Step 1. Problem Identification and Statement
	A program will be written to allow the user to:
	1. Enter an integer between 2 and 1,000,000 and check whether it is a prime number.	
		-	if it is, the program will inform the user that it is a prime number
		-	if it is not, the program will inform the user that it is not a prime number and display its prime factors in ascending order 
	Or
	2. Exit the program.

Step  2. I/O Description
Inputs:
	-	User-entered integer between 2 and 1,000,000
	-	User-entered choice that cause the program to exit
Outputs:
	-	whether the user-entered number is prime or not
	-	the factorization of the number in the form of the product of its prime factors in ascending order if the number is not prime 

Step 3. Algorithm Development and Verification
Begin: 	Declare globe variable countprime as int.->Declare the array primefactorstorage[1000000] as having int values->declare function getprimefactors that takes a int parameter and returns void-> run the main function:
1. 	The program starts with the main function  that starts with a while loop with condition (1) so it will perpetuate unless it reaches a specific instruction within the loop to break. Inside the loop:
a)	Prompts the user to either enter a positive integer between 2 and 1,000,000 to check if the number is prime, or enter 0 to exit the program.
b)	Assign the user-entered integer to variable n.
c)	If n=0, the program breaks out of the loop
d)	if n=2, the program will print "2 is a prime number."
e)	 Else, the program will execute the function getprimes (int x) with the value of n as its actual parameter..
f)	If countprime=1, which means n is a prime number, the program will print "%d is a prime number.", n.
g)	If countprime =/=1, which means n is not a prime number, the program will inform the user that the number the user entered is not a prime number and list its prime factors in ascending form.
h)	The while loop starts another iteration.
2.	The program exits.
-> End.

void getprimefactors (int x)function:
1.	Set countprime, which will count the number of prime factors, to 0.
2.	Start a while loop controlled by the condition x%2==0 to check whether x is divisible by 2 which is the smallest prime number and the only even prime number. If the loop starts, it means x is divisible by 2 for at least once. In the loop:
a) 	Enter into the array primefactorstorage the value of  2 at the (countprime)th entry.
b)	 Increment countprime by 1.
c)	Devide x by 2 so when the loop exhausts all its iterations, x will have been reduced to a number that is not divisible by any non-prime number that is a multiple of 2.
3.	Declare variable i as int and set to 3.
4.	Start a for loop which is controlled by i, will increment i by 2 at the end of each loop because now we only want to examine odd factors of what remains as x having explored 2 as its prime factor, and will perpetuate as long as i<=sqrt(x) because a prime factor of a number cannot be greater than the number's square root. Inside the loop, for each value of i:
a)	Start a while loop controlled by (x%i==0) to check whether x is divisible by i, starting from i=3. The loop continues as long as x is divisible by i. In the loop:
	-	Enter into the array primefactorstorage the value of  i at the (countprime)th entry.
	-	Increment primecount by 1  to count another prime factor
	-	Divide x by i so when the loop exhausts all its iterations, x will have been reduced to a number that is not divisible by any a non-prime number that is a multiple of i.
5.	Now what remains as x, if it is greater than 2, is an odd prime number. So if x>2, the function enter into the array primefactorstorage the value of x at the (countprime)th entry and increment countprime by 1.
6.	The program ends.

Test cases:
The program first asks the user to enter an integer between 2 and 1,000,000 to check for primeness, or enter 0 to exit the program
User enters 11:
		Expected output: the program should inform the user the number 11 is a prime number, and repeat the initial prompt.
	
User enters 24:
		Expected output:  the program should inform the user that 24 is not a prime number, 24=2x2x2x3, and repeat the initial prompt.
		
User enters 0: the program ends.

Step 4. Implementation
#include <stdio.h>
#include <math.h>
int countprime, primefactorstorage[1000000];
void getprimefactors(int);

void getprimefactors (int x) /*x will be replaced with the value entered by   the user (n)*/
{
    countprime=0; /*the number of prime factors found thus far is 0*/

    while(x%2==0) /*check if x is divisible by 2, the smallest prime number and the only even prime number*/
    {
        primefactorstorage[countprime]=2; /*store 2 in primefactorstorage*/
        countprime++;
        x=x/2; /*reduce n further by 2 so in the end n will have no divisor that is a multiple of 2*/
    }

    /*At this point, x is no longer even, so we start dividing x with odd numbers*/
    int i=3;
    for (i=3; i<=sqrt(x); i=i+2) /*use i+2 because only want to sample odd numbers to divide x*/
                               /*stop until i>sqart(x) because non-prime numbers have no prime factor greater than its square root*/
    {
        while(x%i==0) /*the loop continues as long as x is divisible by i*/
        {
            primefactorstorage[countprime]=i; /*store i in primefoactorstorage*/
            countprime++;
            x=x/i;   /*devide n further by i so in the end n will have no divisor that is a multiple of i*/
        }
    }

    /*now what remains as x if it's greater than 2 is an odd prime factor*/
    if (x>2)
    {
        primefactorstorage[countprime]=x;
        countprime++;
    }
    return;
}

int main()
{   int n, j;
    while(1)
    {

        printf("Enter a positive integer between 2 and 1,000,000 to check whether it is a prime number or enter 0 to exit.\n");
        scanf("%d", &n);
        if(n==0)
            break;
        if(n==2)
            printf("2 is a prime number.");
        else
        {
            getprimefactors(n);
            if (countprime==1)
                printf("%d is a prime number.\n", n);
            else
            {
                printf("%d is not a prime number.\n%d=", n, n);
                for (j=0; j<(countprime-1); j++)
                    printf("%dx", primefactorstorage[j]);
                printf("%d", primefactorstorage[(j)]);
            }

        }
    }
    return 0;
}


Step 5. Tests and verification
1.	The user enters 11:
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2.	The user enters 24:
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3.	The user enter 0:
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The actual output of the program for all three test cases are consistent with their expected output. We can conclude that the program functions correctly.
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