
9. 9 Convergence of Taylor Series

Recall from Sec 9
.
8 that the Maclaurin series of

the function f(x)=e
* is [From Sec 9

.

7,
the

interval of
is

Convergence
Example : (- 0

,
9)

. ]

The
Maclaurin series

Find the Taylor series at x=0 for the functions ...

a) e
- 9x

b) 10 xe
- 9X

our given function for part (a)

Sol
-

a) If f(x) = e
*

then f(-qx) = e-
**

So
*

=f(-9x)
our given function for part (b)

-
- 9X

b) If f(x) = e
↑

then 18xf(-ax) = 10 Xe

So loxe
*=10xf(9x) = 18xgxn

from part (a)

= =10 x +19-x
n = 0

=
g x

n !

Note: Interval of convergence is (0 , 2) for both



Recall from Sec 9
.
8 that the Maclaurin series of the

O

function f(x) = cos X (x - 1x +
+ x*

-
+x+is X +...

4 ! 6 !
2 !

(Reindex so that n=o n =1n= 2 n= 3 n = 4>
[ Check using Ratio Test that

= the interval of convergence

is (-0,
0) .]

Example : the Maclaurin series

-
Find the Taylor series at x=0 for the functions ...

a) x2 Cos

b. eXcosx (just the first four nonzero terms)

Sola) If g(x) = cos X then x2g() = Xcos
O

so x=cos() = x-g(() = X2

= (2x2n = (2X

b) If f(x) : e
Y

and g(x)=cosX
then f(x)g(x) = excos X

So ex cosx = f(x)g(x)= x

X
The first four nonzero terms

Note : Interval of convergence is (0 , 2) for both



Example :

the Maclaurin series

-
& Find the Taylor series at x=0 for the function - (2x+x cos X)

(b. Find the first three nonzero terms

Sol

a)

-

i
6) The first three nonzero terms




