§C.2 Reca“: \ eigenvalue c(’\ T: V=V or nxn A = I:T:I'B
& TV: >\\/ *For some V#0O eigenveci—or
& ) oot o-r characterichic 'polynomu‘al JeJr(A*tI) = pr ()

Toclo»/z how wamy linearly inJepemJemJ( eigenvectors with eijev\vahc A can A hayve?
Del: geometric wnml{—{pl{cﬂry QO\) = dim E(N\) = dim !fer(T“XI)
COW\PM’@" a[gebmic wxu«llr{'pl{cﬂr)/ 0\(>\)= 4 Hwmes -\ divide FT(t)
pr(N=0 = prlt) = (£-X)qlt),  q)=o = q(t)=(t-N)rlt), .. until X not a root
o a=3 5] 2 paler= dea L] = 0-87 > aln)=a
£0) = N(A-AT) = NS o) bas di 1= 42

Theorem .1 (S‘I’renq%eneo{

SMPPDSe B ic a set o e,jenvecl"arf Lor a linear map 1 T:V=>V.
Il B”t()\) is linequy :ntflependen+ -{"or €Very eljenvalue) )‘f’lne,n B¢ lmear{y mJeFGAo!emL.
P;E: Let Vv, + .,.+ckvk=O WELL Vl)---)VL€B~ Nng ¢.=0 Vi

k=1 ¢, =0 since v,#O. A§$ume, LY induction on k, that all size k-1 subsels OEB are rho/eloeno’mf.

Sqr[JoSQ v €E(V) Vi Then O = (T=XT)lev++cv)
= ¢ (To- M)+ -+ (Tv <N,
e (Sw-hoa) +-e By =X
= ¢, (=l J,.,.J,Ck(xk_mvk
s Mt e, (SN v
= M) =0 Y21 by induction
= ;=0 Vi such that \#3,
= ¢,=0 Vi by linear imJePenJeme of BaE()). O
Corollacya.d+ dimV=n and T:\/=V has n distinet eigemmalues in F = Tis diagonalizable over F.
P E(N#0 i PT(M:O) so [ has n e[jenvcaLor& with distingt e,fjenva(utes.
These ortindependent by Thund | since 4(BoE(N)= | Yeigenualues b and

hence form o basis becauge dim V=n, O

"

"

]




Q. Con Lwy(oo{'lnesff of Cor. 2.2. fajl? _
N\ |
A, Ves 1 (cpﬁa“’eOI roo~|'s e.q. O)\J o
Q« COMP\CX V'O‘o‘l’_{J Qﬁ A |iﬁ- /’-J I:Totw/‘_(:l PA('{’,>=- (f‘%’i)%- [/&
=t -2+ | has Jzﬂ:ﬁcf voot¢

BB B0y gz 4R
& L '

E ilg 2
A:{O 31] Vs B:oaso]
03 0 3
Palt) = @34 = pgt) = afa)= 2
%(3\): B\ 1 a(2)=a
q(3)= 1 2 .
pro[g&3 %()\)40\0\)

ch Pnc[< batsls Viyoo, % (Dl: , so%:%(k). Etho[ ‘foaho\sis ')5=v,).,.)v,‘ of \/

Then [Tl = { e ]% * PA(H: P, (JC)PC(JC)
O]C |ng (x{)% (€)= g <a()).c

F L
T‘nvn AH: T‘\/“>\/ Ju’agonalizableﬁ? = a“eiﬂev\values lie in IF omol 60\): G(M Y >\
P_-F: T Jiagona\izable =>|:T]&: A _ ]: A) wL\cre Bisa EaSl'S 01(\ eijenvec-Pors
. .

Wiy with cigenvalies Ny, hae P alh)= #times )\ appeacs in 4 2900 € a(A)
= a(\) =a()). On the other hand, assume a(3)=g(N VA and that all eigenvaluese | |
Fix basis B, For E()). The union B= &)"E),\ of these bases is liy,early independent [
by Thim.d.1, o B is « basis because %a(k)w\ by “all eigenvalues € F“ O

EJ}, NECEEY 0 3 (] .
= |- . = |-l = )= [I-1 -t
A K 3 ;_ v B , 3[ {_ have PA(‘H Pﬁ( )= (1-t) (a-t)
. _ () 2 a(d)= %( =
<2 Y a -1 31
A-I=|1a1l R-TIT=1|-12a I
NN [0 | O]

TOW\L:iﬁ %(l):& rank > 1= rank=2 = 'j(l):



§6.4 What kinds of real matrices are symmeJrric? Prolje&ions!

Pr=0Q™ f cols ”[u-.f;ﬁn or Q are Lnormal basis for VEIR™. .
(QQT (QT = QQ' = ‘[Mﬁr*”'*ﬁnﬁ? = F(°J1u bt PrOJ',Ln
also sywxw\eJrrfc'- 7:77*"'* ﬁhﬁ:

o/\Qr L —T.T—
(ahowd) |17 :
M ‘/lﬂﬁ Fcc'h’um O‘C a MaJ\'r X g s W\MH’ ).re+ u'peljcm/alue | l —‘[n—
'__‘HW\ L([ (SFec'fm[ 'H"BO"Q'V‘\‘ A req[ syw\m&rcc w;a‘{'rlCej ar i -”\.',( wa)/jt
A(—Z RWthymme+ric = L. A \MS real eiﬁemw\lu%
2. R" has orthonerma| basis G g of e:jenvemLors oDA
+a & 4 or%\r\ogmal motrix Q wt'un QAQ A oAO\qowa\l

Lemma |—| symme-|—ri'cz> l——ly X = ‘]’ HX V X)/
P_Jf“- H\/Y X H)’ TH X = H \/ @lﬁ H l‘l /complex comJujaJre
PI ol Tkwu‘- . SU\PFoSe >\- oH—Eb elﬂenvqlqe OLA So = Q- E{, ;S too.
Set S= (A-NIVA-ND) = A%~ (MIVA+ T = A= 20 A+ ()T € R olterdl.
det S=0 since A-NT is sinﬁular. Pick xe N(S)\O:
O= Sx :(Aa—&a/\JfﬁI)x'x + (Eli)x'x
= (A-aT) ' x + L x
LCQMG(A*alyx’(A-qI\X + bx bx |
= J@-aD ]+l bl = A-aT)x =0 and by =0 [
X#0
= yeE(a) and b=o.

]

&, Pide unit veclor 9, € E\Y ond v,,... v orthonormal bogis for 1# Set B=7,)v“,..,\/,,
] Chonge o basis B B AP b P2t e b
EM"]%: B*BE C ange~ o}~ dasis tormula’ Bz P AP yhere P= 7; \[Q ln

T\T TAT =p' P
= BTz PTAT(P ) =P A'P SmeeJrric PA

= =0 V¥ omd C Syvv\wne‘fri( or Size n- |

= flovne Iay inoluc{-;ow, +L\e coce n=| be'mj very eqsy,D



