Code written by Stu. Ameer Abbasi from COE 501. 

// ADI_Linux.cpp    

#include <math.h>  
#include <omp.h>
#include <stdio.h>
#include <time.h>
#include <cstdlib>
#include <stdlib.h>

#define N 400
int main(void) 
{
	double x[N][N], a[N][N], b[N][N],elapMilli; //elapSeconds, elapMinutes;;  

	int elapTicks, iter, MAXITER = 100;

	//initialize Begin and End for the timer
	clock_t Begin, End;             
	time_t start, stop;

	//***********************************************************
	//****************FILL ARRAYS********************************
	//***********************************************************

	// Fill array X with random numbers
	for (int i = 0;i < N;i++)
	{
		for (int j = 0;j < N;j++)
		{
			x[i][j] = (double)rand();					
		}
	}

	// Fill array a with random numbers
	for (int i = 0;i < N;i++)
	{
		for (int j = 0;j < N;j++)
		{
			a[i][j] = (double)rand();	
		}
	}

	// Fill array b with random numbers
	for (int i = 0;i < N;i++)
	{
		for (int j = 0;j < N;j++)
		{
			b[i][j] = (double)rand();
		}
	}

	//****************END FILL ARRAYS****************************
	
	// Get the number of processors in this system
	//int iCPU = omp_get_num_procs();
	// Now set the number of threads
	omp_set_num_threads(8);

		
	// start counting time
	Begin = clock();
	start = time(NULL);

	// OpenMP for loop pragma
	//#pragma omp parallel for

	//***************ADI code loop start****************************
	
	for (iter = 1; iter<= MAXITER; iter++ )
	{

		 for(iter = 1; iter<= MAXITER; iter++) 
		 {
			// ADI forward & backword sweep along rows
			for (int j = 2; j <= N; j++)
			{
				for (int i = 1; i <= N; i++)
				{
					x[i][j] = x[i][j]-x[i][j-1]*a[i][j]/b[i][j-1];
					b[i][j]= b[i][j] - a[i][j]*a[i][j]/b[i][j-1];

				}
			}

			for (int i = 1; i <= N; i++)
			{
				x[i][N] = x[i][N]/b[i][N];
			}


			for (int j = N-1; j >= 1; j--)
			{
				for (int i = 1; i <= N; i++)
				{
					x[i][j]=(x[i][j]-a[i][j+1]*x[i][j+1])/b[i][j];
				}
			}

			// ADI forward & backword sweep along columns
			for (int j = 1; j <= N; j++)
			{
				for (int i = 2; i <= N; i++)
				{
					x[i][j] = x[i][j]-x[i-1][j]*a[i][j]/b[i-1][j];
					b[i][j]= b[i][j] - a[i][j]*a[i][j]/b[i-1][j];

				}
			}

			for (int j = 1; j <= N; j++)
			{
				x[N][j] = x[N][j]/b[N][j];
			}
			
			for (int j = 1; j <= N; j++)
			{
				for (int i = N-1; i >= 1; i--)
				{
					x[i][j]=(x[i][j]-a[i+1][j]*x[i+1][j])/b[i][j];
				}
			}
			
	//***************ADI code loop ends****************************


