Hassan
Fadi Malek
7795317
GNG 1106D
Lab 2





· Step 1:  Create a program that reads an integer “N” and prints:

· Total number of Pythagorean triples (a, b, c) with c < N,
· Every possible Pythagorean triple,
· The triple which has the largest value of  “c”.


· Step 2: 

We wish to find:

a. Total number of Pythagorean triples.
b. All possible Pythagorean triples
c. Triple with largest value of “c”

A Pythagorean triple is found by using the formula: 


[image: ]This is the General Formula that will allow us, and the program, to calculate the Pythagorean triple.

This is the Input/ Output diagram to help us grasp a better picture of the problem:



Pythagorean Triple(s) (A, B, and C.)


Possible
 Outputs 




No Output in the case of No Pythagorean Triple.
Positive Integer 
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         Input










































· Step 3: 

The Pythagorean theorem will be used to calculate the Pythagorean Triple. The figure below is a brief example on what it means to calculate a Pythagorean triple. It also includes the lengths of three sides, (3,4, and 5), and which will be squared to give us the Pythagorean triple which is: 

(3^2) + (4^2) = (5^2) =
(9) + (16) = 25.
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The following table will provide us with Test Cases, which I have calculated myself. These Test cases will serve as proof to check and verify if our program will run smoothly and correctly, and give us what we need. I will be inputting different kinds of numbers to make sure I touch on all possibilities. 


	Value of N>0
	A
	B
	C

	6
	3
	4
	5

	15
	3, 5
	4, 12
	5, 13

	3
	Not Available
	Not Available
	Not Available







Algorithm:

	Assign Value to N
	Assign A=0, A<B, 
Add 1 to A
	Assign B=0, B<C, 
Add 1 to B
	Assign C=0, C<N, 
Add 1 to C
	(A*A) + (B*B) = (C*C)
	If C> Max
	Max = C
	Print Triple(s)



[bookmark: _GoBack]Pre Lab Questions:

1) This Program will determine the largest possible integer value we will be able to receive. Also, it will keep looping until statements are not met any longer.  Basically, the program will give us the largest positive integer value we will input. It will stop once we have entered 20 numbers. Below are two test cases, which prove that the program runs correctly and will execute what was stated above. 


Test Case 1:

The first Test case, the largest positive value I will input will be 20, and it will be in the 20th row, therefore, it should print that the largest integer was 20, and in the 20th row.



	



Test Case 2: This time, I will make 200 the largest number, however, I will input it in the 10th row. The program should print :” 200 is the largest integer, and it is in the 10th row.”






2) This program is also a loop. This block of code will print all values of I and J, until they reach their maximums. For I, once it hits 7, the loop will stop, and for I, it is once it hits 6. Therefor, since I=J, then the whole program will stop looping once I hits 6, since I=J. The picture below proves that the program printed what was stated above.


	
· Step 4: 	

This is the C program which will solve our problem:
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Pythagorean Triples.
*------------------------------------*------------------------------------------------------*
#include <stdio.h> 
#include <math.h> 
int main ()  
{    // Here we will input all the integers we need and assign them.  
int a=0 ; 
int b=0; 
int c=0 ; 
int n ; 
int count = 0; 
int Max = 0; 
int Amax =0; 
int Bmax =0;       
printf("Please Input a Positive Integer: \n"); // This is where the user will print a positive integer.     
scanf("%d", &n) ;     
for (c = 0; c < n; c++)      // This is where we will start the loop.   
{        
for (b = 0; b < c; b++)       
{           
for (a = 0; a < b; a++)           
{                 
if ( a * a + b * b == c * c)                 
{                    
 if (c > Max ) // This is where we will try and print the largest triple.                     {                         
Max = c;  // here we assign values to the largest triple.                         
Amax = a;                         
Bmax = b;                     
}                         
printf ("%d: \t%d %d %d\n", ++count, a, b, c); // This will print all the triples.                    
}                
}         
}     
}  
printf ("%d: %d %d %d\n", ++count, Amax,Bmax, Max);    
}

END
*--------------------------------------*--------------------------------------------------- *


· Step 5:


Test Case 1:

The first Number we will input is 6, therefor we should receive an output of “3,4,5” as the Pythagorean triple. Also, the largest Pythagorean triple will be: “3,4,5”




Since the Program printed what was expected, therefore, we can verify that it ran perfectly for this test case.



Test Case 2:



	15
	3, 5,6,
	4, 12,8
	5, 13,10




The Number we will input is 15, and so we should receive the Pythagorean triple above.




Test Case :

	3
	Not Available
	Not Available
	Not Available







The program ran the test cases exactly as we expected. This proves that our program runs correctly and will program any Pythagorean triple once we input a positive integer “N”.
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