Suppase the chavaeteristic  polynom.ial of & mavyin Ansn is Jaewrized as
Ilows, with att the Gormrmon T«wo-ns grovp tvgether :
\fo g L} U
"%CZI-A): (3"31) (3-—3;) --- (=)

Where 21, 2 ... Jx ore o e@enum%of A, T, to Tk are the respecti®

wultiplicities oJ— these e@euua.lues s Weth N+t - F+F R =EN.
Q.uestion, :

Prove that  dim(E»;) = 7: Jor e i

l Proo\]cz

Suppose that A € Matritnan , and 2o is an ejenvatie UOAM' and,
1V, Vi, ---,V} iS o-basis oJC Ezo.
and thus, cim CE») =4 . (%)

Next,, extend these 1{,"5 (j=t.2,~,4) to a basig ,ﬂa IR", whioh can be
denoted bj P V. U, - -, Ve, Ven, -, Uhl.

Then , we mey \—form, a.mwré;cP:(—w, Yao--- 19 Vs - - v—,,)_

(Since %, Vs« V¥n are n linearly independent vectorsS in IR*, they P Is Invertible.)

Censider D=P"AP , and les LU':P"'J{]-, J:I,JJ-",‘g.
1))

Claim : u‘}J isS an egenuec-cor D asSociated wih the Same g'jenumue Do .

D-wj = pAap-piy = P"AUJ'
=P CAY;)
:p“.avJ

- CP"VJ‘)
= 2. w;j

P \j=”2) "'14-
HMence D'l%': 3-LUJ, j=1 2, -4,

®. claine : wy; =ej jm’\j:l,z,—u/&, where

Vector in (R", I & 4 : \

ej is the Standord basis
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From Linjing https://linn-guo.github.io
Ream., Loe J%awe dﬁ]‘fheo(, PZ(V. PVa --- Vn)) ° e

________________

and W; = F"l{; = the j,, Column 35 the matrix (P*V P2 - Py -+ PlUn)

= the Ju column cj the masrie PI(Y th --

: ){/' Vn)

the Jtn Column 'j the masriu Ln Cos PP =TIn from the cbove).

=%, j=na, -,
From the claim © ahd @,

D-GJ‘ = Z)o~8J J"‘ov J=1.2,3, ---,4, and then we Cwnm wrte D as

Ao nhere D, € Matrx dxen-4)

o D

T - ! -D D, € Matrixcn-8yxen-£)

O € Maorix en-Pix4£

@) D,

hwn
A=
7)’30
= 2I1-D= ~ D,
A=A,
O aIn—{-Da
han

50 , the charaeterisyic Po[y homiad, cjc D is

dot L -D) = (3-2.3" det AInt - D2)
oet (31— A) = det( 21 -D)
clet (AT -D) = det (2L — PTAP)
= olets (P (21-A)-P)

@ claine -

= et (P) - det (AI-A) - detcp)
|
= despd - olet (»T - A). detcp)

= dets (3T -A). ™
Hene, olet (3T—AY= (2-20)% det (2In-g — D2)
So,

we G conClude that

the multipliciey of 2o =24, ie. v.=4.1



