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// (forward elimination)
for(int k = 0; k < n-1; ++k){

for(int i = k+1; i < n; ++i){
for(int j = k+1; j < n+1; ++j){ 

A[i][j] = A[i][j]-A[k][j]*(A[i][k]/A[k][k]);
}

}
}

A[i][k]=A[i][j]

k = 0
2 1    3    9
0 2.5  0.5 -3.5
0 2.5 -1.5 -9.5

k = 1
2 1    3    9
0 2.5  0.5 -3.5
0 0   -2   -6



// (back substitution)
A[n-1][n] = A[n-1][n]/A[n-1][n-1];
for(int i = n-2; i >= 0; --i){

double ax = 0.0;
for(int j = i+1; j < n; ++j){

ax += A[i][j]*A[j][n]; // Σ
}
A[i][n] = (A[i][n]-ax)/A[i][i];

}

i = 2
2  1    3    9
0  2.5  0.5 -3.5
0  0    1 3

i = 1
2  1  3    9
0  1 0   -2
0  0  1 3

i = 0
1 0 0 1
0  1 0   -2
0  0  1 3
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// (forward elimination)
for(int k = 0; k < n-1; ++k){

Pivoting(A, n, k); // k
for(int i = k+1; i < n; ++i){

for(int j = k+1; j < n+1; ++j){ 
A[i][j] = A[i][j]-A[k][j]*(A[i][k]/A[k][k]);

}
}

}

void Pivoting(vector< vector<double> > &A, int n, int k){
// k k
int p = k; // 
double am = fabs(A[k][k]);// 
for(int i = k+1; i < n; ++i){

if(fabs(A[i][k]) > am){ p = i; am = fabs(A[i][k]); }
}
if(k != p) swap(A[k], A[p]); // k != p ( )

}



k = 0
2  4  2   6
0  0  2   6
0 -2 -2  -4

k = 1
2  4  2   6
0  0  2   6
0 -nan(ind) inf inf

x0 = -nan(ind), x1 = -nan(ind), x2 = -nan(ind)

k = 0
4  6 2    8
0  0.5 2.5  7
0  1 1    2

k = 1
4  6  2   8
0  1  1   2
0  0  2   6

x0 = 2, x1 = -1, x2 = 3
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// (Gauss-Jordan method)
for(int k = 0; k < n; ++k){

// 1 k a_kk
for(int j = 0; j < 2*n; ++j){

A[k][j] /= A[k][k];
}

// k 0
for(int i = 0; i < n; ++i){

if(i == k) continue;
for(int j = 0; j < 2*n; ++j){

A[i][j] -= A[k][j]*A[i][k];
}

}
}

k = 0
1 0.5  1.5   0.5 0 0
0 2.5  0.5  -0.5 1 0
0 2.5 -1.5  -1.5 0 1

k = 1
1 0  1.4     0.6 -0.2 0
0 1  0.2    -0.2  0.4 0
0 0 -2      -1   -1   1

k = 2
1 0 0   -0.1 -0.9  0.7
0 1 0   -0.3  0.3  0.1
0 0 1    0.5  0.5 -0.5





for(int i = 0; i < n; ++i){
// l_ij (i >= j)
for(int j = 0; j <= i; ++j){

double lu = A[i][j];
for(int k = 0; k < j; ++k){

lu -= L[i][k]*U[k][j];
}
L[i][j] = lu;

}

// u_ij (i < j)
for(int j = i+1; j < n; ++j){

double lu = A[i][j];
for(int k = 0; k < i; ++k){

lu -= L[i][k]*U[k][j];
}
U[i][j] = lu/L[i][i];

}
}



for(int i = 0; i < n; ++i){
// l_ij (i >= j)
for(int j = 0; j <= i; ++j){

double lu = A[i][j];
for(int k = 0; k < j; ++k){

lu -= A[i][k]*A[k][j];
}
A[i][j] = lu;

}

// u_ij (i < j)
for(int j = i+1; j < n; ++j){

double lu = A[i][j];
for(int k = 0; k < i; ++k){

lu -= A[i][k]*A[k][j];
}
A[i][j] = lu/A[i][i];

}
}



for(int j = 0; j < n; ++j){
// i == j
double ll = A[j][j];
for(int k = 0; k < j; ++k){

ll -= L[j][k]*L[j][k];
}
L[j][j] = sqrt(ll);

// i > j
for(int i = j+1; i < n; ++i){

ll = A[i][j];
for(int k = 0; k < j; ++k){

ll -= L[i][k]*L[j][k];
}
L[i][j] = ll/L[j][j];

}
}
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