
Jun Lu

Matrix A

A ∈ Rm×n

Square

A ∈ Rn×n
Rectangular

m 6= n

Symmetric

A = A>

Asymmetric

A 6= A>

PD or PSD

x>Ax ≥ 0

Cholesky, PD

A = R>R

Pivoted
Cholesky, PD

PAP> = R>R

Semidefi. PSD

A = R>R

RR Semi., PSD

P>AP = R>R

Eigenvector

Orthogonal

Spectral

A = QΛQ>

General Eigen

Generalized

Eigenvalue

A = XΛX−1

Schur

A = QUQ>

Jordan

A = XJX−1

Basis

Column and Row

Two-Sided

APA = UFV >

Reduction

Ortho. Similar

Hessenberg

A = QHQ>

Tridiagonal

A = QTQ>

Gaussian Elim.

Element. Trans.

LU

A = LU
A = LDU
A = PLU

RRLU

PAQ = LU

Complete
Pivoting LU

PAQ = LU

Full Rank

Basis Space

General

A ∈ Rm×n

QR,
column space

A = QR

LQ, row space

A = LQ

SVD

A = UΣV >

Polar

A = QlSl

Bidiagonal

A = UBV >

UTV

A = UTV

RRQR

A = QRP>

Tensor Decom.

X ∈ RI×J×K

CP∑R
r=1 ar ◦ b ◦ c

Tucker/HOSVD

JG;A,B,CK

Tensor-Train

A�B �C

Data Distill

Low-Rank App.

CR

A = CR

Rank

A = DF

Skeleton

A = CU−1R

Interpolative

A = CW

ALS

A ≈WZ

NMF

A ≈WZ

Figure 2: Matrix Decomposition World Map Under Conditions.

From Numerical Matrix Decomposition and its Modern Applications: A Rigorous First Course by J. Lu, 2022


