A

azq
A=1] .
an1

By matrix-matrix multiplication

Therefore

Doolittle’s method of LU factorization

aq2 A1n 1 0 ... O1[U11 Ur2
Az Aon | _ LU = by 1 .. Off 0 upy
An2 Ann [ S 1 0 0
a;j = ulj, ] - 1,2, ,n
Z Licus;, when j <
aij =X
z litutj + ul-]- Whenj >0
Upj = Qg5 j=12,..,n(1st row of U)

lix = aj1/uq1, j=12,..,n(1st column of L)

Fori=2,3,...,n—1 do

End
un

-1
Ui = Ay — E litutj

t=1

U = a;; — il 1 LicUe; forj=i+1,..,n (ithrow of U)

[ = aji—izh Loy fori—=i+1 th col fL
(e — orj=i+1,..,n (ith column of L)

= Qun — Ni= lntutn



LDL! factorization for positive definite matrix

;1 Qq2 - Qup 1 0

Az1 Ay ... Qgp l 1
A=|"} 0 =L = "

an1 an2 e Ann lnl ln2

Fori=1,2,..,n do
d; = ay — Yih Ll d,

[ = aji-Yizh Ueliedy
ji — d:
l
End

01[d; 0 .. O[1 I
ollo 4, .. ollo 1
lo o .. dallo o

forj=i+1,..,n (ith column of L)



Crout factorization for Tridiagonal matrices

a1 a4, 0 0
arsq ar, ars3 : lll 0 0 0 1 Uq2 0 0
A= 0 as; azz as 0 — LU = ly Lz O : 0 1 uys :
E . ., . . O . - 5 O 0 . .. un-l,n
an—l,n 0 ln,n—l lnn 0 0 1
[ 0 0 apn-1 apn |
a;; =l
ai’i_l = li,i—l fori = 2,3, e, N
a;; = li,i_lui_lli + lii fori = 2,3, v, n
ai,i+1 = liiui,i+1 fori = 1,2, v, N — 1
Algorithm.
li1 = a1

Uy = Aq3/114
Fori=1,2,...,n—1 do
lij-1= Qjj—q
lii = a; — li,i—lui—l,i
Uji+1 = ai,i+1/lii
End
ln,n—l = Aann-1

lnn = Aann — ln,n—lun—l,n



