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A(f+g) = Af+ Ag
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(d/dz)[f(=x) +g(x)] = (d/dz)f(x) + (d/dzx)g(x)

z)[ef(x)] = c(d x
(d/dx)[cf(x)] (d/dz) f(=) e )

(f(x) +g(=))* # (f () + (g(x))?
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a%t//(x,t)=—a)A sin (kx —er)
2

— T~ Ky (x00) +U GO (3 1) = —i haoA sin (kx —or)
mn

K>

5 w(x.,t)+U (x)y(x.t)=—i hwA sin(kx —wt)
m

K’
( 5 +U(x)J¢//(x,t)=—EiA sin (kx —at)
m

Ey (x.t)=—EiA sin(kx —wt ) =
w(x.t)=—iA sin(kx —at ) # A cos(ks —wt)
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[AB,C] = [A,C1B + A[B, C]

[A4,A,.B,B,]|=B,[AA,.B,]+[AA,.B,]B,

[A4, [B,C]] + [C,[A, B]] + [B,[C, A]] =0

[A, B"] = nB™'[A, B]




[, p%] = [z, plp + pl2. p]
= ihp + ihp = 2ihp

If you prefer to do it the long way around, you'll get the same answer:

1) = fﬁ H y

d2f 2, d’f 2df 2 df
h]‘ﬁ*‘h d:l‘2 hd +hd

d d
= 2h’~’d—f = 2ih (—ihd—i) = 2ihpf(x)

and therefore
[z,p%] = 2ihp
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Orthonormalization condition




dp =y (r,t) dv =y (r,0 )y (r,t)dv

[v.y,dv =3,

when n=m Djwnwmdv =0 =1

when n#m :>jwnwmdv =0, =0
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