MATRIX FACTORIZATIONS

o [ lower triangular L
1 A=LU= ( I’s on the diagonal
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) ( UPPRECHRRGUIAE &/ ) Section 2.5
Requirements: No row exchanges as Gaussian elimination reduces 4 to U/

pivots on the diagonal

| 5 [ lower triangular L pivot matrix upper triangular U
2 A=lDu= (l’s on the diagonal) (D is diagonal) ( I’s on the diagonal )

Requirements: No row exchanges. The pivots in D are divided out to leave 1’
in U. If A4 is symmetric then U is the transpose of L and 4 = LDLT. Section

2.5

PA = LU (permutation matrix P to reorder the rows of 4).

Requirements: A is invertible. Then P, L, U are invertible. P d
oes the
Wmaﬂvance. Alternative: 4 = L,P,U,. Section 2.6 o

PA=LU= (m b,y m lower tria?;ngular‘ matrix L)\(m by n echelon matrix U).




9 A = MJM ' = (generalized eigenvector matrix M )(Jordan block matrix
J) (M.

Requirements A is any square matrix. Number of independent eigenvectors of
A is the number of blocks in the Jordan form J . Each block has one eigenvalue.
Section 6.6
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10 A =UAU"' = (unitary U)(eigenvalue matrix A)(U~" whichis U = T ).

| Requirements: A is normal: A"A = AA". Its orthonormal (and possibly
: complex) eigenvectors are the columns of U. Complex A’s unless 4 = AH.
Section 10.2

1 A =UTU ' = (unitary U)(triangular 7' with 4’s on diagonal)(U~" which is
um).
Requirements: Schur triangularization of any square A. There is a matrix U
with orthonormal columns that makes U~'A U triangular. Section 10.2

Uism xm 01,... ,0, on its diaganal Visnxn

: None. This singular value decomposition (SVD) has the eigen-
of AT4 in U and of 44T in V; 0; = \/4,(ATA) = \/4,(AAT). Section

-

12 A—UEVT— ( orthogonal ) (m x n singular value matrix) ( orthogonal)
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((nxm pseudoi’nverse of T ) (orthogonal )




