
HW 5 Solutions

1) Recall that detB = det BT

and note ( A - XI )T = AT - XI

then det (A -XI ) -

- det ( AT - XI )

and A
,
AT have same eigenvalues

EA

i



2) Proving Lol . is sufficient since an
M element Lol . set spans 1km

.

Suppose not ,
then I eigenvectors

K , y , z w/ eigenvalues 5,4M EIR ,
then

F non - Zero L, 13 of .

I = Ly tf Z

But

A-a = LA y t BAZ

= Lily t BMZ

= Soc ( since u an eigenvector)

⇒ Bsc = dxyt BMZ

x = Ly t BZ

⇒ 5=5 -

- u

but we said distinct!



The contradiction shows Lol.



3) Aku = Ak -
'

(Av )

= Ak - ' ( Xv ) = x Ak
- '
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= X Ak -
Z

( Av ) = XAK
- '
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= XZ Ak -zu

:
c

= Ak
- ju

:
C

K
= y v He



Factored char
. poly
✓

4.) det CA - XI) = II. (xx- x)
set X -- o

⇒
m

det CA) = IT Xk
K=L



5) singular iff det A -

- o = ¥
,

Xk

f=> Xie = o for

some k
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Gc) Recall from HW 2 that nilpotent is

either o or ( ; Its ) i 13=10

for o

ee : :s=÷i÷c : : )
"

-

- c : :j
=L : :)

( dp III )
"

= 0 (since nilpotent)

cc: = .÷÷c:
-

- c : :S .- C : :3 )
=L ' ;

-
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