


• La factorization
every nonsingular matrix A can be factored as

A - Phil
with P a permutation matrix , L lower triangular , U upper triangular
cost : 431N flops

solving linear equations by LU factorization Atb

Factor A- Pla 43 n ' flops
permutation : Pti -- b o flops
Forward sub : L -2=-4 h

-

flops
Backward sub : Ux -- zu n

'

flops

- sparse La factorization
$ =P, LU Pi

( both now and column permutation )
Pi and A chosen heuristically to yield sparse ↳ U

- chdeskg factorization
any positive definite is can be factored as III. FIFTY

.
:) Y!)

A=L LT

with L lower triangular B P flops Airtel Air -- ↳ bi
'

Am = Lulu't Lulu

solving linear equations by Ghdesky factorization Ax=b KESH

factorization : A -- LL' 1/3 n' flops
forward sub : Lti = b n

-

flops
backward sub : Ex -- Z, n- flops ckdesky is the best way to

check if a matrix is p- d .

- sparse chdedg factorization
A- PLEPT Pbp

' -15
'

- LDK factorization
every horsingalar symmetric I can be factored as

A - PhD hip
'

113 n ' flops
p : permeation L : lower dig U . upper diag D : block diag



• Equations
.

with structured sub- blocks

Lik" . t.
if An is nonsingular : (D=¥¥ )K -- b.- Andi' b .

Schur complement ( Soke arrow-shaped system)

solving linear equations by block elimination ( An non singular 1

Farm A. i' In and AI b
, Anti - An Ant. --b . factor by one

Form S = Am - A 4 Ai
'

Air and I = by - Anxi' bi

Determine Xi : SH -5
Determine Xi : An x, t An K -- b , An already factored in

seep L.

g. An is diagonal

÷!
" ¥,

*""t" and # is supa cheap
Arr- Antti

'

Air dominates the flop aunt

g. An is block diagonal

÷: ::*::: ... ¥:*:

" Structured matrix plus low-rank .

(A TBC ) Kb
At K
""

BE A
" "
( ERP
"

A has structure LAX-b easy to solve)

limit- H s:*:*.
. HE#I

If;tBH=
- cab



The Matrix inversion lemma : if It and At BL non singular
(AtBL)

-I = A " t A-
'

B LL -I CA
-' B)

"
CA
-

leg. diagonal - plus- low-rank

(Dt pgt ) x --b µ!)


