Operador Hermiteano

AYp=a
autovalcl)r € um numero real
Y AY = a Py jzp*ﬁwdrzaflp*lpdr le*ﬁlpdrza
A =aqy’
php* = ayyp’ [wiry dar=a

Operador Hermiteano: Jl/)*/i Yydt = J?,DA*T,D* dt



Se o operador é Hermiteano, entdo suas autofungoes sdo ortogonais

A = at | W nde = an | Wibnde

A*t/),*n = A Pm jlpn/i*l/);;zdf = Am jlpnllir’%df

P dTnd = (ay — ap) j Wi pndr

zero, porque é hermiteano

(an — am) flpr*nl/)ndl- =0



Se o operador é Hermiteano, entdo suas autofungoes sdo ortogonais

(an — am) flp;rﬂ/)ndr =0

Se n=m —>(a,-a,)=0 Se n¥m — fl/;;;lz/)ndr=0

Ortogonalidade das autofuncoes de operadores Hermiteanos:

j Y Pndt = Oy Omn

|

delta de Kroenecker

_ lsem=n
Osem #*n



A

U = Ul +uyj +uzk

vetores unitarios ortogonais

P P

P(x.y.2) ij=0 ik=0 jk=0

normalizados

i.i=1 jj=1 kk=1
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componentes u,, U, e u, obtidos pela projeciode uem i, jek

U.l=u, uj=u, uk=u,



Expansao de uma funcao de onda em um conjunto completo ortonormal

. lsei=j
fl/’i‘/’fdfz‘sif % = {OSei;t]'
combinac¢do linear de todas 4;- Y .
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>« WT = [wjo00dr
=1 5: s
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(0.0)

d(x) = 2 ¢;yj,onde ¢; = fgb}“(j)(x)dr

J=1



Por exemplo, sobreposicao de dois estados: Y = C11/)1 + Czll)z

[\

Al/h = a; P, A‘/JZ = a,y,
(a) = j Y AWdr = J(cll,bl + cngz)*ﬁ(cll,bl + ¢, ,)dt

— J ci e A dr + j cico i A, dt + J cyc1pz Ay dT + j C2Co P A, de

i
= Cfclﬁljmf +Cf¢2ﬂszT+ C§C1Q1J WT‘F CECZQZIMT
1 0 0 1

(a) = |cql%aq + |ezl%ay




Comutador de dois operadores
Note que, em geral, ABf(x) # BAf(x)

Quando ABf(x) = BAf(x) ,o0s operadores comutam.

Py

|AB — BA| f(x) =0 notagdo: |A,B| = |AB — BA|
PPN L d o d
[xpx _ pxx] l/)(x) — [.’XI (_lha> o <_lha> x] 1/)(35)

— —%\ _Ih )g —%}dg{Q
— if

X e p,, nao comutam

Por exemplo,



4-6. The Physical Quantities Corresponding to Operators That
Commute Can Be Measured Simultaneously to Any Precision

Thus, we see that there is an intimate connection between commuting operators
and the Uncertainty Principle. If two opcrators A and B commute, then @ and b can be
measured simultaneously to any precision. If two operators A and B do not commute,
then a and b cannot be measured simultaneously to arbitrary precision.

D. McQuarrie, J. D. Simon, Physical Chemistry, Univ. Sc. Books, 1997.



