Pre-lesson Worksheet 1

[bookmark: _GoBack]Pythagorean Triple
A triple means three numbers. 

If a triple  ( a , b , c )  satisfies the equation  , we call it a Pythagorean Triple.

e.g. 	( 3 , 4 , 5 )	is a Pythagorean Triple.			(  )

	( 5 , 12 , 13 ) 	is  /  is not a Pythagorean Triple.		(  )

	( 4 , 5 , 8 )	is  /  is not a Pythagorean Triple.  		(  )


Task 1		Generate 1000 Pythagorean triples using Python (A computer program).
Steps:
1. Download Python using the link: https://www.python.org/ftp/python/3.6.4/python-3.6.4.exe
    Make sure to untick “download for all users” in order to make the installation proceed.
[bookmark: _Hlk509663429]2. Set up Python in your computer by the following
Computer > System properties > Advanced system settings > Environment variables
Under system variables, click New… to create a new variable. Put Python as the Variable name, and    
For the Variable value, input the address in which you have installed Python, e.g. 
C:\Users\OWNER\AppData\Local\Programs\Python\Python36-32
Make sure this is the folder which contains the application python.exe
3. In the start menu, search “idle”. Open the application IDLE (Python 3.6 32bit). Click File > New File.    
    Copy the following lines to the new document:

   import math
   n = 10000
   i = 0
   for a in range(1,n):
       for b in range(a+1,n):
           k = math.sqrt(a*a+b*b)
           if int(k) == k and i < 1001 :
                    print(a,b,int(k))
                    i = i + 1
4. Press  Ctrl + S  to save the document. Press  F5  to run the file. You should be able to see that 1000 
    Pythagorean triples are generated in IDLE. Congratulations! Copy the whole list to a word document 
    and save it. Print it out and submit it to your teacher in the next enrichment class.

Task 2		Proving a property of Pythagorean triple
Look at the Pythagorean triples ( a , b , c ) , with the arrangement  a < b < c   and  a  is a prime number.
( 3 , 4 , 5 )	( 5 , 12 , 13 )	   ( 7 , 24 , 25 )	        ( 11 , 60 , 61 )	   ( 13 , 84 , 85 )
If the smallest number is a prime number, then the other two numbers differ by 1. 
 


Proposition	Let  ( a , b , c )  be a Pythagorean triple , where    and    .
If  a  is a prime number, then  c = b + 1.

Proof	Since (a,  b,  c) be a Pythagorean triple, 
we have  ______2 + ______2 = ______2 . 
Hence,

______2  ______2 
                 = ( ______ + ______ )( ______  ______ ) 
So both  ______ + ______ and  ______  ______ are factors of  a2 .
But  a  is a prime, so the only factors of  a2  are   1   , ______  and ______  .
Hence there are only two cases:
Case 1:  ______ + ______ =  a   and   ______  ______ = a
	Then  :       ______ + ______  =   ______  ______  
			b =  _____   and  c =  ______   ,  which is not possible.
 Case 2:  ______ + ______ =  a2  and   ______  ______ = 1
So we must be in case 2, and the second equation gives   c = b + 1  . 		(end of proof)

Question:	Is the converse of the Proposition true?


		Let  ( a , b , c )  be a Pythagorean triple , where    and    .
		If  c = b + 1 , is it true that  a  is always a prime number? 
[ Hint: Look at the list of Pythagorean Triple again! ] 
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