ASSIGMENT 1: 
Part One & Two – The Perfect Numbers:

import java.util.Scanner;

public class PerfectNumbers {

  /*
   * The program below is a java script that helps find the perfect numbers using
   * Nested Loops.
   * A perfect numbersber is a positive integer that equals the sum of its
   * proper positive divisors (excluding the number itself)
   * Part one is just a range of numbers from 1 to 200
   * Part two the USER control the begining of the range and the limit of the
   * range
   */


  public static void main(String[] args) {
    // PART I
    perfectNums();

    // PART II
    Scanner sc = new Scanner(System.in);
    System.out.println("Please enter the start of the range: ");
    int start = sc.nextInt();
    System.out.println("Please enter the range of your upper limit (The larger the limit the longer the process)");
    long cap = sc.nextLong();
    PerfectNumbersUserInput(start, cap);
    sc.close();
  }
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  public static void perfectNums() {
    // Let's get the perfect numbers in the a range of positive integers ( 1 to 200)
    // OUTER LOOP
    System.out.println("Below is the perfect numbers in the range of 1 to 200");
    for (int i = 1; i <= 200; i++) { // we loop through the range ( 1 to 200)
      int total = 0;
      // INNER LOOP
      for (int j = 1; j <= i / 2; j++) { // we loop through the divisors of the i number (i/2 for optimization);
        if (i % j == 0) {

          total += j;
        }
        ;
      }
      if (total == i) {
        System.out.println(i + " is a perfect number");
      }
    }
  }

  public static void PerfectNumbersUserInput(int start, long cap) {
    // we changed the range cap to long in case the user put a very
    // large numbers.
    for (long i = start; i <= cap; i++) { // we loop through the range ( start to cap)
      long total = 0;
      for (long j = 1; j <= i / 2; j++) { // we loop through the divisors of the i number (i/2 for optimization);
        if (i % j == 0) {
          total += j;
        }
        ;
      }
      if (total == i) {
        System.out.println(i + " is a perfect number");
      }
    }
  }
}
