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ALegendre := proc( n, m, phi ) 
  local A, x; 
  if m > 0 then 
    A := (1-x^2)^(m/2)*diff( orthopoly[P](n,x), x$m ); 
  else 
    A := orthopoly[P](n,x); 
  fi; 
  factor(subs(x=phi,A)); 
end:
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We can convert the expressions into C functions by first converting into a Maple procedure then 
transforming into C.  For example,

( )with codegen

 := func ( )makeproc [ ]( )optimize ,%% tryhard

func proc() := 

local ;,t1 t2

; := t2 ∗3 φ  := t1 ∗ / 105 2 ∗ ∗^( )− ∗( ) − φ 1 ( ) + φ 1 ( ) / 3 2 ( ) − t2 1 ( ) + t2 1



end proc

( )C func
#include <math.h>
double func()
{
  double t1;
  double t2;
  {
    t2 = 3.0*phi;
    t1 = 105.0/2.0*sqrt(-pow(phi-1.0,3.0)*pow(phi+1.0,3.0))*(t2-1.0)*(t2+1.0);
    return(t1);
  }
}

Write a procedure to automate this for all nonzero associated Legendre polynomials up to a given 
order and mode, and write the C functions to disk.

MakePolys := proc( nmax::nonnegint, mmax::nonnegint, F ) 
  local n, m, poly, prog; 
  poly := []: 
  for n from 1 to nmax do 
    for m from 0 to mmax do 
      poly := ALegendre(n,m,sin(phi)); 
      if poly <> 0 then 
        prog := makeproc([codegen[optimize](poly,tryhard)]);  
        codegen[C]( prog, filename=cat("M:/jlh_",n,"_",m,".dat") ); 
        printf( "n=%d, m=%d\n", n, m ); 
        print( poly ); 
        printf("\n\n"); 
      fi; 
    od; 
  od; 
  NULL; 
end proc:

Now generate all nonzero associated Legendre polynomials to order and mode 12 for argument sin φ.
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