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umfar'y matrices (fn R via (a,+l>‘i ) e a,,+la,,i)
r\l/,IHG Ivl\llan (QHL; )'I")an\l:’n )
inoluces Oln: @nxn_) IR:MXJ“

a+bi._>{°‘}+|:'b} or 1 (1]
a b |1
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M.C  Ma.R l |
Def: Ae My, R is comrlex—[inew if Aéimnje(of,,), )
Prop: A€ Uy & da(A)e 0,,(R)n dl, (M, €).
&f. do (A%) = d, ()
Clﬂecl('- Jn (Ag> =
< view A,B as €-linear on C" T he +wo siJes are ¢ ua‘ as
+ compose Fanclions €"— €" regard less
- view €C" as V.f./ng Or w(na“’)er C"is VieWerJ GS$
Thus da(A)d (A = da(A)da(A%) = d(ARY), L o Vg o werdy as « b

O
Dl For v V/E with €0, O(V) = {9V V| (B 8p>= o) VitV
Prop: O(V) = {ee GLIV) | I9xll = lIxll VxeV]. = O(F") = OulFF)
PE: llx-yl* = <x—na, x—@)k = Nl +lly I - %, y0p |
= (v = 5 (121 lylt = lx-yl)
so { preserves norm & preserves inner product o,
For F=C, 9:€" > € preserves norms = d,(¥) preserves norwms
= d,(9) e O(R™)
= 9e0(C"), O
Peop: A O4(F) = [detAl = 1
PF: det (AA¥) = (oot A)(def A ae+A) = |det AI*=1 i AA*=T. O
Deb: S0, (R) = {AcO.(R) | det A=1]}
={ Aeu, |detA=1].

[]



Runninﬁ assuw'lmLion: Vowith <)), dimeVan, $:V=V C-linear
Thm \/ has O(“\Omorma[ [DO\SlS Wl'['L\ I:(P] uFﬁer -A . °
AC M,.C = M*Au uﬂaer -\ For some {/{€u

PEn=1/ X
N ‘?lc(< uer enﬁen\/ecjror Y, (‘U\a{ J_norma[ L)aSIS Vg yeenyVin ‘por l/(, wa((n O\*AQ -1 A/

L [ [ [
W\(\Q(Q Q |l ‘ Vn] B\/ wnduchi 1on, CL\OOSQ \,\/" Vl/ Vl"v\]E u'l‘l o W A W UFFer‘A-
i

Set U= [Tw]a. Then whu= | iAQ*aQ|Tw] = [ [T7] (W] = [ ©
Note: Thim + of wark /IR Ll eigenvalues assumed ¢ R.
Cor (SEechl Jr\nm) Q=¥ = \/ Las orthonormal basis of ejenvec+or5 and [[exjehva|ues eR .
e A¥ = A= UDU* for some unitary U and real dliagonal D. o
P Thm = A- UBU* with B rpee- A. But
A* UBU* = B=B" = B diaqond and real. O
Def: 9 is normal | PO* = ¢*¢
Cord: ¢ normal = V has orthonormal basis of eiqenvectors,
) normal = A = UDU* for some e U, ond diagonal D,
P Suffices by Thm: normal upper-A is diagonal.

Assume N normal uf’f’er'A' Check
- (N*N)y= 3,0, = layl

- O‘ X
> N=1. oJ

(NNDy = faaPe foal + - 4o, P 5

= =0 L
= oy, []
= N*N and NN* computed block by bleck .
= s normal

= " " diagonl by induction. O

&g; ¢ pormal & [[¥xll = [|9%] VY xe V.
Phss i [l9ull= (PP = <Pu,xd = (PP x) = (P P%S = 9%’
& Comf)a\re <(P*LPX,la> = <%<,%a> to <LP(?*X,ld>= <L{)a;<,“ﬁd> ‘:\/ exFreSSivmﬁ <,> m terms 0~£\ -1l O



