
Linear Algebra for Computer Science
Lecture 12

General LU decomposition, Null Space



basic LU decomposition my not exist!



Row exchange - permutation matrix



Permutation matrices



Permutation matrices



LU Decomposition - general form



LDU decomposition 



pivot and floating point arithmetic



Back to linear equations

What about the singular or non-square case?



General Linear Equations

A not of full-rank

A not square

Does A x = b have a solution?



Null space



Null space is a linear subspace



A x = 0



Computing the null space 



Computing the null space 



Elimination does not change the null space

for any invertible E we have A x = 0 ⇔ E A x = 0



Find null space by elimination - row echelon form



Find null space by elimination - row echelon form


