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LEGENDRE EQUATIONS AND FUNCTIONS 
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Eqn.(4) is an identity. To get the indicial equation, we equate the coefficients of the 

highest power of x (i.e. mx ) to zero, we obtain   0 1 0a m n m n     (put r=0 in 2
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For the values given by (5), there arise the following two cases 
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which is the solution of eqn.(1) [as 
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Case-II: When m= -(n+1) 
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This gives another solution of (1) in a series of descending power of x.  

 

LEGENDRE’S FUNCTION OF FIRST KIND  nP x : 

Definition: The Legendre equation is      
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The solution of the above equation in the series of descending powers of x is
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 nP x  is called the Legendre’s function of the first kind. 

Note-1:  This is a terminating series. When n is even, it contains 1
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Note :  nP x  is the solution of Legendre’s equation (1) which is equal to unity when x =1.   

LEGENDRE’S FUNCTION OF THE SECOND KIND  nQ x : 

Definition: Another solution of Legendre equation 
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the above solution is called  nQ x  , so that 
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 nQ x  is called the Legendre’s function of the second kind.  

The series for  nQ x is a non-terminating series 

GENERAL SOLUTION OF LEGENDRE’S EQUATION: 



Since a  nP x nd  nQ x  are two independent solutions of Legendre’s equation, the most 

general solution of Legendre’s equation is    n ny AP x BQ x  where A and B are two 

arbitrary constants.  

 

 

 

 

 

 

RODRIGUE’S FORMULA:    21
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Substituting the values of v from (1) in (4) we have 
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LEGENDRE POLYNOMIALS: 

We have by Rodrigue’s formula    21
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Example 3: Express   3 25 2f x x x x    in terms of Legendre’s polynomial . 
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