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import numpy as np

from scipy.special import legendre
from scipy.misc import derivative
import scipy.integrate as sci
import warnings
warnings.filterwarnings( )

# Feed the value of n, m, lower and upper limit, #of points (from keyboard)
4; m =5; start = -1; stop = 1; Np = 1000000;
np.linspace(start, stop, Np);
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# Create PolylD Legendre polynomial and derivatives

pn = legendre(n); pm = legendre(m); pnml = legendre(n-1);
pnm2 = legendre(n-2); pnpl = legendre(n+l);

pnprime = derivative(pn, x, le-6) # spacing=10"-6
pnmlprime = derivative(pnml, x, le-6)

# Logical case switch for different recursion relations to choice from
recll=1; recl2=1; recl3=1; recl4=1; recl5=1; recl6=1;
print( , n)

if(recll): # \int Pn(x)Pm(x) = 2/(2n+1)*delta(nm)
I = sci.simps(pn(x)*pm(x),x)*(2.0*n+1)/2.0
print( n, ,m, , I)

if(recl2): #nPn(x) = (2n-1)xP(n-1)(x) - (n-1)P(n-2)(x)
lhs = n*pn(x)
rhs = (2*n-1)*x*pnml(x)-(n-1)*pnm2(x)
print( , abs(max(lhs-rhs)))

if(recl3): #(n+1)P(n+1)(x) = (2n+1)xPn(x) - nP(n-1)(x)
lhs = (n+1)*pnpl(x)
rhs = (2*n+1)*x*pn(x) -n*pnm1(x)
print( , abs(max(lhs-rhs)))

if(recl4): #(1-x~2)Pn'(x) = n(P(n-1)(x) - xPn(x))
lhs = (1-x**2)*pnprime
rhs = n*(pnml(x)-x*pn(x))
print( , abs(max(lhs-rhs)))

if(recl5): #nPn(x) = xPn'(x) - P(n-1)'(x)
lhs = n*pn(x)
rhs = x*pnprime-pnmlprime
print( , abs(max(lhs-rhs)))

if(recl6): #Pn'(x) = xP(n-1)'(x) + nP(n-1)(x)
lhs = pnprime
rhs = x*pnmlprime + n*pnml(x)
print( , abs(max(lhs-rhs)))
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