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!"#$%&'$N(Carmihael$, aN�1 � 1 (mod N) (8a 2 Z; (a;N) = 1)
Korselt's riterion (1899)#$%&'$N(Charmihael$, N(squarefree &p� 1 jN � 1 (8p:)$; p jN) 1



�561 = 3 � 11 � 17�����%Carmihael$1729 = 7�13�19, 16046641 = 13�37�73�457!"[Chernik: Bull. AMS (1939)℄Uk(M) = kYi=1 (aiM + bi) (ai; bi 2 N ; k � 3)(Carmihael$%Universal form() Uk(M) � 1 (mod aiM + bi � 1)(8M 2 Z; 1 � i � k)�U3(M) = (6M +1)(12M +1)(18M +1)���Universal formU3(1) = 7 � 13 � 19 = 1729���Carmihael$U3(2) = 13 � 25 � 37 ���Carmihael$���U3(3) = 19 � 37 � 55 ���Carmihael$���� � �U3(6) = 37 � 73 � 109 = 294409���Carmihael$��fU3(M); M 2 N g�	
�%Carmihael$����������



!�A [Chernik: Bull. AMS (1939)℄Carmihael$(���,����Univ. form(���.�7 � 13 � 31, 11 � 31 � 41 � 61��(10M � 3)(20M � 7)(50M � 19)(12M � 1)(36M � 5)(48M � 7)(72M � 11)��(	���.!�B [Chernik: Bull. AMS (1939)℄k 2 N (k � 3)
��, k����Univ.form Uk(���, k+1����Univ. formUk+1(���.���%U3�����
U4; U5; � � �(�����.����%k � 4
��Uk(m) = (6m+1)(12m+1) k�2Yi=1 �9 � 2im+1�(�����, 2k�4 jm (k � 4)%��, m =2k�4M����, Uk(2k�4M)(Univ. form���.



���%�$%)�����Carmihael$(����������%�,�	
��%$����Univ. form���
��Chernik%����	�.������
�����
�����
Carmihael$%��%������k�%)������Carmihael$�k-$��������1939 Chernik���%���7$%���1978�����13 18$%Table%�'�1992 Zhang�1305$%���1993 Pinh���!< 1015%Table%�'�1994 Alford-Granville-Pomerane�Carmihael$(	
�����
�%"#�1996 L}oh-Niebuhr�1101518$%���%$Erd}os
%�X&�%Carmihael$%�$%�
'((1956))���.



k%Univ. form���
Pk(M) = kYi=1 (aiM + bi)�����,Hardy-Littlewood��(1923)#fM � X jPk(M) : Carmihael Num:g C(Pk) X(logX)k (X !1)
���C(Pk)�fai; bigki=1��������$.Dubner�
%�����	��, M < X%
,(6M +1)(12M +1)(18M +1)%�����!��Carmihael$%�$%'(����, M �109%�����%�$�%�����(2002).�������'(
�����.



����%$����Univ. form��	�
�'�, Chernik%�����	��.!�
�'������%Univ. form
���, Dubner%����������$%'(�����.���ar = (a1; a2; : : : ; ar) 2 N r (r � 3)((1) a1 < a2 < � � � < ar(2) a1+ a2+ � � �+ ar�1 = ar(3) aj j2ar (1 � j � r)(4) GCD(a1; a2; � � � ; ar) = 1�	����, k � r
��Uk(m; ar):= rYj=1 �ajarm+1� k�rYi=1 �2i+1a2rm+1�
���.
%��2k�r�1 jm���k > r%������m
��, m = 2k�r�1M���k = r%
�m = M�����, Uk(m; ar)�Universal form���.���
(1) (4)�	��r�%��$%
�(�r��
����
��#�������������(���,�	r%Univ. form Ur���
�(���.



�a3 = (a1; a2; a3) = (1;2;3)�(1) (4)�	��, U3(M; a3) = U3(M) ( Chernik'sform). k > 3
����, Uk(m; a3) = Uk(m).
%��	���, r � 3
��a1 = 1; a2 = 2r�2;aj = 2j�3 �2r�2+1� (3 � j � r)����, ar = (a1; : : : ; ar)�(1) (4)�	��.
%��k � r
��Uk;r(m) = Uk (m; ar):= �2r�2 �2r�2m+1�+1�� �22r�4 �2r�2m+1�+1��k�2Yi=1 �2r+i�3 �2r�2+1�2m+1�
����, Uk;r�Univ. form��'��.��
Uk;3(M) = Uk(M).���
Uk;r�Chernik%Uk%��	�����.



