
Recap

MainTheorem : ( Jordan Decomposition Theorem)

Let At Muxn(() with eigenvalues 11 ,
12,.., Xk (distinct) with

corresponding multiplicities M1
,
Mr

,
--

,
MK. Then :

(1) dim (Kxi) = Mi

(2) (" = kx, k+20 ..- kx
(3) Each KX : has a basis Bi = Visi ... Ve

,
:
where

every Sm
, i is a cycle :

Um
,
i = [A-X :2)* (A-X : 2)***, ... ,

AxiI), * S
S

Lecture 21:





Raim3 : V = (x
,

+ kxz +
.. .

+ k7k
If: By M.

1
.

on E = # of distinct eigenvalues.

When t:1
,
let m = multiplicity of 11 .

Then
,
char poly of T

11

By Caley - Hamilton Thm, g(T) = (x ,1. T)
"

=0 (1 ,
- t)4

zeo transf

i. (x, = N((T- X , z)m) = V

: Thm is true fort=1.

Assume that the thm is true for any Lin . op .

WI fewer

than t distinct eigenvalues,

Consider T = VEV with te distinct eigenvalues :

x1
,
x2

,
-

-

Xk



















When 181 =n
,
let

Di = 5 T - 12)4,2,
....

(T-12)]
:

Us = S(T-11)Mag ,
. -

-
. (F(z)g]

Let 8 = VioVu
...

- Vg'.. 101 = n - 8
Let W = Span (8)

.

Let U = (T-12/Iw : W +W.

Then : R(U) = Span(Ul) (Check
1' initial rectors of Oj's are L

.

2-

&

-8' is L .
I

. (by induction hypotheers .)

·
i dim(R(u)) = 18 = n-g



Also
, S = 9 (T-12)

*
E,

,
. .

., (T-+2)
**
(Eg)][N((T-12)(w)

: dim (N(UI) = & Nins
.

u = (T-12)/w :Wow

in HI dim(W) = dim(R(u)) + dim (N(U)Il

10 =n- g + g = n

i dim(W) =n
,

10) =n and Span (8) = W

in V is a basis of W and J is L .

2.





Raim9 : Let X = eigenvalue of
T

.

Then: Ky has a basis B = union of disjoint cycles w . r .

t.

X
If: By M .

I
. on = dim(ke)

When n=1
, trivial.

Suppos the result is true for din (Kx) <U.

When dim(kx) = n
.

Let =T=/k : kx -> kx
Then : dim(R(UI) <dim (Ky) = n

('i dim(kx) = dim(NU1) + dim (R(41) , dimlEx)71)
Ul

Ex
Let Kx' = generalized eigenspace corresponding to X of TRIN)-RM1
R(u) = Ky'








