Math 2280-2
Tuesday April 10, 2001
Even and Odd extensions
Differentiating and integrating Fourier Series

L We play with example 1 page 613, taking L=1.
> restart:

wth(plots):
War ni ng, the name changecoords has been redefined
(> fe:=t->1/2 - (4/Pi"2)*sum(cos(Pi*(2*n-1)*t)/(2*n-1)"2,n=1..5):
| #even extension, truncated
> fe(t);
plot(fe(t),t=-3..3,col or=bl ack);
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r> fo:=t->(2/Pi)*sum((-1)”(n+l)*sin(Pi*n*t)/n, n=1..20):
fo(t);

plot(fo(t),t=-3..3, col or=bl ack);
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r>

| What happenswhen you differentiate or integrate a Fourier seriesterm by term???? Answer:
| integration isgood, differentiation might be bad

r> fep:=t->diff(fe(t),t);

#t he derivative

fep(t);

plot(fep(t),t=-3..3,color=black);

#this mght look famliar, e.g. why should it | ook
#l i ke a square wave?

fep:=t - diff(fe(t), t)
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> feint:=t->int(fe(s),s=0..1);
#the integral with F(0)=0
feint(t);
#you woul d get a nicer fornula by hand
plot(feint(t),t=-3..3,col or=bl ack);
t

feint:=t - #fe(s) ds
0
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[ Now the same procedure with the odd extension:
(> fop:=t->diff(fo(t),t);

fop(t);
pl ot (fop(t),t=-3..3, col or=bl ack);
#this should be interesting

fop:=t - diff(fa(t), t)
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"> foint(t):=int(fo(s),s=0..t);
plot(foint(t),t=-3..3,col or=bl ack);
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