MATH 262 TAYLOR SERIES REVIEW

Theorem: If f has a series representation at a, it is of the form

< r(k) N p(k)
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with f(*)(a) the kth derivative of f, evaluated at a.

Tn(z) = iV:O %(x — a)* is usually called the Nth Taylor polynomial for

fand Ry(z) = 2207 vy f(kk),(a)( — a)¥ is called the Nth remainder term. The
remainder term tells you how good the approximation to f Ty is. Also, If you
need to show that the series really converges to f on some interval z € [a,b], the
following provides the means (a criterion) for establishing this (just get |Ry(z)| — 0

as N — oo for z € [a,b]).

Theorem: (Taylor’s Inequality) If | f(N+D| < M for |z — a| < d, then
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and so

e = cos(x) 4 isin(x)

by direct calculation.

Ezercises: Find the 3rd order Taylor polynomials for the following functions near
the indicated points.

of(xz) =In(1+x) a=0

of(z) =e* a=0

Taylor series can be used to evaluate limits, too. Find lim,_.q

sm(m

51n(a:) c and

lim,_.q T by any means you wish, but try by expanding the sin in ltb Taylor
series and Workmg out the computation.

Maple can do these for you immediately.



