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Solutions Opti 501 1/1 
 
Problem 3-23) The desired integral may be written as follows: 
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We now invoke the large-argument asymptotic forms of In(⋅) and Kn(⋅) given in G&R 8.451-5,6: 

2

exp( ) (2 1)(2 1) (2 3)(2 1)(2 1)(2 3)( ) ~ 1 ,
8 1282n

x n n n n n nI x
x xxp

+ − + + − − − + +  
  

2

exp( ) (2 1)(2 1) (2 3)(2 1)(2 1)(2 3)( ) ~ 1 .
8 1282n

x n n n n n nK x
x xx

p − + − + + − − + + +  
  

For  k ≤ k', we will have 
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When k > k', the roles of k and k' in the above equation will be reversed, so that, in the final 
expression, (k'−k) is replaced with (k −k'). The resulting ½α exp(−α |k −k' |) thus approaches a 
delta-function in the limit α→∞, while all the high-order terms go to zero. We thus find 
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