
COURSE ANNOUNCEMENT FOR FALL 2009

Course Title: Math 788F: The Theory of Irreducible Polynomials

Instructor: Michael Filaseta

Prerequisites: Graduate Standing
(no prior Number Theory course is necessary; background material will be given)

Meeting Time: 1:25-2:15 MWF

Description: The choice of topics for the course will depend on students’ interests. Some possible topics
include Eisenstein’s criterion, Newton polygons, irreducibility criteria, finite fields, factoring algorithms,
density results, cyclotomic polynomials, other special polynomials, Capelli’s theorem, covering problems,
Hilbert’s irreducibility theorem, sieve methods, and “almost” prime values of polynomials. Some likely
results and questions to be considered are:

1. If dndn−1 . . . d0 is the decimal representation of a prime, then f(x) =
∑n

j=0 djx
j is irreducible

(over Z). For example, since my phone number 7776589 is prime,

7x6 + 7x5 + 7x4 + 6x3 + 5x2 + 8x + 9

is irreducible.

2. If f(x) ∈ Z[x] with deg f(x) = n and there exist n + 5 integers m such that f(m) is prime, then
f(x) is irreducible.

3. The probability that a random polynomial in Z[x] is irreducible over the rationals is 1.

4. Given any integers a1, a2, . . . , an−1, the polynomial

xn

n!
+ an−1

xn−1

(n− 1)!
+ · · ·+ a2

x2

2!
+ a1x± 1

is irreducible over the rationals.

5. Suppose that f(x) and g(x) are in Z[x] with f(x) irreducible. When can we conclude that
f(g(x)) is irreducible?

6. The polynomial

(5x9 + 6x8 + 3x6 + 8x5 + 9x3 + 6x2 + 8x + 3)xn + 12

is reducible for all n ≥ 0. What does this have to do with another problem Erdős and Selfridge
are willing to pay money for (assuming you come up with the right answer)?


