> <jlo> = Th<jI> = =03 85
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56 subspace : For a vethsr space Y. asubse'l‘p .
7 ey

that dorms a vector Space | denoted as V"

e-g- Viz (RD {\\2‘
Ve
ADT sum 4 subsrace D: VFOVY= Vi
o {i} ¥i i V"
® {i} ¥j in Vil

Vi* contains (
® lmear combnations of {i} A& fi}

3> Operntor C
¥
X = observables ‘hat can act on ket

Prod uce oncther ket vector

Xlod> = o>

= (500 =()=3)(5)



©® addton .
x commututive X+Y¥=Y+X

A

x. assoaotiye c£+<‘r) +z =X+ (‘?+2)
@ muHiplicedion
*- non-commutodive : ??’7‘ ‘A(;< (typically)

A A

*- assodiative: (XY)Z = X(¥Z)
% Rwer i (R(XO"= (X)™"
©® Lineaxity :
X (Cala>+ Cp18>) = Cx XI> + Co XIP>
® <[5|$Z_€,<_> et
o>
© XYl =XIyn>

A4

©® commutocton: [ XY= ;("1\’-—‘/]\';(
]

*{-&ordel’ « . . -
x chain rule X%, ?2] =YIx.2J+[Xx.Y1Z



Prjection operator.
|> = § a;li> = ;[w«’mo»

——
1 =ZAN;
]
N res®

Cosure / Complete ness

N\

¥
Proge ction
o1>e,ros+°r~.
- * _.
LX)Ay = <A = <aiil=ag <l

Prjection.

1#3

AA] = |i><z|j><'|=lt
VAT IR Ly sa Ay

Apint 1> <5 <o
DC
alX> = |lax> < <ax| = <l

A DC
X)) e—=
]

A bC . ~
IRR> &> < & x| # <ol X
W A
< X1
def. < Xt = <)A(o(,
CRPpla> = <P XD = <p'lot> = (<xlp'>DF
P’ = (Kol Xp>)*




> <F|$<+|o<>=(<ocl>?lﬁ>f‘ = (<otl5ilf>>)*
)

<1l )2*"]): ((j‘ﬁ'i))* 5\("'.‘ +TOHSFO$C-
(£+)ij = (;(ji)* Ocmple,x Cbnjuga-l'e #
> (X7)= $F&t A
(Poven by <XT®|)

motrix element matrix element V% row g
AN
X = z_l;*iwxu X 13><j!
R 1

Hermitian (& Anti — Hermitian) wfemvf'or.
D8 Hemiba XP=K [TO© Xu=Xa
> diag must be real

20 x;; = x*
*D9 Ak - lermihan: iy = X
oom[d&x conjwgacte. sajmme#j

A A A A
o o o XX, x=-xT
eg Ay R —> X= 5 4 25
v b
? Z

Herm— Anti— Hermi—



* T2: 2-1
eiqenvalue v Xy is real

22

eigen ket o X H Corres,aundl‘nﬂ Jo dfferent
erﬂeanues ore ov‘ﬂogona'-

Unitaury operator.

X D10 unifary UtU=yut=1

N *|—> 2x2 rotfufion mectrix
~ (a C) “F o (a b ) in 2D complex space.

U+

U=\, 4 c* d* SU (2
> o (efﬁcoso - ¥ sing A o
efrsmd  euldsty (059 U= [e o e
4 ¢'=¢;=o rofution avound
- 4= (S0 2 R
S5in® —0050

% T3 TFor orthonormal complete basis set
{10:>] {16:>] that span the same vechr gace

1bi>={la;> Vi

thet exists an G s+
ie{z.z,~«-n}



Transformaton matrix con Hroansform dhe vector
representodion in one bosis set into anc-ther



