MAT 132

8.4 Power Series

EXAMPLES
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® When we studied infinite series (of constant terms),
the key question was..

what is the
key question about
infinite series?

@ If we replace “x” by a number, a powers series becomes an
infinite series. Thus, in the case of power series we ask:

A power series is in this form:
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The coefficients cy, ¢4, C,... are constants.

The center “a” is also a constant.

A power series in x is a series that can be expressed as
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The coefficients ¢y, ¢4, C,... are constants.

We also use the notation below
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EXAMPLE: Find the values of x for
which each of the power series is
convergent
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A power series in (x-a) is a series that can be expressed as
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The coefficients c, ¢4, c,... are constants.

“a” is also a constant
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E Theorem For a given power series > cu(x — a)" there are only three
possibilities: =0
(i) The series converges only when x = a.
(ii) The series converges for all x.
(iii) There is a positive number R such that the series converges if [x — a| < R
and diverges if |[x — a| > R.
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EXAMPLE: Find the values of x for
which each of the power series is
convergent
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EXAMPLE: Find the radius of
convergence and the interval of
convergence
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E Theorem For a given power series > elx — a)" there are only three
possibilities: "0
(i) The series converges only when x = a.
(ii) The series converges for all x.
(iii) There is a positive number R such that the series converges if |x — a| < R
and diverges if [x — a| > R.

® The number R in (iii) is called the radius of convergence of the
power series.
® By convention, R=0 in (i) and R=w in (ii)
® The interval of convergence is the set of all values of x for
which the power series converges.
@ There are four possibilities for a power series centered at a.
®(a-R,atR)
®[a-R,a+R)
®(a-R,a+R]
®[a-R,a+R] 10




