
Physics 606  --  Problem Set 5 
Due Thursday, March 5, 2009 

 
1.  Merzbacher presents an (approximate) derivation of the Hermite polynomial generating 
function.  One can also work the other way around – take Eq. 5.34 as given, then define the 
Hermite polynomials according to Eq. 5.33.  Let’s see how this approach works. 
     (a)  Taking Eqs. 5.33 and 5.34 as definitions, derive the recursion relations: 
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     (b)  Combine these recursion relations to show that Eq. 5.16 is the lowest-order differential 
equation satisfied by the Hn. 
     (c)  Using Eqs. 5.33 and 5.34, prove that Hn is a polynomial of degree n and that the ξn term is 
2nξn.  (FYI:  I used induction in my derivation.) 
 
2.  Derive Eq. 5.42 by substituting generating functions in place of the Hermite polynomials that 
appear in the integral. 
 
 
Do the following additional problems from Merzbacher: 
 
  Chapter 5: Exercise 5.8 
  Chapter 5: End-of-chapter Problem 6, parts (a,b). 
    You can skip the verification that Pn sum to unity in part (a). 
  Chapter 7: Exercises 7.2, 7.4, and 7.11 
 




















