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il`ixied htynd

:il`ixied htynd
.2〈T 〉 = n〈V 〉 miiwzn if` .H = p2

2m
+λx2 = T+V dxevdn o`ipehlind oezp

.[H, xp] xehhenewd z` dligz aygp :dgked

[H, xp] = [
p2

2m
+ λxn, xp] =

1

2m
[p2, xp] + λ[xn, xp] =

1

2m
[p2, x]p+ λx[xn, p],

i"r ,zrk .[A,BC] = B[A,C] − [A,B]C zedfa epxfrp oexg`d oeieeya xy`k
,[B, [A,B]] = 0 xy`k [A,Bn] = nBn−1[A,B] zedfa yeny

lawp ,[p, [x, p]] = 0 xy`k [xn, p] = nxn−1[x, p] okle

[H, xp] = − 1

2m
[x, p2]p+ λxnxn−1[x, p] =

=

(
−2

p2

2m
+ λnxn

)
[x, p] = (−2T + nV )ih̄,

zedfa zipy epxfrp [x, p2] xehhenewd aeyiga xy`k
.[x, p] = ih̄ e ,[A,BC] = B[A,C]− [A,B]C

.〈[H, xp]〉 = 0 ik d`xp ,zrk
mikxr mr ,dibxp`d zbvda ,H ly miinvrd miavnd zveaw {|n〉} ik gipp

n lkl if` .En miinvr

〈[H, xp]〉 = 〈n|[H, xp]|n〉 = 〈n|Hxp|n〉 − 〈n|xpH|n〉 =

= 〈n|Enxp|n〉 − 〈n|xpEn|n〉 = En〈n|xp|n〉 − En〈n|xp|n〉 = 0,

okle
〈[H, xp]〉 = (−2〈T 〉+ n〈V 〉)ih̄ = 0,

.epniiqe

1


