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Code for Alternating Sum

//
// main.c
// testingxcode
//
// Created by Kristin Schleich on 2013-09-01.
// Copyright (c) 2013 Kristin Schleich. All rights reserved.
//

#include <stdio.h>
#include <stdlib.h>
#include <math.h> // math functions

void output(FILE *, float, float, float,float, float);

// Program to calculate the sum of (-1)^n (n-1)/n by four different algorithms

int main()

{
float up, down, addup, adddown;
int N,S,count;
float counterup, counterdown,T;

FILE *ofile;

up = 0;
down = 0;

ofile=fopen("subtractresults", "w");

// print to screen
printf ("Enter N, the first terminating number of the sum \n");
// read from screen
scanf("%d", &N);

printf ("Enter S, the power for N^S, the last terminating number \n");
// read from screen
scanf("%d", &S);

T=1.0;

fprintf(ofile,"#Results for subtraction error for N=%d, S=%d \n",N,S);
fprintf(ofile,"#Columns are terminating number, alg. 1 up, alg. 1 down, alg. 2 up, alg. 2 down,
abs. diff 1 up and down,abs. diff 1 up and 2 up \n");

for(count=0;count<S;count++)
{
//reinitialize variables every iteration

up = 0;
down = 0;
addup= 0;
adddown= 0;

T*=N;
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counterdown=2*T;
counterup=1.0;

while(counterup<2*T+1.0)
{

up-= (counterup-1.0)/counterup;
up*=-1.0;
down-=(counterdown-1.0)/counterdown;
down*=-1.0;

counterup+=1.0;
counterdown-=1.0;

}
down*=-1.0;
counterup=1.0;
counterdown=T;

while(counterup<T+1.0)
{

addup+=1/(2.0*counterup-1.0)/(2.0*counterup);
adddown+=1/(2.0*counterdown-1.0)/(2.0*counterdown);

counterup+=1.0;
counterdown-=1.0;

}
// print to screen
printf("T= %12.0f \n",T);

printf("S(1)= %12.8f \n",up);
printf("S(2)= %12.8f\n",down);
printf("S(3)= %12.8f\n",addup);
printf("S(4)= %12.8f\n",adddown);
printf("\n");
// print to file
output(ofile,T, up, down,addup, adddown);

}

fclose(ofile);
return 0;
}

void output(FILE *ofile, float T, float up, float down,float addup, float adddown)
{
fprintf(ofile,"%12.0f %12.8f %12.8f %12.8f %12.8f %12.8f %12.8f\n",T,up,down,addup,adddown,

fabs(down/up - 1.0), fabs(up/addup-1.0));
}


