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1 Skeleton of CholDc()
Chol Dc() {
}
2 CholDc()
Cholesky decomposition
W:W'WTa wij|i<j =0,
k<j k<j k<j (2.1)
Wisli<i = Y wawly,  wh; = Wyilici = D wpwly,  wijwislici = Wigli<i — Y wawjy.
k=0 k=0 k=0
2.1 Avoiding taking square roots
An alternative form is the factorization[1]
1 00\ /Dy 0 0 1 Lip Loo
A=LDLT=|L, 10 0 D1 O0f|lo 1 Ly]|=
Ly Loy 1 0 0 Dy \O 0 1
(2.2)
Dy (symmetrical)
L1oDg LiyDo + Dy

LaoDo LoogL19Do + LoDy L3,Dg + L3, D1 + Do
This form eliminates the need to take square roots. When A is positive definite the elements
of the diagonal matrix D are all positive. However this factorization can be used for any square,

symmetrical matrix.

The following recursive relations apply for the entries of D and L:

k<i k<j
1
D; = A; — § L% Dy, Lij= o (Aij — § Liijka> . fori>j. (2.3)
k=0 J k=0

For complex Hermitian matrix, the following formula applies:

k<i k<j
1
Di = A” — E LikL:ka, Lij = D_ <A” — E LikL;ka> s for 7 > j (24)
k=0 J k=0



2.2 Matrix Cholesky

2.3

A=LDL"=

Manual

DESCRIPTION:
ARGUMENTS:
EXTERNALS:
RETURN VALUE:

— Success:

— Failure:
TIPS:
BUGS:
SEE ALSO:

TO DO:

I 0 0 Do 0 O | |_1TO |_2TO
Lol O 0 D; O 0 I L
L20 L21 | 0 0 D2 0 0 |

I 0 0\ (Do DoLY, DoLEL

Lo ! Of]Jo D DiLL
Layg Loy | 0 0 D,
Do Dol DoL3,
L1oDoL]y + D1 LooDoLY, + DiLE,
(symmetrical) LaoDoLsg + LoiDiL3; + Do
2.5
Ago A1 Apz (2:3)
Al A |,
(symmetrical) Ago
Ago O 0
0 A - A01D51A01 0 ;
0 0 Azs — (A12 — Ag2lio)Lar
-1 -1
| AoiDy! AgzDy
I (A2 — ApaLi)D7 !
(symmetrical) I



