DATE:

Recall writing a function as a Power Series:
f) =co+ax—a)+x—a)+cx—a)++cx—a)”+ -

forx=a, f(a) =

SO, Cy =

f'(x) =c1+ 2¢,(x —a) +3cz(x —a)®> + 4c,(x —a)® + -+ nep(x —a)™ 1 + -
then, f'(a) =

SO, 1=

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

SO, Cy, =

f"(x)=2-3c3+ 2-3-4cu(x—a) + -+ (n—2)(n— Dn-cy(x —a)" 3 + -
then, f""'(a) =

SO, C3 =
Do you see a pattern?
Predict f™ (a) =

SO, ¢, =

Therefore, a function as a Power Series:
fX)=cotox—a)+c(x—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
NS J




and the partial sum, called the
Taylor Polynomial of order n for f(x) )
P(x) = + (x—a)+ (x—a)*+ (x—a)+-+ (x—a)"
n
=> (x—a)*
\_ . where f is generated (centered) @ x = a )
For a more specific case, we have:
4 Maclaurin Series )
fx) = + x + x? + x3 44 x4
-y e
k= .
L where f is generated (centered) @ x =0 )
.Exampl.e 1:

. Find the Maclaurin Series of f(x) = e*

° Example 2:
Find the Maclaurin Series of f(x) = sinx




