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#include <math.h>
#include <stdio.h>
#include "out7g1.h"
#include "out7g2.h"
#include "out7g3.h"
#include "out7g4.h"
#include "table2.h"
extern char *malloc();
//									               
// compute Mobius function
//
int mobius(unsigned int a, unsigned int *table, unsigned int tsize) {
unsigned int i,count,p;
if (a==1)
   return(1);
count=0;
for (i=0; i<tsize; i++) {
   p=table[i];
   if (p>a)
      break;
   if (a==(a/p)*p) {
      a=a/p;
      if (a==(a/p)*p)
	  return(0);
      count=count+1;
      if (a==1)
	  break;
      }
   }
if ((count&1)==0)
   return(1);
else
   return(-1);
}
//
// compute Euler's phi function
//
unsigned int phi(unsigned int a, unsigned int *table, unsigned int tsize) {
unsigned int i,sum;
int m;
sum=0;
for (i=1; i<=a; i++) {
   if (a==(a/i)*i) {
      m=mobius(a/i,table,tsize);
      sum=sum+m*i;
      }
   }
return(sum);
}
//
// sum of divisors function
//
unsigned int numdiv(unsigned int a, unsigned int flag) {
unsigned int i,count,sum;
count=0;
sum=0;
for (i=1; i<=a; i++) {
   if (a==(a/i)*i) {
      count=count+1;
      sum=sum+i;
      }
   }
if (flag==1)
   return count;
if (flag==2)
   return sum;
return 0;
}
unsigned int max=6000; // maximum x value
unsigned int order=6;
unsigned int select=1;
unsigned int tsize=17984;  // size of prime look-up table
void main() {
unsigned int i,j,k;
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unsigned int newsum;
unsigned int temp,iters;
double temp1,maxt;
FILE *Outfp;
Outfp=fopen("out7jb.dat","w");
maxt=0.0;
for (i=1; i<=max; i++) {
   newsum=0;
   if (order==2) {
      for (j=1; j<=max; j++) {
	  if (i==((i/j)*j))
	      newsum=newsum+numdiv(j,2);
	  }
      }
   if (order==3) {
      for (j=1; j<=max; j++) {
	  if (i==((i/j)*j))
	      newsum=newsum+n2[j-1];
	   }
      }
  if (order==4) {
      for (j=1; j<=max; j++) {
	  if (i==((i/j)*j))
	    newsum=newsum+n3[j-1];
	  }
      }
   if (order==5) {
      for (j=1; j<=max; j++) {
	  if (i==((i/j)*j))
	    newsum=newsum+n4[j-1];
	  }
      }
   if (order==6) {
      for (j=1; j<=max; j++) {
	  if (i==((i/j)*j))
	    newsum=newsum+n5[j-1];
	    }
      }       
   temp=phi(i,table,tsize);
   temp1=(double)newsum/(double)i;
   iters=order-1;
   for (k=1; k<=iters; k++)
      temp1=temp1*(double)temp/(double)i;	  
   if (temp1>maxt) {
      printf(" %d %d %d %e \n",i,newsum,temp,temp1);
      if (select==1)
	  fprintf(Outfp," %e \n",temp1);
      else
	  printf(" %d \n",i);
      maxt=temp1;
      }
   }
return;
}
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