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3) as T [ D= [
"
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'
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b) Basis { I } ) , f ! ))

-B

These two vectors are not scalar

multiples
,

so they are linearly

independent . The column space is

all vectors of the form X[
'g) tyf ! )

,

so this shows B is a basis
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Orthonormal basis { w , ,w2)

where wi- Inu; (I ]
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4) j ) Zero vector : (90,0 , - )

Lif 0=0 ,
so the zero

vector is in W .

it) suppose (an)9= , ,
Cbn)I

,

E W

and CEIR .

Then I a ,
b

Ying area, Liz
bn-b .

Then since Clanton . tlbntn-I-fcantb.IE,

(can tbn)

= lin @an It
tin bn

a
-20 n-7A

= clingy ant his
bn

= catb ✓



5) Since W is a subspace, choose

Gn orthonormal basis Ew , ,w2 ,
- in)

for W where k=dimCw) . Then

4

P= [ wjwjt is the

j
-

- I

orthogonal projection from IR
"

onto

W .

Consider T - In - P .

Then for all XE W,

Tx - ⇐ -P)x=x
- Px

= X -x
-

- O .



Now suppose Tx =D for some XEIR?

We can
write x= Px t (I -P) x ,

so that

O --Tx = 1- ( pit CI
-Pdx)

= f- ( ex) f- TLE
-PK)

= O t ⇐Pix

so IL-P)x=O and E- Px

⇒ XEW .



6) Since U is a nilpotent matrix , the

only eigenvalues of N are zero .

This implies that the

characteristic polynomial of N

is pcxs
-

- X
"

.

By the

Cagley - Hamilton
theorem ,

PLN)
-

-
O , so N

"

O
.

Then k En since k is

the smallest whole number

with N
"
so -


