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...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 affine variety is
irreducible?

(Decomposition) Is there an algorithm for finding 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

Seidenberg (1974, 1984). The algorithms in these articles are not very practical.
However, the work of Gianni, Trager, and Zacharias (1988) has recently led to
algorithms implemented in AXIOM and REDUCE that answer the above questions.
See also Chapter 8 of Becker and Weispfenning (1993) and, for the primality
algorithm, § 4.4 of Adams and Loustaunau (1994).

A different algorithm for studying these questions, based on ideas of Eisenbud,

Huneke and Vasconcelos (1992), has been partially implemented in Macaulay.

found in the works of Hermann (1926), Mines, Richman, and Ruitenberg (1988), and
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