
public class Main {
    public static void main(String[] args) {

        // Question 1
        
        int sum = 0;
        for (int i = 0; i < 1000; i++) {
            if (i % 3 == 0 || i % 5 == 0) {
                sum += i;
            }
        }
        System.out.println("Sum of multiples of 3 and 5 less than 1000: " + sum);
        

        // Question 2
        
        int previous = 1;
        int n = 2;
        int fibonacciSum = 0;
        while (n <= 4000000) {
        int temp = n;
        if (n % 2 == 0) {
            fibonacciSum += n;
        }
        n = n + previous;
        previous = temp;
        }
        System.out.println("Sum of even-valued fibonacci terms less than 4000000: "
+ fibonacciSum);
        

        // Question 3 - takes a while to run
        
        long composite = 600851475143L / 2;
        while (composite > 0) {
            if (600851475143L % composite == 0) {
                if (checkPrime(composite)) {
                    System.out.println("Largest prime factor of 600851475143: " + 
composite);
                    break;
                }
            }
            composite -= 2;
        }
        
       
        // Question 4
        
        int largestPalindrome = 0;
        for (int a = 100; a < 1000; a++) {
            for (int b = 100; b < 1000; b++) {
                int c = a * b;
                if (c >= largestPalindrome) {
                    String temp = Integer.toString(c);
                    String palindrome = "";
                    for (int i = temp.length() - 1; i >= 0; i--) {
                        palindrome += temp.charAt(i);
                    }
                    if (palindrome.equals(temp)) {             



                        largestPalindrome = c;
                    }
                }
            }
        }
        System.out.println("Largest palindrome that's a product of two 3-digit 
numbers: " + largestPalindrome);
        

        // Question 5        
        
        boolean notReached = true;
        int numChecked = 0;
        int counter = 0;
        while (notReached) {
            counter++;
            for (int i = 20; i > 0; i--) {
                if (counter % i == 0) {
                    numChecked++;
                }
            }
            if (numChecked == 20) {
                notReached = false;
            }
            else {
                numChecked = 0;
            }
        }
        System.out.println("Smallest number that is divisible by the first 20 
natural numbers: " + counter);
        

        // Question 6
        
        int total = 0;
        for (int k = 1; k <= 100; k++) {
            total += k * k;
        }
        int squared = 0;
        for (int l = 0; l <= 100; l++) {
            squared += l;
        }
        squared = squared * squared;
        System.out.println("Difference between the squared sum of the first 100 
natural numbers and the sum of the squares of the first 100 natural numbers: " + 
(squared - total));
        

        // Question 7
        
        int numPrimes = 0;
        int prime = 1;
        while (numPrimes < 10001) {
            prime++;
            if (checkPrime(prime)) {
                numPrimes++;
            }          
        }
        System.out.println("10001st prime number: " + prime);



        

        // Question 8
        
        String series = 
"7316717653133062491922511967442657474235534919493496983520312774506326239578318016
98480186947885184385861560789112949495459501737958331952853208805511125406987471585
23863050715693290963295227443043557668966489504452445231617318564030987111217223831
13622298934233803081353362766142828064444866452387493035890729629049156044077239071
38105158593079608667017242712188399879790879227492190169972088809377665727333001053
36788122023542180975125454059475224352584907711670556013604839586446706324415722155
39753697817977846174064955149290862569321978468622482839722413756570560574902614079
72968652414535100474821663704844031998900088952434506585412275886668811642717147992
44429282308634656748139191231628245861786645835912456652947654568284891288314260769
00422421902267105562632111110937054421750694165896040807198403850962455444362981230
98787992724428490918884580156166097919133875499200524063689912560717606058861164671
09405077541002256983155200055935729725716362695618826704282524836008232575304207529
63450";
        int largestProduct = 0;
        for (int a = 0; a < series.length() - 15; a++) {
            String subset = series.substring(a, a + 14);
            int product = 1;
            for (int c = 0; c < subset.length(); c++) {
                int digit = Integer.parseInt(subset.substring(c, c + 1));
                product = product * digit;
            }
            if (product > largestProduct) {
                largestProduct = product;
            }
        }
        System.out.println("Largest product of 13 consecutive digits of this 
number: " + largestProduct);
        
        
        // Question 9
        
        int product = 0;
        for (int a = 1; a < 1000; a++) {
            for (int b = 1; b < 1000; b++) {
                int c = 1000 - (a + b);
                if (checkPythagorean(a, b, c)) {
                    product = (a * b * c);
                }
            }
        }
        System.out.println("Product of pythagorean triple whose values sum to 1000:
" + product);
        

        // Question 10 - takes a little while to run
        
        int max = 2000000;
        int sumPrimes = 0;
        int primeNumber = 1;
        while (primeNumber < max) {
            primeNumber++;
            if (checkPrime(primeNumber)) {
                sumPrimes += primeNumber;



            }
        }
        System.out.println("Sum of primes less than 2000000: " + sumPrimes);
        
        
    }
    public static boolean checkPrime (long n) {
        for (long factor = 2; factor < n / 2 + 1; factor++) {
            if (n % factor == 0) {
                return false;
            }
        }
        return true;
    }

    public static boolean checkPythagorean (int a, int b, int c) {
        if (a * a + b * b == c * c) {
            return true;
        }
        return false;
    }
}


