Homework 5:

1 Wk showed in class that (AB)T
~are hermitian ,+hen

Hon

BA. TF A andB
BA.

(A+B) = (At+B") = A+B
(A+B)Y(A+ B = (A+B) (A+B)Y = (A+B) (A+B)

This Shows That (A+B)" is he rmrha.n “or n= landZ.
Nezt we show that if (A+B)™" is hermifian,
"H’?Qn (A+BYt is hermitian. This will Complatc
@ proof b}/ indwction .

(A+8") = (A+B)AtB Y = @8 )" (ArB)’
) ‘(AHB) '(AtB)

=A+B)™ -

2. We Rnow that (A+8)T = AT+ BT (A= A,
: and (cA)t = ck AT . -
—> A+ATY = +ANT= AT+ A -

,,,(;<A—A*>)*= 2 (A-ANT = —i(AT-A) =3 (A-AD)

3. T+ H is hermitian,then from 1. above H™

15 also hermi/tan . b*a -t and Lz.)”*"(*b)

(“”)"(Z_ 3N H )" -Z_(___) H") = th-_i‘)_"ﬂm
n: ‘ n=o nl
-DH
= ¢



4. Since Y1V 20 for any Y, <Y+ M|V +Xf> 20.

_ Here ’Lt? g are af bf‘f‘rary wave Funchions

and A e ¢’
Y+ ABIY +ABD> = [dx (WH+ A B*)(p+ Ag)
= Jdx #*d
+/)«/7'fq’;c Py
+ %fd?é Lz
r X fdx By

= <D+ INT<PIP + A<, + X<hy> =0
— <@IB> +(ReX Y|P+ LReN(Ref<YP|B )
+(In MYV — 2(ZmA ) (Imi<Y1g0}) 2 O
Minimize +his with respect +oReX and Tm ).
2 L0 5 ZIReNKYIY> 4+ 2 Rei<V|gy } =0

?9&’\ Z(ImI)<p| 2T } =0
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> R A=R<YI S Tm ) = Teni<P(B}
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5@554‘11‘16}7"3 tnto the incﬂu.a,{[‘ty’ for ei ther A 3)\"E

- or RefA3 € TmilN},
C<PIB> - Kpip2]” _YIBT 9il” 5 o
<VIiY> <Y/ <Y|vYy
<Bip> — KPP "> 0
<Pl P> _
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6. <A< [dr YPAAY = [dx (AMP)F (AY)
| =[dx (APY*(AY) 20O

7. 5@,0,9052 Un (S Qo é’,l‘ﬁeﬂfunC‘HOn ofH withr

<L«£alH/un) = Eo<UnlUn> is real - En is real-
HHlun > = (€)% [wn) = Llwn>
—> (Nt =4, > €.=21,12F

S’i'n,(_“z, a1 15 /75fm}1‘1:arz.., én,:-ii- I‘F H was not
hermitHaen , then €n cowld be 24 or T4,

8. <UPIUP> = [dp (VP UY = [dy y*UT VY
“ = [dp Y11y =<yip>=1.



q4. From problem 3, (Z;'A)f—’-' itA .

For OPerw+of éAeB does not in @ene_ ral aq/u.a,/
+ AgB_LA+E

ef 8,‘/’L0Wev’er,if [A,Bl1=0,4hen e”e
Sine [1A,-1Ad= O,

(6“;/\) (67; A) =1 . = et A L wnﬁ"as’}/.

0. <vilVa)> = <Uuy Vi)
| = [dr (Vus* (Va)
:jgl;y; wd UTU e
= fdx uf ua
= <Upluap = §Sab



