
�������

��� ��� ��(��)� �	�


������ (� 179� )�������

1. RSA��������� !"#$��(%&'()*+x,-. )

(a) -./012345	 p46 q4,�781	29:n4 = p4q4;

(b) <=/0��>? e4@: gcd(e4, (p4 − 1)(q4 − 1)) = 1,7 (n4, e4)ABCD

 EFGH%&�I p46 q4JK�;

(c) %&7L'(M *+NOP�Q	m3 (RSm3 < n4);

(d) T"�U c3 ≡ me4
3 (mod n4) ,<=7�U c3(M,-.;

(e) VWXY-.HF p46 q4,LZ[\Z"]ϕ(n4) = (p4 − 1)(q4 − 1);

(f) ^_`abcN2d#e:��fg d4,hid4e4 ≡ 1 (mod ϕ(n4));

(g) j=-.7�U c30d4>?�$8k\lmPnU��08*+�

m3 ≡ cd4
3 (mod n4);

2. -.oY�pUqm4,%&rstuvw�;[x\$�yz�

• %&/01Q45	 p3, q3�T"{9|n3 = p3q3;}r~�/0���

1�φ(n3) = (p3− 1)(q3− 1)���φ(n3)�5 �	 e3,�T"t�φ(n3)�

� e3 9#���d3;%&7 (n3, e3)CD�Id3, p3, q3JK���;

• %& w�W y ≡ ,\7	� (m4, y)CD�;

-.\��*+ ��%&Lw�` ���$��

• ����]%& CDfg ,�T"z ≡ ;

• � ,J-.��8w�WY� ��JW��;
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3. �7u��Q������Q   ¡¢�£¤¥¦§¨,%&�Q©ª�

t«HUq¬��®�w¯ ¢°;RS-.Y�Q±²³' ´µ;[

'¶·¸¹�[L° º» (LZ¶~©¼½~[7oY¾¿À\ZÁ:ÂÃ

ÄÅ ),I[«'ÆÇ{[ ÈHFÉ� (LZ[\ZÊ[ËÌ ´n¶�Á0

ÍÎ );$ÏL'w¯ Uq�m3,£¤-.6%&\$�yz�

• %&/0�QRSA!"#� �n3 = p3q3;�Q��>? e3,�T"��

>?d3;}7 (n3, e3)CD�Id3, p3, q3JK���;ÐÑu�¶}wÒ�

=k\78%	ÊÓÔ ¸ÕÖ�×d;

• -./0�Ø©�	 k4 (mod n3)�T" t ≡ ,<=7 t(M

,%&;

• %&w¯ tW s ≡ ,<=7 s�(,-.;

• -."] ,Ù¥�w¯Umd3
4 ;

VW k4 /Ú�Ø© �LZ ke3
4 (mod n3)Û�RSA!"#����Ø©�

	 ���l�Ø© ;V8 ke3
4 m4tÜ5u�ÝY§¨ÞxYßm4 ÆÇ

àáâã (ä<Ù�#åæçm4 = 0 *+ );ÊÙQèé¼ê�%&�ËÌ

Lw¯ Uq¬���LH ;�ëw¯ ��ÒP�-.LoY w¯

Uq¥$rìíî w¯��L:ï �ð;

8ñòtó�ôõt ö©;÷$�-.\¦ST%&w��Q',ø[ù

ú�ûü Uq;LZý'Yþÿ ����¼��Ù�� ���Þxt

8«���;

u� w¯	#
�W ,Û�B L´�

]¼ ��ï��QÙ	v �Î���
��;
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4,795,063 07/19/88 Blind Signature Systems

4,795,064 07/19/88 Blind Unanticipated Signature Systems

4,914,698 03/03/90 One-Show Blind Signature Systems

4,949,380 08/14/90 Returned-Value Blind Signature Systems

4,991,210 02/05/91 Unpredictable Blind Signature Systems
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