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/* Another online mathematics problem (c)
* August 9, 2024 by James Pate Williams, IJr.
* find the root of f(x) = x*(x"8) - 8 = @
* x = 1.2968395547
* £(x) = -2.6645353e-15
*/

#include <math.h>
#tinclude <stdio.h>

typedef long double real;

real f(real x) {
return powl(x, 8.0);

}

real g(real x) {
return powl(x, f(x)) - 8.0;
}

real CentralDifference(

real x, real h, real(*gx)(real)) {

return (gx(x + h) - gx(x - h)) / (2.0 * h);
}

real NewtonRaphson(
real x0, real ftolerance, real xtolerence,
real (*fx)(real), real (*deriv)(real, real,
real (*fx)(real))) {
real h = 2.0 / 10000.0, x1 = 0.0;

while (1) {
real £ = fx(x0);
real dfdx = deriv(x@, h, fx);
x1 = x0 - £ / dfdx;

if (fabsl(xl - x0) < xtolerence ||
fabsl(f) < ftolerance)

break;
x0 = x1;
}
return x1;

}

int main(void) {

real ftolerance = 1.0e-15, xtolerance = 1.0e-15, X

x = NewtonRaphson(

2.0, ftolerance, xtolerance, g, CentralDifference);

printf_s("x = %12.10Lf\n", x);
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53 printf_s("f(x) = %13.7e\n", g(x));
54 return 0;
55 }



