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Vector Projections

Definition
Suppose V is one-dimensional so V = Span{v;}.

<V17V>
(vi,v1)

proj,, (v) = vl(vIvl)flev =
VTV1:<V1,V1> =
' (v1, >T

Ty—
viv=

Vi

So, forvi=1[3 1 S]T andv=[-7 9 l]T the projection is
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Vector Components

Definition
The component of v in the direction of vy is

(Vlv V>

So, for vi = [3 1 S]T and v = [—7 9 1]T we have

B <[3 1 5]T, [—7 9 1]T) B -7
mpn (V) = T ETTT T s

Note that comp,, (v) is a scalar.
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Q-

Previously, we applied Gram-Schmidt to the columns of A to obtain Q.
A3

We then define R = QTA.

R—

|: QT 3 :| A
This gives A = QR.
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