Easy ex.: dm [H=2, H=C* onB: { 10>, 14>,
0> (1], 1>==> ().

¥ =alop+ &> a, e C ~s <V|=a<0]+ &<l
What about operators |W><¥l with 15 |¥> e lH?
05> <0] — (é) (1 0) :(é %) ()orojecfiow on first Coor'o'iyxa‘re)

> <{| —= (3 ‘:) ( «  wsecond s )
105><4] —s & 4) 15<01 —= (‘: ‘(’))

Or_» L y \1neav“\t5 0E  q ;l
(0> = 205+ 1> = lao><«w=(M M).

LQT AlH"’lH LQ d {inear orerator. We \x/i" dssume T%at A
N LounQ'Q(J) That )S/ SUP{"A"V" ' [W>€|H) “f\lju:1}<+oo‘

“A“J Operdtor norm

T he 343'oint ot A it AVH—=H <t
<AV 9O =<YIAY> Y I¥>,|¥Y>eH (A" exists because of Riess).
A IS SQ'-F*QO)joinT i A"’N
Prorerries: (1) (A=A
(2) c€C, (eA) =ZA"
(3) A’g&: K’&g
(4) CAY| =<VYIA*
(5) (Iy><w()* = > <V

UllH—blH IS 3 unitdry opergror if
CUVIUWYY =¥ v ' 1wy, vy eH.
Ec’uiva(ent characterizations:
HONVERP
VY=Y Y [Y>eH (ex.;hint:)oara”eiogram 'Aem:itj)
Remark: {Q’é}iéel ONB £or H, dim IH <+c0; then | Cilieq With
.'Q'é=U-23 IS ag'&in an ONB.

A operator on H, lv>eH, [W>#0 is an eigenvector of A

With Q}%Em/a(ble NeC v Aly>=X]Y>.

Sloectrum of A 0’(A)={>\€ (El (A-A1d) is not inverti\)‘eﬂ.
hN eigenvahe = \€ o'(A).1n ¢inite Jim.) 0'(A) =€?g€ﬂva‘ues of A.

Let A=A*) >\ Q| €VIV8|\AQ Of A) "\l’> Corresrom}ing ei%em/ector.
SVYIAYY =CTYINY) = X<y 1Yy = X Il

CAM N = VY S = R<VIVr= MVIZ = NelR.
LQ‘( v be Lmitar'j) eigenva\ue ot U.
(VI = 1OV= (W= I Y= IN]=1.

igied in finite dim.
r—)3|W33$ Verified in finite
Let A L)Q 38 compacCt oPerator on IH) A:Ax

Then A can be Jiagonahzed Wrt an oNg of IH.
Let {Xézﬁ,el be the ei%enva\ues or A then A=§>\@IQ3,«7<%M( J
where Xé‘ has wult, QLS and 25,9, o(=1,...,5ié are the elements of
the ong  that span the eibenspace  of >\éf.

S——= for A;#0

Pro")Qction o)oer*ators: P:H=H is a rojection if P*=p

Let IK be 3 su\:sfaace ot H;, Pis '3 prejection  onto K i¢
VIY> eH, PlvelK.

For instance: let |¥> €lH, (wi=1; )orojecuon operdtor on

f1v58: P=ly7 <y,

Pis dn ort\'\o%onai FPOJQCtioYI 1€ P2’=P ZMG‘ P=P*

In this case there exiszs m orthonormal set {l’\V&>§éej
s.t. P= % V5> <V

A,BIIH—‘»|H, the commuzator of A and B is
[A,B] =AR-BA. A and B commure => ):A,Qj =0.
DNes: A:lH—=IH is positive ¢ <Y(AY> 30 Vl"{/>€(HJ
iS Strictlg Fas&tive it <YIAY>=0v—=> (W>=0.

Trace operdtor: A:lH—IH, {€5] ONR,
Giz is the lmear m3p A— Z(QQIAQ?}):,GL(A)_
Alss  Te(AR) = bz (RA) i






