Chapter 4-15 :   Dual Solution to the Fermat ‘Sum-Of-Two-Squares’
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                            Equation - ‘right-hand-side’  when ‘IQ-ODD’ is ‘M-ONE’

The four (4) Cases  :

Let us recall that the ‘left-hand-side’ for ‘Case Two’ is :

‘Case Two’ :

[ POT-D ]   =    [ POT-F ]

2POT-Q * IQ-ODD
   =
4POT-DEF * [ { ID-ODD }2    { IF-ODD }2 ] 

( Equation DUA-007 )

Let us recall that we have four (4) cases for ‘Case Two’ being operative for the ‘left-hand-side’, as follows :

i)
‘IQ-ODD’ is a  { positive ‘P-ONE’ ‘odd’ integer }  and  both  ‘LDPF’  &  ‘LDMF’  are ‘odd’,

ii)
‘IQ-ODD’ is a   { positive ‘P-ONE’ ‘odd’ integer }  and  both  ‘LDPF’  &  ‘LDMF’  are ‘even’,

iii)
‘IQ-ODD’ is a   { positive ‘M-ONE’ ‘odd’ integer }  and  both  ‘LDPF’  &  ‘LDMF’  are ‘odd’,

iv)
‘IQ-ODD’ is a  { positive ‘M-ONE’ ‘odd’ integer }  and  both  ‘LDPF’  &  ‘LDMF’  are ‘even’.

We shall look at the ‘4th’ & final of these four (4) cases in this chapter.

‘IQ-ODD’ as a positive ‘M-ONE’ ‘odd’ integer :

Let us now look at the case where  ‘IQ-ODD’  is a  { positive ‘M-ONE’ ‘odd’ integer } of the format ‘4*K  1’.

Thus,  ‘IQ-ODD’  is either :

a)
the product of a  { positive ‘P-ONE’ ‘odd’ integer }  and a  { positive ‘M-ONE’ ‘odd’ integer } ,   or

b)
the product of a  { positive ‘M-ONE’ ‘odd’ integer }  and a  { positive ‘P-ONE’ ‘odd’ integer } .

We then have :

[image: image1.wmf]

IQ-ODD   =   I-PONE   *   I-MONE
[image: image2.wmf]

IQ-ODD   =   I-MONE   *   I-PONE
where :

‘I-PONE’  and  ‘I-PONE’ are  { positive ‘P-ONE’ ‘odd’ integers } ,



‘I-MONE’  and  ‘I-MONE’  are  { positive ‘M-ONE’ ‘odd’ integers },



as the case may be.

‘Left-hand-side’ when  ‘IQ-ODD’  is a positive ‘M-ONE’ ‘odd’ integer :

Let us recall that when  ‘LDPF’  &  ‘LDMF’  are  [ both ‘even’ ] , we have the following prevailing conditions :

a)
LDPE   =   4POF-LDPF * 2PAROT-LDPF * ILDPF-ODD  =  2POT-LDPF * ILDPF-ODD
LDMF   =   4POF-LDMF * 2PAROT-LDMF * ILDMF-ODD  =  2POT-LDMF * ILDMF-ODD
b)
[ POT-Q ] can be either ‘even’ or ‘odd’, but  [ POT-Q ]  
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  ‘6’ . ( see below )

Let us now look again at the derived Table for  [ { ID-ODD }2    { IF-ODD }2 ]  for  ‘IQ-ODD’  being a  { positive ‘M-ONE’ ‘odd’ integer } , when both  ‘LDPF’  &  ‘LDMF’  are  ‘even’ , as follows :

Table for the ‘product’ of the ‘sum’ and the ‘difference’ of  ‘ID-ODD’  &  ‘IF-ODD’ :




Non-Controlling

Controlling

Case

‘8’   
‘odd’ integer


‘even’ or ‘odd’ integer



[ NCOI ]


[ CEOI ]
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8   *
[ 2* LDPF + 1 ]

*
4POF-LDMF * 2PAROT-LDMF * ILDMF-ODD
[image: image5.wmf]

8   *
[ 2*LDMF + 1 ] 
*
4POF-LDPF * 2PAROT-LDPF * ILDPF-ODD
[image: image6.wmf]

