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JordanNormatTorm_ Let me Eh>o
and AEMa lQ1

.
Then there exists

PEGLaid such that

P''AP is a directslam of
Jordan blocks

.

(Theremight be many choices forP
( but every possible P gives the

safgengiag.es. blocks and same)
John ' f yawns
-
columns

.

Definition The matrix A is
diagonally, or semisimple ,
if there exists PEGLu Ld) such
that
p
-

lap is diagonal .



P'
'
AP = §¥¥?!

A is semi -simple ifaimedonly if
all Jordan blocks ofA one
of size1 .

Definition Let AEMu LEI
.

The
matrix A is nilpotent if these
exists KE Eso such that

Ak=D
.

En '
. A is nilpotent if

and only if all Jordan blocks
ofA heave D eigenkalue .
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theorem HordeinDecomposition)
Let u e Eso and AtMn (¢)

.

Then thereexist 5
,
NEMn II)

such that
.

④ As StN
lb) S is semisimple.andNis nilpotent
(↳ SNsNS .

This theorem says:

semisimple sexed nilpotent
matrices control

Altman's
Proposition Let nEIho andAEMu 141

.

Let PEGLn Kd)
.

lol A is nilpotent itandonly if
P''AP is nilpotent .

(b) Let deEboand XEQ .
Let#Talk)

.

Then T is nilpotent ifandonly if
X sO

.

Prost(as ⇒ : Assume A is nilpotent.



To show '. P
-'APis nilpotent.

To show '. There exists KE Hyo suck
that (p -'A KsO

.

Let KE ZZ>o be such thatD-¥0
.

To show : (p -'AP)'s0
.
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"
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Lal⇐ i Assume P''AP is nilpotent.
to show: A is nilpotent.
To show : There exists KEEL>o
suck that A KsO

.

Let KE 22> o be such thatMAP)¥o
To show: A KsO

.
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-
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So A is nilpotent .
HE:Let F-Jail ) .

Toshow : IfJ is nilpotent
then X --O

.

To show : If k¥0 than Jis not
nilpotent .

Assume k¥0
-

t.h.az#&hgItkEgFen0l=jkxkfo.xk=oginessaXkf-
0

.
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To show : J is notnilpotent.
To show : If KEEL> o thenIk¥0

.

Assume KE It> o .
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i "Ead
.

The ll
.
11 entry of IlHkis Xk .

Since like0 Even J'sTold140
.

So J is not nilpotent . .
(b)⇐ : to show : If 4--0 then

F- Ja Hl is nilpotent .
Assume XsO

.

To show '. There exists k€544 o
so c.k that JKsO

.

Let ksdtl
.

To show '
.
Tks0

.
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'l k" .
. . lo.
-

d -L times
.After del multiplications weget

. so
.

So Jk,O
.

So J is nilpotent. I,

Samarang.
• A is nilpotent ifand only if
all Jordan blocks have

eigenvalue D
• A is semisimple ifandonly
if a Jordan b love have

size 1
.

theorem (Jordan decomposition)
If A tMa 161 then there exist
s
,
Ne Mn IN such that



lot As StN
lb) S is semisimple and
N is nilpotent, and

X SN'NS .

UsingJordan Normalformsketchpad Let PEGLu LEI
suck that

P''AP is a directsum of
Jordan blocks

.

If tall) is one ofthese blocks
'd" 'l" +

= C
,
t J*lo)

Let C be the directsum of↳
one for each#ordain block
ofA

.

Let x be thedirectsun ofI/o)
one for each Jordan block
of A .

Let
Ss Pcp"and N=PXP

"

.



Then
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=p(c x x ) P"

= pop
"
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.
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