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Veetorspaaes (Field actions)
in Wieck for 8 we willdo

group actions(
so field actions is a "warmup

")
Let be a field

.

An lF-veutors_pae is a set V
with functions
Vxv- V and IFXV→ V
IV.Yul↳ Ytvu (c, v)↳cv
addition scalar

multiplication
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41 There exist OEV suchthat
if ve V then Ot vs V .41If VEVthan there exists -ve Vsuch Fat
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let Ifc,#115 and vEVthan

Leitch vs 4VtLuv
(f) If vtv than Cvs v
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Except for the "geometry

"

Ifs
" acts the same as IR?

Subspecies Let PTbe a field
and Van F-vector space .

A subspaces of V is a subset
W E V suck that
H O EVVand ifWEV than -WEW.
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Let V be an tf- vector space
and M and N subspaces ofV.
MTN sqm*nnlmnec.MN }
(reminds us of ←Et b ZZ )
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which are also subspaces of V.
Write vs M④N
if vi.MtN and, O -MAN
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Let U be a tf-vector space.
orLet b
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The set of linear combinations
of bi, . . .

, is

span#
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, bids IFb, t - - - tFbk
Igc,bit. - -tab,I 4, . - isCKEIF}

.

The set 96
,, .

. . ¥4 is linearly
independent if it satisfies
if a, . . . ,CKEIfand
c, bit - - - tckb, 0
then C, SO, cre O, . - .
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The set Sb,s. . . ,bid is a basis ofV
if



lol tfb, t - - -t tfbye V and
(b) {b, , . . . , bid is linearly

independent .
The dimension of V
-

is

dim IV) →CardIB)
Where B is a basis of V
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F.2.4 in the notes reminds
us :

to build bases either
l l) start with a linearly
independent set and add
more linearly ihdep . elements
I start with a spanningsetand remove elements one
at a time until these whats
left is linearly independent.

MnlE) ' Enxu matrices with
L entries in if }

The#liargroup
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P is tbc if there exists
Q t Mn 11151 such that QP=/
and PQ 's 1
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Thar
{bases of#al- GLu (t)
(Pi ,Pu, . . -spn )↳ (pl, by . . . Spy)

is a bijection
In English : A matrix PEMn LIF)
is invertible ifand only if
its columns are linearly
independent .

Example 1kg ' 24gzzs So, 1,2, 3,43
is a field .
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A basis of Hsu has HUEE)
two vectors in it Ep, ,pal
For example
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P s (z 40)

to determine
whether i.Ps3
is a basis of Ifs
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check 1¥ P is invertible
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then 1441 is the inverse of1340)
and {(3)14dL is a basis of Ifs " .
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