Power Series (12.4)

Recall from Precalc: 6 + 6x + 6x° + 6x° + 6x" + .. .. is an infinite geometric series.
It converges if: its sum is:

The transcendental functions: €*, sin x, cos x, In x, etc. cafi ?e written as infinite power series too!
Graphy=x- 131X’ + 1/5! /71 x” + 1/9' x° = 1/11! x' + ...
in the interval from 0 to 2.

As you include an infinite number of terms in the series, what does the graph look like?

Power Series: P(x) = ¢y + ¢1x + cox* + c3x° + caxt + csx5 + c6x6 F e

1. Show that the first 3 terms of the power series above expanded about x = 0 is sinx.

P(x) = co + c1X + ¢X° + c3x° + cax* + o5’ + cex® + ... P(0) =
P'(x) = ) gl e

P (x) = P
P (x) = e
PO )= P@ ()=
PO (x)= PO (0)=
f(x) = sin x f(0) =
£(x) = £(0) =
£7°(x) = £7°(0) =
£7(x) = £27(0)=
fDx) = f40) =
£O(x) =

f (5)(0) 2t



2. Write sigma notation for the infinite series:

y=x—-131 3 +1/5 =/ "+ 19 & =171 x" + ...

3. We want to look at the “partial sums”, notated S, S,, S3, efc. Because we start the indexing at n = 0,
you have to think a little bit. ©

4. Plot the 6" partial sum. Note that this is notated

5. Find the interval of x-values for which the 6™ partial sum is within 0.0001 units of the function sin x.

kHC)

Now many dermg .

- J

0% (00>



