
LECTURE13

-ofProjectors Note range-image, colspace in our case

·Amatrix PeRux (ie. P: IR*-R2) isa pitor if p
=P.

· For all XEI*, x-PX = null(P):P(x-Px) =Px-pix =Px- PX =0

· IfP is a projector,than I-Pis also a projector:

(I -P)" =I - IP -PI +p2 =I - p -p+P =I-P.

IP isthecompleprojector to P.

thm has range (I-P)
=nule(P)

(b) null (I-P)= range(P)

Pf.

(a)
· nwll(P) crange(I-p):

Suppose venull). Then (I-P) v
=

v -Pr =

v
=verange (I-P).

·

range (I-p) <null(p):

Suppose verage (I-P). Then E xAR" such that(I-P)x=V

=>PV =P(E-PX =PX-4X =0 =>v- null(p).

(b) Thisfollows from (a): use P:I-p. Then I-p= I-(I-P) = p.

⑬

Remarks
-

rage(p) n null(P) =30] =>null(p) nmull(I-p) =30]

rage(P) range(IP)
=30].

Note:P +(I-P) =I=(PX) +((I-4)x) =x

no P and I-P really are complementary.



eg.p
=(!i) = -x

=(ji) -(bi):(0)
check thatPP, (E-p)"=(I-P).

·rage(p)
=

colspace (P) :span (/077
(0]
-

nu(P):rage (1-4)
=span((i)) ↓

(i)
Note thatR* =span ((0)3 + span [(i'l]

but(6) and (ii) are notorthegenal.

dif. Aprojector P isoral if rangeP1null(P).

eg. 4
=(i)

" P is NOTan orthogonal matix! It'snot even inventible.

A Aprojector P is an orthogonal projector iff PT=4 (iesymmetric.

If E hetv.e rage(P), v2 =nule(p).

Since Vitrage(P), 7x suchthatPX=V,.

Then V,.v
=(PX). v2

=(PX)
+
V2 =

x
+P

+

v2 =xTPV2 =xT8 =0.

=>

v, Ive Indeed.

#Omitted. (Hader)




