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Exam 2 on
wed e 6:30pm

covers up tost
How to find the X's. - (a-b) = (b -a)

invertble

p(x) = det(A-bl)= det[5-x]
= (5 -d)(1 -3) - (2)(2)

im↑

ples

↓=3 p(b)=0

#IzEto ?iSolve Bor S .

- (A->F)x = 0

non-zero soln70.

⑰



A= [i] p(x) = 5-6) + 1

#thes the roota=
de+(A -bi)

=deff'
↑ (b)= det (a-bbb] Andy = (l -b)(-d)(- 1 - b)(-d)

= (a-b)(d-b) - bc = (6- a)(d-d) -b
di1 ,

be = 0
,

da= 1
,
do.(d-1) (d+1)

t
= x2 - ad-dd + ad-be grat alsmult

he F(x-(- m
F

(d -(x)=0

= (2 - (a+d)) + (ad-bc) degn-1
feim ↓ (62-1) 7.?

det A -o
--File

alwayis int.

#freevars in A-dI.

4 go multi instead
FACT

multgemult=
Erx= 0 de=o multis hint. A-3I .

I 01 2 I

go mult is dim NulA-bE).
countfree rus. I%04]=

000 0

↳ . Xv
A-OI = A = (% ) x = r(0)

su
geomuti

NulA = Span5(j)5e dim NulA =1 I
So O-eigenspace has dim of

multof =o is·



↳

X
det (AA") = detI = 1

deta==

= b+ z = 26 +b .↳A
= (4) =24

A ,Bu (ii)x = (e)
det(AB) = det A detB

lit ,
(i)



(ii) - 1 ::D
d = 0

,2= 0
,

1.

Fire

Trice
If pa(d) = pp(d)

P(d) = de+)-3- 3)
lie. AB haveaa = ( -3 - b)(- b - b) - 2k

= (d+3)(b+6) -2k

The sameis eigenvalves yc= -

* same det
I = 16 i) IFA- same trace

=+.E
* same aly for each 6. ⑳= (z)2

A = 16 i) =>Asimilar?
↓ A is similar toI

PAI-2
Pal=/)_ lLDA



↳

X
det (AA") = detI = 1

deta==

= b+ z = 26 +b .↳A
= (4) =24

A ,Bu (ii)x = (e)
det(AB) = det A detB

lit ,
(i)





⑳
The range

is

what his

come
out

amegope-

T()= 6

But

T()= Ax

- it ↑ ·zeb

W Tw)

META : A= (ii) Ter] = 18 i1-(o= rol
NUIA= Span &(613

T((07)%D
ColA = Span &(8), (i)

+ ((i)) = (i)
= Span5$913

For someit F "For any" universal
zvantifier

4 16 - · I "For some" exististential
- quantifier

⑧ If OPS then S is not a subspace quantifiers
.

chener r
,
was then vewes

(a)VES and ce then cares.

S=373 S is a Idiv't

subspace of Itst approach
.

Ax-Ay=
(b) If XFy and T(x) = Thy] => A(x-y)=0

then T is not 1-to-1 I X*Yeto
= A is not inve = det = 0.



Q: What is a steady-state rector

-

of a stochastic matrox P ?

⑭2 : What the lomtrend of a
Markov chain?

Q3: are they the same truly?

↳
Ex . P = (i) Xo= (:3)

Xo = ( )
,

x1=V = (i) /(2) = (2
Xz=x

= (i)
,

x3 = PX = /] #Xo

· un

P-I = (i)-(o)=it
So vsstate.



Y
~(8)

⑭O No

Cat
-

C/A= Span & ( :1
,
/13 * SpanE( : )

,

1 :3
yes .

In general Spanqui, U2] = SpanEwow]
To U

,
Un Espanywi ,wis,/ & ↓

And W ,, wze Span & V
,ur]

② #
different.#dym

eigenvales

are
⑳

fa
=

(%6) d= 1
, u

= - (iii) =(i)
yu

= -

u = (i) v=5 !)
(i)(vil = (i) =ed[i)

w= n+V = (2) ? (ii)() = (t()



4

- O

W

HSID

38 poX=

⑭ Not

① P-I=
i= r() +s

~( T
G

xr

~Lea
(8) + (i
(1 - /VP

= (% ) Lit=
X= s(i)
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&
19027

(3) A diagonal
the di

,
dz

-a pe
are

A= (2002)
An = (8)= die

=biei



What
are these

aA = PDP
-1

geo mut
1

Ag



Step1 :
Find·= (2 -3)(- 1 -b) - o

Sep3 :

= (b-2)(b+ 1) = 0

D =((2) ↳-

-SendChey =%o
~
basis is &(0) 3

A + I = / : 3rd) x
basis is 31273

·(
PDP+

A = Q5Q-
= Co787(:27



⑬ only eenvalve .

Stal : p(d) = (6-3)=odg 2

Ste: de A-3I
= (0) Fr(o)

geomut
Free var

so dim Nul(A-bi)
=
1
.

Tue (dimofeigenspan

At(6)(8371:"
~ I



almult
? p(b)= - (

-c)(d-c)
S

LA-I = (6 a basis for

direigenspace
~~ D = 1000)3

~(o)-(=

↳ A-3 =( p =(i
~

#
20 V =

(i)
Abo = Yn

An (PDP-1)m

Dn(l) =P
~ (68mPDP"eas



F = (ii) Frxo = Xn

Xo
,

XI
,

Xz
, .

(i)
,
(2)

,
(3)

,
(7

,
(5)

,

(3)
,

(2)

(ii)(i) = (e) 1
,

1
,

2
,
3
,

5
,

8
,

13
,

21
,

i
Livi = (3) ktuvale?

(1) 3 = (5) Fi) = (*/191)() = (5)



X = C , V +GE

.
ARX= dir, +can








