Note: For ory LUV Let Hel%L . E‘_{

Then H* (L"L)*'[, L "-‘H is self- aljom't
Snm/&r 'For N&"fh (03 /4 /4 'B '3 ”thofldn

For X&6C" XTr(A*A (X4 % )(
(A x)T"(A X) (AX,AXy 20 ond "=

“ 1S ,nver'f:&/e thn A*A

is p.osif;ve. detiniTe Hermelian.

[ VDV is colled l!ew'él’gmtwkln
M For molrices A*"‘A medn Sh\;"”mv

in conrlcx case, shew-symm. in resd cice, A A'-A




See TébléBi o~ 9. 38l €or onolegies
Letween cert‘ai!:uhofs of € {nal cewé%{_e
$ul$¢‘f$ of o,en«'fors in End(V)=Lin(V, V)
35 well 3s anslogies between Their Lchau)‘b:"
under (on]‘u.r jon (i\\ &) and under a{"ai»?‘ *

in End(V).
Th. Let L:V=3V hore e-velue \ &F(Ror€]

0) If LY=L then RYAR

Q) It L"=L Then 2\ €R. o
() If L¥=-L Tk~ AEAR (F“" '"{['“7)

(¢) IF L=t*H £ cnvertible H:V=V Then
0¢X6R. PE See Pegeddl.




Th. iw”osc L:V=V s self-odjoinT 5o @_7_{
L=L, snd L hos e-velues Nt wilh e-velin
w v so Llw)=hw, L(v)oav. TRe lu,v7=0.
Pt Mu,v) =M, v = L), u')-f(a,z."/v—)) ;
s Lw, LIV = {w, aev) = A Lu, v 2a L v?
since e-velues )\,;(. eR € L=lY. Then
(\-p) Le,v2 =0 gives Lo v) 2. @

Recsll: L:VIV (T.0.5) is colted AR

orthogonsl if L* "L-' in Case F=/K)

unitery of LF2LT iw cose F=C. w
The Collowing Theorem reguires d:wlV)finke




h_ The Following are € iva/lvf“fMu |
% L¥=L" (7’.) <L(uﬁ/v)>=(~:lf7, V«,av-%)
() JLivll=IVI YveV. PE Problem 13.10
y_ﬂ_{. As e (ou'u?lere)@m/o/g wie » Jom/ll) =0°}
let V= {(@,a,..)|4éR, 2 g <00} e £,
Hilbert 5P ¢ €rom Sectiom 7. 3(,0. 23/).
| VoV defined by L(ayay,..) +(0,4,4,,..)
satisfies (2) and (3) but i3 mol surjedire

so hol invertible.

Def S 'tké't Jn JSomer 475»\ LV-)W
between ,1'.?.5. 's 5.t <V",V(7v=<uv;),LM))w

i’ N isomeffz. ‘_J




0(.\] > {A G/K:.)AEA"}:{"{A.,“J m&Tn‘(';;
\I_l)_. U(‘q wnd 0('\) drejrouf: uujlr m&fh‘x
mult.‘,liul‘im. ) Exercise.
Recsll. These olrices ore characlerived

17\6'(' their columns (rws

i L, the pro,w'l‘/
farm on or'ﬂonormal basss of F (Fn)
wet. S d. Jotfro/ucf'_
t\ bases S ond T,
L, then (Pr

ﬂ. LeC VvV be on LPS wi
(n It S nd T are ovThonormd




—[;.)—I'F S is orThonormel ond P is S2¢¥
orthoy. if FoR, unifany 1 F =€, hen .
orthonormel. Pt Prob/em 13.12.

Det 5;, A B e(C, eore unitorily e#gm/eal“

T,

f 3 PeUlm) st. B=P AP S ABER,
3re or‘th’ouallx epuiv. if 3 féﬂzsl 5. C.
B=P'AE.

Q_Q_f' For I.FS. V oh orer)'tar L2V /s
called gosi'five definite if L = h¥olr Tor

Som¢€ nve/ﬂ&/e K:V—=V, The oPenZ‘or L
15 pos. semidetinite 1€ L=HTolr for ony

K:N=V nel nete”én'ér iuverfil/e.




TP R

I_‘I.Tluesc condition s o L’V-?V (T-’.S,) 237‘:

e ¢f‘t3V&/¢ut:
N L= Ktk for aninverfible =k,

(2 L is fo:i‘t‘irc definile,
(3) L=L* snd LLV,vP 20, Y o+veV.

There is & Similar Theorem for pos. semidel |

(fu p.33‘f) with (3) mod;fied o <UV'),V730_

Diéjon&,i%&fio” éh‘ Cdﬂ‘ﬂ;"‘l Fi"‘\‘ in I:,-S.

Resd L.F.S. Cese:
Th. Df L=L*: YV fw dim(V) 20 then V/ s

> bosis T which 18 or‘ﬂ\uormal and cousi;z‘, of
e-vectors 'FWL' SoTLL]T s Jhé,on.\,e_




T SRR

Ih.(
| . 4-'«6'6] of lasT TA. tor M&Tr.'tu)
I+ A=ATeR, thon I peon) s v @

D=P AP > PTAL s /c‘dfanf.

Nole: An or‘ﬂ\o,. afzva&‘pr mey nol be

n'rcson'td by o t/mmo‘l‘n‘c ma L rix, Toreny
Lk :K"—)K-‘ roﬁﬁm 6/ av/e ¢ hos ,.7,/" ’
L1, [;:‘4‘? sinf] <Ry o basis S
while not Ja‘é,-aéle seoh orCh of. 7eral‘u;
do have & camnml Form . (See Prod. 13./6)

Def. Let V bed ceal T0S. with 0. &, 2.
OW) =4L:vaV| L) Uw)) v, ) ares]




\ I!\- For L € O(V)' T ortherormed basis 7-[37;
£V "f'T[L]T =Ji‘f (I“’.If ) Kﬂa R‘u""kh)
'FDV some O .‘.A,t,r’ 2 wik dimlV)zartt2r,

Complex I.P.5. Coce: .
Det L :VaV is clled normad it LU
7 commates wilh its ddjeinT. MeTrix
AeCl is colled normad if A*A sAA®

o A commutes wilh 4 LS
Th. It L V=2V (‘F?n.al:m'l. Ifs) is normaf
-E-l:,\ 4 b)",gT orfhbnorudl Q-BASFS,SoT[L]T?_D

s dia]omu,




Th, (Analey of 35T Thearem for witrices) /378
I€ A e(]:.' 18 normal (A /4*=/4 */4) f’keé—

3 peU) .t D=pPlap=-L AL is div.

Th. For any L:V=V (€in. din'l complex I.P )
S or‘a\omrnél l-asis T of V “t"r['L]T )8 u/,er

triars’u.lbr. .
T") For ony /l GCV.' 3 fé'U'/n) s. C.
B=: f'Wf =f*/4f is wpper t‘r‘ou,-./ar.

ﬁ.(fpecfralm
LaL* of F2R, V afin dim!l TRS. Then Yor s

1¢r €2, 3 &:-:'v-av'BA;eF' |4 ¢y, such The¥
0\L = ZNE; @\ ZE"T, )6 E; GEE;"0 fnidy|




