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Section 11.9: Representations of Functions as Power Series
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Geometric Power Series: E =14+t 4+ 4. = 1 converges for
_ — T
n=0 )
x| < Pwith Radius of convergence = 1 and interval of convergence (—1,1)
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Example: Find the power series representation of f(x) and the radius and in- g
terval of convergence.
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Example: Find the power series representation of f(x) and the radius of con-

vergence,
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Theorem: If the power series Y ¢,(r —a)" has a radius of convergence R > 0,
n=>0
(a9 .
then the function defined by f(x) = > ¢,(x — a)" is differentiable (and there-
—_— - L n=>0 _J

fore continuous) on the interval (a« — R, a + R) and

flxy=co+ci(x—a)+ ez —a)’ +es(z —a)* + ... = ch,{;r —a)"

T =0

f'(x) =1+ 2ca(x —a) + 3e3(z —a)> + ... = Z nep(z — a)™1

—: n=1
ci(r —a)?  cow — a) cn(z — a)*!
=C+clr—a)+— + =C +
-/ — o | 2 3 Z n+1
The radii of convergence for both f’(x) and f f(x)dz are both R. The interval

of convergence iay C‘ll&llg(‘.

Ch-11-9 Page 8



Pg 8

Monday, November 4, 2019

7:54 PM

o0 o0 00 ;1’-”'+2
[ = Z 3_n g an
n=0 n=0
Fo— 'IU ;11-1 ;I'Q - 12 ;I'S ;1’4
TR E T ST I
T r? _ A
=1+ § T ‘3—2 + g + ? T ‘3—2 +
00 . -.
; na" (n + 2)a"t!
=2 =)

Ch-11-9 Page 9




Pg9

Monday, November 4, 2019 7:54 PM

Example: Evaluate this integral by using a power series and find the radius of
CONVergence.
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Example: Find a power series representation of f(x) and determine the interval

and radius of convergence.
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Example: Find the power series representation of these functions. determine

the radius of convergence. ~ ~ nt
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Example: Find the power series representation of f(r) and determine the ra-
dius of convergence.
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Example: Find a power series representation of f(x).
D S o ~ o,
f“)_{_1+,r)-‘* j- -"’ (h‘—x) T - 5 X = i(") x
) -Cx
- N 2 3
, -xle\ = | =% t+x -Xx 4
=1
L
(x)" - X) ‘_ -2 _ n
c 2 D - - (H-);) = ,‘,z = Z Y "X

/ -3
- - n-2
j - 2 (”)‘3 = =~ 2 C—l)nﬁ (n_\\ Y

" " -Z -
‘C: éj {)‘) = -é D ~ (n-1)Xx = 2 - ™ "/”')XMZ
n=2 n:L
2=
p shdt 1 nlex
Lef gz 072
O'H.:V\ 9 4= n-y

— 2 (“) (7'42)[7-“3 )go

Ch-11-9 Page 17



Pg 14

Monday, November 4, 2019 8:03 PM

Example: Find a power series representation of f(xr)
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Example: Use a series to evaluate this integral.
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