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Theorem 5.1 (Eisenstein’s Criterion). Suppose R is a domain and let n > 1, and consider
the monic polynomial

f)=z"+a,_12" "+ -+ a1z + ag € R[z].
If there exists a prime ideal P of R such that ag,...,an,_1 € P and ay ¢ P?, then f is
irreducible in R[x].

Theorem 5.2 (Gauss’ Lemma). Let R be a UFD with field of fractions F. Regard R as a
subring of F' and R[z] as a subring of F|x] via the induced map R[z] — F[z]. If f(z) € R]z]
is irreducible in Rz, then f(z) remains irreducible as an element of F[z].

Theorem 5.3. Let R be a UFD with field of fractions F'. Regard R as a subring of F' and
R[z] as a subring of F|x] via the induced map R[x] — Fz]. If f(z) € Rlz] is irreducible
in Fz] and the ged of the coefficients of f(x) is a unit, then f(x) remains irreducible as an
element of Rlz].
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