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Now to answer question - how to compute eigenvalues/ vectors
for linear transformations?

thrm : Tiv→ V be linear transformation
.
Da basis for V.

Then v is an eigenvector (with eigenvalue d) for T if and only if

[v3
, is an eigenvector (with eigenvalue d) for Ago

ex) Find eigenvalues/ vectors for

T.MG/3-o1RulxDbyTCuota.xtUni)=(5aot2a.-Ya)tl6a.+3ui-Sau)x + (10aot4a-8m¥



Bythrm-it.am the matrix Ago when Billa,x' )
Tate 5+6×+10×1

→ Ago : ?
,
Yg ) The 2+3×+4-1

3 -5
1-1×4=-4-5×-8×2

⇒ A- * =

!
,

- "

→→

6 3- X -S )
O-detlA-TII-cs-HCG-HC-8.tl +20] -21-611-8-11 +so]+

-4 [24-1013-11]
--4-+11-4+5>+5 . I -4-61+2) -4 (-6+101)
= - -

-

-

- 1,3+7=0 =>+(5-1)=0 So 7=9+-1



no"¢{÷;) - in"(:& ÷;)
⇒ null A : span (Y )
so v:( ??) is an eigenvector for At,,

so if Cw]zi ( YY ) then

w;}+§
u



→ Thrm tells us that E. + tsxtx' is eigenvector
- fw T with eiyenvak#

Chad : TC;+§x+x
' 1=(5131+214) -4) +

16111+31 's) - 5)✗ +

(10131+415)-81×1
=O +0×+0×2 I
20



i. A -1, :( : : %)10 4 - q

=> null ( A-1) = null ( to
°

,

- "

;O l - l )
=> null (A- 1) = span (

"

;) .

so Cw); ( Y )

thrm tells us that
-

wifi is eigenvector off
with eigenvalue 4=1



1- (I+✗ +×
' 1=(5111+2-4) +16111+3 -5)✗ +

(10111+4-8) ×'

= Y * ✗ +✗
2 I

*:(: : → 1 :6 4 - s

no" ( A +D) an" (§ ? Yg) = Stan (¥



So w is an eigenvector with (w), :(

Jit with eigenvalue 7=-1

TC: + Ex +E) i (411+411.9)+(6111+311) -5)✗
1- (10111+411) -8)I

= - I - Ix - H : -14+1×+74
Fact : Eigenvectors coming from distinct eigenvalues are LI §
-

Thon in this case B "=(w, Wjw;) are a basis for 112Gt

(since they are LI )
•
The matrix of T wrt this basis is



Ago , = (80 0 )
Tian :O

I 0 Tlwi) : W,
O O - I TCW} )= -W}

No
,
X , free variable

.④ IGT-anisomorph.im#g-no+injeot.u
.

> this is the d-iagni-ti.vn of AIB



2) T.NET -> 1121×3 with "

standard
"

matrix

Aso : % ¥;) 18:(↳✗4)
=> 2nd column tells us t-x-o-tx-E.sn

So ☒ is eigenvector with eigenvalue 5-

Long way to find any other eigenvalues
7- X 0 12

'

Iet f- n -s -t -11 )
-8 0 -13 -d



-47×111-5-+1143-☒ +12181-5-1))

= -1,2-841+445

= (1+5141+1) = > I:L and D= -1

¥ :

.mn#-i-.(;: !:) no"(&;÷;)-12 -4 -12

so null (1-+1) -- span (j so

w is an eigenvector with [if :(¥§)



so W=-!+Éx with eigenvalue -1

⇐ inunction 8¥- >
m"(;§ ;)

-8 0 8

null CATSID -- span (
so w is an eigenvector with [if -- (F)
so És



Only have 2 eigenvectors for IT

•

'

Wo cannot diagnolitc this matrix A*µ

Zfmfauts
=

1) tr (A) : sum of the eigenvalues itrrace of A
"

µ ,

"

point of the eigenvalues .



A
:(: : : :0 12 O O

O O o -36
)

What are the eigenvalues /vectors of A ?
Xi - I -7

" (E) =e,
7<=12 -7 (g)

-

- er

✗3=12 -0 (g) = es

ts= -36
- > ( & ) .- en


