
Solutions

IQI Note that vik is the linear map

Cf
'

e it
V → kn → k

so that there is a well - defined linear map Cpt
: kn → Vt sending

ei to Vit
,

and we just need to show this is an isomorphism . But

this follows from commutativity of

Cpt *
kn s V

I  =
*

* * ) L
(Cp )

-
'

*

I kn )

which we can verify on the basis ey . . .

, en by observing that

( Cp )*Cp* ( e i ) Cej ) = Cpt ( vit ) ( ej )
= I Vito Cp ] ( ej )

= ( ei*o Cpi
'

o C p ) ( g- )
= eitfej ) = fij

Hence ( Cp )
*

Cp * ( ei ) = ei*
,

as claimed
.



1071 To check that

MAT ,
e i

ten km

Cp * I Cy *

"
- I

* *

V a W
F

*

commutes
,

it suffices to check on a basis vector e i
,

but

( Ft o Ce * Kei ) = F
*

( wit ) = wit o F E V
*

and

(Cp * o MAT ) ( e i ) = Cp * ( A Tei )
= Ej , ( A Tei ) j y

.

*

= Ej ,
A ijVj*

To compare these vectors in V
*

it suffices to evaluate on the basis 13
,

where

they agree since

( wit o F ) ( va ) = wit ( F va ) =

Aia( Ej , Aij vj* ) ( va ) = Aia
.


