C5: Internet Programming

J012 - Pythagorean Triples


Topics - Nested for loops. 
Introduction

Many of us are familiar with Pythagoras’ Theorem which states that, in a right angled triangle, a2 + b2 = c2 (where c is the length of the longest side). Solutions to this include the famous 3, 4, 5 triangle - in which the values of a, b and c are all integers (a Diophantine equation). This program uses three nested loops to search for all of the triple numbers below a limit.

Instructions

1.
Create a new project called J012_Pythagorean_Triples
2. 
Enter and compile the source code for the Pythag and Test classes. 

3.
Run the main( ) method of the Test class. Note that you will need to set the Options of the BlueJ Terminal Window to enable Unlimited Buffering
Questions

1.
What are the purposes of each of the properties of the Pythag class?

1.
Which variables in this program that represent the values of a, b and c in the formula a2 + b2 = c2
2.
What is the scope of the variable i, j and k defined in lines 16, 17 & 18?

3.
At present the program produces multiple copies of the same solution (eg the numbers 3,4,5 appear three times). Modify this program so that it does not produce the repeated values. 


As a hint, examine the table below (Fig 1) that shows how repeats in two values can be removed.

Before removing repeats - an example of repeated values is shaded:

	
	1
	2
	3
	4
	5

	1
	1,1
	1,2
	1,3
	1,4
	1,5

	2
	2,1
	2,2
	2,3
	2,4
	2,5

	3
	3,1
	3,2
	3,3
	3,4
	3,5

	4
	4,1
	4,2
	4,3
	4,4
	4,5

	5
	5,1
	5,2
	5,3
	5,4
	5,5


1 
public class Pythag
2 {

3 int max;

4 int nSearched, nFound;

5 public Pythag(int max)

6 {

7 this.max = max;

8 this.nSearched = 0;

9 this.nFound =  0;

10 } // end constructor Pythag()

11 public void search() 

12 {

13 System.out.println("Searching for Pythagorean Triples");

14 for (int i=1; i<=max; i++){

15  for (int j=1; j<=max; j++){

16   for (int k=1; k<=max; k++){

17     nSearched++;

18     if (i*i+j*j == k*k) {

19         System.out.println(i+"\t"+j+"\t"+k); 

20         nFound++;

21         } // end if

22   }// end for k

23  }// end for j

24 }// end for i

25 System.out.println("Searched "+nSearched+"    Found "+nFound);

26 }// end method search()

27 } //end class Pythag

28 public class Test
29 {

30 public static void main(String [] args){

31 Pythag p;

32 p = new Pythag(100);

33 p.search();

34 }//end method main()

35 }//end class Test

After removing repeats:

	
	1
	2
	3
	4
	5

	1
	1,1
	
	
	
	

	2
	2,1
	2,2
	
	
	

	3
	3,1
	3,2
	3,3
	
	

	4
	4,1
	4,2
	4,3
	4,4
	

	5
	5,1
	5,2
	5,3
	5,4
	5,5
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