Examples, Solved Probelms and exercise of Chap. 2

Example 2.6

(a) Discuss the hermiticity of the operators (4 + 4 T). i(A+ A T), andi(d — ﬁT).

N A A N A A
(b) Find the Hermitian adjoint of f(4) = (1 +id+34 )(1 —=2id—94")/(5+74).

(c) Show that the expectation value of a Hermitian operator is real and that of an anti-
Hermitian operator is imaginary.

Selv¥iop Cg_} Jhe OPWTOKH B = A«¢A\f+ 'S Heymidian as
B - (AtAD) = A <A = A<AT
ord 1S Heﬁmmavx soisless of whethey A s Heym(tian of not. .
= I;\%.: f\*'o‘)
so BT o Li(R+AY - i RR) o _B
so Tr 13 apti- Besmikhan,
L B o= 3CA-AY)
¥ - G- L (ACATY L 5 AT_AY
B" — Z(A-AY)
$o 2 C(A-A) 1S Hegxmitan.

(b))
S|

Smeg we age Sjen LAY = (14iA+3ANN(1-2:7-9A%) /6 +74)

Fle e {(A) 19 func#ror\ of 0b€‘o’afc)‘( ard s Pexmdion adjomt is

(f(ﬁ 3) = (A4) Sirte. £ wmay be eltbey veal ov

Com?ki. 99 1t B yead hen Q‘f(?\)).f = {?(2\4) = =f(;‘\\4) and ff A S Heym ian I--e-,;
Az A then  3AY - 1), 5o

(£cA)= Y( 1+2A +8 A7) (1-2 07 - 9A*) /({47ﬁ)}+

AN = (iR ATE) (142AT G A1)

(5+3A"
) ©
The ex}pedca#ion \/aﬂue 8 a Hexm 4ian oporor*cr/ 's yead as A'= A
S0 <WIR\WY® = {W[ATLY) = <yl A)w) = vead

N

Since do anitHemmi{ian ob@fq{o{ é+;_8

HIRIYZ™ = <Y1 IW) = <VI-B)wr = - <yIRlYy

So 1o hold dhe efp«f‘&! we mud  have

SPIR|YY =- < [R)wH™*




whidh means Aot <WIBIYY 18 }w{eﬂj \megipary. s .o

% enpectalion volve of Hexmitian opevalry IS pwd%/ Yead .

* eﬂyeda&}on valgee of anti-Heymitjan opevaior 1$ /buredcj Ir'n&lgimqf-

A ~ / ~n
T we ase gwen by a2 R-<BS € BB o<y

One i musd be Temewbesed that <R7 and LBY are only nuwmbers <y

Comples ox o) 2o Yo ’Pnepeﬂ»\es o digeussed w previous axticle andt abpve

Sodved etantle . led yy .\1\6 e comwulalien Yelsd on L salav

Opr
Sca=

(oh, 0%] = [A-<A7, B-&) - [A,R]) —[A.(®))-JA>. K] + [A5,18Y)

Since YR; a)-p  Commuialion £ An opova-IoY wilh & se’fay  153eYe
so [oA.0R) = [4,8)




