Math 252 Calculus II (Bueler)

Example of visualizing and multiplying power series

We have two well-known power series:
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The figures below show the graphs of the functions compared to a few terms of their power series.

3 ‘ ‘ : 20
— 1/(1-%)
— xR
2571 15 |
.
10
15+
5|
1l
0
05
0 : : ‘ 5 : :
1 -05 0 05 1 -4 -2 0 2 4
X X
We can multiply series, but only with effort. For example, here is the product of the two series:
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Computing the coefficients of the first few terms is like multiplying long polynomials, which is tedious.
However, the result is reasonable, and it looks like the figure below.
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Here is the Matlab code to make the last figure:

> x = —-1:.01:1;
>> plot (x,exp(x) ./ (1-x),x,1+2%x+(5/2) *x."2)
>> axis([-1 1 0 31), grid on, xlabel x

>> legend (‘g (x)’,"1+2x+(5/2)x"2",’ location’, ' northwest’)
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