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Ba
kground to proje
tions

If a is a ve
tor then we 
an write a general

ve
tor w in the form w = x+y where x = ka

and a

′
y = a · y = 0.

In the general 
ase,

k =
w · a

||a||2
,

and for unit ve
tors a we obtain

k = w · a.
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Proje
tions and bases

The Gram-S
hmidt te
hnique uses proje
tions to iteratively build an or-

thonormal basis, u

1

, . . . ur whi
h spans the same spa
e as a sequen
e of

arbitrary starting ve
tors, a

1

, a

2

, . . . ap .

In linear regression, the starting ve
tors are typi
ally the 
olumns of the

X-matrix. r above is then the rank of the matrix.
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