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Fourier Serie Expansion (Other) Example

Triangular wave
restart:
S := unapply( (1/2)*sum( c(k)*exp(-I*k*t), k=-N..N), N) ; 

S := N/
1
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 >
k = KN

N

piecewise k = 0, p, ck k  eKI k t

f := piecewise( t<0, Pi+t, Pi-t ) ;  
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pC t t! 0

pK t otherwise

plot( f, t=-Pi..Pi ) ;
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c0 := int( f, t=-Pi..Pi ) / Pi ;
c0 := p

int( f*exp(-I*k*t), t=-Pi..Pi ) / Pi ; simplify(%) ;
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ck := unapply( simplify( % ), k ) assuming k::integer ;
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c := piecewise( k=0, c0, ck ) ;
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ck otherwise

S(5) ; simplify(%) ;
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plot( [f,simplify(S(101))], t=-Pi..Pi ) ;
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Square wave
restart:
S := unapply( (1/2)*sum( c(k)*exp(I*k*t), k=-N..N), N) ; 

S := N/
1
2
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k = KN

N

c k  eI k t

f := piecewise( t<0, -1, 1 ) ;  

f :=
K1 t! 0

1 otherwise

plot( f, t=-Pi..Pi ) ;
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c0 := int( f, t=-Pi..Pi ) / Pi ;
c0 := 0

int( f*exp(-I*k*t), t=-Pi..Pi ) / Pi ; simplify(expand(%)) ;
ck := unapply( simplify( % ), k ) assuming k::integer ;
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c := piecewise( k=0, c0, ck ) ;

c :=
0 k = 0

ck otherwise

S(5) ; simplify(%) ;
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plot( [f,simplify(S(101))], t=-Pi..Pi, y=-1.2..1.2 ) ;

Half sin
restart:
S := unapply( (1/2)*sum( c(k)*exp(I*k*t), k=-N..N), N) ; 

S := N/
1
2

 >
k = KN

N

c k  eI k t

f := piecewise( t<0, 0, sin(t) ) ;  

f :=
0 t! 0

sin t otherwise

plot( f, t=-Pi..Pi ) ;
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int( f*exp(-I*t), t=-Pi..Pi ) / Pi ;
c1 := unapply( simplify( % ), k ) assuming k::integer ;
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int( f*exp(I*t), t=-Pi..Pi ) / Pi ;
cm1 := unapply( simplify( % ), k ) assuming k::integer ;
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int( f*exp(-I*k*t), t=-Pi..Pi ) / Pi ;
ck := unapply( simplify( % ), k ) assuming k::integer ;
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plot( [f,simplify(S(10))], t=-Pi..Pi, y=-1.2..1.2 ) ;
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Triangular wave (with cos and phase)
restart:
S := unapply( 'a0/2 + sum( A(k)*cos(k*t-phi(k)), k=1..N)', N) ; 

S := N/
1
2

 a0C>
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A k  cos k tK f k

f := piecewise( t<0, Pi+t, Pi-t^2/Pi ) ;  
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plot( f, t=-Pi..Pi ) ;
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a0 := int( f, t=-Pi..Pi ) / Pi ;

a0 :=
7
6

 p

int( f*cos(k*t), t=-Pi..Pi ) / Pi ;
ak := unapply( simplify( % ), k ) assuming k::integer ;
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int( f*sin(k*t), t=-Pi..Pi ) / Pi ;
bk := unapply( simplify( % ), k ) assuming k::integer ;
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bk := k/
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p
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A := unapply( simplify(sqrt(ak(k)^2+bk(k)^2)), k) assuming 
k::integer ;

A := k/
2  5 p
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phi := unapply( simplify(arctan( bk(k), ak(k))), k ) assuming 
k::integer, k>0;

f := k/arctan K
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k2 p

S(5) ;
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plot( [f,S(101)], t=-Pi..Pi ) ;
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