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• Do the SETS
→ At 9122 Git. )

Need 857 . for EC

→ Due Tuesday



Dealt : Given 2 linear
maps

9. iv-ow

g.i.✓→w
9€> knew eiV☒v→w☒w

such that 9¥ Cv , ☒v7 = END ☒ )

Prof : let 9:11-0W linear
.

then there exists a ! knew

map

:# →

such that (v.Nu) = Elvin )



(Rmt : True few more general K .)

Pf) Define the function thru → Mcw)
ev.int → 9147191M

Note that CVN) -0 SMASH :O

so this is alternating
Now Cvitvi

,
v7 -s 814th

') 181h )

= (91411-9147) 191h)
= gun 18h ) + 914419W, )

( CV , , Vuk-09Ccu, ) 19 (Vu)
= ( 9147 19N.)
= 8141 A CYCV. )
= Scu) AS CCU)

-> 7! linear map NIV ) → 14W) sending vine -091%719141



Just like before
, given

v -4W -47
we have = Éi:→t)

and for the identity map V V we have

i= id
,%,
:#I
-> I



ex) ✓ = It] ≤a with basis D= ( 1. t.ci )
.

Siv -N be

9( flt) ) = f'6-1+31-14 )
'

it-and 19]•=(&i
i. Compute the matrix of 128 : 14h -0174
with respect to basis

e.i )

• 14911111-1--941194-1=3111+34
)



= 31 it 313 t

=☒ 1) t 9111T£
• 149) (11th) : 911119*2) = 3 A Utt 34 )

= 312T + 313th
=6Clnt)t9Cl1t#

• 145) (thE) isCtl 19 (E) = (11-34) A lltt 34)
= 1 Att t 113+2 +3£ 13th
= 21Mt I + 3111th) + 91Elt )

Ii =/ § : ;)



e.✗2) What about the
map 13cg) : 14h -01%7 .

Note dmV=} so dim (1%7)=-1
So this map 1319) will just be scaling by a # .

WhutH Have basis

f. ( lntnt
'

)

Compute : 149)( In tht 7=9111191+1 sect)
= 3111+341121-+31-4
= 313T A (21-+31-2)

= 3134121-+313*131-2



= 1811#É) 1- 331 11th.tl )

= 3341 # Ati )

= 2-791 £1E)

= det (g) little )



Def: Let V be n- dm us
,
and let

F.V -N be a linear map .

We define the determinant of 8 to be

the scalar multiple on which 1781 acts
.

that is determent is the ! number St )( AVS) (un - run)=d) v.nah
'

.
Let Siv -N and V.V-N be 2 linear

maps .¥
Then dot) = • d



pen 17987=179%178) -

-

det-dtm-ahpntsnlv.AM) ¢"

ddeett 1987m -Avn
-

Cosi
' 1) We can compute the dÉt of 8 using any basis

.

! in If 8 is an isomorphism then dY=B))
"

Pf) Recall that a change of bass is just a multiplication
PSP
"

~> 11PBP
-1) a 171%1791 ◦ MCF

')

→ Iet CPSF
') = detlp> det detlp)

- '



= dit 15)

ex) A- (q bd ) viewed as a linear map 112%112
'

then 14A) (einen) : = Alen A Aleut
=@eitceu) Albeit deu)

=
a# it

ae.1deitcghbeisce.r.de/--ade.1ez+bcez1ei=(ad-6c)eiAer
= Iet (A) einer



Backtotkality

somechopefdlylfc.mil#ardefinitius
Def

'

.
Let

'

TV-N be linear map .

We say ◦=/ vet is an eiyntw if

( call this EF an eigenvalue )
F-v- Xv -0

c-Hid) cut ]



: How to findÉ

-> If u c-V is an e±É then

v = 0

⇔ (T - H ) has nontrivialK

⇔ (T- t#-) is not phi

¥9 E- * = 0



=> Pnp , let Tiv→V be knew
.

Define

G- 1×1 : = det CT - *1)

Then the eigenvalue of T are the

of G- G)

Def : Let belt be an eigenvalue of T .

Write

E
,
: = her (T- II ) = the eigenvectors corresponding to t

"

Cigonspace
"



•We call din (Ex ) : = geometric multiplicity
1+-214×+1,3

Rmd : Then is another notion d- multiplicity
the

"

aitiy
"

If I is root of G- G) then -

G- G) = (x- Help G)

This d is the ÉtiÉ



Fact : ←É ≤ ait

r
There is a whole story here about

◦ minimal polynomials
• characteristic polynomial,

and their interplay

• Oiagnolitability ( some mon on this Wed)

• Jordan Farm ( with "

generalized eigenvectors
" )



•

"

Cayley - Hamilton
"

thin

• All of these an really important, and should he

looked into it one is serious abut learning
linear algebra .

• Next time ~> inner product spaces / adjoint ( m )

spectral Thom lw )
-1


