The Multiplicity of a Root

Definition: The multiplicity of @ € F' as a root of
f(x) € Flx| is

Hllllta(f) — exptx—a(f(m>)‘
Thus:
multy(f) >m < (x —a)” | f(x).

Theorem 10 (Derivative Test). Let f(x) € Clz]| be
a polynomial and a € C. Then

multe(f) > m < fla)= f(a)=...= fm Y =0,
where f/, " = f@ . ) denote the 15,214
..., k-th, ... dervatives of

mct. In particular,
multy(f) =m <
fla)=f'la)=... = Fm=l =0 and f"™ £ 0.
Example: Let f(z) = (z — 1)%(z — 2). Then

flz) = (z—1)(3z = 5),
(z) = (32 —5)+3(x—1) =62 — 8.

/(1) = 0 but f(1) = =3 # 0, so



