3.

II & is symmetric (or Hermitian) and has real positive diagonal clements, a
Chaolesky factorization is tried. It uses CTIOLMOD in the spame case (either
an up-locking algorithm much like: cs_chal if A is very sparse or 8 supernodal
algorithm olberwise). The matrix is first permuted via an approximate min-
imimn degree ordering algorithm (see cz_amd]. 1his algorithm nuses most of
the theory and algorithms prescnlod in Chapters 2 throngh £ and Chapler 7.
In the full cacc, it wses LAPACK {]hEIlE'E-k}-' factorivalion routines. This sbep
s lerminated early if the matiin is fwined not to be positive definite.

If & s a Mll Hessenherg matrix, it is reduced to an upper trisngular matrix
and the BLAS backsolve is used.

If A is squere and sparse, UMPIPACK & used to performn an LU factoriza
tion, LrU=P*(R\AY+0, where R is & dizsgonal matriv that scales the rows of A
{GPLTT can be optionally used instead: it esn be fasier for Very sparse matri-
een). UTAFPACK selects one of three ardermg strategies: COLANT), AMD,
or 2 cheap disgonal matching followed by AMD, depemling on the matrix
properties (how symmetric its nonzeta paller is and how many ciitries are
on the diagonall. 1t uses ils defavkt pivet tolerances {0 for dingonal em-
brics and 0.1 for off-diagons] eutries). These tolerances lead Lo g nnich SPHrsCT
factorizatiom thau partis]l piveting but may resuls in a numerically unsia-
Lle faclorization. If min, ug |/ mnegy 1y, is less than machiie epmilon (ahout
2 1071%), the matrix is factorized again using partial piveting (a tolerance of
L0). UMFPACK is a multifrontal melhod, hased on the eolumn elimination
tree and a synbolic QR analvsis. Iteralive refinement with sparse backward




