
   | 2 -1  0 |
A  |-4  3 -1 |
   | 2 -2  0 |
                                 
   | 1  0 0  |           | 2  -1  0|
M1 | 2  1 0  |     M1 A | 0   1 -1| ≡ A1 
   |-1 0 1  |          | 0  -1  0|

     | 1  0  0 |            | 2 -1 0  |
  M2 | 0  1  0 |     M2 A1  | 0  1 -1 |  Un 
     | 0  1  1 |            | 0  0 -1 |
                                  
       | 1  0 0 |         |        |
M1 ¹ = |-2  1 0 |    M2 ¹ |        | ⁻ ⁻
       | 1  0 1 |         |        |

(M1 = I - u v  )ᵀ

M1 A = A1
 M2 A1 = A2 ≡ U

(M2 M1) A = M2 A1 = A2 ≡ U

A = (M1 ¹ M2 ¹) U⁻ ⁻
    ===========
        L
    
       | 1  0 0 |
L    = |-2  1 0 |
       | 1 -1 1 |

====================================================
LU factorization from an algorithmic viewpoint.

for k=1:n-1
  for i=k+1:n
    piv = A(i,k) / A(k,k) ;
    l(i,k) = piv
    A(i,:)=A(i,:)-piv*A(k,:); 
  end
end

 piv ≡ l(i,k) 

 u := a(i,:)
 step 1:
 u := u - l(i,1) u(1,:)
 step 2
 u := u - l(i,2) u(2,:)
 ...
 step i-1
 u := u - l(i,i-1) u(i-1,:)
 
                    i-1
 u(i,:) = a(i,:) -  ∑   l(i,k) u(k,:)  
                    k=1
   
                   i-1



 a(i,:) = u(i,:) + ∑   l(i,k) u(k,:)  
   k=1   

   l(i,i) ≡ 1
   

                          i-1
 a(i,:) = l(i,i) u(i,:) + ∑   l(i,k) u(k,:)  

          k=1   
   

                   i 
 a(i,j) =          ∑   l(i,k) u(k,j)  

   k=1   

A  = L U 

   


