
BEFORE YOU READ

Five ways to factor a matrix

Each decomposition writes a matrix as a product of simpler pieces. They differ in which matrices they accept and what
they are used for.

Matrix decompositions
5 factorizations

LU

A = LU

What it is

Gaussian elimination
recorded

Cost

​n  once, then O(n )
per right-hand side

QR

A = QR

Factors

Q orthonormal, R
upper triangular

Used for

least squares, the QR
eigenvalue algorithm

Cholesky

A = LL

Cost

half of LU, no pivoting

symmetric positive
definite only

Spectral

A = QDQ

Meaning

a sum of rank-one
projections

real symmetric only

SVD

A = UΣV

Accepts

any matrix of any
shape

Gives

rank, pseudoinverse,
low-rank
approximation

decomposition restricted to special matrices

TAKEAWAY

Pick by the matrix you have

Cholesky and the spectral decomposition need symmetric matrices; the SVD accepts any matrix of any shape.
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http://localhost:3000/linear-algebra/decompositions/lower-upper
http://localhost:3000/linear-algebra/decompositions/qr
http://localhost:3000/linear-algebra/decompositions/cholesky
http://localhost:3000/linear-algebra/decompositions/spectral
http://localhost:3000/linear-algebra/decompositions/svd
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