8   *
[ 2*LDPF 1 ]

*
4POF-LDMF * 2PAROT-LDMF * ILDMF-ODD
[image: image7.wmf]

8   *
[ 2*LDMF  1 ]

*
4POF-LDPF * 2PAROT-LDPF * ILDPF-ODD
And an alternate format for this table is then :

Table for the ‘product’ of the ‘sum’ and the ‘difference’ of  ‘ID-ODD’  &  ‘IF-ODD’ :




Non-Controlling

Controlling

Case

‘8’   
‘odd’ integer


‘even’ or ‘odd’ integer



[ NCOI ]


[ CEOI ]
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8   *
[ 2* LDPF + 1 ]

*
2POT-LDMF * ILDMF-ODD
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8   *
[ 2*LDMF + 1 ] 
*
2POT-LDPF * ILDPF-ODD
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8   *
[ 2*LDPF 1 ]

*
2POT-LDMF * ILDMF-ODD
[image: image11.wmf]

8   *
[ 2*LDMF  1 ]

*
2POT-LDPF * ILDPF-ODD
The ‘Power-Of-Two’ equation here is then :


2POT-Q   =   4POT-DEF * 8 * 2POT-CEOI-LHS
yielding :


[ POT-Q ]   =   3  +  2*[ POT-DEF ]  +  [ POT-CEOI-LHS ]

We note here that :

a)
We must have :

[ POT-CEOI-LHS ]  
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  ‘1’

in order that  [ CEOI-LHS ] be  ‘even’ ,   and

[ POT-DEF ]  
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  ‘1’

in order that  ‘D’  &  ‘F’  be  ‘even’, so that the minimum value for [ POT-Q ]  here is  ‘6’ .

b)
If   [ POT-Q ]  is  ‘odd’ ,  then  [ POT-CEOI-LHS ]  must be ‘even’ ;



or,


If  [ POT-Q ]  is  ‘even’ , then  [POT-CEOI-LHS ]  must be ‘odd’.


( because the term : [ 2*POT-DEF ]  is always  ‘even’ ) .

We note also here that the ‘Power-Of-Two’ equation for the ‘right-hand-side’ remains :


2POT-Q   =   8 * 4POF-CEOI-RHS * 2PAROT-CEOI-RHS
or alternately :


2POT-Q   =   8 * 2POT-CEOI-RHS
so that : 

If   [ POT-Q ]  is  ‘odd’ ,  then  [ POT-CEOI-RHS ]  must be  ‘even’ ;



or,


If  [ POT-Q ]  is  ‘even’ , then  [POT-CEOI-RHS ]  must be  ‘odd’ .

And the ‘odd-integers/factors’ equation here is then :


IQ-ODD   =   [ NCOI-LHS ]  *  ICEOI-ODD-LHS
Let us now look at each of the four (4) combinations for the ‘left-hand-side’ , for each of the possibilities separately, i.e. :
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IQ-ODD   =   I-PONE   *   I-MONE
and
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IQ-ODD   =   I-MONE   *   I-PONE
For  [image: image16.wmf] :

IQ-ODD   =   I-PONE   *   I-MONE 

We then have the following four (4) cases :

a)
Case [image: image17.wmf] :

IQ-ODD   =   I-PONE   *   I-MONE

The ‘left-hand-side’ is :

4POT-DEF   *   8   *
[ 2*LDPF + 1 ]    *
2POT-LDMF * ILDMF-ODD
We then set up :



I-PONE   =   [ 2*LDPF + 1 ]
I-MONE   =   ILDMF-ODD

We then have :



I-PONE    1   =   2*LDPF

yielding :



LDPF   =   
[image: image18.wmf]2

1

 * [ I-PONE    1 ]


Let us recall that :



LDMF   =   2POT-LDMF * ILDMF-ODD 


yielding :



LDMF   =   2POT-LDMF * I-MONE 


Let us recall that we have developed an ‘inequality’ previously for  ‘LDPF’  &  ‘LDMF’  arising from, for this case,

KF   
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  0     and     KD   >   KF



( for [image: image20.wmf]  )


yielding :


