‘Operations on Power Series‘

Let’s start with 2 power series about xq:
= Zan(x —20)" = ag + ar(x—x9)' + azx(zr—20)? + as(x —1x0)® + ...
.
= an(x—xo)” = by + bi(x—x0)' + ba(x—x0)® + by(x —x0)® + ...

each of which converge absolutely for z € (zg — R, z¢o + R). Let:

cERd—ef( 00, +00) mENd—ef{123 -}

r€(xg— R, 20+R) , a€(xg— R, 2z0+R) , BE€(xo— R, o+ R)

Then (note we excluded the endpoints of (xg — R, zy + R), ie. we excluded
x = xo £ R since things sometimes don’t hold at the endpoints):

f(@)+g(@) = Y (an+by) (@ —z0)"
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(z —x0)™ f(x) ®) Zan x—xo)" (x —x0)" = ian(x—xo)"H'”

Dy [f(x)] = Do [Zan(ﬂs—wo)”] (2 ZD an(x — x0)" Znanx—xo !
n=0

So Dy[f(x)] = Y nan(z—z)""
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Furthermore, f(z)-g(x) is what you think it should be for x € (=R, R). If by # 0,

then % is what you think it should be but for only = sufficiently small enough.



