Straight Line Fit: Matrix Formalism

e It is useful to restate the problem using
a matrix formalism [4:Avery 1991]

* This is useful because:
* It is more compact

* It is easily extensible to other linear
problems

* It is more useful to formulate an
iterative procedure

* With the same assumption as before
* The linear model is given by f = Ap

1y a + bz, Lz 4
1 [b] Ap
Iy a + bz L 2y

* Measurements and errors are
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The x2 can be written as
X’ =(Y-Ap) W(Y—-Ap) W=V

The minimum x? is obtained by

p=(ATWA) " ATWY

The covariance matrix of the parameters
is obtained from covariance matrix V of

the measurements

V, = (ATVIA)

Please notice (N+1 measurements, M

parameters)
e Dimensions A = (N+1) x M
* Dimensions V = (N+1) x (N+1)

* Dimensions ATWA = M x M
* Dimensions ATW = M x (N+1)
* Dimensions \A = MxM
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