
Summary of Axler Chapter 4: Polynomials

A root of a polynomial is a value that makes the polynomial zero. The value λ

is a root of p(z) iff p(z) = (z − λ)q(z) for a polynomial q(z) with smaller degree.

It follows by induction that a polynomial of degree m has at most m roots.

The Fundamental Theorem of Algebra says that every nonconstant poly-

nomial with complex coefficients has a root. And so by induction, every such

polynomial of degree m can be written as

p(z) = c(z − λ1) . . . (z − λm)

for some c, λi ∈ C. Furthermore that formulation is unique up to the order of

the λi.

Note that if λ is a root of a polynomial with real coefficients, then so is its

complex conjugate λ̄. A real polynomial x2 + αx + β has real roots iff α2 ≥ 4β.

A real polynomial has a unique factorization

p(x) = c
∏

i

(x − λi)
∏

j

(x2 + αjx + βj)


