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, -� a, b ∈ Zm� �����

a⊕m b = a + b mod m, a�m b = a · b mod m.
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�� a, b, c ∈ Zm" .�����
� �
 �	���,
a⊕m b = b⊕m a� a�m b = b�m a�
(a⊕m b)⊕m c = a⊕m (b⊕m c)�
(a�m b)�m c = a�m (b�m c)�
(a⊕m b)�m c = (a�m c)⊕m (b�m c)�
a⊕m 0 = a� a⊕m (m− a) = 0�
a�m 1 = a"
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a⊕m b = a + b , a�m b = a · b.
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a · b = a · c
�����



���

b = c.

������	


���
��� ������	 ����� ���
�

������	 ��� ������� �����	��� �	����  !�	� �"�	�	 �	#��
�$ �������% �&
�� �"�	�	 �	#��
�$ ������� ������� ��	'���	 �m
 (� n ∈ N% �����

(an)m = a�m ...�m a,
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(an)m ≡ an (mod m).
�� ������	% �	 �'	 n1% n2 ����!

(an1)m · (an2)m = (an1+n2)m
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(((an1)m)n2)m = (an1n2)m.
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aϕ(m) = 1
�'	 ����0 a ∈ Rm
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ak = 1.
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3+�� �	 �'	 a ∈ Rm

radma = min{k > 0, ak = 1}.
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ak+radma = ak.
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[a] = {1, a, ..., aradma−1}.
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|[a]| = radma.
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bH = {b · h; h ∈ H}.
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|b[a]| = radma.
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b1 = b2 · ar2 , b2 = b1 · ar1 .
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k · radma = ϕ(m).
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aϕ(m) = 1.
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