
d"ryz aia`

mi`wihnznl dwiqit

mixehxte` ,ihpeew xehliqe` ,iteqpi` xea :8 libxz

.|x| ≤ a/2 megza iteqpi` l`ivphet xeaa `vnp m dqn lra wiwlg .1

miinvrd miavnd z`e xzeia zekenpd dibxp`d zenx 2 z` e`vn (`)
.mini`znd

ψ(x) = φ1(x) + iφ2(x) i"r x`eznd avna `vnp wiwlgd t = 0 a
.(`1) a mz`vny miinvrd miavnd φ1(x), φ2(x) xy`k

.ψ(x) l qgia dibxp`d zlgez z` e`vn (a)

? t = 0 a xead ly ipnid ivga wiwlgd z` `evnl zexazqdd idn (b)

eriad .|ψ(x, t)|2 z`e ψ(x, t) onfa dielzd lbd zivwpet z` e`vn (c)
.φ1, φ2, E1, E2 zervn`a mkzaeyz

xead ly ipnid ivga wiwlgd z` `evnl zexazqdd mipnf eli`a (d)
? ef zexazqd idn ? zilniqwn

.H = p2

2m
+ 1

2
mω2x2 i"r oezp ipenxd l`ivpheta wiwlg ly o`ipehlindd .2

.H|ψ〉 = E|ψ〉 i"r milawzn miinvrd miavnd

ik e`xd 1 =
∫
dx|x〉〈x| dcigid zbvde w`xic ipeniq zervn`a (`)

(1)

∫
dx′〈x|H|x′〉ψ(x′) = Eψ(x)

ik (divwecpi`a) egiked .i (a)

(2)

∫
δ(n)(x− x′)f(x)dx = (−1)n

∫
δ(x− x′)f (n)(x)dx

.ogan zivwpet f(x) ∈ C∞ xy`k

ick (2) a eynzyde f(x) = (x − x′)ng(x), g(x) ∈ C∞ egw .ii
ik ze`xdl

(3) (x− x′)nδ(n)(x− x′) = (−1)nn!δ(x− x′).
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i"r mipezp 〈x|H|x′〉 dvixhnd ihpnl` ik e`xd (b)

(4) 〈x|H|x′〉 = − ~2

2m

∂2

∂x2
δ(x− x′) + 1

2
mω2x2δ(x− x′)

ik e`xde 〈x|[x, p]|x′〉 dvixhnd ihpnl` z` dligz eazk :dkxcd)

-xhnd ihpnl` z` z` eazk zrk .(x − x′)〈x|p|x′〉 = i~δ(x − x′)
mixehhenewd zpekzae (3) d`veza sqepa exfrde 〈x|[x, p2]|x′〉 dvi

.(〈x|p2|x′〉 z` aygl ick [AB,C] = A[B,C] + [A,C]B

xehliqe` ly xbpicxy z`eeyn z` lawl zpn lr (2) ae (1) a exfrd (c)
mewnd zbvda ipenxd

(5) − ~2

2m

∂2ψ(x)

∂x2
+

1

2
mω2x2ψ(x) = Eψ(x)

i"r x`ezn ipenxd l`ivphet xeaa `vnpd m dqn lra wiwlg .3

o`ipehlindd ly miinvrd miavnd {|n〉} xy`k |ψ〉 = 5|0〉 + 3|1〉 + |2〉
.mi`znd

? |2〉 avna wiwlgd z` `evnl zexazqdd idn (`)

? dibxp`d zlgez idn (a)

.〈p2〉, 〈x2〉 z` eayg (b)

:i"r oezp ilwifit lceb x`znd xehxte`d .4

A =

 2 0 0
0 4 −2
0 −2 4



-xte`l mi`znd ilwifitd lcebd zcicna miixyt`d mikxrd mdn (`)
?A xeh

-`d mikxrd mdn ,v =

 1
1
1

 xehwed i"r oezp zkxrnd avn m` (a)

-ed ,al eniy) milawzn md zeiexazqd eli`ae A zcicna miixyt
?(lnxepn epi` xehw
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-`d mikxrd mdn ,v =

 1
2
0

 xehwed i"r oezp zkxrnd avn m` (b)

?milawzn md zeiexazqd eli`ae A zcicna miixyt

xehxte`d i"r x`ezn xg` ilwifit lceb (c)

B =

 0 7 −5
7 3 −8
−5 −8 15


z`vezy eplaiwe B l mi`znd ilwifitd lcebd z` rbxk epccn m`

?A z` eiykr cecnp m` lawzii dn ,2 `id dcicnd

sqep xehxte`e H o`ipehlindd xy`k miavn dyely mr zkxrn dpezp .5
zevixhnd i"r mipezp A zkxrnd z` x`znd

H = ~ω

 1 0 0
0 0 0
0 0 −1

 , A = µ

 0 1 0
1 0 1
0 1 0



? A ly dcicna milawznd miixyt`d mikxrd mdn (`)

? H ly dcicna milawznd miixyt`d mikxrd mdn (a)

miixyt`d mikxrd mdn .v =

 1
1
1

 avna zkxrnd z` mipikn (b)

? milawzn md zeiexazqd eli`ae H ly dcicna milawznd

dgpda .H ly dcicn mirvan t onf xearke A ly dcicn mirvan (c)
jxr z` e`vn ,A ly xzeia lecbd jxrd lawzn dpey`xd dcicnay

.diipyd dcicnd ly zitvzd
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