LDPF   
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   LDMF     
( and     LDMF   
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   1 )


This then becomes :


[image: image23.wmf]2

1

 * [ I-PONE    1 ]   
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   2POT-LDMF * I-MONE 


yielding :

[ I-PONE    1 ]   
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   2 * 2POT-LDMF * I-MONE

And consequently, we have :

I-PONE   
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   2[ POT-LDMF + 1 ] * I-MONE  + 1


Let us recall that the ‘Power-Of-Two’ equation from above, i.e. :


[ POT-Q ]   =   3  +  2*[ POT-DEF ]  +  [ POT-CEOI-LHS ]


Substituting then yields :

I-PONE   
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   2[ POT-Q  2*POT-DEF  2 ] * I-MONE  + 1 
(equation ‘MONE-X-PP’)

b)
Case [image: image28.wmf] :
 
IQ-ODD   =   I-PONE   *   I-MONE
The ‘left-hand-side’ is :


4POT-DEF   *   8   *
[ 2*LDMF + 1 ]
  *
2POT-LDPF * ILDPF-ODD

We then set up :



I-PONE   =   [ 2*LDMF + 1 ]
I-MONE   =   ILDPF-ODD

We then have :



I-PONE    1   =   2*LDMF

yielding :



LDMF   =   
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1

 * [ I-PONE    1 ]


Let us recall that :



LDPF   =   2POT-LDPF * ILDPF-ODD 


yielding :



LDPF   =   2POT-LDPF * I-MONE 


Let us recall that we have developed an ‘inequality’ previously for  ‘LDPF’  &  ‘LDMF’  arising from, for this case :



KF   >   1     and     KD   
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   KF



( for [image: image31.wmf] )


yielding :



LDPF   >   LDMF

( and     LDMF   
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   0 )


This then becomes :

2POT-LDPF * I-MONE   >   
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1

 * [ I-PONE    1 ]


yielding :

2 * 2POT-LDPF * I-MONE   >   [ I-PONE    1 ]


And consequently, we have :

2[ POT-LDPF + 1 ] * I-MONE  + 1   >   I-PONE

Let us recall that the ‘Power-Of-Two’ equation from above, i.e. :


[ POT-Q ]   =   3  +  2*[ POT-DEF ]  +  [ POT-CEOI-LHS ]


Substituting then yields :

2[ POT-Q  2*POT-DEF   2 ] * I-MONE  + 1   >   I-PONE       (equation ‘MONE-X-PM’)

c)
Case [image: image34.wmf]  : 

IQ-ODD   =   I-PONE   *   I-MONE
The ‘left-hand-side’ is :


4POT-DEF   *   8   *
[ 2*LDPF  1 ]   *
2POT-LDMF * ILDMF-ODD

We then set up :

I-PONE   =   ILDMF-ODD


I-MONE   =   [ 2*LDPF  1 ]
We then have :



I-MONE  +  1   =   2*LDPF

yielding :



LDPF   =   
[image: image35.wmf]2

1

 * [ I-MONE  +  1 ]


Let us recall that :



LDMF   =   2POT-LDMF * ILDMF-ODD 


yielding :



LDMF   =   2POT-LDMF * I-PONE 


Let us recall that we have developed an ‘inequality’ previously for  ‘LDPF’  &  ‘LDMF’  arising from, for this case :



KF   
[image: image36.wmf]³

  1     and   KD   >   KF



( for [image: image37.wmf] )


yielding :



LDPF   >   LDMF

( and     LDMF   
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  1 )


This then becomes :


[image: image39.wmf]2

1

 * [ I-MONE  +  1 ]   >   2POT-LDMF * I-PONE 


yielding :

[ I-MONE  +  1 ]   >   2 * 2POT-LDMF * I-PONE

And consequently, we have :

I-MONE   >   2[ POF-LDMF + 1 ] * I-PONE   1


Let us recall that the ‘Power-Of-Two’ equation from above, i.e. :


[ POT-Q ]   =   3  +  2*[ POT-DEF ]  +  [ POT-CEOI-LHS ]


Substituting then yields :

