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�O�vm pL �Q Q� R ��yxrO�at 	x � Z Qo � �u� QtD

hr�� ��x � �����x� ���x � �� � �

�� ��x � �����x� ���x� �� � ���

G� x��x � ��� � x� � ��x� ���

�syv VwQ

Qo�O ��ypYi QO Q�m �xt�O� QO "CU�v VwQ CWy u�� x� OwOLt x� RHD �xDi��CN�U ��yVwQ

xQ�� wO u�wD�t sy u
 R� TB �DL �O� wW�t �vW
 x� RHD Qo�O ��yVwQ R� ��a� ��

�OQm u��� �Q "�CU�v VwQ OvJ u�� x� OwOLt x� RHD �xDi��CN�U ��yVwQ
 �xrtH

Qo � 	��xrtHOvJ l� uOQm x� RHD ��Q� ����� Q ��yO�OaDU� VQwQB ��Q� CU� �v�O�t uOQm x� RHD

�x� RHD QO Qo � �t� %Ow� Oy�wN �CQ�yt
 l� x� RHD CQwY u�� QO 	O� Q�o� ltm xOW xDio ��yVwQ R� �ki

�D O�vm VqD �OW Oy�wN �C�kqN
 l� x� RHD CQwY u�� QO 	O� Q�� Q�m x� �Q xR�D �WwQ ��xrtHOvJ l�

��Ha ��xrtHOvJ l� O� Q�O sRq xm ��xO�t �yvD �O�vm u��aD �Q syv VwQ s�v w O�vm hWm ��xR�D VwQ

Q��U� Q�m OwW�t x� RHD xm ��xrtHOvJ l� uDN�U xm O�vmv Vwt�Qi w "OwW x� RHD CU� Q�Qk xm CU�

"O�vm �Q� syQO �Q ��xrtHOvJ �D OvJ CU� �i�m %CU� �DL�Q



Q�o �Qi ��yVwQ

�Q �yu�O���� Q Q�m R�� �mJwm Q��U� VN� uDt u�� ��O�vm x�ov CkO �� Q� R p�	DUt uwQO uDt x�

�Q� R %OvU�vW� �Q �y��xrtHOvJ ���vO QDy� w QDW�� xJ Qy xm Ovvm�t �aU �yu�O���� Q �OWm�t Q� wYD x�

�CU� OwHwt �Q��U� p�qO �y��xrtHOvJ ���vO ���U�vW ��Q�

���the following questions arise naturally�

�Primality� Is there an algorithm for deciding if a given ideal is prime�

�Irreducibility� Is there an algorithm for deciding if a given a�ne variety is

irreducible�

�Decomposition� Is there an algorithm for 	nding the minimal decomposition of a

given variety or radical ideal�

The answer to all three questions is yes
 and descriptions of the algorithms can be

found in the works of Hermann ���
��
 Mines
 Richman
 and Ruitenberg ������
 and

Seidenberg �����
 ������ The algorithms in these articles are not very practical�

However
 the work of Gianni
 Trager
 and Zacharias ������ has recently led to

algorithms implemented in AXIOM and REDUCE that answer the above questions�

See also Chapter � of Becker and Weispfenning ������ and
 for the primality

algorithm
 x ��� of Adams and Loustaunau �������

A di�erent algorithm for studying these questions
 based on ideas of Eisenbud


Huneke and Vasconcelos ����
�
 has been partially implemented in Macaulay�

��Cox� �xDWwv �Ideals� Varieties� and Algorithms� ��Dm swO A�J R� ��� w ��	 C�LiY R� xDiQoQ� ��

��O�Shea� w �Little�



�CU� u�vJ uDt u�� R� �WN� �xtHQD

�OQ�O OwHw �p�m�O�Q p
xO��
 �� ��vwoOvJ
 l� �xv�tm �x� RHD uDi�� ��Q� �tD� Qwor� ��
 �x� RHD� 	

� � � 	CU� �xr�
 VUQB xU Qy MU�B

��yVwQ x� uDt u�� �OvDUy �Q�H syt Q��U� swyit wO �p�m�O�Q p
xO��
 w ��vwoOvJ
 uDt u�� QO

C�ty� 	�yu�O���� Q s�v �vwo �vwo �Ovm�t xQ�W� �Q�H ��yQ�DN�U R� ��Uw ��xDUO �x� RHD ��Q� �Q�o �Qi

xm CU� �Q�Ri�sQv s�v �AXIOM
 �xS�w uDt u�� QO �OyO�t u�Wv �Q �w�wt u�� ���� wB 	�yM� Q�D w

��yQ�Ri�sQv
 QO O�BtU ���� Q x�o�w QO �OvQ�o�t ltm �y��xrtHOvJ �xar�	t ��Q� u
 R� �yu�O���� Q

�Ci�� u�wD�t �Q �yQ�Ri�sQv �wv u�� s�v R� �DUQyi ��Q�H

�O����� �Q �yv
 �CU� xOW xQ�W� Qo�O Q�Ri�sQv wO s�v x� uDt u�� QO �u� QtD

�� polynomial
 w �� method
 w �� decomposition
 ��yxS�w O�rm �DvQDv�� �wHDUH ��

�O�vm �QDW�� �w�mHvm ��xrtHOvJ l� �x� RHD ��yVwQ �xQ�� QO O�v�wD�t

x� RHD ��
VwQ ��

��xrtHOvJ �
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