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1. Find the eigenvalues and eigenfunctions of '' 0; '(0) '( ) 0y y y y     . 

2. Find the first two coefficients in the Legendre polynomial expansion for 

1 1 0
( )

0 1

x
f x

x x

   
 

 
. 

3. Chebyshev polynomials of type I ( ( ), 0,1,2,...nH x n  ) satisfy the differential equation 

2 2(1 ) '' ' 0x y x y n y        on [ 1,1] . One can show that these polynomials are orthogonal 

with respect to a weight ( )w x  (i.e. 
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    , where ( )  is Dirac delta function, 1( )kJ x  is 

Bessel function, and k  is the k
th

 positive root of 1( ) 0kJ   . Find kA . 


