `��
��PU pass-move, -P 6 E<.�d K I K ′ �Z' pass-move-Gordian qz= K MG pass-move �U K ′ lq

pass-move '"f�B, W$ dpass(K,K ′). 3 0 6 a 6 r − 1, 1 6 b 6 r − a. �x#�P 7 E<'�d�' da+1 b�+�85t� pass-move, n` Ka+b �U Ka. 
�Æ
dpass(Ki,Kj) 6 1, 0 6 i, j 6 r, i 6= j. |U Ki �KM� Kj (i 6= j), dpass(Ki,Kj) = 1. |��-_Q	.

H 6 pass-move

H 7 KrJ� 3.1 . n =�B, �0)x�d K0, /��t �d K0,K1,K2, · · · , 9%
dn(Ki,Kj) = 1, dpass(Ki,Kj) = 1, i 6= j.
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The n-Gordian Complex of Knots
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Abstract In this paper, the n-Gordian complex of knots is defined which is an extention

of the Gordian complex of knots. The authors show that if n > 2 and n is even, then for

any knot K and any positive integer r, there is a finite set of knots of size r containing K,

such that the n-Gordian distance between any two knots in this set is 1.
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