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LEGENDRE’S DIFFERENTIAL EQUATOINS AND POLINOMIALS 

 
Legendre’s differential equation is in form as below [1]: 

( ) ( )21 2 1 0′′ ′− − + + =x y xy n n y  or ( ) ( )21 1 0′ ′− + + = x y n n y  

By power series solution for the Legendre’s differential equation two solution 1 2,y y  are 

obtained as below [1]: 
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for special cases and ( 1) 1= =nP x  the polynomials are obtained as below [1]: 
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The plot of the polynomials between 1 2− < <x  and 1 2− < <y  is illustrated as below: 
 

 
Figure 1. Plot obtained by MATLAB for ( )nP x , 0,1,2,...,7=n . 

 
Also, relation between three terms of Legendre’ s polynomials is as below: 
 
( ) ( ) ( )1 11 ( ) 2 1 ( ) 1 ( )+ −+ = + − +n n nn P x x n P x n P x . 
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