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vector<double> x1(n); // v^(k+1)
double l2 = dot(x, x, n), e;
int k;
for(k = 0; k < max_iter; ++k){

// |x^(k)|=1
double l = sqrt(l2); // |x^(k)|
x = mul_sv(1.0/l, x, n); // |x^(k)| (1/|x| )

// x^(k+1) = A x^(k)
x1 = mul_mv(A, x, n);

// λ (|x^(k)|=1 )
lambda = dot(x, x1, n);

// 
l2 = dot(x1, x1, n);
if((e = fabs(l2-lambda*lambda)) < eps*eps) break;

x = x1;
}

mul_sv()

mul_mv()

dot()



0 : lambda = 5.3333333,  v = 0.57735027, 0.57735027, 0.57735027
1 : lambda = 5.2830189,  v = 0.29138576, 0.38851434, 0.87415728
2 : lambda = 5.1333333,  v = 0.18257419, 0.36514837, 0.91287093
3 : lambda = 5.0555556,  v = 0.14213381, 0.35533453, 0.92386977
4 : lambda = 5.0225207,  v = 0.12649735, 0.35138154, 0.92764726

( )
15 : lambda = 5.000001,  v = 0.11624807, 0.34874303, 0.92998102
16 : lambda = 5.0000004, v = 0.11624781, 0.34874296, 0.92998107
lambda_max = 5.0000004
v = 0.11624771, 0.34874293, 0.92998109
iter = 16, eps = 5.3974301e-07
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c.

R = A; unit(Q, n); // R A^(0), Q
vector<double> u(n, 0.0);
for(int k = 0; k < n-1; ++k){

// a_kk^(k+1) ( x )
double akk = 0.0;
for(int i = k; i < n; ++i){

akk += R[i][k]*R[i][k];
}
akk = sqrt(akk);

// u=(x1-y1)/|x1-y1|
double l = 0.0;
for(int i = k; i < n; ++i){

u[i] = R[i][k]-(i == k ? akk : 0.0);
l += u[i]*u[i];

}
if(fabs(l) < 1e-10) break;
l = sqrt(l);
for(int i = k; i < n; ++i) u[i] /= l;

)

// H^(k) (H=I-2uu^T)
unit(H, n); // H
for(int i = k; i < n; ++i){

for(int j = k; j < n; ++j){
H[i][j] -= 2*u[i]*u[j];

}
}

// A^(k+1) = H^(k) A^(k)
R = mul_mm(H, R, n);

// Q^(k+1) = Q^(k) (H^(k))^T
Q = mul_mm(Q, transpose(H, n), n);

}

unit()

mul_mm()

transpose()

Q = 0.816497 -0.492366 0.301511
0.408248 0.123091 -0.904534
0.408248 0.86164 0.301511

R = 2.44949 3.67423 1.63299
9.37286e-16 4.06202 2.70801
-5.73968e-16 0 1.11022e-16

QR = 2 1 -4.10615e-16
1 2 1
1 5 3

QQ = 1 -5.55112e-17 -8.32667e-17
-5.55112e-17 1 1.66533e-16
-8.32667e-17 1.66533e-16 1



vector< vector<double> > R(A), Q(A); // R,Q
vector<double> lambda(n, 0.0); // 
double e;
int k;
for(k = 0; k < max_iter; ++k){

// A^(k) Q^(k) R^(k)
qr_decomposition(A, Q, R, n);

// A^(k+1) R^(k) Q^(k)
A = mul_mm(R, Q, n);

// 
e = 0;
for(int i = 0; i < n; ++i) e += fabs(lambda[i]-A[i][i]);
if(e/n < eps) break;

for(int i = 0; i < n; ++i) lambda[i] = A[i][i];
}

0 : lambda = 4.16667, 2.83333, -1.39583e-16
1 : lambda = 5.33333, 1.66667, -7.98978e-17
2 : lambda = 5.20225, 1.79775, -7.98978e-17
3 : lambda = 5.08757, 1.91243, -7.98978e-17
4 : lambda = 5.03585, 1.96415, -7.98978e-17

( )
13 : lambda = 5.00001, 1.99999, -7.98978e-17
14 : lambda = 5, 2, -7.98978e-17
15 : lambda = 5, 2, -7.98978e-17
e = (5, 2, -7.98978e-17)
iter = 15, eps = 0



Q =  0.333333 -0.666667 -0.666667
-0.666667 0.333333 -0.666667
-0.666667 -0.666667 0.333333

R = 3 -2 -0.666667
6.66134e-16 2 1.33333
5.55112e-16 0 1.33333

e = (4, -2, 1)
iter = 12, eps = 2.68221e-07

v1 = (-0.666667, 0.666667, 0.333333)
v2 = (0.666667, 0.333333, 0.666667)
v3 = (0.333333, 0.666667, -0.666667)
iter = 2, eps = 3.67933e-10
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