_> restart,
| > with( plots) :

Fourier Series Expansion

> fi= xapiecewise(—% <x<0,-1,0Lx< %, 1,0) Sf(x)'=f(x);

P := 8 : # period

plot( f( x), x=-P..P, thickness=2);

-1 —;ngandx<0
S =1 0Sxandx<;P
0 otherwise
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Plotting 3 periods or cycles of the function f(x)

> y = seq(plot( f(x —s),x=-P..3 P, thickness=2),s=0..2-P, P) :
display([y1);
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The Fourier Series

N
> F:= x—>%0 + Z (an-cos( n2mx j +bn-sin( n2my )j,
n=1
_ P
L: 5
o 2nmx 2nmx
F==x—>;a0+2[ancos[ L )—I—bnsin[ j) 1)
n=1
I 2 - 2 - 2 2 - 2
n-2mx [ n2mx _
> al = FJ’ f(x)dx; an == FJ’ f(x)-cos( P ) dx; bn = FJ f(x)-sm( P j dx;
-L -L -L
al =0
an =0
by o= - 2 (cos(nm) —1) @
i nm
(> N = 1024 'F(x)'=F(x) :
z = plot(F(x),x =-P..3-P, color =black) : display([y, z]);
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(> forifrom 1 to 10 do
print( ); N'=2" ‘terms'=2" !
if2' < 8then  #print the first 8 terms
. i

2!
F:= a0 + Zan-cos( neny ) + an-sm( rers j;print('F(x)'=F);
2 n=1 P n=1 P

z = plot(F, x =-P..3 P, color =black) :

2 2
else F==x—>a—0+ E an-cos(n nxj + E bn-sm(” Tcx);
2 n=1 p n=1 p

z = plot(F(x),x=-P..3 P, color =black) :

end if;
display([y, z1);
end do;
N=2
terms =1
4 sin [ 411 nx]

F(x) =

LA N

.10. . .15 — .2). —

W -




AN

/'

/'




F(x)4sin(;nx) +§ sm(inx) +;1 sm(inx] 4 sm[anj
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N=128
terms = 64
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N=256
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N=512
terms =256
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N=1024

terms =512
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(> Ni=1:

N N
F] = a0 + Zan-cos( nemx ) + wasin( nemx ) 'FI'=F1I,

P P
vl == plot(F1,x=-P.3 P, color=red) :
display([y1]); 1
4sin| — mx
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_> N:=3:
'FI'=FI,

N
n-2 2T
+ Zan cos( s ) + an-sin( ? Pn & ) 'F3'=F3;
n=N

M—H+B.
\/2

v3 = plot(F3, x =-P..3 P, color = blue) :
sl == plot(S1, x =-8..24, color = black, thickness=2) :
display([yl, y3, sl]);
4 sin 1 TX
(&)

:

FI=

I

sin(i x)
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(> N:=5:
FI'=FI;F3'= F3;

N N

F5 = a0 + Zan-cos( n2mx ) + an-sin( n2mx ) 'F5'=F5;
2 n=N P n=N P

S2:= 81 +F5:

v5 = plot(F5,x=-P.3 P, color =green) :

sl := plot(SI, x =-8..24, color =red) :

52 := plot(S2, x =-P .3 P, color = black, thickness=2) :

display([y3, sl, s2]);
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(> N:=7:
'Fl'=FIF3'= F3;F5'=F5;

N N

2 - ‘ 2 -

F7;=a—0—|—2an-cos(n nx)—l— an-sm(” 71:)C):'F7'=F7; S3:=8S2+4+F7:
2 n=N P n=N P

v4 = plot(F7, x =-P .3 P, color =magenta) : s2 := plot(S2, x =-P..3 P, color =red) :
§3 = plot(S3, x =-P..3 P, color = black, thickness=2) : display([y4, s2, s3]);
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