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Gasiorowicz 3rd edition     Feb 17, 2008 
P3-1.   
 
1.  You are given the following operators: 
(a)  O1ψ(x) = x3ψ(x);      (b) O2ψ(x) = x(d/dx) ψ(x)      (c) O3ψ(x) = λ ψ*(x); 
 
(d)  O4ψ(x) = eψ(x);          (e) O5ψ(x) = [dψ(x)/dx]+a     (f) O6ψ(x) = dx’(ψ(x’)x’); 
 
Which of these are linear operators? 
 
Solution: 
 
For a linear operator L, we require L[aψ1(x)+bψ2(x)]= aL[ψ1(x)]+bL[ψ2(x)], so let us test the given 
operators one by one: 
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