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generates a list of doubles to nminic the uniform
sanpling of a time-dependent signal

output file: fourier_raw dat

output file is eventually read in by
fourier.cc to generate the digita

fourier transformof the data created in the
present code.

*/

#i ncl ude<i ost r eane
#i ncl ude <cmat h>
#i ncl ude <fstreanp

usi ng namespace std;

const double two_pi = 2*acos(-1.0);
doubl e func(double x);

int main()

int i_max =
/1l int i,n;
/1 doubl e data[n];

double y = 0.0;

double step = 0.001; // NOT the step size if the dft algorithm

1000 ; // max nunber of points to sanple

const double f = 10;

of stream outfil e;
outfile.open("fourier raw. dat"); // store output data

/*
for (i = 0; I < i_max; ++i)

data[i] = 0.0;

for (i =n/ 3; 1 <2 * n/ 3; i++)

data[i] = 1.0;

for (i =0; i <n; i++)
printf ("% %\n", i, data[i]);

printf ("\n");
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*/

for (int k =0 ; k <i_max; ++k){ /1 "sample" the waveform
y = func(step *k*two_pi);
outfile << k << "\t" << y << endl

}

outfile.close();

cout << "data witten to fourier_raw dat" << endl

return O;
}
doubl e func(double x){ /'l sanpl ed wavef orm
return sin(2*f*two_pi *x)+2*sin(3. 0*f*two_pi *x) + 5*sin(4*f*two_pi*x); //function here
}
e dft ----------
/*

dft.cc: Discrete Fourier Transformation

input file format: real y(t) values separated by whitespace

i nput file nane: fourier_raw dat
output file nane: df t. dat
output file format: frequency index \t real paret \t inaginary part

rel ated prograns: inv_dft.cc
*/

#i ncl ude <i ostreanr

#i ncl ude <cnmat h>

#i ncl ude <fstreanp

usi ng namespace std;

const int i_nmax = 1000; /1 max nunber of input data
const double PI = acos(-1.0); /1 let the machine define pi
int main()
doubl e imag, real, input[i_max], Xx;
int i=0,j,k;

ifstreaminput file;
of stream out put _file;

i nput _file.open("fourier_raw dat"); /1 get input data
output file.open("dft.dat"); /'l save processed data

for (i =0; i <i_max; ++i) // zero out working array
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input[i] = 0.0;

i = 0; // reset i

while (tinput file.eof () & (i <i_max)){ [/ fill sanpled data array
input_file >>j >> x;

input[i] = x;
++i ;
}
int N=1i; // nunber of data points read
for (j=0; j < N; +4j) /1 1 oop over frequency index
{
real = 0.0;
img = 0.0; /lclear variables
for (k = 0; k <N ++k) /1 1oop for sums
{
real += input[k]*cos((2*Pl*k*j)/N);
imag += input[k]*sin((2*PI*k*j)/N);
}
output _file << j << "\t" << real << "\t" << imag << endl
}

i nput _file.close();

output _file.close();

cout << "data stored in dft.dat" << endl
return O;

}

/*

run these two prograns then plot 'dft.dat’,
the Hn is inmaginary

*/
* R/0/0/8/8/0/8/8/8/8//8/8/8/0/8/0//8/0//8/0//8/0//8/L//8/0//8/L//8/L//0/L//8/L/0/0//8/L/0/L//0/L//0/L//0/L//8/L//0/L//8/L//0/L//0/L//0/L//0/L//8/0//0/L//0/L//0
/ ...................................................................

generates a list of doubles to nminic the uniform
sanpling of a time-dependent signal

output file: fourier_raw dat

output file is eventually read in by
fourier.cc to generate the digita

fourier transformof the data created in the
present code.

