> FFT(8,X,Y);

\ 4 FFT(Fast Fourier Transformation) 256
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[> restart: T T T r r r
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for i from 1 to 256 do
datal:=[op(datal),evalf(sin(i/13))+evalf(sin(i/2))]; o

end do: o] V%Jﬁi&74)b&—
atal =1 | "> fl1:=t->subs(a=10,b=40000,c=380,d=128,a+b/(c+(t-d)*2));

> plot([sin(x/13),sin(x/2)],x=0..300); , ( )
1 :=t—subs| a=10,b=40000,c=380,d=128,a + P r— s
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> plot(fL(t),t=1..256);
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> with(plots): 40
listplot(datal); ]
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0.5 > T:=[seq(f1(i)*(0.6+0.8*evalf(rand()/10712)),i=1..256)]:
E | #T:=[seq(evalf(rand()/10712),i=1..256)]:
0 [> with(plots):
100 2 0 [> listplot(T);
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> X:=array(datal):
Y:=array(1..256 sparse):
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> Idata:=array([seq(0,i=1..256)]):
> Rdata:=convert(T,array):
> FFT(8,Rdata,Idata);
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j> Adata:=[seq([i,sqrt(Idata[i]*2+Rdata[i]A2)],i=1..128)]:
[> logplot(Adata);
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> filter:=x->piecewise(x>=0 and x<=20,(1-x/20)):
#filter:=x->piecewise(x>=0 and x<=20,1);
> plot(filter(x),x=0..40);

1
0.8
0.6
0.4
0.2

04 . \ . ,
0 10 20 30 40
X
> FRdata:=array([seq(Rdatal[i]*filter(i),i=1..256)]):
> Fldata:=array([seq(Idatal[i]*filter(i),i=1..256)]):
> iFFT(8,FRdata ,FIdata);

256
> listplot(FRdata);
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|'> plot([sin(x)*sin(3*x)],x=0..2*Pi,
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> forifrom 1to 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->piecewise(x<1/2,-1,x>=1/2,1);
#F:=x->piecewise(x>0 and x<1/2,-1,x>1/2,1);
#F:=x->x-1/2;
plot(F(x),x=0..1);
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> KK:=2;
N:=2AKK;L:=1-0;
KK =2
N:=4
L=

¥ FEERUNC & B 7 — Y T
> 2*Pi*1/L*x;
21X

> int(F(x)*cos(2*Pi*1/L*x),x=0..L);
0

> for n from 0 to N do
a[n]:=2/L*int(F(x)*cos(2*Pi*n/L*x),x=0..L);

end do;
ay =0
a, =0
a,:=0
ay:=0
a, =0

> for n from 0 to N do
b[n]:=2/L*int(F(x)*sin(2*Pi*n/L*x) ,x=0..L);

end do;
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> for n from 0 to N do

c[n]:=1/L*int(F(x)*exp (-I*2*Pi*n/L*x) ,x=0..L);
end do;
for n from 1 to N do

c[-n]:=1/L¥int(F(x)*exp(I*2*Pi*n/L*x) x=0..L);

(3.2.2.1)

(3.2.2.2)




Y

end do;
Note that:
a[n]=c[n]+c[-n], b[n]=I (c[n]-c[-n])
c[-n]=1/2 (a[n] + b[n]), c[n]=1/2 (a[n] - I b[n])
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> Fl:=unapply(sum(evalf(c[i]*exp (I*2*Pi*/L*x)),i=-(N-1)..(N-1)),x):
> plot({Re(F1(x)),F(x)},x=0..1);
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[> KK:=3;
N—Z’\KKL =1-0;
KK =3
N:=8
L:=1

> for k from 0 to N-1 do
c[k]:=evalf(sum(F(i*L/N)*exp (-I*2*Pi*k *i/N),i=0..N-1));
end do;
¢y =0.
¢ = -2.4+4.828427124 1
¢, =0.
¢y = -2.+0.828427124 1
¢y =0.
=-2.—0.828427124 1
¢ =0.
¢y = -2.— 4.828427124 1
> F1:=unapply(sum(evalf(c[i] *exp(I*2*Pi*i/L*x)/N),i=0..(N/2-1))+

L sum(evalf(c[N-i]*exp (-I*2*Pi*i/L*x)/N),i=1..(N/2-1)) x):
[> plot({Re(F1(x)),F(x)}x=0..1);

(3.3.1.1)
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G=c_ Z F(xi)exp _TI
mi=0 > dN2:=[];
s 27‘ ¢ dFft:=[];
&.&Z) N= 8@155 %%ngn*‘%ﬂ_% k, Z=exp k_ LT, Z =1 Z ’2 for i from 2 to 16 do
5 &, N:=2"1i;
n2:=N*N;
< 111111 Fy Fft}=N/2*log[2](N);
Fft/n2;
S 1 2B AD 5L F, printf("%210d %124 %124 %10.5f\n",N,n2,Fft,evalf(Fft/n2));
dN2:=[op(dN2), [N,n2]];
G 12248122 6|5 det:L[gé(dF%t),[N,Fft]];
3 F end do:
3 _ 122 2z 247 27 3 aNz i= ]
¢, 1 12121 2| F dFft :=1 ]
1 25227 24 z 20 2 || F )
% 5 4 16 4 0.25000
c 1 F 8 64 12 0.18750
6 g 16 256 32 0.12500
o | L1 F, 32 1024 80 0.07817
2 = - 4 4096 192 .
LD, COMMIEEZREICETT 2 &, 8x8=64RIDHHBNRIE L %5, Tz 128 16384 448 0.02734
oL EEZTD, 7 — ) TEMDIRE D TH 2, 256 65536 1024 0.01562
COfAE XS RA LRUHHARBLTECA>TVRE I EWNh 5. 22T, 512 262144 2304 0.00879
FFHNDEMELAMTRUGEZ LT aHnzEind L, 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
L 65536 4294967296 524288 0.00012
> with(plots):
| Warning, the name changecoords has been redefined
[> 11:=plot(dN2):
| 1l2:=plot(dFft):
> display(11,12);
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[> 1l1l:=logplot (dN2):

12:=logplot (dFft):
> display(11,12);
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> 11: =loglogplot (dN2):

12:=loglogplot (dFft):
> display(11,12);
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xl:=array([evalf (seq(F(i/N),i=0..N-1))]);
yl:=array([evalf(seq(0,i=0..N-1))]);
KK :=3

N:=8

yl:=[0. 0. 0. 0. 0. 0. 0. 0. ]

FFT(KK,x1,yl);

print(x1);print(yl);

.,-2.000000001,0.,-1.999999999,0.,-1.999999999,0.,

-2.000000001]

.,4.828427122,0.,0.828427124,0., -0.828427124, 0.,

-4.828427122]

F2:=unapply(sum(evalf ((x1[i]+I*yl[i])*exp(I*2*Pi*(i-1)
/L*x)/N),i=1..N/2)+

sum(evalf ((x1[N-i+2]+I*yl[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);

0.51
0.4
0.3
0.2

0.14

0 T T T T 1
0 02 04 06 08 1
X

TFFTE&%&%H%#:%%

> KK:=3;
N:=2"KK;i:='i';