I-MONE   >   2[ POT-Q  2*POT-DEF  2 ] * I-PONE   1      (equation ‘MONE-X-MM’)

d)
Case [image: image40.wmf] :

 IQ-ODD   =   I-PONE   *   I-MONE
The ‘left-hand-side’ is :


4POT-DEF   *   8   *
[ 2*LDMF  1 ]   *
2POT-LDPF * ILDPF-ODD

We then set up :

I-PONE   =   ILDPF-ODD


I-MONE   =   [ 2*LDMF  1 ]

We then have :



I-MONE  +  1   =   2*LDMF

yielding :



LDMF   =   
[image: image41.wmf]2

1

 * [ I-MONE  +  1 ]


Let us recall that :



LDPF   =   2POT-LDPF * ILDPF-ODD 


yielding :



LDPF   =   2POT-LDPF * I-PONE 


Let us recall that we have developed an ‘inequality’ previously for  ‘LDPF’  &  ‘LDMF’  arising from, for this case :



KF   
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  0     and     KD   >   KF



( for  [image: image43.wmf] }


yielding :



LDPF   
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   LDMF
( and     LDMF   
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   1 )


This then becomes :

2POT-LDPF * IPONE   
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[image: image47.wmf]2

1

 * [ I-MONE  +  1 ] 


yielding :

2 * 2POT-LDPF * I-PONE   
[image: image48.wmf]³

   [I-MONE  +  1 ]

And consequently, we have :

2[ POT-LDPF + 1 ] * IPONE   1   
[image: image49.wmf]³

   I-MONE

Let us recall that the ‘Power-Of-Two’ equation from above, i.e. :


[ POT-Q ]   =   3  +  2*[ POT-DEF ]  +  [ POT-CEOI-LHS ]


Substituting then yields :

2[ POT-Q  2*POT-DEF  2 ] * I-PONE   1   
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   I-MONE       (equation ‘MONE-X-MP’)

For [image: image51.wmf] :


IQ-ODD   =   I-MONE   *   I-PONE
We then have the following four (4) cases :

a)
Case [image: image52.wmf] :

IQ-ODD   =   I-MONE   *   I-PONE

The ‘left-hand-side’ is :

4POT-DEF   *   8   *
[ 2*LDPF + 1 ]
  *
2POT-LDMF * ILDMF-ODD
We then set up :

I-MONE   =   ILDMF-ODD


I-PONE   =   [ 2*LDPF + 1 ]

We then have :



I-PONE    1   =   2*LDPF

yielding :



LDPF   =   
[image: image53.wmf]2

1

 * [ I-PONE    1 ]


Let us recall that :



LDMF   =   2POT-LDMF * ILDMF-ODD 


yielding :



LDMF   =   2POT-LDMF * I-MONE 


Let us recall that we have developed an ‘inequality’ previously for  ‘LDPF’  &  ‘LDMF’  arising from, for this case,

KF   
[image: image54.wmf]³

  0     and     KD   >   KF



( for [image: image55.wmf]  )


yielding :


LDPF   
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   LDMF     
( and     LDMF   
[image: image57.wmf]³

   1 )


This then becomes :


[image: image58.wmf]2

1

 * [ I-PONE    1 ]   
[image: image59.wmf]³

   2POT-LDMF * I-MONE 


yielding :

[ I-PONE    1 ]   
[image: image60.wmf]³

   2 * 2POT-LDMF * I-MONE

And consequently, we have :

I-PONE   
[image: image61.wmf]³

   2[ POT-LDMF + 1 ] * I-MONE  + 1


Let us recall that the ‘Power-Of-Two’ equation from above, i.e. :


[ POT-Q ]   =   3  +  2*[ POT-DEF ]  +  [ POT-CEOI-LHS ]


Substituting then yields :

I-PONE   
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   2[ POT-Q  2*POT-DEF  2 ] * I-MONE  + 1
(equation ‘MONE-Y-PP’)

b)
Case [image: image63.wmf] :
 
IQ-ODD   =   I-MONE   *   I-PONE
The ‘left-hand-side’ is :


4POT-DEF   *   8   *
[ 2*LDMF + 1 ]  *
2POT-LDPF * ILDPF-ODD

We then set up :

