
Lectures

The Fondation

of theTheory



Classica mech
.

Quantum Mech
.

ti

1) state ( x.PER
"

4 EPCIRD )
, 1141¥ ,

"
4+63

"

2) Evolution t-cxz.pe) t → 44×3 sdof

sd.oftlam.ca .

Schio: eq .

3) OBSERVABUES f : Cxip? → 112

self-adgoutopei.com#possibleoutcomesrangeoffTCA)

4) Predicono fcxt.pt) with prob.se
⑦ (⑥EFF)

(Deterministico) etc
,
EACI)

. CPROBALLSTTC)



È 14cx.tl?-prob.denaty
«

tlence

< xp,>A) =/ XKI4cxitsfdxk-h.no
Rd

< .

.
. ) scd.prod.tt

^ cup clrd)
= a te , XK % >

(also ( o
,
. ))

Position

operatoria
: 4Gt→ * 46)

<tal fatta
↳
seenext

* sc.p.entikneanthlstarg.cat .g) = a- (f.g) page



I. 7 - Kat
,
a. lebron Physics Book

Notting

scalprod . a. 1 . >

-

Project .at/9sP-l9sa9lPltz--19> <4147
-

-1 weuse

| ←

orequwdentty 29,434



La
MULTIPUCATION OPERATOR

Take ME lo Clrd)

< 4 >Che / 9 144AM dx

- Lte , rtq 4h

vice : 4 → a 4



Momentanea .

25

A nat
.
def

.
< PK > Che È m < xp> Ct)
I
If:*, - mio" " È

↳ pats
Local Conservation law → e -

fdxxkdivj-mfdxtkf-htcxhtdivj.co
E- if Not - Fox)

- iksdxlcttofr.tt -I Ita)

for y → =
- ihfdx 47%0×74+63

fede
= <¥

, ¥ #
*
È



il
Ik : 4 → XK 46) ci)

fa : 4 → ⇐ ¥+4 ca )

+stqoantiaation
procedureENERGICI a "

Hcxip) = In tv PIPI
XK → In

%) pt = - A2 time lep . Schioda .
In
A t VG)

<E)Che 24, .tt/z,
4kt) -ticket)



Few exawples Eh
, Eh , te , vice

E

LINEAR & symmetric
[

NICE ! egenualves of rymu .
operatore de real

~



le

Forze fard)
,
4 E l' Clrd)

, Mq : cmqftcx)

My is BOUNCE)

Il Mqfll E 1191! la llfll

Il Mqll = up ( Math = 11411 lo sofelicità) e
foto pdca) dense in

#

A bouded op . CAPA» D CH canbe extended
to the whale tira unique Wag 7
-

DCA) -7



19

Claire A- PUR)
, f) G) = xfcx) , DCQO) - SCR)

⇒ ( Qo
,
DCQOD is urbain

Pre 7 In C-SCR) : Il ftp.is.t . Il Qofnll→ co

Mateo

Pick fncx) -¥,
e- È"

, kfnht.pt/dxe-È:/

Il Qofnli = # fdxxr è
""

fdzcztnrè
"

→ tco

http



no

MON.OPER-a.to (Pof) = - ificx) A-PCR)

( fa , DCPO)- JCIRI) is onbonded
-

Observ . in QU

Prodi fn = (È In) G) cudlbedesahed

Ieri . e'¥"

A-7
' @DAY

For unboonddop . ( A. DCAJ) Dead



Lil
Iosif.

µ
Prode : Italo

( QK 4) Cx) = XK4 Monday 15-17

DCQK) = { 4 Eicird) I fdxlxk 4 Paco }
if A S.a .

MONI.ae#tTOR TCA) eR

(Pace) = ?É»

Daria { 4 Ettaro) I fdplpr.tt Poco}



COMMUTATION RELATIONS L'2

[ Eh
, Fe ) 4 = Fatte 4- fede4

= ha ¥ 4 - ¥
e
che4) = -7%4

li

[ Infette ihoe # 4
ppysicd naming

?

AXK Apect) » § ok,e
-

NELSENbere

→ It is Essential} principe ( 1927)

Impossible to tallone !



Prep .

let AiBic be linea, tymm . op . on
7

.

let 4Est sit . LB

[ A.BI 4 = i c 4
Denota date a4

,
CA - la»% and ABZ simdailg . then

AA . AB 3£ la I

prof . AA -AB = Il CA-ta» 411 Il CB- 43311411% Iva-LADY
,
CB-433144

~
symm. = 124

,
la-2A» ( B- 43»4) io
- -

{ [ la .ca» (B-<B» + CB-43»A-caspitaCAIBI
± - FTÌC F.e symmetric

tiene A# AB 71 sta + %«4
mazurke of gm .

operators is - ( Essay«5)
%
} § la cd •

reale



the minimum uncotaintyisreached cohen
l"

(B- 213374--4 ca- casta detta{ < ( A-casi» - o
⇐ LF> = o

¥ del h%È]
Po % = ( Ita )

"
e- II
#d'tipox

| <x> = ×. cohernt-tatepp.jp
< p> =p, Ex

.

Show that Ax
- [CAXR-hfp.ME??



PREDICT-insle.tl/zthestateoftheystenzttimet , 45
Hee tllpv ) ,

← proto -
offind

.

apolide in
CQDCQD @HEI ; 4+1--4=01×14+6312 apoit - o

CP
,DCPD PCPEI ; 4+7 #0¥ 147414312
(A)DCAD TCA) = fai , non degenerate}} Acli e ai Qi , { Cli } basisin#

pronto
findas

→ piace ; ¥ ) - ÷⇐ ! Igiene
Nei PCA-ai ; Mi) ← 1 = nascere

-

← theeiganv.corr.to9



For agenerie obsovable & dessi bed by
! self - adg . L'6

operator I we have

PC @EIER; %) - < 4x ,EACIJ 4+7

wherfea.CH}*, the Special Family
associated tothe operator a

fet
,
dei → next Monday 9- Il

µ Ff (d) = LE (d)f ,f)
Distribution function



D Physics conseguences of the cineardyoftle space

4,42E #
⇒
4 =4t

Il 4,t 42112
114,112 . 11421124

is also a possiede state
←
pirelyqozydu
checca

146712 = c ( 14, 17142 Pt 2Re4%42 )
→ INTENFERENCETERM←

the proto . distribution of 4, +42 is NOT the

am of the prob . distributors of
=

hauing othe partide either in 4, or in 42



2) Effect of MEASURE ( in the standard Copenhagen
l'8

interpretazioni
)

a 8 rapa.bg A sit . oca) - fai }
and 4 not cigenfvnctiou of a

measvreofa
Messina

contro 4
→ do→ ao

witetprob . again atto arte

11190,4312 a
"short time

" proto- 1

INTERPRETANON the istriane has produced an istantaneovs
Fiona 4 to % ( COILAPSE Ofthe wave}
nachos stocastici NON UNEAR

-



Measvre - 49

INTERACNONy#Ì
stridiNGERCAT problema

. super position
states are transfeed to the measvrevneut

device

4=4,1-42 14 E- ( 1417142ft . . . . )
✓microscopi stop

For all pratica Pourposes (FAPP) Bell'63
the cdlapsa of wave function ciarle



Reference
content of this class Cina more extended

form ) can be Round in

Sections 3.483.5 } Alessandroteta 's
book

Chapter s



Baci

Def
.

The operator B delinea on DCB)
is angia detined on DCA)

if

D. (B) ZDCA)

and
Bf = Af AfEDCA)

Notatori : B ZA or Bsa if DCB) # DCA)


