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Euler's Number (e the base for natural logarithms) is defined as:
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Write a program which will calculate and print the value of e (the natural logarithm
base, 2.718...). Each subsequent term (for n>1) may be calculated by dividing the
previous term by n. For example if the value of term 2 ( 1/(2!) = 0.5 ), then we can
calculate the value of term 3 by dividing term 2 by 3 (0.5/3).

As each term is calculated, it must be added to a running sum. Determine the
value of e by summing the first 100 terms in the series.

Output:

Your program should output intermediate results of the calculations; specifically,
for each value of n, output n, the value of the term, and the value of the sum.

The sample output below ONLY shows the output for the first 10 terms. Your
program must calculate and output 100 terms (with running sum), perform all
calculations to at least 200 digits of precision, and print all values with 72 decimal
places of precision.

N= 0 ——————— - -
TRM=1.000000000000000000000000000000000000000000000000000000000000000000000000
SUM=1.000000000000000000000000000000000000000000000000000000000000000000000000
N= ] —-m oo
TRM=1.000000000000000000000000000000000000000000000000000000000000000000000000
SUM=2.000000000000000000000000000000000000000000000000000000000000000000000000
N= 2 —-—
TRM=0.500000000000000000000000000000000000000000000000000000000000000000000000
SUM=2.500000000000000000000000000000000000000000000000000000000000000000000000
N= 3 —-—- oo m oo
TRM=0.166666666666666666666666666666666666666666666666666666666666666666666666
SUM=2.666666666666666666666666666666666666666666666666666666666666666666666666
N= 4 —————m oo
TRM=0.041666666666666666666666666666666666666666666666666666666666666666666666
SUM=2.708333333333333333333333333333333333333333333333333333333333333333333333
N= 5 oo
TRM=0.008333333333333333333333333333333333333333333333333333333333333333333333
SUM=2.716666666666666666666666666666666666666666666666666666666666666666666666
N= 6 —— - m—— oo
TRM=0.001388888888888888888888888888888888888888888888888888888888888888888888
SUM=2.718055555555555555555555555555555555555555555555555555555555555555555555
N= ] s
TRM=0.000198412698412698412698412698412698412698412698412698412698412698412698
SUM=2.718253968253968253968253968253968253968253968253968253968253968253968253
N= 8 ————— - -
TRM=0.000024801587301587301587301587301587301587301587301587301587301587301587
SUM=2.718278769841269841269841269841269841269841269841269841269841269841269841
N= O —m o
TRM=0.000002755731922398589065255731922398589065255731922398589065255731922398
SUM=2.718281525573192239858906525573192239858906525573192239858906525573192239
N= 10 ——————— - -
TRM=0.000000275573192239858906525573192239858906525573192239858906525573192239
SUM=2.718281801146384479717813051146384479717813051146384479717813051146384479

Remember, your program must calculate 200 digits of precision, print values with
72 decimal places of precision, and calculate/sum the first 100 terms.




Other helpful hints:

If you look at each of the terms in this series at t0, t1, t2, etc., you may derive each
term from it’s previous term:

to=1/01=1

t1=111=11=1

to=1/21=1/(2*1) = 0.5

ts = 1/3! = 1(3*2*1) = 0.166667

ta = 1/41=1/(4*3*2*1) = 0.0416667

th = 1/n!

or

or

or

or

or

t1 = to/1

t2 = t1/2
ts = 12/3

ta = ta/4

th = t-1)/n

It is not necessary (and very time consuming) to generate each term from scratch.

Instead generate a newterm based on the previous term.

A possible main program for this assignment (MAXDIG and maybe PRTDIG, along
with appropriate includes/prototypes/functions need to be added):

void main ()

{

int Term[MAXDIG], Sum[MAXDIG],NewTerm[MAXDIG],N=0;

ZeroArray (Term) ;
ZeroArray (Sum) ;

Term[0]=1;

Sum[0]=1;

Printf ("N=83d ——————— oo \n",N);
printf ("TRM=") ; PrintArray (Term);printf ("\n");

printf ("SUM=") ;PrintArray (Sum) ;printf ("\n");

for (N=1; N<NUMTRM; N++)

{
DivArrayScaler (Term,N,NewTerm) ;
CopyArray (Term, NewTerm) ;
AddArray (Sum, Term, Sum) ;

Printf ("N=%3d —————--- oo \n",N);

printf ("TRM=") ; PrintArray (Term) ;printf ("\n") ;

printf ("SUM=");PrintArray (Sum) ;printf ("\n");



A simple (no arrays) program to calculate e within the limits of double's is below:

#define CRT SECURE NO DEPRECATE
#include <stdio.h>
#define NUMTRM 40

void main ()
{

double Term, Sum;

int N=0;

Term=1.0;

Sum=1.0; VA A R AN
printf ("N=%3d ---------——--—-——- \n",N);

(
printf ("TRM=%20.181f\n", Term) ;
printf ("SUM=%20.181f\n", Sum) ;

for (N=1; N<NUMTRM; N++)
{
NewTerm = Term / (double) N;

Term = NewTerm;
Sum = Sum + Term;

Vo A A O AN
printf ("N=%3d ------------------ \n",N);

printf ("TRM=%20.181f\n", Term) ;
printf ("SUM=%20.181f\n", Sum) ;

)
NOTE: The progrm above represents the algorithm. Submitting this code as is

will give you a grade of zero. You need to impliment this algorithm using a
“bignum” type of data.



