Taylor and Maclaurin Series

DEFINITIONS  Taylor Series, Maclaurin Series

Lc.:t f be a function with derivatives of all orders throughout some interval con-
taining a as an interior point. Then the Taylor series generated by f atx = ais
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The Maclaurin series generated by f is
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the Taylor series generated by fatx = 0.

Example : Find Taylor series of f(x)=e*at x=1 .

Sol:

Note that f®(x)=¢* forall n , thus f”(1)=e foralln
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Example : Finding a Taylor Series

fx)=1/x at a=2



Solution ~ We need to find f(2), f'(2), f"(2),.... Taking derivatives we get
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Example :
Find Maclaurin series for f(x)=sinx

f(x)=sinx — f(0)=0 and f'(x)=cosx — f'(0)=1
f'(X)=-sinx — f'(0)=0 and f"(x)=—-cosx — f"(0)=-1

f@x) =sinx — f®0)=0 and f9(x)=cosx — f@(0)=1
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Exercises: Find the Taylor series for the function at point a
T

f(x) =cosx , a=_; . f)=+x a=4

f(><)=l f(x)=Inx a =1
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