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ob2220000000¢t0000000 (2.3,2.4DDDDDDDDDDDDDD
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[T, PV (x, t) = ihW(z,t). (3.22)
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goooooooodsuonoonouonooogn
Ay (x) = ay(x). (3.52)

0000034800 00000000000000000000¢(x)0 ¢(zx)00O0O
gogbuobobobboodn

U(x) = b(x), (b:00) (3.53)
oguoogoo 3.52,3.530000
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Oo000oooooooooooooooouooooon
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Bo(x) = bo(x). (3.57)
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4.1 0OO0OO0OO0OOOOO

D0O000D000ADO0DOODO(A0DOODOODO AAODDOOOO

A

AA=A—(A), (AA) = AA. (4.1)

00 ¢(x)0000000 A0O00O00 AAO standard deviation DD 00 DO 0000 O

(AA)? = ((AA)) = (A - (A))") = (& =2 D) A+ (4)?)
= (4% — (4
:=[:WN@ﬁw@m—<ﬁjw@mM@m). (4.2)
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00000000 ¢,(x), (n=1,2,--)000000000000000000O0O0OOO
gbooobdgobobobuoobbbboobbooobobbbuoooobboon

Ao () = antn(2). (4.3)
000000 (eigen state) 1000 ,000000000000000
(AA); = (A%), — ((A))* = @}, — (aa)* = 0. (4.4)
00000000000000000000000
i) = en(a), (Lleal” = 1) (4.5)
00000000000000

(AA)2 = Z |Cn|2 31 - (Z |Cn|2an)2 # 0. (4.6)
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guooooooon

1.200000 A, BOOODODOOOODODOO,
2.000000000000000000O0

0000200000000000000
(A, B] £ 0 =iC (4.7)
0000020000000000000000000000000000

(aayaB) > Ly = AP (1.9

gboodggbobbouogbobbobooooobubbobboboboobooobobobbn
godbboobdgoooobbodod

gogn
gobbooooooooobobooobbooobbooon

[AA,AB] = [A,B] =iC (4.9)
o0o00ooO0oooooogoo aDl:ll:ll:l[ll:lDDOzAA—iAB)w(m)DDDDDDDDDDD
uap;/mAA—¢ABw@m%xzo (4.10)
gododooodoooao
I(a) = /ﬂaAA_¢AByM@rKaAA—¢ABw¢mwx
- /¢%@MAAD¢AEMAA—¢Am¢uux
— /@ﬁuﬁa%Aﬁﬁ-4aAAAB+waABAA+«ABFym@¢r
- /¢m@@HAAV+aO+(Amﬁ¢@mx
= a*((AA)%) +a(C) + ((AB)?)

_nd @ 71 co(0)?
— «AAF)P»+5§KZEJ +{((AB)?) AR (4.11)
DDDDI(@)DDDDDD (:DDDDDDDDD)QDDD oy 0000
Qmin — —LAZ. (4.12)
2((AA)2)
god
. N\ 2
0< Iomn) = ((AB)?) - %
o ()2
(AL (AB)) > (4.13)
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AA-AB > |<[A’QB]>’ (4.14)
oooooo
00000000000000 (#,p.,] =) 000000
1
Ax - Ap, > éh (4.15)
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0000000000000 000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
00000000000000000000000000000000000000000
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5 oo uboboooououoond

5.1 OOOo0oO-oooobobdoouobuoubbon-

000000000000 (=0000)0000000000000000000000
000000000000 0000000000000000000000000000
0000000000000 DDOO0OD0ODOO0DDOO0O000Dooooooononoooonon
000000000000 0000000000000000000000000000
0000000000000000 [g000000oooooog

OD0mO0D0000 :000000000000D0D000D0000000DODO0O0
00O

r? 02

e,

000000000000000 F000000000000000000000000
ogoogno
1Bt .
W(z,1) = P(a) - exp(—) = () - exp(—iwt). (5.2)

O00 w000 00000000052000051000000

B2 92 iEt 0 1Bt
—5 -5l (@) exp(——=)] = ihe[P() - exp(——)]
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h? d? —iE

= ot = ()
n* d*y(x)
o = EYl) (5.3)
d*y(x) 5 _[2mE

- = —k*Y(z), (k= 7) (5.4)

goooouooodooooooououooooan
E = w (0D0DODODOOOD), (5.5)
p = hk @QODDODOOO). (5.6)

D000wDO0D0DO00DD000AODOOOOOODODOAND k=27/A0000000000
(5400000
Yr(x) =Ce** (C.00000). (5.7)

00000000000 k0000000000000 00000Y(z)0 kODOOOOO
ggd

(00DOO0DO0O00 2000000000000 00054000000 20000000000
Y(x) =ae* fhe ™ (q,b:0000). (5.8)
0oo0ooooooooooooooooooooooooooooooooooo
U(z,t) = [a eikx—i-be*”“} exp(—iwt) = [a ei(szm)—i-be*i(k‘”“’t)},

= a[cos(kx — wt) +isin(kx — wt)] + b[cos(kx + wt) —isin(kx +wt)]  (5.9)

0000[00 (kz—wt)000]0000 [00 (kz+wt)000]000000000000000
0000000000000 0000000000000000000000000000000
000000000000000000000000000005.7000000 0

gbobobodgguoogooobooobbobobuoobuobibooboboobbbo
gobobudgbboboooooouooboobobobobbuooobboooobobo
godgdbbboooboboooobbouooboobbobbobbooogo

l.00000b0ooO00oob0ooooo é0O0DOOODDOO

(K/ﬁuMW@Mx:&k—H) (5.10)
000O0s00000000
1>
i(k'—k)x _ ot
E%t[@oe dz = §(k — k) (5.11)
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1 .

Uy (z,t) = 7§&MW% (5.12)
1 .

vele) = —=e, (5.13)
R k>

By = S~ (k>0) (5.14)

gboobbboogoooubbuddbobbuobbbobobbooboog
gogboboboobgooboboobbogbbuuobobboboobobooa
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