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Commutation Relations

XIJP]] — 1h81]
PP =0

*[AA] =0

* [AB] = —[B,A]
Acl] =
A+B,C] = [A4,C] + [B, C]
ABC] = BIA,C] + [AB]C
AB,C] = A[B,C] + [A,C]|B
A, |B,C]] + |C,[AB]] +



Wave Functions in Position and Momentum Space

* |Y) : Arbitrary State

* X|x) = x|x)
« Complete; I = [ dx|x){x|
e Orthonormal; (x|x') =6(x —x")

) = (J dx|x)x|) [} = [ dx|x)(x| )

Coordinates 1 (x)

fdx|(x|1,l))|2 = (Y11Y2) = | dx(iha|x)x|h,) = fdx(XIlljl)*(XIl/m

(W1 19) = j dxpy ()" (%)



Momentum Space Wave Function

* P|p) = plp)
« Complete; I = [ dp|p)p|
e Orthonormal; (p|p’') =686 —p")

¥} = (J dplpXpl) [¥) = [ dplpXp|¥)

W) = [dplp)y(p) ViP)

Y(x) <« P(p)
{10} © {|p)}



W)= dxlowi W)= dplp)ie)

@l / 1)= [ dxlxpi (x1 / 1)= [ dplpyp
pl)= [ dxplepi (x1)= [ dp(xlp)b(o)
bio)= | dx(plnpie W= [ dpalpp

(p|x)=(x|p)”



To determine (p|x):




: |
Wip)= [ dx(plepi) == [ dx exp(~7 )Y

W= [ dptalpipie) = <= [ dx expG P Y
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