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/* Euler method for projectile with quadratic drag in x and y.

Model:
dvz/dt = -(k/m) * v * vz
dvy/dt = -g - (k/m) * v * vy
dz/dt = wz
dy/dt = wy
where v = sqrt(vz*xvz + vy*vy).

*/
#include <stdio.h>
#include <math.h>

int main(void) {
/* parameters */

const double m = 1.0; /* kg */

const double g = 9.80665; /* m/s"2 */

const double k = 0.05; /* kg/m = 0.5*rho*Cd*4 */
const double vO = 200.0; /* m/s */

const double theta = 30.0 * M_PI / 180.0; /* rad */
const double dt = 0.001; /* s %/

/* initial conditions */
double t = 0.0;

double x = 0.0, y = 0.0;
double vx = v0 * cos(theta);
double vy = vO * sin(theta);




/* for range interpolation */
double prev_x = X, prev_y = y;

printf("# t x y vx vy\n");
printf("%.6f %.8f %.8f %.8f %.8f\n", t, x, y, vx, vy);

while (y >= 0.0) {
prev_x = X; prev_y = ¥;

/* speed magnitude */
double v = sqrt(vx*vx + vy*vy);

/* Euler updates (explicit) */

vx = vx + dt * (-(k/m) * v * vx);

vy = vy +dt * (-g - (X/m) * v * vy);
X =x + dt *x vx;

y y + dt * vy;

t =t + dt;

printf("%.6f %.8f %.8f %.8f %.8f\n", t, x, y, vx, vy);

/* Linear interpolation to estimate range at y=0 */

double R = x;

if (y < 0.0) {
double alpha = prev_y / (prev_y - y); /* an (0,1) */
R = prev_x + alpha * (x - prev_x);

}

fprintf (stderr, "Estimated range (y=0): %.8f m\n", R);

return O;
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