10.5: Power Scries
DEFINITION 1. A power series about = = a (or centered at @ = a), or just power series, is any

series that can be written in the form C"CQ“"‘
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where a and ¢, are numbers. The ¢, ’s are called the coefficients of the power series.
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THEOREM 2. For a given power series Z en(z —a)” there are only 3 possibilities:

T

1. The series converges only for r = a. R= O ‘e
Y
2. The series converges for all x. R =R v S“

3. There is R > 0 such that the series converges if |t —a| < R and diverges if |z — a| > R. We call

ch It the radius of convergence.

REMARK 3. In case 1 of the theorem we say that I? = 0 and in case 2 we say that I = oo
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DEFINITION 4. An interval of convergence is the interval of all x’s for which the power series
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EXAMPLE
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5. Assume that it is known that the series ch(;r +

n=>0

x=-3 @nir

3)" converges when x = —10 and

diverges when x = 6. What can be said about the convergence or divergence of the following series:
[» o] (= w]

D 2

xtyea = *=~-1
C/Oy\\ler QS
(see diagram helow

)

n=>0 73 x_:‘ "L’ n=>0

Z Cngn
xth=38

x=S
%mformc\'h'ovx_




r.e’ wi‘“‘ TSX

2 Cowverges pri¢,or
wl <)
e [Ty e x <l
' R=4
_———=&h\1‘=\7’\<\
W




> [ N "
EXAMPLE 6. GmenZ—(jiﬂn(Hs)”. d’“\-l 4\"‘ () \ 4“ ‘x 3)
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(a) Find the radius of convergence. _ '\J‘l ‘X*S\n*\
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EXAMPLE 7. Given E %(3 —6)"— i h (3 A
n=1

= h=
(a) Find the radius of convergence.
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(b) Find the interval of convergence.
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EXAMPLE 8. Given Z Y, (@ +8)",
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(a) Find the radius of convergence. n
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(b) Find the interval of convergence. \
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(a) Find the radius of convergence.
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EXAMPLE 10. Giv Zg+1 n+1' ‘)owQ( sevies

(a) Find the radius of co
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