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cCelwo =<viv> Y v ve H
« <VYIYY 20 YVYEH
e Y[Y>=0 => Y=0
c Y0 = 0V + w0 YY) e, elH o, b eC =
= Lo+ e, ¥ = a<¥ Y+ <O, Y>> (anti-linear w.rt.
the <€irst 3rbument)
Remark: <- 1> induces 3 norm on H: [YI=4<w1¥> Vve H
~|H (S comr\ete w.r.t. the mduceJ norm.
Remarks: () 'Vae €, ¥V,ecH <ae|wy =<7, (ael=ll |
(2) ler YelH, <¥1e>=0 VielH e y=0
(3) complex loar‘a((e'ogram iJem:itj: Ve, YelH i holds
<YI|¢> =i_ (Y + QI - Y —\OI*+ LY=L 01"~ L (YN ) (ex.)

Des: +a vector VYelH is 3 unit Crormed) vector i [Y|=1
eV VeH are orthogonal i <YIY?=0
. given YelH, the Or"tho%ona‘ subspace To VY is
""(r\yJ. F { YelH | <elv> =[0}

Let 0+ velH xier) velH any vector; then ‘P—%WG(HV¢
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BQ#.: Ie‘t IH )_-,e 3 Hilkert S)oace, 1 an inJex Set,

. YeCtors X(péigel ClH are Iinearln inderendent i\C...(ﬁ'ilek:gZ;)
. lH N ﬁn'o‘re'dimensiowa| 3 ijTf‘)
e 31 orrhonormal base (onvB) iS.. (5ktr‘)
Remark: we onfy work With separdble H. spaces (i.e. basis has 3
countsble number of elements)
Remark: ;Q,&} ONB, v 3% Q& Q5 Qi i um1ue‘3 JQ#ineJ Lj Q= <e;ly>

Loz ¥, pel, [ty o8, V=T ¥, 05, 0= T 4 >CU>=Z 0
(YP=<YIv) = S W

Je <PIY> =0 then®  N0+WIP = LI +vl*

In general, [+ Wl < Ul +1wI (using [<el¥2| <lell-iYI, CS).
For ’\VE(H ﬁxeo)j CmnSiJer' the |ivw.ar' maF lH*’-’ (E )

‘t‘\is 1S 3|So Continuous. COnVer‘Se.'S (Riesa ¢ = <yl
refresentation ﬂlEor'e,m)) V l(near dnd continuous mar S—:‘H“’ C
1 VeH sz 2(9)=<Y¥|e> Y¥elH.

H*={ §:H—> C tmear and continuous] is the dusl space or IH.
There is 3 \:‘ojection between H and H*. |

Dirac notdtion: YEH, bra vectors dre <V| e H*

Ket vectors are |¥>elH

LQI A: (H—,’”-\ 'inear) lf\y> elH) A'W) :|Af\¥> {ng ON8 on |H)
YD =22 125Ce, 1%, |AY>= 3 12> <oA=
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Finite c)imen%iona\ case: IH = (D'") &R

12> <= | NS y=i.,m. <ye>(0,..,0,1,0,.,0), =1, m
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