10.7 Power Series

@ A Power Series:

oo

X" =+ ax+oxP+axd -
n=0

x: a variable and the constants c,: coefficients of the series.
We can consider the sum as a function

f(x)= i cnx".
n=0

o More generally, a power series centered at x = a has

oo

cn(x—a)"=c+a(x—a)talx—a)P?+ca(x—a)P+ -,
n=0

o If we take ¢, =1 for n> 0 and a =0, the power series becomes
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Xn:1+X+X2+X3+--~+Xn+-'-
n=0

which converges when |x| <1 and diverges otherwise.



A power series Y _o cn(x —a)" has only three possibilities:

1. The series converges only when x = a.

2. The series converges for all x € (—oo,0)

3. 3R > 0 such that the series converges if [x —a| < R
and diverge if |x —a| > R.

R is called the radius of convergence of a power series.

By convention, R =0 in the case 1 and R = o in the case 2.

The interval of convergence of a power series:

In case2, the interval is (—oo,00)

In case3, there are 4 possibilities:

(a—R,a+R) (a—R,a+R] [a—R,a+R) [a—R,a+R].
Finding the radius and interval of convergence of a power
series is important in this section.



Find the radius and the interval of convergence of the series.
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