����U4;4(M) =(20M +1)(80M +1)� (100M +1)(200M +1)U5;5(M) =(72M +1)(576M +1)(648M +1)� (1296M +1)(2592M +1)��%r � 3
��, Ur;r(M)�r%Univ.form���.



������%�����	�.�k � 3
��
Wk(m) = (6m+1)k�2Yi=1(4 � 3im+1)�(2 � 3k�1m+1)����, 3k�3 jm%��m = 3k�3M����Wk �3k�3M�(Univ. form���.
�W3(M) = (6M +1)(12M +1)(18M +1)W4(3M) =(18M +1)(36M +1)� (108M +1)(162M +1)
�
�U4;4(M), U5;5(M), W4(3M)
���Dubner%�������M < X%���
��%Form��	���Carmihael$%�$%'(��������%�$�%�����.



U4;4(M) =(20M +1)(80M +1)� (100M +1)(200M +1)
���, M < X%���%U4;4(M)��	���Carmihael$%�$%���'(��E(X)���.��$N()$�����(�1= log(N)���
���, 20M +1, 80M +1,100M + 1, 200M + 1(��)$
�����,����������
�������,E(X) � A6aXX(Li(aXX)� Li(aX)� aXXlog(aXX) � aXXlog2(aXX)� 2aXXlog3(aXX))���Li(x) = Z x2 1= log(t)dt�, aX�log4(aXX) = log(20X +1) log(80X +1)� log(100X +1) log(200X +1)
%���	��$.	�A��%%

������$��41:51196.



����A= (2:5)4C1C2C3,���C1 = 32 Yp>5 p(p� 2)(p� 1)(p� 1)= 1:4083461 � � �
C2 = 34 Yp>5 p(p� 3)(p� 1)(p� 2)= 0:64944352 � � �
C3 = 32 Yp>5 p(p� 4)(p� 1)(p� 3)= 1:16188313 � � �
��������%��%�������.�	
��������E(X)����������N(X)����, X � 109	��� ����!	�"�#�.



U4;4(M)����X E(X) N(X) E(X)=N(X)103 2 2 1.00000104 17 16 1.06250105 90 87 1.03448106 506 487 1.03901107 3021 2959 1.02095108 19143 18960 1.00965109 127204 126997 1.00163
U5;5(M) = (72M+1)(576M+1)(648M+1)�(1296M +1)(2592M +1)����X E(X) N(X) E(X)=N(X)103 1 2 0.50000104 4 5 0.80000105 19 22 0.86364106 105 107 0.98131107 596 616 0.96753108 3555 3516 1.01109109 22261 22163 1.00442



W4(3M) = (18M +1)(36M +1)�(108M +1)(162M +1)����X E(X) N(X) E(X)=N(X)103 7 10 0.70000104 30 33 0.90909105 155 149 1.04027106 862 824 1.04612107 5108 5116 0.99843108 32170 32077 1.00290109 212716 213075 0.99832
����[1℄ W. R. Alford, A. Granville and C. Pomer-ane, There are in�nitely many Carmihaelnumbers, Ann. Math. 140 (1994), 703-722.[2℄ J. Chernik, On Fermat's simple theorem,Bull. Amer. Math. So. 45 (1939), 269-274.



[3℄ H. Dubner, Carmihael numbers of theform (6m+1)(12m+1)(18m+1), J. IntegerSeq. 5 (2002), Artile 02.2.1, 1-8.[4℄ A. Granville and C. Pomerane, Two on-traditory onjetures onerning Carmihaelnumbers,Math. Comp. 71 (2002), 883-908.[5℄ G. H. Hardy and J. E. Littlewood, Someproblems on partitio numerorum III, On theexpression of a number as a sum of primes,Ata Math. 44 (1923), 1-70.[6℄ G. L}oh and W. Niebuhr, A new algorithmfor onstruting large Carmihael numbers,Math. Comp. 65 (1996), 823-836.[7℄ R. G. E. Pinh, The Carmihael numbersup to 1015, Math. Comp. 61 (1993), 381-391.


