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CHADPTER 3. FORMA LIS

Problem 3.13
{a) |AB, €] = ABC — CAR = ABC — ACE + ACE — AR = A[R, O]+ [4,010. «

(L) Iutrodecimg o test function glz), s e Fog, 200

D d I ol Judd 1 !
ll'".;lil]_i_f = 1-":_“??: - :_FEI:;L-"”-} = 1-“?_‘% - :‘ (:.'u'" I_l_.l I-:r"EJ = tferea™ !_qr.

Sa, dropping the test function, o™, p] - ikt o

= _  hdyg hd _ hdyg  hfdf dgy _ df odf
(e) [f plg= I?E = :E{fﬂf = I?E =% (E.ﬁ' a3 IE) = “"EH' = [f. = 'I‘E- i

Problem 3.14
;rJz . 1 e - i £ u < -
Lﬂ + | = ﬁ!ﬂ,ﬂ'] + [, V]; I_u',].r'i = .ﬂjrz—;r.r::;ra'—jm'.p-l prp —pox = fr,plp+ pleop)

1
= —Wihp = —.
oHE

Using Eq. 2.51: [.r, p? =g+ prhe =2l Awmd [, V] =10, =0 [J:,;—! + l"]
n

The preoeralized uncertainty principle (Eq. 3.062) says, inothis case,
; Lifi, AT R b
L A T [k - P =, ED
drh = (5o0) = (5al0) > eonz bl Q

For stationary slabes g =0 and (p) = 0, 5o o gust sages 0 2 0.

5 CHAPTER . FOMALISM

Problem 3.17

: : l o , .
{a) | commnes with vveeyd ing, s Efi‘ll‘l'l = 0] (Ehis e che eomservad o of normalisadion, wlie D we Origi-
f

nakly provesd in Bag 1.27)

!
(b} Avyiling commtes with itself, so [H, 8] =40, aonl Leoee :]f (HY 0 fosomingg 1 Bess oo espalicit Ui
[

deprencdenec); this s conseration ol cergy, in the senss of The commment Blbooviag . 240,

i diFy i i :
(63 [Hisl e 22 i Pl 304, B = ( ﬂ) . ) ’n—;q. 143).
e it I .m T

{d) |1, p] = [% -+ 1-'.]?} — |l-",rﬂ'l_ = H.l% (Pl B ). Ba {Iil::::l i(rh(?;:}) (;E}

This s Ehrenfost’s thoeorea { B 1.38).




Problem 3.31

!
Eepualion E¥1 = %I:u'.p:l = }I:l”,:y.lg}; Ea. .61 =2 [H xp| = [if,ofp +x[fpl;  Problem 204 ¢ [Hr]
[ s
iy oV

Prostdian 3T () = |H g = ah—. 5

= roldiem 51T (al) 1M, ”l‘hr:. S
i i ih . Y i Al ay’
—trp) = = | - —{p* r—j| =2(= 1y QED
il ) ,r,[ r ) kbl :E-_r‘ll Lﬂ?rr} {r 1[:4'} HE :Yqh: % RH

T o staticanary statde all expestation viaboes (at least, fore operators dhat de el depened explacithe o 0 e
inme i bepeandent {sse itean | ooan o 260, 20 d g St = 4, andd wae are left with g, 307,
For the barmonie oscil litors:

| e e -, ol o ; h : 2 5
¥.= i aT = % = WL = .rm M = 21 ok HIy o ) e = (V) QED

Ty Probles 200 1) we fosnd that (T = (V) = %.f.u) [for 1 =) (1) = (V) EIIIM-' {larn B} &
In Prrobslens 212 wre Fomnel that {T) = ${n+ 3, while (%) = fnd- 300w, s (V) = S 0% = Laeb D,
and benee (T3 = (V) for all stationary states.




