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IV, Expect. Values in Position and Momentum Space:
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IV; The Free Particle:

— localivd wave Ioacluf —> Y (X¢€)=




2 EXazmrle L:
@Cpcts%‘ L207 momentin, im

(14

o~
\
/Tz:;_ , r b/o aéon'ld;b ¢(Ib/{:o)-: ‘2./.)/0 Po 0P

< p¢

Ps+|\P
O -— P
Prop P, petep O Elewhn
——
:_—'_> Wwavc r’dch,&‘[* b o o o S pack %Wha’l‘}z’{_/
( T Prtop . pX
WY X, teo) = L A
2%k ) Zap Ap
FO”A]" —_— fitor
( P,*O}o @ / Py/#
= PP /é’( o ft_ €l
2Umkep | £ GRETEIVr
r‘ ~/>/0 P°~J,o
X



,7’(_&(3( £= c)) l/,;; zx 7 Z.,'ﬁz(&b(_)i.op)“'r/\(%o/O)

— Cuv( /.>/9)+1 iy (— /op)}
")q?CV“t ) ___d ez:f% o (XOP/)

JC b/o

f' C)(Dp)/ CE?:&V;/ ” €)< .&.,v(/o}/l—c
) ave !
Re y~ ‘X A"'o"“&hf%/ob :C—%aé;n Q/m_,
9/)1"44 26/9
1% %M‘é%ﬂ
$i- (T ) =

.. nf/o/o,ax =) 8X - 0pxTTh (he)
- /4 -/
N ox e latedd
\ q(/ta».'é 7{'6 D
TDZ”“?‘ bp 3"v/% Prul] DN 2. A Licq L& oy /

=) ~ee /7[&‘—:4,.44@ (3 f/'—hcofn.l,l‘; /awmcf,a/(




amplitude

J‘W C)la/rwple 1. C'érO)

il

position



o Ekam]olc,l: .'éawoo;‘a,n wave. pac&(cf-‘ alt C=0

—) o'éa-/f wr &4 AY LS Py, Do Lo b e pacl
fh‘:o) av« FM""C "

2
v qs\ ) [ ‘P/(Zo;jz
- ( 'LL:O = = (
g P (23‘[)/9 0% ¢
—_ o
< £ -[-3 ] "nav%-.ab'%tﬁ/,/
D 2p>= [ Flere) pECrtsdp = O Codd fuetn])
“"=’>~.¢.>
, _ . a:(/ZG—
4—2_7 f) @\(f/tw) ngf(ﬁf:o)a(/o y o 2 g
— | +> . = 2,,32/[‘}0,2 [Xzé\*/qzl/\-\:-f
_ P & VT
7= 0y, Fe &2 -




=) obanda, & goviat on ( ¥ Flactualron Oﬂ
€ vt rn ooy, L Tl abowt avloap <P O =0

o /”Vo(z( # 07[‘ 0LC-..‘6'7641/7 /OWM/{ FN“-;ch)
WFZD —</o> = G/'f,

—_—— O —
—_—

—) Ca/cq cdl"- (/WY'%/O%%MJ p o " 5~y mpa o "Va‘"(/C“»c/

W (¥, ¢=0 ):vv f@\(/”/ w)él F"/zvé//o

| A pe/aat [ PX/%
Ver £ 6y C?—ﬁ')l/‘/ f@ ya dp

6(27&"‘"7 20’[/0"

—
—

1

4
= ‘ZGJP/ f \72 — /Zfza{
Uznt@ (Zm)//‘/vge € /
— ~— <% _{/\/

Loe _,C? e”yzd):



’T"—Jr«t/é )(2
| -5
Y (x ¢=0)= Cm)/é/r e 4(3 P)

S
- vy
= EF fov

‘7 5‘(762'4'97;@..,

|y (X, £20)) 2 v e- ")/
Lvtﬁllléx t§/ (‘) \/“/,0(%4
— "_7 X 20 | O/;

P
%M% ‘7/’3424(

d)é"D—“f?ﬁ (x, ¢z o)x”]kcv/f o)dv = O
4— \2
Lx*D= f ’}f(vf—uo)xaf_%(y‘t‘ 0)’(3/ *’)

=) otondet doviatio, (/\3(‘) cgx>* #

_g,./gwf.’om L x ’OQC/I.L{ ==_) O_ T — t/a

P *F-ovw 2y ace P




—‘)é%o:h—y\ wa v ,oach(éa:

amplitude
amplitude

position momentum

Gy Oy = 5 Lo



IV, The Generalized Uncertainty Principle:
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