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➢ 

Â is a linear operator operating on functions 𝚿 and 𝚽 

Â (C1 𝚿+ C2 𝚽) = C1 Â 𝚿+ C2 Â 𝚽  

C1 and C2   



➢ 

Â 𝚿, 

𝛂i

𝚿

 

𝚿 = 𝚺 Ci 𝚿i     

Ci are constants and 𝚿i   are ‘eigenfunctions’ or ‘eigenstates’ of the operator Â. 

The summation may even go to an infinite number of states. 

 Â 𝚿i = 𝛂i 𝚿i    where   𝛂i s  are  constants, called ‘eigenvalues’. 

𝚿i  is  an eigenfunction (or eigenstate) of Â, belonging to the eigenvalue  𝛂i. 

𝛂i  is  given by |Ci|2.  



➢ 

𝚿, 

     〈Â〉 = ⎰ 𝚿i 
*
 Â 𝚿i  𝜕τ    /    ⎰ 𝚿i 

*
 𝚿i   𝜕τ 

𝚿i *   𝚿i .  

∞ to 

-∞

𝜕τ

𝜕τ d

𝜕 𝜕 𝜕 Ψ  𝜕 𝜕 𝜕 𝜕 𝜕 𝜕

𝚿 , 

𝛂 𝛂

〈 〉 ⎰ 𝚿 𝚿 𝜕τ ⎰ 𝚿 𝚿 𝜕τ  ⎰ 𝚿 𝛂 𝚿 𝜕τ 𝛂



➢ 

Ĥ𝜳(𝒙, 𝒕) = 𝒊ħ 
𝛛𝚿(𝒙, 𝒕)

𝛛𝒕
 Ĥ

Ĥ  −
ℏ𝟐

𝟐𝒎
 

𝝏𝟐

𝝏𝒙𝟐 + 𝒗(𝒙)  

𝐯(𝒙)

𝛙(x) 𝛟(t). 

Ĥ 𝛙(x)  E 𝛙(x) 


