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[> restart:
[> datal:=[];
for i from 1 to 256 do
datal:=[op(datal),evalf(sin(i/13))+evalf(sin(i/2))];
end do:
datal := [ |

> with(plots):
listplot(datal);
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> X:=array(datal):
Y:=array(l..256,sparse):
> FFT(8,X,Y);
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Data2:=[seq([i,sqrt(X[i]"2+Y[i]"2)],i=1..128)]:
> logplot(Data2);
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[> £1l:=t->subs(a=10,b=40000,c=380,d=128,a+b/(c+(t-d)"2));

1= t—subs| a=10,b=40000,c=380,d =128, a + —————
e+ (1—d)

> plot(fl(t),t=1..256);
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E> T:=[seq(f1(i)*(0.6+0.8*evalf(rand()/10712)),i=1..256)]:
[> with(plots):
> listplot(T);
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E> Idata:=array([seq(0,i=1..256)]):
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Rdata:=convert (T, array):
FFT(8,Rdata,Idata);
256

Adata:=[seq([i,sqrt(Idata[i]"2+Rdata[i]"2)],i=1..128)]:
logplot (Adata);
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filter:=x->piecewise(x>=0 and x<=20,(1-x/20));
filter ::x—>piecewise(0 <x and x<20,1 — 20 x)
plot(filter(x),x=0..40);
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FRdata:=array([seq(Rdata[i]*filter(i),i=1..256)]):
FIdata:=array([seq(Idata[i]*filter(i),i=1..256)]):
iFFT (8,FRdata,FIdata);
256

listplot (FRdata);

60+

50:

m:

30:
L I Sb o IléOI o IléOI o I260I o I2§O
Y FFTOEEIRE

ZDESITEFRFFTTH 2D, EDOLSBREETENIMMBDDM? FourierZB#E
&, COFBLZIFTEARSGDOAVENDERIFEOANBTZEATWNS, 22T, *
DEKRERZEZH (DOEDVETERRT S.

1 BMONETEA L EENSAEREBRTE D, T3, REIREE BT
TRHBFIETIFFEDIREE.

2 EXBEFRN S DEDIC KL B HREURE.
SERAERMICLZHHEOBHRL
A/ET7—UIE|TILTY XLICL @&,

vV E#AEE U TDFourierBI %
—ﬁ@%ﬁ%t&é%&@ﬂﬁu,%E%ﬁ%q&ntbr

N
F(x) = 2.8,0n(¥)
(1)
TRoNnB 'R,
FourierZia T3 EERBHKE U Top(x) =sin(2nx),cos(2mx) & & 3. E3E30L]
BETRURELSIC, ZGDVFQNEﬁiZ1~~A4t,iﬁﬂxaﬁxﬁqua_?f“ﬁﬁ,

[ () #5) ()
(%) (%) - ()




\ 4

EULBFEITIZKRO T, ﬁkﬁia}_c‘: ?‘—7,-§\fi%%n%‘n/\“7 MLEEZDE,
A-a=f

NS, BEOHTIEKRDEZFETREERETSHIEHTES. LML, ZOR
SIBAERT -8, BRORENZL, T—UITWMINRELLS T HHE

| TRBHET D, 6o LWWIENRET, TNHERBERRTREEFLET S

EXREFRDL S DS IC & B HREURE

B O EREBERIE,
° C atm=n
dx=8 C =
¢n(X)¢m(X) = O n Oatm=+#n
a

THs. C &
m

BB, Z5ULT, 1%%5(:3”75“

TRETES.

[> plot([sin(x)*sin(3*x)],x=0..2*Pi,
color=black) ;
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> for i from 1 to 5 do

for j from 1 to 5 do
S:=int(sin(i*x)*sin(j*x),x=0..2*Pi);
#print(i,j,s);

end do;

end do;
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[> restart;

> #F:=x->piecewise(x=0,1/2,x>0,x);
#F:=x->piecewise (x<1/2,x,x>=1/2,1-x);
F:=x->piecewise(x<1/2,-1,x>1/2, 1),
#F:=x- >p1ecew1se(x<l/2 —1 x>= 1/2

#F:=x->x-1/2;
plot(F(x),x=0..l);
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:> KK:=2;
N:=2"KK;L:=1-0;
KK =2
=4
L=1
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[> for n from 0 to N do

end do;
a,=0
a, =0
afZO
ayZO
a,:=0

> for n from 0 to N do

)

a[n]:=2/L*int (F(x)*cos (2*Pi*n/L*x),x=0.

#F:=x->piecewise (x>0 and x<1/2 —1 x>1/2 1);

.L);




> Fl:=unapply(sum(evalf(c[i]*exp(I*2*Pi*i/L*x)) 6 i=-
L (N-1)..(N-1)),x):
> plot({Re(Fl(x)),F(x)},x=0..1);
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b[n]:=2/L*int (F(x)*sin(2*Pi*n/L*x) ,x=0..L);
end do; 1.0
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> for n from 0 to N do L \/ \/
c[n]:=1/L*int (F(x)*exp(-I*2*Pi*n/L*x),x=0..L); L
end do;
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> for k from 0 to N-1 do 28=],29=Z~~~’E1§5 &,
c[k] :=evalf (sum(F(i*L/N)*exp(-I*2*Pi*k*i/N),i=0..N-1) E
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[> Fl:=unapply(sum(evalf(c[i]*exp(I*2*Pi*i/L*x)/N),i=0.. ! P o 7 R N
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> dN2:=[];
dFft:=[];
for i from 2 to 16 do
:=2"1;
n2 =N*N;
Fft: —N/2*1og[2] (N);
Fft/n2
prlntf("%IOd %12d %124 %10.5f\n",N,n2,Fft,evalf(Fft/n2));
dN2:=[op(dN2), [N,n2]];
dFft:=[op(dFft),[N,Fft]];

end do:

dN2 =[]

dFfi:=1 |
4 16 4 0.25000
8 64 12 0.18750
16 256 32 0.12500
32 1024 80 0.07812
64 4096 192 0.04688
128 16384 448 0.02734
256 65536 1024 0.01562
512 262144 2304 0.00879
1024 1048576 5120 0.00488
2048 4194304 11264 0.00269
4096 16777216 24576 0.00146
8192 67108864 53248 0.00079
16384 268435456 114688 0.00043
32768 1073741824 245760 0.00023
65536 4294967296 524288 0.00012

> with(plots):

Warning, the name changecoords has been redefined
[> 1ll:=plot(dN2):

L 1l2:=plot(drft):

> display(11,12);
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ll:=logplot (dN2):
12:=logplot (dFft):
display(11,12);
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ll:=loglogplot (dN2):
12:=loglogplot (dFft):
display(11,12);
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(> xl:=array([evalf(seq(F(i/N),i=0..N-1))]1);



yl:=array([evalf(seq(0,i=0..N-1))1);
xl=[ =L -1l —L =L o L L L]

yl:=[0.0.0. 0 0 0.0 0. ]

> FFT(KK,x1,yl);

> print(x1l);print(yl);
[—1., —1.000000001, —1., —.999999999, —1., —.999999999, —1.,

—1.000000001 ]
[O. 4.828427122 0. 0.828427124 0. —.828427124 0. —4.828427122]

> F2: —unapply(sum(evalf((x1[1]+I*y1[1])*exp(I*Z*Pl*
(i-1)/L*x)/N),i=1..N/2
sum(evalf((xl[N 1+2]+I*y1[N i+2])*exp(-I*2*Pi*(i-1)
/L*x)/N),i=2..N/2),x):

> plot({Re(F2(x)),F(x)},x=0..1);
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