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Blookdecanposit.org Lot#be a field.
Let u E# so and AC-Mulletand let

MAL*I be the minimalpolynomial
of A

.

Let V- IF? Let .

ma IN =plxlqlx) with
godLplxl, q 1×11=1 .

Then let

VIN, slxl.LI#dso that
Is plxlrlxltqlxlslxl

Let
Pa =p LANA) and Pw=qlA)slAl.

Then

Put-Pw ' l, Pupw so, This Pa
Puts Pw (projectors ) .

'

Let us pull and Wspwv .

Then
V s U④W andboth

Uandware A- invariant
subspaces .



Theorem (Jordan NormalForm) .
Lot Aethnic 1 then these exists

PEGLula ) such that

P
' 'AP is a direct sum
of Jordan blocks

.
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Let ifbe a field and htBey o
.

A matrix PE Mullet is
invertible if there exists
P'
'
C-Mn Ufl such that

p
-tp-- I and PP

''s1 .
The

garerall.me#poupGLullFlsfPtMnlHlPnYvertibLe3
( I and -I are invertible en Et ."let

, Itt)El . But It.tl) so
,

(
which is not invertible )
Glu LIF) does Not have an
addition operation .



If P
, .
Put Glnllfl then letQ'Pip

'

QP.PE#PjYRP-- I and
P
,put GLNLIFI .

GlutF) does have multiplication .

Theconjugation action ofGLUE)
on Mn LIF) is given by.
GlnlltlxMn UF)→Mallet
IP
,
Al -P''AP

.

This is a motivation for
Groups and Group Actions
A groups is a set G witha

function 6×6. →G
la

,
b) I-ab

such that

H If g.go.gsEG
-then

(gigulgz ' g, lgrgz).
(b) There exists IEG such that



if g. c. G then I
'

g-g and glsg .

Lol Ifgt G then there exist

g-
'EG such that

g-
'

g
-
- l and gg'sl .

Let Go be a group andSa set.
An actinon is a
function

6×5-S
(g , x)
1- g.x

such that

(a) If g, getG and KESthen

g , •(gu.x)
= @gigd.x .

(b) If XC-$ then I-Xsk
.

Let 6 be a group..
A subgioup •fG is a subset
H S G such that

Lal If hi
,
hatH than h, hatH .

lb) K E H



⇐ If heH -then hitH
.

Examples G s GLa LA
HsSLEEPEGen UF) /datIP)=I}

.

H If P
, , Pat SLn 11451 than

datLP, thisdot437detlthl-l.la.
So P, Put SLn LIFl. So#is satisfied.

*
tooth) stetC ' Is I. so
I =L'' . .

,) c- SWIFT&lb)is
$4 If PtSue, theft.'s

tied

dot lP
' ') s det IPT's I's l

,

so P
' 'EsLn lF) . So is

satisfied .

S SLn LIF) is a subgroup of64kt)
.
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Let 6 be a group .

orcardinality
The ord-erof-G.is the
number of e loslucnts in G

.

1$61 is a conman notation .

Cardlol is my preferred
notation .

Card154=2
,
Card1531=6

Card16414)) = is



Let g is,
"4619).BE?Hss.
1*9%1%1:&:D's .

'

a' is
Multiplications

÷÷÷÷*÷÷¥i÷÷..
anti.se#I:ias
thesame

gap.

group or

pea 'll, -11 different
groups ?

"

Isomorphic ".


