1 Basic solving with Cholesky
Solving a linear least-squares system:

argmmin | Az — b))
Set derivative equal to zero:

0=2A" (Az — )
0=ATAz — ATp

For comparison, with QR we do

0=RTQTQRx — RTQb

= RT'Rz — RTQb
Rz = Qb
z=R'Qb

But with Cholesky we do

0=RTRRTRx — RTRb
=RTRxz —b
=Rx—R b

r=R 'R Th

2 Frontal (rank-deficient) solving with Cholesky

To do multi-frontal elimination, we decompose into rank-deficient conditionals.

RTS =FT@
S=RTFTG



sTs+cTc=a6Ta

GTFR'RTFTg+cCcTc =GTG

GTQRR'RTRTQTG +CcTCc =GTG

if R is invertible, GTG + CTC = GTG
cTc =0



