b [38)l) =[3 = 242 e

Let A be the matrix [fré:l ls Elé(lﬂj 5{;] = UJ > Ve

Which of the following vectors v have the
property that Av is a scalar multiple of v?¢

2 v={1]

b= (0]

EEEE

d. None of the above vectors




6.1 Eigenvalues and eigenvectors

New vocabulary:
e eigenvalues and eigenvectors
e the characteristic polynomial of a matrix

We learn:

e how to find the eigenvalues and eigenvectors
as the result of a theorem about the
characteristic polynomial

What we don’t learn:
e why we should be interested in e-values and
e-vectors




Definition of an eigenvector and eigenvalue of
an nxn matrix A.

NQ 50;5 Mq Vzo‘%\/ \/Té an f/gehve,dafﬁt
A stk e/kﬁev\vwouw% 7[2 Av = Ay

ot VED . A 18 o number,

Example: Let A = B ﬂ
me=li] -Gl <l

% [(J K an eigewaab(é)&?rﬁwﬁe‘mf% /.

wee[] o< GE <[]

0 (‘J s ah e~vedar ot e-velue —|

Definition of the characteristic polynomial of A.

Ts T2 Plyromial  det(A-3T)
whae N 1S X varable oud T i TRe

> h ?o[em":jj hrochx

Example: Let A = B g - e ,,Wf,f&g«h;,

phypoeid < det(33] -5

= gl SN AT
= =73+ 1)

Its roots are 7, -1



Theorem. For an n x n matrix A, the
eigenvalues of A are precisely the solutions of

the. charackinshe Z?/xa)@[)w
deE(A-N\) = &
Proof  det (A-3I)=0O
& A-NT s not inveshéble
& wary Tﬁ\g?s eﬁﬁb\z c&\e(mj%masamw
& e i¢ o free veriable
& @(a,\I> v =0 hal non - zew sslutin v
R e e T
A R e AT N

V' whell an € -Vectar
/j\/\,& VLWV\LZXS Y T/Wc\i qs/zofw( ¢—vo, mef

ore. pmgf%fh csutvas 1o the, Chemiehfe

hd the vl

To find the eigenvalues of A:

A o*laﬂ chosacterubc novmals
To find the eigenvectors of A:

We sobve. Av =3v e, e sdve
CESAREND

L-e . We o&m{bﬂﬁ’[ﬁz V\M[(g'PacQ o]A @vﬁ \ I>

Definition: the eigenspace for the eigenvalue A
is defined to be Null (A -\ 1)



To find the eigenvalues of A: \{¢e Q@ﬂv{/
det(A->T ) =0

To find the eigenvectors of A: nol e

6( hVﬁM . ’F%*gac&k o- f&t/(/(zlé >\/ Sb}‘fé_/

Av= v, & (-5I)y -0 vl a boosus

b ity

Question like 6.1, 1-26.
Find the eigenvalues and eigenvectors of

Gl @&Fﬁ The cherachesinc Fa{jﬂm{
D BTN AR (AT

M g valne) e 7, —|

Stepz - He sdlve (AAT)v = O

=7 | ANT 4 [jjj

TS ’ﬁRaLW{:e V\(/‘Z,LQ(DO(C{ ! Ec}lé(,d\/h—“%/’/*/\
(733 Bee g (]

N= Il | A4 NT :(iﬂj Ecé\e(d/aﬁ'v\
t{) é] . Bex ﬂ V\wL(CFaCQ {/ﬂl(] :
N shfein Two e-vglued 7 |

b et (1], [A] petely



6.1 question 21.

Find the eigenvalues and eigenvectors. Find a Fline| e clgons o428
basis for each eigenspace of dimension 2 or ~
larger. 4 _;‘% 1 T N=2 fikd ke VL[AL(/S)DA(CQ c{{_\
A=12-11 = 2 =35
A-2T =~ B {
002 2 -3
o o O
. 4-\ 75 | -dey.,\ 2 -3 ([]] Twojm\@_
Hluctim Chav fé(ﬂg &@fz -)-N ! ECA&(M o O O venbbles
s D 2-) o O O

- (2~\) dﬁfﬁ—; i\l o) =31 40| Baie P he A2 e-space
(20 342) = ¥ 45X B4 [N N ﬁa J
Foud e ofs. Tﬁffpfmﬁsw wol O;J ’ l
A:Q?/\lv >’[ Yel (0 N (Sa‘FN/&A/ ‘rﬂd >\:( e Z,dowe;ved‘d/ [01}
(& - 5285 ¢ J=G-1)(3-4h 14)

1((\—|> (\~2>L

O




!
Question: For the identity matrix 1= | O
9
1.

2L

go)
©
l

o T O

How many distinct eigenvalues does |

have? 1 pecwcs Wt mee 3/ Anew 1 .

How many independent eigenvectors

can we find for 12 Anew/ 3

0

. 4 or more

Another question: Same questions 1 and 2 for

the matrix (L)
O



