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double h = (x1-x0)/n; // 
// 
vector<double> b(n-1, 0.0), x(n-1, 0.0);
vector< vector<double> > A(n-1, b); 
for(int i = 1; i < n-2; ++i){

double xi = x0+h*(i+1);
A[i][i-1] = -1; A[i][i] = 2; A[i][i+1] = -1;
b[i] = -h*h*g(xi);

}
A[0][0] = 2; A[0][1] = -1; b[0] = -h*h*g(x0+h)+alpha;
A[n-2][n-3] = -1; A[n-2][n-2] = 2; b[n-2] = -h*h*g(x1-h)+beta;
for(int i = 0; i < n-1; ++i) x[i] = f[i+1];

// CG
int max_iter = 100;
double eps = 1e-6;
cg_solver(A, b, x, n-1, max_iter, eps);

// f
for(int i = 0; i < n-1; ++i) f[i+1] = x[i];
f[0] = alpha; f[n] = beta;// 

f(0) = 0, error = 0
f(0.1) = 0.09834, error = 0.00165
f(0.2) = 0.19648, error = 0.0032
f(0.3) = 0.29302, error = 0.00455
f(0.4) = 0.38416, error = 0.0056
f(0.5) = 0.4625, error = 0.00625
f(0.6) = 0.51584, error = 0.0064
f(0.7) = 0.52598, error = 0.00595
f(0.8) = 0.46752, error = 0.0048
f(0.9) = 0.30666, error = 0.00285
f(1) = 0, error = 0
avg. error = 0.00458333



double h = (xn-x0)/n; // 
double nu = u*dt/h;
for(int i = 1; i <= n-1; ++i){

// ∂f/∂x
double gx = (f0[i+1]-f0[i-1])/2.0;
// f
f1[i] += -nu*gx;

}
f1[0] = alpha;
f1[n] = beta;
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double h = (xn-x0)/n; // 
double nu = u*dt/h; // 
for(int i = 1; i <= n-1; ++i){

// ∂f/∂x
double gx;
if(u > 0){

gx = f0[i]-f0[i-1];
}
else{

gx = f0[i+1]-f0[i];
}
// f
f1[i] += -nu*gx;

}
f1[0] = alpha;
f1[n] = beta;

(
)



double h = (xn-x0)/n; // 
double nu = u*dt/h; // 
for(int i = 1; i <= n-1; ++i){

// ∂f/∂x
double gx = (f0[i+1]-f0[i-1])/2.0-nu*(f0[i+1]-2*f0[i]+f0[i-1])/2.0;
// f
f1[i] += -nu*gx;

}
f1[0] = alpha;
f1[n] = beta;

•

•

double h = (xn-x0)/n; // 
for(int i = 1; i <= n-1; ++i){

// 
double x = x0+i*h;
x -= u*dt; // 

// x
int ib = (int)((x-x0)/h);
if(ib < 0) ib = 0;
if(ib >= n) ib = n-1;
// [0,1]
double dx = (x-ib*h)/h;

// f
f1[i] = (1-dx)*f0[ib]+dx*f0[ib+1];

}
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double dx = (xn-x0)/n; // 
double mu = a*dt/(dx*dx);
for(int i = 1; i <= n-1; ++i){

f1[i] = f0[i]+mu*(f0[i+1]-2*f0[i]+f0[i-1]);
}
f1[0] = alpha;
f1[n] = beta;



double dx = (xn-x0)/n; // 
double eta = a*dt/(dx*dx);

// 
vector<double> b(n-1, 0.0), x(n-1, 0.0);
vector< vector<double> > A(n-1, b);
for(int i = 0; i < n-1; ++i){

int j = i+1; // A i f[i+1]
double xi = a+dx*j;
if(i != 0) A[i][i-1] = -cn_lambda*eta;
A[i][i] = 1+2*cn_lambda*eta;
if(i != n-2) A[i][i+1] = -cn_lambda*eta;
b[i] = f0[j]+(1-cn_lambda)*eta*(f0[j+1]-2*f0[j]+f0[j-1]);

}
b[0] += cn_lambda*eta*f0[0];
b[n-2] += cn_lambda*eta*f0[n];
for(int i = 0; i < n-1; ++i) x[i] = f0[i+1];

// CG
int max_iter = 100; double eps = 1e-6;
cg_solver(A, b, x, n-1, max_iter, eps);

// f
for(int i = 0; i < n-1; ++i) f1[i+1] = x[i];
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