*/

#i ncl ude<i ostr eanp
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#i ncl ude <cmat h>

#i ncl ude <fstreanr

usi ng namespace std;

const double two _pi = 2*acos(-1.0);
doubl e func(double x);
const double f = 10.5;

int main()
int i _max = 1000 ; // max nunber of points to sanple
/1 int i,n;

/1 doubl e data[n];
double y = 0.0;
double step = 0.01; // in case of f1, change this to 0.1

of stream outfil e;
outfile.open("fourier_raw. dat"); // store output data

/*
for (i =0; i < i_max; ++i)

data[i] = 0.0;

for (i =n/ 3; i <2* n/ 3; i++4)

data[i] = 1.0;

}
for (i =0; i <n; i++)
{
printf ("% %\n", i, data[i]);
printf ("\n");
*/

for (int k =0 ; k <i_max; ++k){ /1 "sample” the waveform
y = func(step *k*two_pi);
outfile << k << "\'t" << y << endl

}

outfile.close();

cout << "data witten to fourier_raw dat" << endl
return 0O;

doubl e func(double x){ /1 sanpl ed wavef orm
return sin(f*two_pi*x); //function here
}
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/*
dft.cc: Discrete Fourier Transformation

input file format: real y(t) val ues separated by whitespace

input file name: fourier_raw dat
output file nane: df t . dat
output file fornat: frequency index \t real paret \t imaginary part

related progranms: inv_dft.cc
*/

#i ncl ude <i ostreanr

#i ncl ude <crmat h>

#i ncl ude <fstreanp

usi ng namespace std;

const int i_max = 1000; /1 max nunber of input data
const double PI = acos(-1.0); /1 let the machine define pi
int main()
doubl e imag, real, input[i_max], Xx;
int i=0,j,Kk;

ifstreaminput file;
of stream out put _file;

i nput _file.open("fourier_raw dat"); /1 get input data
output_file.open("dft.dat"); /1 save processed data
for (i =0; i <i_max; ++i) // zero out working array

input[i] = 0.0;

i =0; // reset i

while (linput _file.eof() & (i <i_max)){ // fill sanpled data array
input _file >>j >> x;

input[i] = x;
++i ;
}
int N=1i; // nunber of data points read
for (j=0; j < N; +4j) /1 1oop over frequency index
real = 0.0;
img = 0.0; /Iclear variables
for (k = 0; k <N ++k) /1 1oop for sums
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{
real += input[k]*cos((2*PI*k*j)/N);
imag += input[k]*sin((2*PI*k*j)/N);
}
output file << j << "\t" << real << "\t" << imag << endl

}

i nput _file.close();

output_file.close();

cout << "data stored in dft.dat" << endl
return O;

/*
inv_dft.cc: Inverse Discrete Fourier Transformation
(re)generates y(t) given its dft.

i nput file: dft.dat (created by dft.cc)
input file fornmat: frequency index \t real part \t imaginary part

output file format: sane as input
*/

#i ncl ude <i ostreanp

#i ncl ude <cnat h>

#i ncl ude <fstreanp

usi ng namespace std;

const int i_nax = 1000;
const double PI = acos(-1.0);
int main()
doubl e imag, real, input [2][i_max]
v XY,
int i =0, j, k;

ifstreaminput file;
of stream out put _file;

i nput_file.open("dft.dat"); /1 get data
output file.open("invers_dft.dat"); /l save data

while (linput_file.eof () & (i < i_max)){
input_file >>j >> x >> vy ;

input[O][i] = x;
input[1][i] =vy;
++i
}
int N=i; /1l nunber of sanpled val ues
for (j=0; j < N ++4j) /1 1 oop over frequency index

real = 0.0; /'l clear variables
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img = 0.0;
for (k = 0; k <N ++k) /1 1oop for sum
{

real += input[O0][k]*cos(2*Pl*k*j/N)+i nput[1][k]*sin(2*Pl*k*j/N);
imag += input[1][k]*cos(2*Pl *k*j/N)-input[O][k]*sin(2*Pl*k*j/N);
}
output _file << j << "\t" << real/(double)N << "\t" << inmag/(double)N << endl

}

i nput _file.close();

output_file.close();

cout << "data saved in invers_dft.dat" << endl
return O;

}
/*
plot 'invers_ dft.dat’ in gnuplot,

*/

/*

transfer the observational data to frequancy space using the dft.cc program above.

the result woul d be:

0 9367 0

1 - 2466. 09 -4321. 37
2 260.5 -12.9904

3 - 26 33

4 -6.5 -6.06218

5 2.0862 -1.63264

6 1 3.29614e-12

so we have

a0 9367

al and bi1: - 2466. 09 -4321. 37
a2 and b2: 260.5 -12.9904
a3 and b3: -26 33

a4 and b4: -6.5 -6.06218
a5 and bb: 2.0862 -1.63264
b6: 1

*/



