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Main (and final) task

What are the values of c that hold

xn+1 = xn
2 + c (x ; c �C)

bounded?
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Complex numbers

typedef struct {
double re, im;

} complex;

complex csum (complex a, complex b){
complex c;
c.re = a.re + b.re;
c.im = a.im + b.im;
return c;

}

complex cquad (complex a){
complex c;
c.re = a.re*a.re - a.im*a.im;
c.im = 2 * a.re * a.im;
return c;

}

double cmod (complex a){
return sqrt(a.re*a.re + a.im*a.im);

}

complex sucession (complex x, complex c){
return csum(cquad(x),c);

}

struct
struct complex {

double re, im;
};

typedef
typedef struct {

double re, im;
} complex;

math.h
return sqrt(a.re*a.re + a.im*a.im);
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Auxiliary functions

void rdata(char *myfile, double *x){
FILE *f = fopen(myfile,"r");
fscanf(f, " %lf %lf %lf\n", &x[0], &x[1], &x[2]);
fscanf(f, " %lf %lf %lf", &x[3], &x[4], &x[5]);
fclose(f);
return;

}

int iterate(complex c, complex (*f)(complex,
complex)){

complex x;
int i = 0;
x.re = 0;
x.im = 0;
while (i<ITERS && cmod(x)<BIG){

x = f(x,c);
i++;

}
return i;

}
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Main program

int main(int argc, char *argv[]){
int i, j, nf, nc;
complex x,c;
double cc[6];
char *myfile;
int *p;
myfile = argv[1];
rdata(myfile, cc);
nf = ((cc[1]-cc[0])/cc[2])+1;
nc = ((cc[4]-cc[3])/cc[5])+1;
p = (int *) malloc(nf*nc*sizeof(int));
for (i=0;i<nf;i++){

c.im = cc[0]+i*cc[2];
for (j=0;j<nc;j++){

c.re = cc[3]+j*cc[5];
*p = iterate(c,&sucession);
p++;

}
}
p-=nf*nc;
makeppm_ascii("mandelbrot.ppm", p, nf, nc);
return 0;

}

Pointers II
int *p, *q;
...
p = (int *) malloc(nf*nc*sizeof(int));
...
q = p;
...
p++; ... p–; ...
...
p = q;

Reseting the pointer
p-=nf*nc;
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makeppm ?
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makeppm ?
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makepgm

int makepgm(char *myfile, int *p, int nf, int nc){
int i, j;
FILE *of;
of = fopen(myfile,"w");
fprintf(of, "P2\n# Mandelbrot Set\n %d %d\n %d\n", nc, nf, MAXACOLOR);
for (i=0;i<nf;i++){

for (j=0;j<nc;j++){
fprintf(of," %d ", ((*p)==ITERS)?MAXACOLOR:(int) (MAXACOLOR - (*p)*MAXACOLOR/ITERS));
p++;

}
fprintf(of, "\n");

}
fclose(of);
return 0;

}

if .. else
(condition?expression:expression)
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Gray scale
range.dat
-1 1 0.001
-2 1 0.001
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makeppm

int makeppm_ascii(char *myfile, int *p, int nf, int nc){
int i, j;
irgbcolor mycolor;
FILE *of;
of = fopen(myfile,"w");
fprintf(of, "P3\n# Mandelbrot Set\n %d %d\n %d\n", nc, nf, MAXACOLOR);
for (i=0;i<nf;i++){

for (j=0;j<nc;j++){
mycolor = geticolor(*p);
fprintf(of," %d %d %d ", mycolor.r, mycolor.g, mycolor.b);
p++;

}
fprintf(of, "\n");

}
fclose(of);
return 0;

}
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makeppm

typedef struct{ int r,g,b;} irgbcolor;

irgbcolor geticolor (int c){
irgbcolor thiscolor;
if (c==ITERS){

thiscolor.r = 0;
thiscolor.g = 0;
thiscolor.b = 0;

}else{
thiscolor.r = (int) ((c<(ITERS/2))?0:((MAXACOLOR/3)*((4*c*c)/(ITERS*ITERS) - 1)));
thiscolor.g = (int)

((c<(ITERS/2))?((4*MAXACOLOR/(ITERS*ITERS))*c*c):((4*MAXACOLOR/3)*(1-(c*c)/(ITERS*ITERS))));
thiscolor.b = (int) ((c<(ITERS/2))?(MAXACOLOR*(1 - (4*c*c)/(ITERS*ITERS))):0);

}
return thiscolor;

}
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Final Result
range.dat
-1 1 0.001
-2 1 0.001
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Zoom

range1.dat
-0.3 0.2 0.0001
-1.2 1.1 0.0001
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Summary

What you don’t know won’t hurt you
Now you have the basic tools.
Go and learn everything else by yourself.
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