
 
 
Problem: show the normalization of the Legendre polynomials. 
 
Solution: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Problem. Expand the function 
 
 
in a Legendre series, keeping only the first terms. 
 
Solution: 
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Problem: obtain the normalization of the Bessel functions, using the change of variable  
where          are zeros of the Bessel function, i.e.,        
Solution: 
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Problem. Prove the recurrence relations 
 
 
 
where     are solutions of the Bessel equation. 
 
Solution: 
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Problem. In a diffraction problem for a circular apperture, the integral 
 
 
 
appears, where                    are constants. Evaluate the integral using Bessel's functions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Forthe second identity we try another
way using the explicit series ofJp x

XPJpA Elstntim.is 1t7

EEniiEII III
cáterin 55 In im a

this

EoantEnT EEE Emirator

dividingboth sidesby XP

Tp x Hip 7
P
Jp 6

fTeibraso dorar

a b
The integralrepresentation of theBessel functions is

Jn x fotos sino no do or Jn Effe
sino no do

for n 0
JoLA If Cos sinG do f cos sin8 do

4PI.EEntanitelf

1qf eixsinodo 21,1
1 050de

becauseofEuler'sformulaand sin sino do O

then a

2T Jo br rdr

using therecurrence formula Jn 8 Ja x with 1 1

2171J ab

André Oliva
ver notas de Heidy,
Ejemplos 7.1.2, 7.1.3



 
Problem. Show that the Ansatz                                    on the differential equation 
 
 
 
with      	  being constants, transforms it into the Hermite ODE. 
Solution: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Problem: Show the recurrence formula 
 
 
 
Solution: 
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Problem: Write an integral representation of the Hermite polynomials. 
 
Solution: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Problem: find the normalization of the Hermite polynomials. 
Solution: 
 
We start this time from the generating function (we multiply two of them, one with the variable t and one with the variable s)  and 
build the following expression 
 
 
 
 
 
 
now we integrate over the interval             and from the ortogonality, we know the terms other than 
will be zero. 
 
 
 
 
 
 
 
Examing coefficients term by term of the power       we obtain
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