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P1(x) =
x3 + 1

x + 1
, P4(x) = (x − 1)(x3 + 1)(x4 − 1),

P2(x) = (x − 1)(x2 + 1), P5(x) =
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(x + 1)(x2 + 1)
,
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• �� N ≡3 1 � �� � ) Σ(Rc(M, N)) � 	 � �) � � � � � � � 
�

�) � Zc
R(M, N) = 0�

• � �� � �
 � 	� �

− �� M ≡3 0 � �� � ) Σ(Rc(M, N)) � 	 � � � � � � � � � ��� � � � 
� ) �

� � � 
 � � �$� �� 2n 	 �� � �� 	 �� � � � � ) 	 � �) mn − 1 �

�) � Zc
R(M, N) = 2n�

− �� M ≡3 1 � � 2 �� � ) Σ(Rc(M, N)) � 	 � � � � � � � � � ��� � � � 
� ) �

� � � 	 �) � 
� 	 �� � �� �� � � � � ) 	 � �) mn − 1 �

�) � Zc
R(M, N) = (−1)n�


 � �� m = bM+1
3 c �) � n = dN/3e�
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�
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�

�

R7

�
�

�

tr(RN)M = Zc
R(M, N) �

�

�

RN(C, D) =

{

(−1)|D| �� cC ∩c D ∩c (C − 1) ∩c (D − 1) = ∅,
0 � �� � �
 � 	� �

� � � � �� � �
	 �
� �� � �

• �� N ≡3 1 � �� � ) RN � 	 ) � 
 � � �� ) � � � 
 
 � � 	 � � �$� ) � � 
� � 	 � �� � ��

• � �� � �
 � 	� � RN� � 	 � � �$� ) � � 
� � 	 +

− 0
 � �� � � 
 � � � 
 � � � � � dN − 2n �

− 1
 � �� � � 
 � � � 
 � � � � � (2n + 2(−1)n)/3 �

− j �) � j2
 � �� � � 
 � � � 
 � � � � � (2n − (−1)n)/3 �


 � � �� dN := 2dN/2e � n = dN/3e � �) � j = e2iπ/3�



�� � � � �� � �� � � � � � � � � �� � � � � �� � � � � � P(K, N)
� � � � �� �

P(4,8)

• �� K ≡3 1 � �� � )
− �� N ≡3 1 �� � ) ZP(K, N) = 0 �

− � �� � �
 � 	� � ZP(K, N) = (−1)n
 � �� n = dN/3e�

• �� K ≡3 2 �
 � � �� N = 2qK + r �
 � �� 0 ≤ r ≤ 2K − 1�

− �� r ≡3 1,2 � �� � ) ZP(K, N) = 0 �
− � �� � �
 � 	� ZP(K, N) = 1.

• �� K ≡3 0 �
 � � �� N = 2q(K+1)+r
 � �� 0 ≤ r ≤ 2K+1�

− �� r ≡3 0
 � �� r ≥ 1 � � � r ≡3 1
 � �� r ≤ 2K � �� � ) ZP(K, N) = 0 �

− � �� � �
 � 	� � ZP(K, N) = 1�
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K
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• �� K ≡3 1 � �� � ) eiπ/3 �) � e−iπ/3 � �� � � � � ) � � 
� � 	 �� OK�

• �� K ≡3 2 � �� � ) � 
 
 �� � 2K �� � � � � 	 �� � ) � � � � � � �� � � � � � �� −1 � � �� � � �$� ) � � 
�

� � 	 �� OK�

• �� K ≡3 0 � �� � ) � 
 
 �� � (2K + 2) �� � � � � 	 �� � ) � � � � � � �� � � � � � �� −1 �) � � ��

K � 	 � � � � ±i � � �� � � �$� ) � � 
� � 	 �� OK�
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��� � � �) � � �� � � � 
 � � � � � �)

• � �� � � 	� � ��� 	�

• 
 � �� � � � � ) � � � � � �) � � � � �) 	 ⇒ � � �� � � � � ) � � 
� � 	 �� �� � � � �) 	� � � � � � � � � OK�
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TN(C, D) =
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(−1)|D| �� C ∩ D = ∅,
0 � �� 
 �
 � 	 
�

� � � � � 
 
 + 
 � � N = 3 � �� 
 �) � 
 � 
) � 
) � 	 
 � 	 �) �� 
 3� � � �) � 
 �) 
 � � 
 ∅, {1}, {2} �

{3}, {1,3} � �) �

O3 =

















1 −1 −1 −1 1
1 0 −1 −1 0
1 −1 0 −1 1
1 −1 −1 0 0
1 0 −1 0 0
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












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 � � � �) �
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 � � � � +
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