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Complexifiatim
idea : IR = %

I u

① = u

→ turn -vs into § _ vs

Read : G is a - vector space (of dm -2 )



Def : Let V be B-us
.

Then the ←Éim of V

denote 'd V-e is

Prof: V.a B-us with basis Cui un)
.

Then

1) is a G- us (with scaler mutt d. tzov ) = a- ☒u )

21 A G- basis of V is 8¢ :(Hu , /☒Ve, - - , Hun)

lie dm.it# )



Pf ) For (1) use that - a- - is hilmar lover B)
and that all the field axioms over 0 can give
us the axioms needed ,

(2) Take {¢:(Zi ④ Vi )) with Li
,
Zi c- ① and

Vi
' EV

then { c. ( Zi ④ Vi
' ) = { Citi ☒ Vi '

= { cizi ( I ☒ Vi ' )
Now write Vik c.V. +Civet - t Cnvn

Plugin to get that this original tensor is of form

{ di ( I Vi)

So (10×4) spans .



/

To prove linear independence . Define the
map

→ Ve
e , → 10-4

ez -> 10th

i

en -0 I Vn

This in injective because I Vi =/ I y fir i=j .

(exc) By the Hw therefore this set

(I Vi , - - y 10h) is LI ☒



(d☒ E) 1-> qt

ex ) :D V=Ñ ~> Vg = ①☒D=> § 110-4-1 -ie ;

ii) V. Mmm (D) ~> Va= ¢☒ MmmHR)→Mmm (6) 4←→ am

iii.) V : IRA] ≤n ~> Voice④ IRA]≤n→ At] ≤n

Warning: If we view V6 as a B-vs then

Ve # G-
.

Hw



The complex ifiiation is more than just a G- us constricted
out of an B- us . It is

"the best
"

(universal ) one

Thing : V be an IR-us and W a 6-us
.

Suppose if :v→w is an 1Rlnew map .

Then 7 ! E- linen
map
I :V_a →w

such that
⇒

v f- w
v -> Va
v- slow .

↓ "z:I
Va



Now let F. V -N
'

h Iman
map
of B-us .

Then by HW
,

have dinar map
YR.

☒V->I ☒ V
'

"

to

"

(Oenoto : = -1*9 )

TwnsoutthDiscompka-lmewt



Thy ! Keeping the notation above
,
let

Dv :(nun ) basis for Yu
'

_ > % Complex ified 6USD
Bv ' :(Wi - Wn)

Bvi
& . %

Then [%, ⇒q
Pf) Lets denote Yui)=Éc;w;

Thou 9¢ (10×4)=1 9W :)

= I ☒ EGW;



= {G. ( 10W;)

So the albums of the matrix are the same !

Tn : 2 Mal SCV ,) = C.µ , t Giwa

TCU) = CuWi tczzwu

→Sell 4) =/ ④9147 = 10 (CuWit Cnwv )
= Cy I④Ws t C.~ I ☒We

9cL love) = I ☒ 9147=1 (Cz,Wit GeWa )
= Cu I Wit Cee / ④WL ]

Tin words
,
can think of a real matrix as already "

being
"

a

complex matrix ]



Cosi9V
'

lmao of B-us . Than

it % = Ker@e)

ii) 9- injective⇔ Ya is injective

iii) ( im 9) a = im 18¢ )

in 9 surjective ⇔ Be is surjective



Conjugating :
Recall the function CJ : ① → &

I = a- it
2- → E-

2- = at :b

• than note that
,

forr
(F) = f-

On the other hand if (E) = -7
then EER

→ that is we can recover as

'

the

"É



Def : V be B- us . Define the map

T : # →

by T CZ ☒v7 =E*

We call this map the standardÉ on ↳

Hw) Show the following commutes

① G R
"

I

↓' ↓ 'T

E ⑧ 112h →



Ghat is
,
this "

recovers
" the standard ⇔Én on 6

" )

Prof: In the set-up above
,
the fixed points of

TiVo → Vic

is the subspacefrajr-R-V.pt
) Suppose 9 ☒v is fixed under T

.

Then I (a⊕v) = { a-V = You

7-{ CI V) =go U)

⇒ 8=2



OTOH if r€IR then

I(r☒v)=T⑧v=r⇔
.

Now define the
map

front § → v
ran 1- ) ru


