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restart:
with(plots):
nmax := 100:
Skalarprodukt := proc(f,g)
int(f*g,x=-Pi..Pi) / Pi
end proc:
A := Matrix([seq([seq(Skalarprodukt(sin(j*x),sin(k*x)),j=1..10)],k=
1..10)]);

A

1 0 0 0 0 0 0 0 0 0

0 1 0 0 0 0 0 0 0 0

0 0 1 0 0 0 0 0 0 0

0 0 0 1 0 0 0 0 0 0

0 0 0 0 1 0 0 0 0 0

0 0 0 0 0 1 0 0 0 0

0 0 0 0 0 0 1 0 0 0

0 0 0 0 0 0 0 1 0 0

0 0 0 0 0 0 0 0 1 0

0 0 0 0 0 0 0 0 0 1

# f := x;
# f := signum(x);
f := signum(x)*(Pi-abs(x));
plot(f,x=-Pi..Pi,color=blue);

f signum x  x
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c := [seq(simplify(Skalarprodukt(f,sin(k*x))),k=1..nmax)];

c 2, 1,
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for n from 0 to nmax do
g[n] := add(c[k]*sin(k*x),k=1..n)
od:
g[10];

2 sin x sin 2 x
2 sin 3 x

3
sin 4 x

2
2 sin 5 x

5
sin 6 x

3
2 sin 7 x

7
sin 8 x

4
2 sin 9 x

9
sin 10 x

5
display([seq(plot([f,g[n]],x=-Pi..Pi,color=[blue,red]),n=1..nmax)],
insequence);
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