
I let V be a vector space
over a field F and U

,
U c V be subspaces .

✓ is the director of U and W C written V -

- U ⑦ W )
, if

(1) V -

- U i w

(2) (03 = Un U .

Show :

Ca ) let p , , Pa be bases of U ,

U
, respectively , then B =p , ops is

a basis of V if and only if V -
- U ④ W

.

(b) Recall tht for too vector spaces Y . Va over F
,

V
,
x V2 = I C v

, , va ) I v
,
EY , Vat Va) ,

the cartesian or direct product of V
,

and U2 is a vector

space over F with component wise addition beater multiplication .

Then

T : U x W → V
,
C u

,
u ) A u to

is a linear
map .

Show that

T is an isomorphism ⇐ V -

- U⑦ VV

£1 let t
,
Y be sets

,
F be a field and f : X → Y a fraction .

Show that

f-
*

: Tun CY
,
F) → Jun Ct

, F) ,
a ⇒ If : HF ,

x is offkey ]
is a linear map .

One calls f
"
the pullback along f .



It let Xi Y be sets
, f : X → Y be a function

.

Recall the

equivalence relation on X

any b ⇐ f Ca ) -
- f Cb ) , for a .be X .

let Ex ] f
: = fat X I xnfa ) denote the equivalence class

of xex .

(a) Shoo flat f is injective if and only if Http 1=1
for all x EX .

CD For yet , one

calls
f

' '

I Sys) -

- Cxetlflxky )

the fiber of f over y .

Show

[ x If = f
' ' ( Sf 7), for all are X

.

(c) Assume that X is finite , Show

lH=gEmqf
"

Kgb .



It let V.V be finite dimensional vector spaces over a field F. with
bases B and j .

n
-
- dim V

,
m -

-
dim W

.

Recall the map

ftp.t : Hom ( Vid ) → Fm
"

,
Tts ETJ ,5 .

Show that the iuorse of top is
given by

Cip )
"

: F
" h

→ Hon C Yu ) , Atsgj' LA Gs .


