
 

We are asked to obtain the matrix

B BE
CT 132 VI Ba Vi izz

This means that we need to write the

elements of B's in terms of Bz We try
to obtain this information from the matrices

M and M

By definition of associated matrices
M HIE Be f Ez Bz and

M's Cf Ee B's ft B 2

So we know how to write fCei and feed



in terms of Bz because fCeil Bz
and fled Bz E are the columns of ta

and how to write feet and fled in

terms of Bi because fCHIBI G and

fled Bi i are the columns of M

Using this information we obtain the

following equations
f eD UT t Uzt Uz it Tz

flei it Tz 15

Together with the equation Jz uitUz now

we can find the expressions of VT VI VI

in terms of UT UI UI Bj in terms of Bz

I tVI Vittatus it UT125kt43

V2 it TUI Jz ThtU2

Tz VI VT VI U2



Therefore BEBE
o

One of many ways to solve this problem
is to write

f f gotta goffsfifty D
5gof Io 12gof Og

because gof is linear If we are able

to find go f E then we can solve

for gof 9



We now study the information given

aaboubtasist
for Kerth is z

so f I
o

Also ft H given

Iff p I
tH t.y.y

tk z

4 t Ht
Notice that f

Io If g

Tie
f 5gof Io 12gof g f It 2 goffg
and goff91 1 62



I 2
Notice that B fl i is a basis

of 1122 so we kno w MBfB 1
Oo

2

MIB has only one pivot column and one

pivot now So

f is neither injective nor surjective

We have two important data
6 IT is an eigenvector of A

2 A is not diagonalizable

From 11 we know

ko Kolya if
crow

a 1 0
row 3



where X is the eigenvalue associated

with I This means that 1 3 and a L

Now we know that A

fo f og
and that the eigenvalues are 3 b L

because A is triangular
Since A is not diagonalizable we know

that the eigenvalues are not distinct

otherwise A is diagonalizable So either

b 3 or b I We study both cases

Ca8eIb 3

Since A is not diagonalizable
dim Ess 2 dim Ez L rank ASI 2



rank ASI only one non pivot column

Is this true for b 3

E I tl

and rank A 3 I 1 2

So A is not diagonalizable when b 3

and a L

CaseIb

A is not diaganalizable dim E saz

rank fAtI 2

Is this true for b L

H L



So rank ATI L This means

that A is diagonalizable when b 1

which is a contradiction Then b 1

is discarded

In conclusion A L and b 3

Remark Use the usual scalar product
in 1124

We can apprach this problem better if
we knew a basis for U



a kerf
Hoang

In order for Va to be equal to Ut each
element of a basis of Va must be orthogonal
to each element of U

Notice that 1 t U Now we compute
i i i

if

l



Therefor Vx Ut if and only if
2 1

Now we compute the orthogonal projection

of I onto Ut We need an orthogonal
basis for Ut The basis we already have

is not orthogonal so we use Gram Schmidt

to find one

it

their eye



So 3Ei Ez is an orthogonal basis for Ut

The orthogonal projection of E onto Ut is

F LI ES E t LI I Ez
Heil12 HE2112

za za
µ

Notice that I t U so this answer is correct


