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const double e = (SQRT5-1.0)/(SQRT5+1.0);
double b = xr-xl;
double d = e*b;

double x[4];
x[0] = xl;
x[1] = xl+d;
x[2] = xr-d;
x[3] = xr;

// x[1],x[2]
double f1 = func(x[1]);
double f2 = func(x[2]);

int k;
for(k = 0; k < max_iter; ++k){

// ( )
}

for(k = 0; k < max_iter; ++k){
if(f1 < f2){ // [x2,x3]

double x2 = x[2];
x[2] = x[1]; x[1] = x2-d; x[3] = x2;
f2 = f1; f1 = func(x[1]);

}
else{ // [x0,x1]

double x1 = x[1];
x[1] = x[2]; x[2] = x1+d; x[0] = x1;
f1 = f2; f2 = func(x[2]);

}

b -= d;// [x0,x3]
d = e*b; // [x0,x1](or[x2,x3])

if(b < eps) break;
}

0 : 0         0.763932  1.236068 2,        b = 2
1 : 0.763932  1.236068  1.527864 2,        b = 1.236068
2 : 0.763932  1.055728  1.236068 1.527864, b = 0.763932
3 : 0.763932  0.9442719 1.055728 1.236068, b = 0.472136
4 : 0.9442719 1.055728  1.124612 1.236068, b = 0.2917961
5 : 0.9442719 1.013156  1.055728 1.124612, b = 0.1803399
6 : 0.9442719 0.9868444 1.013156 1.055728, b = 0.1114562

( )
26 : 0.9999977 1.000001   1.000002 1.000005, b = 7.368029e-06
27 : 0.9999977 0.9999995  1.000001 1.000002, b = 4.553693e-06
28 : 0.9999995 1.000001   1.000001 1.000002, b = 2.814337e-06
29 : 0.9999995 1          1.000001 1.000001, b = 1.739356e-06
30 : 0.9999995 0.9999999  1        1.000001, b = 1.074981e-06
x = 0.9999998
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double norm_dx; // ( )
int k;
for(k = 0; k < max_iter; ++k){

dx = dfunc(x);
norm_dx = 0.0;
for(int i = 0; i < n; ++i){

dx[i] *= alpha; // α
x[i] -= dx[i];  // 
norm_dx += dx[i]*dx[i];

}

// 
norm_dx = sqrt(norm_dx);
if(norm_dx < eps) break;

}

x,dx

0 : 0,       0,        e = 1
1 : 0.5,     0,        e = 0.5
2 : 0.5,     0.25,     e = 0.25
3 : 0.625,   0.25,     e = 0.125
4 : 0.625,   0.3125,   e = 0.0625
5 : 0.65625, 0.3125,   e = 0.03125
6 : 0.65625, 0.328125, e = 0.015625

( )
15 : 0.666656, 0.333313, e = 3.05176e-05
16 : 0.666656, 0.333328, e = 1.52588e-05
17 : 0.666664, 0.333328, e = 7.62939e-06
18 : 0.666664, 0.333332, e = 3.8147e-06
19 : 0.666666, 0.333332, e = 1.90735e-06
x,y = 0.666666, 0.333333
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int k;
for(k = 0; k < max_iter; ++k){

// d (d = -H f)
vector<double> p(n, 0.0);
for(int i = 0; i < n; ++i){

for(int j = 0; j < n; ++j) p[i] -= H[i][j]*g[j];
}

// d
goldensection(func, x, p, 0.0, 3.0, alpha, 20, 1e-4);

// s x
vector<double> s(n, 0.0);
for(int i = 0; i < n; ++i){

s[i] = alpha*p[i]; x[i] += s[i];
}

// y
vector<double> gprev = g;
g = dfunc(x);
vector<double> y(n, 0.0);
for(int i = 0; i < n; ++i) y[i] = g[i]-gprev[i];

gnorm = 0.0;
for(int i = 0; i < n; ++i) gnorm += g[i]*g[i];
if(sqrt(gnorm) < eps) break; // 

// H*y ( )
vector<double> Hy(n, 0.0);
for(int i = 0; i < n; ++i){

for(int j = 0; j < n; ++j) Hy[i] += H[i][j]*y[j];
}
// (s^T)*y (y^T)*(H*y) ( )
double sy = 0.0, yHy = 0.0;
for(int i = 0; i < n; ++i){

sy += s[i]*y[i]; yHy += y[i]*Hy[i];
}

// H^-1
for(int i = 0; i < n; ++i){

for(int j = 0; j < n; ++j){
H[i][j] += s[i]*s[j]/sy + yHy*s[i]*s[j]/(sy*sy) –

Hy[i]*s[j]/sy - s[i]*Hy[j]/sy;
}

}
}

f(0,        0)        = -1
f(0.499948, 0)        = -1.25
f(0.666636, 0.333307) = -1.33333
f(0.666667, 0.333333) = -1.33333
(x,y) = (0.666667,0.333333),  f = -1.33333
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int n = n_cond+1;      // ( + )
int m_slack = n_cond;  // 
int m_all = m+m_slack; // 
// 
vector< vector<double> > s(n); // +1=n
vector<int> xi(n); // (x1=0,x2=1,... )
for(int i = 0; i < n; ++i){

s[i].resize(m_all+1); // +1,
if(i != n-1){ // (0 n-2 )

xi[i] = i+m; // 
int sgn = (a[i][m] < 0 ? -1 : 1); // 
for(int j = 0; j < m; ++j) s[i][j] = sgn*a[i][j];// 
// ( >= -1 )
for(int j = m; j < m_all; ++j) s[i][j] = (xi[i] == j ? sgn*eqn[i] : 0);
s[i][m_all] = sgn*a[i][m];// 

}
else{// ( )

xi[i] = -1; // -1
for(int j = 0; j < m; ++j) s[i][j] = -a[i][j];// 
// 0
for(int j = m; j < m_all+1; ++j) s[i][j] = 0;

}
}

int k;
for(k = 0; k < max_iter; ++k){

// ( )
int b = -1;
double xmax = 0.0;
for(int j = 0; j < m_all; ++j){

if(s[n-1][j] < 0 && -s[n-1][j] > xmax){ b = j; xmax = -s[n-1][j]; }
}
if(b == -1) break; // 

// 
int p = 0;
double ymin = s[0][m_all]/s[0][b];
for(int i = 1; i < n-1; ++i){

// b
double y = s[i][m_all]/s[i][b];
if(y < ymin){ p = i; ymin = y; }

}

// (b)
( )

}

int k;
for(k = 0; k < max_iter; ++k){

// 
( )

// (b)
xi[p] = b;
double xp = s[p][b];// 
for(int j = 0; j < m_all+1; ++j){

s[p][j] /= xp;
}

// (p) (b) 0 x
//  -> s[p][b] 1 s[p][j] s[i][b]
for(int i = 0; i < n; ++i){

if(i == p) continue; // 
xp = s[i][b];// 
for(int j = 0; j < m_all+1; ++j){

s[i][j] -= s[p][j]*xp;
}

}
}

x3:        2        1        1        0        8
x4:        1        3        0        1        9
z:       -1       -1        0        0        0

x1:        1        0      0.6     -0.2        3
x2:        0        1     -0.2      0.4        2
z:        0        0      0.4      0.2        5
f(3,2) = 5




