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Definition 3.1.1.1. Least squares solution

For given A € R"™" b € IR™ the vector x € IR" is a least squares solution of the linear system of
equations Ax = b, if

X € argmin||Ay — b||§ ,
yE[Rn

)

2
m n
Ax — b||2 = min||Ay — b||> = min A). .y, —(b). | .
| Ax ~b]}3 = min Ay — b|; @(Zf )i = ( >,)

]




Definition 8.7.0.6. Non-linear least-squares solution

Given F: D C R" —
F(x) = 0, if

R™, m,n € N, m > n, we call x* a non-linear least squares solution of

3 . 2
x* = argmin,p | F(x)|3

Non-linear least squares fitting problem (1) (1)

Non-linear least squares problem

F:D cC R"— R™,
x* € D:

Given: m,n € N, m > n.

Find: x* = argmin__, ®(x), @(x):=3|FX)|5- (8.7.0.7)

Given: 4  datapoints (t;,y;), i=1,...,m

4+ (symbolic formula) for parameterized function

Ex. §70 1 ( Leant Squanes  dade G‘/ﬁ%)
Recall : Lineaw bewot ~santone; 6‘/%"% (=57 )

General Linear least squares fitting problem:

Given: 4+ data points (t;,y;) € RE xR?, i=1,...,m
4+ Dbasis functions bj : D C R — R,j=1,...,n,n<m
Sought: coefficients x; € R, j = 1,..., n, such that Cﬂ/ﬂ&cémfﬁ
2
m
X:=[x1,...,x] := = argmin 2 Zz] yi (5.7.0.9)
zjeR4 i= 2

¢

Unzanr comblnafion

f(x1,...,xp;:) :DCR—R, n<m
Sought: parameter values x7, ..., x,; € R such that
(x),...,x ,,)—argflr;:niv X1, .00, Xn; bi) — y,l . (8.7.0.3)
. D
Llnem Rl P/X(\,,X,,,H = 32_—( X} /O&/é)
L—> gvelet, LS P[)g) =
—f(xlr'--rxﬂrtl)_yl— —xl-
F(x) := : , x=|: (8.7.0.4)
_f(xl/~--/xm tm) _ym_ _xn_
Fi Hing@ Cecvysuans =3 )
X, (b ~x
_P/XHXQ/Xj({;) - X(e < 3)
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