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In this report, I applied the 4th-order Runge-Kutta method (RK4) to motion equation of mass
point. The 4th-order Runge-Kutta method is a classical method, but it is used for the numerical
analysis of the differential equation well. Specifically, I compared simulated results with theoretical
results about parabolic motion, external force change motion and mass change motion. And I
verified the effects of motion of charged particle which applied Runge-Kutta method.
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int Runge Kutta RK4(int bn,double bdt,double bh0[],double bh1[])

int i,j,bmax;

double bdt2,bdt6; /1dt/2, dt/6

double bufs[50],bufr[50]; //send/recieve data array
double bufg[4][50]; //[No.1~4] data array
bmax=50;

if(bn>bmax) return -1;

bdt2=bdt/2.0e0;

bdt6=bdt/6.0e0;

for(i=0;i<bmax;i++) {bufs[i]=0.0e0; bufi[i]=0.0e0;}
for(i=0;i<4;i++) {for(j=0;j<bmax;j++) bufg[i][j]=0.0e0;}

bufs[0]=bh0[0]; //1st step
for(i=1;i<bn;i++) bufs[i]=bhO[i];

func_RK4(bufs,bufr);

for(i=0;i<bn;i++) bufg[0][i]=bufi[i];

bufs[0]=bh0[0]+bdt2; //2nd step
for(i=1;i<bn;i++) bufs[i]=bh0[i]+bdt2*buft[i];
func_RK4(bufs,bufr);

for(i=0;i<bn;i++) bufg[1][i]=bufi[i];

bufs[0]=bh0[0]-+bdt2; //31rd step
for(i=1;i<bn;i++) bufs[i]=bhO[i]+bdt2*buft[i];

func RK4(bufs,bufr);

for(i=0;i<bn;i++) bufg[2][i]=bufi[i];

bufs[0]=bh0[0]+bdst; //4th step
for(i=1;i<bn;i++) bufs[i]=bhO[i]+bdt*buft[i];
func_RK4(bufs,bufr);

for(i=0;i<bn;i++) bufg[3][i]=bufi[i];

bh1[0]=bhO0[0]+bdt;

for(i=1;i<bn;i++){
bh1[i]=bh0[i]+bdt6*(bufg[0][i]+2.0e0*bufg[1][i]+2.0e0*bufg[2][i]+bufg[3][i]);

¥

return O;
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