Numerical Methods . BAS 3 Least Squares

Reminders

Problem (A € R™X" m > n)

[Az|| < [[A]l [lz]] [[AB|| < |lA[l Bl

in ||Az — b||?
det(A) = 0 <= A singular mnel]er}l | Az II5

Normal equations: ATAz = ATb

1 LU Factorization

Al=p) Y
x=[ v (e ]y

Important: Here, .. does not mean: compute a matrix inverse.

Cholesky (SPD)

A = LLT: half the cost/storage of LU. 2x2:
L1y = /A1, La1 = Aa1/L11, Lao = \/Asa — L2,

2 Conditioning
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Condition number
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cond(A) = k(A) = [|A]| [|[A7L]|

Properties

1 < cond(A) < o

cond(A) = co <= A singular
cond(I) =1

cond(yA) = cond(A), v #0
cond(QA) = cond(A), Q rotation

Not the determinant
A tiny determinant does not mean a hard system: a

scaled identity has a determinant close to zero, yet
it is trivial to solve and perfectly conditioned.

Implications (without proof, good solver, exact b)
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