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Examples for Consideration :

We shall now consider three (3) examples, all of which are  { positive ‘odd’ integers }  of the format   [ 2^P    1 ]  where  ‘P’  is an  [ ‘odd’ prime number ] .

Example I :

{ 2^23    1 }

[ 2^23    1 ]   =   47 *  17 8481

with :
         47  =        2 * 23  +  1

17 8481  =  7760 * 23  +  1

Example II :

{ 2^29    1 }


[ 2^29   1 ]   =   233  *  1103  *  2089







with :
  233   =     8 * 29  +  1








1103   =   38 * 29  +  1








2089   =   72 * 29  +  1

Example III :

{ 2^31    1 }


[ 2^31    1 ]   is  a  ‘prime’ number .

Let us now look at each of these three (3) numbers more closely.

[ 2^23    1 ] :

Again :

[ 2^23    1 ]   =   47 *  17 8481

and :

         47  =        2 * 23  +  1

17 8481  =  7760 * 23  +  1   =   16 * 5 * 97 * 23  +  1

Let us now look at the  [ ‘Square-Of-Square’ diagrams ]  and  the two (2)  ‘RINGS-OF-11’ , for  [ modulo  47 ] , as follows :
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We note here that  [ FIRON-2/23 ]   =  11 , i.e. :


211  modulo  23  
[image: image3.wmf]º

   1  modulo  23

so that our findings here is consistent with our thoughts from ‘Chapter 7-08’ on  { Why 28 - because { FIRON-2/29 } = 28 } .

Let us also look at the  [ ‘Square-Of-Square’ diagrams ]  and  the two (2)  ‘RINGS-OF-11’ , for  [ modulo  17 8481 ] , as follows :
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Again, we note here that  [ FIRON-2/23 ]   =  11 , same as above for  { modulo 47 } .

[ 2^29  -  1 ] :

Again :

[ 2^29   1 ]   =   233  *  1103  *  2089

And :


  233   =     8 * 29  +  1




1103   =   38 * 29  +  1




2089   =   72 * 29  +  1

Let us now look at the  [ ‘Square-Of-Square’ diagram ]  and  the  ‘RINGS-OF-28’ , for  [ modulo  233 ] , as follows :

[image: image6.wmf]
Let us also look at the  [ ‘Square-Of-Square’ diagram ]  and  the  ‘RINGS-OF-28’ , for  [ modulo  1103 ] , as follows :

[image: image7.wmf]
Let us also look at the  [ ‘Square-Of-Square’ diagram ]  and  the  ‘RINGS-OF-28’ , for  [ modulo  2089 ] , as follows :

[image: image8.wmf]
We note here that  [ FIRON-2/29 ]   =  28 , i.e. :


228  modulo  29  
[image: image9.wmf]º

   1  modulo  29

so that our findings here is consistent with our thoughts from ‘Chapter 7-08’ on  { Why 28 - because { FIRON-2/29 } = 28 } .

[ 2^31    1 ] :

We note again that this number  [ 21 4748 3647 ]  is  a  ‘prime’ number.

We then have :


[2^31    1 ]

   =
[ 2^31    2 ]  +  1

   =
2 * [ 2^30    1 ]  +  1

   =
2 * [ 10 7374 1824    1 ]  +  1

   =
2 * [ 10 7374 1823 ]  +  1

And we factorize :


[ 10 7374 1823 ]   =   3 * 3 * 7 * 11 * 31 * 151 * 331

And we note here that  { FIRON-2 / [ 21 4748 3647 ] }  =  31 , i.e. :


231 modulo  [ 21 4748 3647 ]   
[image: image10.wmf]º

   1  modulo  [ 21 4748 3647 ]

But, instead of  a  single ‘RING-OF-30’ , we find that we have, instead, six (6)  { ‘RING-OF-5’s } ,  with details as follows :

1st Ring :
{ 21 ,  22 ,  24 ,  28 , 216  }  modulo  [ 21 4748 3647 ]

2nd Ring :
{ 230 ,  229 ,  227 ,  223 , 215  }  modulo  [ 21 4748 3647 ]

3rd Ring :
{ 23 ,  26 ,  212 ,  224 , 217  }  modulo  [ 21 4748 3647 ]

4th Ring :
{ 228 ,  225 ,  219 ,  27 , 214  }  modulo  [ 21 4748 3647 ]

5th Ring :
{ 25 ,  210 ,  220 ,  29 , 218  }  modulo  [ 21 4748 3647 ]

6th  Ring :
{ 226 ,  221 ,  211 ,  222 , 213  }  modulo  [ 21 4748 3647 ]

Let us now look at these  six (6)  [ ‘RING-OF-5’s ]  before further comments.

1st Ring :
{ 21 ,  22 ,  24 ,  28 , 216  }  modulo  [ 21 4748 3647 ]
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2nd Ring :
{ 230 ,  229 ,  227 ,  223 , 215  }  modulo  [ 21 4748 3647 ]
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3rd Ring :
{ 23 ,  26 ,  212 ,  224 , 217  }  modulo  [ 21 4748 3647 ]
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4th Ring :
{ 228 ,  225 ,  219 ,  27 , 214  }  modulo  [ 21 4748 3647 ]

[image: image14.wmf]
5th Ring :
{ 25 ,  210 ,  220 ,  29 , 218  }  modulo  [ 21 4748 3647 ]

[image: image15.wmf]
6th  Ring :
{ 226 ,  221 ,  211 ,  222 , 213  }  modulo  [ 21 4748 3647 ]

[image: image16.wmf]
An Algebraic Identity :

Let us recap, for the moment, our derivations on  [ 229– 1 ] .

