
 

D het P be the matrix of an orthogonal projection onto a subspace V

4 Show that P is symmetric

b show that MPyll41111 for any k

Solution

can Since P is an orthogonal projection we have

Ky CE P o

for any vectors y and I

Now for any vectors I and I we have
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This gives

zTPy EPT

for all y y which implies P PT

b Wu han
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Sinn ME D Ill so me how the result



het A be men with rak r and reduced SUD A Ur DVT

Then

A V BUT A U.DV.TV D UI Ur DU

Ur D Vrt

Urtur Ir and Urtur Frwhen me have used the fact that

da P Then rank P Er P

ü
het be a symmetrie projection matrix

Sinn P is a projection matrix it is idempotent

Idempotent matrices have eigenvalues equal to O or 2 showed on earlier hw

Since P is symmetric the multiplicity of O as a solution to the
characteristic equation gives the dimension of NotP This is given by
the Spectral Decomposition Theorem

The Rank Theorem gives rank P dim Nol P n when u is the
number of columns of P es well es the number of eigenvalues counting
multiplicities

Therefore rank P is equal to the number of nonzero eigenvalues of P

Since all the nonzero eigenvalues of P an equal to 2 the rank of P
is equal to the sum of the eigenvalues

Since the trace of a matrix is equal to the sum of its eigenvalues

we have rank P Er P
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We cannot for couple anstatt the aol.mn f uf X es a linen

w

n

combination of the columns of W

We see this by Ending that there is no solution to X

l 2 o1 1

ht F 2 X and Ü I E 2

Then we may write

I In E Ip and Ü In Ei Ei

when It is column j of centered so that the column has men O

Now we ask whether

Cl In Ip LIL E E

It will be convenient to define Ö LITE for jets jp

ht we Gl X

Then 7 g ER euch tht

Y In o t E Ei i

In so Chi 2nF a t 2nF a

2 a Fia t Ein

E Col Ü



k WIE calw

Now let ye ColÜ Then 7 seit such tht

In ao a

In so 2nF aj

Zu o Fa Si E a

Col

k WÜ WIE

This gives Col I G Ü

Un au tak P to be a projection matrix onto al XT

We know that AA is projection onto Colt

So XT XT is a projection onto AXT er works

In particular we can use XT as h generalized inverse of XT

to we my Like


