
  

Opti 503A Final Exam Solutions Spring 2012 
 
Problem 2) To substitute Jn(α x) for f (x) in 2 2 2 2( ) ( ) ( ) ( )x f x x f x x n f xα′′ ′+ + −  we write 
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We will have 
2 2 2 2( ) ( ) ( ) ( )n n nx J x xJ x x n J xα α α α′′ ′+ + −  
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We conclude that Jn(α x) satisfies the Bessel equation 2 2 2 2( ) ( ) ( ) ( ) 0.x f x x f x x n f xα′′ ′+ + − =  
 

k = m−1 


