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9.2 Taylor Series
Recall the Power Series:

fX)=co+tcx—a)+c(x—a)+cs(x—a)®+ -+ ,(x—a)" + -
forx=a, f(a) =

SO, CO =

fl(x) =c1+ 2c,(x —a) + 3cz(x —a)? +4c,(x —a)® + -+ ne,(x —a)™ 1 + -
then, f'(a) =

SO, Cl =

f'(x) =2¢c,+ 2-3c3(x—a) +3-4c,(x—a)>+ -+ (n—Dn-c,(x —a)" 2 + -
then, f''(a) =

SO, CZ =

f"(x)=2"3c;3+ 2:3-4c,(x—a)+- -+ (n=2)(n—Dn-c,(x — a3 e
then, flll(a) —

SO, C3 =

Do you see a pattern?

Predict f ™ (a) =

SO, ¢, =

Therefore, the Power Series:

f) =co+ax—a)+ox—a)+c(x—a)+-+c,(x—a)* + -

can now be written as the

Taylor Series

flx) = + (x—a)+ (x—a)* + (x—a)*+-+ x—a)™+ -

= z (x — a)*

where f is generated (centered) @ x = a

)




and the partial sum, called the

4 Taylor Polynomial of order n for f(x) )
P,(x) = + (x—a)+ (x—a)* + (x—a)+--+ (x—a)”
n
- (x — )"
k=
where f is generated (centered) @ x = a
\_ g ( ) @ )
For a more specific case, we have:
4 Maclaurin Series A
fx) = + x + x? + x3 4+ x™ 4
-y o
k= .
where f is generated (centered) @ x =0
o
Examples:
Find the Maclaurin Series of f(x) = e* Find the Taylor Series for f(x) = e* at x = 2.
Construct a fifth order Taylor Polynomial Find a Taylor Polynomial of order 3

for sinx atx = 0. generated by f(x) = %at x=1.



