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1�â1 a� N |u��	DE;8 a× aφ(N)−1 mod N = 1�½¾
�º�Z¿FG a ~ N ����� x = aφ(N)−1 mod N/@0
RSA��+�1Àÿ���)¤��W·�Ë��� dï

e× eφ(φ(N))−1 mod φ(N) = 1

� d = eφ(φ(N))−1 mod φ(N)/ÁÂÃT89 N�@Z89 φ(N)�:
�ÁÂ�²�j�4���Ë���/Ç%�Ä�Å4ò�4�
�89 φ(N) �Ì��� φ(φ(N))�ÌU�6�¿�/

Ç%
��-�Æ\�ÇÈ9É��� (Extended Euclidean

Algorithm)�)
��ÇÈ9É����ÊË�ÇÈ9É���
�·'+¬´:ë+¾¿����%�â��(�Lk/_`¢
· a� n�+¬´:ë gcd(a,N)�eQ�Q� r0 = N#r1 = aå`
N > aæ�T"DE;	·�ï

r0 = r1g1 + r2

r1 = r2g2 + r3

...

rj−2 = rj−1gj−1 + rj

...

rm−3 = rm−2gm−2 + rm−1 (7.1)

rm−2 = rm−1gm−1 + rm (7.2)

rm−1 = rmgm (7.3)

+"·�� rm �� a � N �+¬´:ë�)¤��DE,-�
Ì¨#é�/KL�· gcd(155, 496)Lkï

496 = 155× 3 + 31

155 = 31× 5

�	 gcd(155, 496) = 31/



“00IS”
2005/11/21
page 219

i

i

i

i

i

i

i

i

	
� ������� 219

¦§LV��Æ\�ÇÈ9É���d·����]^:
w� d = e−1 mod N �e�»o�� e � N z{�|u�:�
rm = gcd(e, N) = 1�¶´. (7.1)X (7.2)� 

rm = rm−2 − rm−1gm−1

= rm−2 − (rm−3 − rm−2gm−2)gm−1

= (1 + gm−1gm−2)rm−2 − gm−1rm−3

¡�*¢�+"%�;	·�t¤öë d� t�4� rm = dr1+tr0�
p�� de + tN = 1�â1�öë d âA��DE�·����
� d = e−1 mod N�:

1 = de + tN mod N

= de mod N

0 RSA���+�1�:4��89 φ(N)�(4��;	
��Æ\�ÇÈ9É���d·�âË��� d = e−1 mod φ(N)/
@�â[\589 N xZ89 φ(N)�([Eÿ�¶´µ��
(e,N) W·�Ë��� d�@��[E6²�¨ N �'ªt¤¬
uë p � q�¦§ φ(N) = (p− 1)(q − 1) �;	g·�/%« φ(N)

g·��Ë��� d �;	VøÍg�8�RSA��+�p�Z
vw¯/
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