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Example of Fourier expansion
f := unapply( piecewise( t<Pi, t,
                         t >= Pi, 2*Pi-t ), t) ;

f := t/piecewise t! p, t, p % t, 2 pK t
plot( f(t),t=0..2*Pi) ;
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a0 := int( f(t), t=0..2*Pi) / Pi ;
a0 := p

a1 := int( f(t)*cos(t), t=0..2*Pi) / Pi ;
b1 := int( f(t)*sin(t), t=0..2*Pi) / Pi ;

a1 := K
4
p

b1 := 0
a2 := int( f(t)*cos(2*t), t=0..2*Pi) / Pi ;
b2 := int( f(t)*sin(2*t), t=0..2*Pi) / Pi ;

a2 := 0
b2 := 0
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a3 := int( f(t)*cos(3*t), t=0..2*Pi) / Pi ;
b3 := int( f(t)*sin(3*t), t=0..2*Pi) / Pi ;

a3 := K
4

9 p
b3 := 0

a4 := int( f(t)*cos(4*t), t=0..2*Pi) / Pi ;
b4 := int( f(t)*sin(4*t), t=0..2*Pi) / Pi ;

a4 := 0
b4 := 0

a5 := int( f(t)*cos(5*t), t=0..2*Pi) / Pi ;
b5 := int( f(t)*sin(5*t), t=0..2*Pi) / Pi ;

a5 := K
4

25 p
b5 := 0

plot( [f(t),a0/2,
       a0/2+a1*cos(t),
       a0/2+a1*cos(t)+a3*cos(3*t),
       a0/2+a1*cos(t)+a3*cos(3*t)+a5*cos(5*t)],t=0..2*Pi) ;
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ak := int( f(t)*cos(k*t), t=0..2*Pi) / Pi ;

ak :=

sin p k  k pC cos p k K 1
k2

K
sin p k  k pC 2 cos p k

2
K cos p k K 1

k2

p
ak := simplify(ak) assuming k::integer ;
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ak :=
2 K1C K1 k

k2 p
ak := simplify(subs( k=2*q+1, ak)) assuming q::integer ;

ak := K
4

2 qC 1 2 p
Sum( ak*cos((2*q+1)*t), q=0..infinity) ;

>
q = 0

N

K
4 cos 2 qC 1  t

2 qC 1 2 p
plot( sum( ak*cos((2*q+1)*t), q=0..5 ), t=-2*Pi..2*Pi) ;
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