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double delay[3000];
double x[nmax],xm[nmax],f[nmax],u[nmax],ti,t,dti,tend,dt;

int n,count,delay_count;

void initialize(){
n=4;
X[1]=1.0;
X[2]=1.0;
X[3]=1.0;
X[4]=1.0;
t=ti;
dt=dti;

}

void derivs(double t,double x[],double f[]){
double rpm0=1.04;
double Tt=5.0;
double Ta=2.0;
double gain=25.0;
double Tc=0.1;
double Th=0.1;
double delta z=0.5;
double upper_limit=1.1;
double loss=0.1;
double lower_limit=0.0;
double excess_air_ratio=3.5;
double control=x[1];
double air=x[2];

double air_flow=x[4];
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double rpm=x[3];
double gas_flow;
double load=0.9;
double torque=1.0;
double delay_time=0.04;
delay_count=(int)(delay_time/dti);
if(t>1.0){

load=0.0;
}
if(t>10.0) load=0.9;
double fuel_flow_demand=gain*(rpmO-rpm);
double Xr=control;
double deviation=fuel_flow_demand-Xr;
if(deviation<=-delta_z) deviation=-delta_z;
if(deviation>= delta_z) deviation= delta_z;
f[1]=deviation/Th;
if(control>=upper_limit) Xr=upper_limit;
if(control<=lower_limit) Xr=lower_limit;
double fuel_flow=Xr;
if(fuel_flow>=excess_air_ratio*air_flow) gas_flow=excess_air_ratio*air_flow;
if(fuel_flow<=excess_air_ratio*air_flow) gas_flow=fuel flow;
delay[count]=gas_flow;
torque=gas_flow;
if(count>delay_count) torque=delay[count-delay count];
f[2]=(torque-air)/(Tt);
if(torque>u[4]){

f[4]=(air-air_flow)/Tc;
lelsef

f[41=f[2];
}
f[3]=(torque-load-loss)/Ta;

u[1l]=load;
u[2]=deviation;
u[3]=gas_flow;

u[4]=torque;
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u[5]=fuel_flow;

}

/.
/ *kk*k *kkhkhkkhkhkkkhkkihkkik *kkhkkhkkhkhkhkkikkhkihkhkkikkikxk

1* Integration by Runge-Kutta Method for Crank

*Kkk*k

xxxxxxx

/
/ *kk*k *khkkhkkhkhkkkhihkkik *kkhkkhkkhkhkkhkkikkkhkihkhkkikikk

void rk4(double t,double dt,double x[],double xm[]){
int i;
double xt[nmax],ftinmax],fm[nmax];
double h,hh,h6,th;
h=dt;
hh=h*0.5;
h6=h/6.0;
th=t+hh;

derivs(t, x, f);
for (i=1;i<=n; i++){
xt[i]=x[i]+hh*f[i];
}
derivs(th, xt, ft);
for (i=1;i<=n; i++){
xt[i]=x[i]+hh*ft[i];
}
derivs(th, xt, fm);
for (i=1;i<=n; i++){
xt[i]=x[i]+h*fm[i];
fm[i] +=ft[i];
}
derivs(t+h, xt, ft);

for (i=1;i<=n; i++){

*kk*k

xxxxxxx

xm[i]=x[i]+h6*(f[i]+ft[i]+2.0*fm[i]);

}

for (i=1;i<=n; i++) x[i]=xm[i];
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