Let us start off with, in general, three (3)  { positive ‘odd’ integers },  ‘X’ , ‘Y’ ,  &  ‘Z’  respectively, that are relatively ‘prime’ with respect to one-another, such that each can be expressed in the format :


X   =   2 * A  * 29  +  1


Y   =   2 * B * 29  +  1


Z   =   2 * C * 29  +  1


where :
‘A’ , ‘B’ ,  &  ‘C’  are   { positive integers }

And we also have :


G.C.D.  {  X , Y }   =   1 


G.C.D.  {  Y , Z }   =   1


G.C.D.  {  Z , X }   =   1 

Let us now look at the product of  ‘X’ , ‘Y’   &  ‘Z’ .

We then set up  ‘W’, such that :

W   =   X * Y * Z

yielding :

W

   =
{ 2 * A * 29  +  1 } *
{ 2 * B * 29  +  1 } * { 2 * C * 29  +  1 }

   =
8 * 29 * 29 * 29 * A * B * C


+   4 * 29 * 29 * { [ A * B ]  +  [ B * C ]  +  [ C * A ] }


+   2 * 29 * [ A + B + C ]


+   1

We can then conclude that :


W   
[image: image17.wmf]º

   1   modulo  29

Keep-on Squaring :

Let us now look at the question again :

We keep-on squaring, starting with the number  ‘2’, until the ‘Square-of-Square’  is congruent to  { ‘2’  modulo  233 } , i.e.  :


2SOSE-1   
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   R1   modulo  233


2SOSE-2   
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   R2   modulo  233
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2SOSE-[ J  1 ]   
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   R[J  1 ]   modulo  233


2SOSE-J   
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   RJ  modulo  233   
[image: image22.wmf]º

   2  modulo  233

In other word, we want to find the smallest value for  ‘J’ , such that :


2SOSE-J   
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   2  modulo  233

This then yield the alternate equation :


2{ [ SOSE-J ]    1  } * 2   
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   2  modulo  233

thus yielding the relation :


2{ [ SOSE-J ]    1  }   
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   1  modulo  233

Since we have established above that :


2^29   
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   1  modulo  233

Consequently, we can conclude that :


[ FIRON-2/233 ]   is divisible into [ 29 ]    .

But because  [ 29 ]  is a ‘prime’ number and the only factors of  [ 29 ]  are  ‘1’  &  ‘29’,

we can conclude that :


[ FIRON-2/233 ]   =   29


since  [ FIRON-2/233 ] cannot be equal to  ‘1’ .

And we can write :


[ FIRON-2/233 ]   =  29

or


229   
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   1  modulo  233

Let us now compare this to our equation above for finding the value of  ‘J’ , i.e. :


2{ [ SOSE-J ]    1  }   
[image: image28.wmf]º

   1  modulo  233

We can then conclude that :


{ [ SOSE-J ]    1 }  is a multiple of  [ 29 ] .

By the definition of  [ Square-Of-Square Exponents ] , i.e. [ SOSE’s ], we can now write :


{ 2J     1 }   
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   0   modulo  29

or


2J   
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   1   modulo  29

We then conclude that :


[ FIRON-2/29 ]  is divisible into  [ J ] .

What is demonstrated here :

Let us set up the general equations again.

Suppose we were able to find a { positive ‘even’ integer } and  a  { positive ‘odd’  ‘prime’ integer’ other than  ‘1’ , namely  ‘P’ , such that :

the value  [ TP – 1 ]  is not a  { ‘prime’ number }

and we can write :


TP – 1   =   X * Y * Z

where :
‘X’ , ‘Y’  &  ‘Z’  are { positive  ‘odd’  ‘prime’ integers } other than the  ‘1’ .

It directly follows that :


TP   
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   1  modulo  X


TP   
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   1  modulo  Y


TP   
[image: image33.wmf]º

   1  modulo  Z

Thus, via the merits of the  ‘Fermat Little Theorem’, we can write :


‘P’   is divisible into   [ X  1 ] ,


‘P’   is divisible into   [ Y  1 ] ,


‘P’   is divisible into   [ Z  1 ] .

And we can write :

X   =   2 * A * P  +  1

Y   =   2 * B * P  +  1


Z   =   2 * C * P  + 1

where :
‘A’ , ‘B’  &  ‘C’  are { positive integers } .

In our example here, we have :


T   =   2


P   =   29


X   =   233


Y   =   1103


Z   =   2089

What Now :

Clearly, we have worked with  ‘Mersenne’  &  ‘Non-Mersenne Numbers’ of very large sizes, together with ‘Fermat Numbers’  in  ‘Section 5’ , with interesting results.

More thought should be given here to pull all these result.

And this is where we stand as of  2003 mid-November.
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