I-MONE   =   ILDPF-ODD


I-PONE   =   [ 2*LDMF + 1 ]

We then have :



I-PONE    1   =   2*LDMF

yielding :



LDMF   =   
[image: image64.wmf]2

1

 * [ I-PONE    1 ]


Let us recall that :



LDPF   =   2POT-LDPF * ILDPF-ODD 


yielding :



LDPF   =   2POT-LDPF * I-MONE 


Let us recall that we have developed an ‘inequality’ previously for  ‘LDPF’  &  ‘LDMF’  arising from, for this case :



KF   >   1     and     KD   
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   KF


( for [image: image66.wmf] )


yielding :



LDPF   >   LDMF

( and     LDMF   
[image: image67.wmf]³

   0 )


This then becomes :

2POT-LDPF * I-MONE   >   
[image: image68.wmf]2

1

 * [ I-PONE    1 ]


yielding :

2 * 2POT-LDPF * I-MONE   >   [ I-PONE    1 ]


And consequently, we have :

2[ POT-LDPF + 1 ] * I-MONE  + 1   >   I-PONE

Let us recall that the ‘Power-Of-Two’ equation from above, i.e. :


[ POT-Q ]   =   3  +  2*[ POT-DEF ]  +  [ POT-CEOI-LHS ]


Substituting then yields :

2[ POT-Q  2*POT-DEF  2 ] * I-MONE  + 1   >   I-PONE       (equation ‘MONE-Y-PM’)

c)
Case [image: image69.wmf]  : 

IQ-ODD   =   I-MONE   *   I-PONE
The ‘left-hand-side’ is :


4POT-DEF   *   8   *
[ 2*LDPF  1 ]
*
2POT-LDMF * ILDMF-ODD

We then set up :



I-MONE   =   [ 2*LDPF  1 ]
I-PONE   =   ILDMF-ODD

We then have :



I-MONE  +  1   =   2*LDPF

yielding :



LDPF   =   
[image: image70.wmf]2

1

 * [ I-MONE  +  1 ]


Let us recall that :



LDMF   =   2POT-LDMF * ILDMF-ODD 


yielding :



LDMF   =   2POT-LDMF * I-PONE 


Let us recall that we have developed an ‘inequality’ previously for  ‘LDPF’  &  ‘LDMF’  arising from, for this case :



KF   
[image: image71.wmf]³

  1     and   KD   >   KF




( for [image: image72.wmf] )


yielding :



LDPF   >   LDMF
( and     LDMF   
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  1 )


This then becomes :


[image: image74.wmf]2

1

 * [ I-MONE  +  1 ]   >   2POT-LDMF * I-PONE 


yielding :

[ I-MONE  +  1 ]   >   2 * 2POT-LDMF * I-PONE

And consequently, we have :

I-MONE   >   2[ POF-LDMF + 1 ] * I-PONE   1


Let us recall that the ‘Power-Of-Two’ equation from above, i.e. :


[ POT-Q ]   =   3  +  2*[ POT-DEF ]  +  [ POT-CEOI-LHS ]


Substituting then yields :

I-MONE   >   2[ POT-Q  2*POT-DEF  2 ] * I-PONE   1      (equation ‘MONE-Y-MM’)

d)
Case [image: image75.wmf] :

 IQ-ODD   =   I-MONE   *   I-PONE
The ‘left-hand-side’ is :


4POT-DEF   *    8   *
[ 2*LDMF  1 ]   *
2POT-LDPF * ILDPF-ODD

We then set up :



I-MONE   =   [ 2*LDMF  1 ]
I-PONE   =   ILDPF-ODD

We then have :



I-MONE  +  1   =   2*LDMF

yielding :



LDMF   =   
[image: image76.wmf]2

1

 * [ I-MONE  +  1 ]


Let us recall that :



LDPF   =   2POT-LDPF * ILDPF-ODD 


yielding :



LDPF   =   2POT-LDPF * I-PONE 


Let us recall that we have developed an ‘inequality’ previously for  ‘LDPF’  &  ‘LDMF’  arising from, for this case :



KF   
[image: image77.wmf]³

  0     and     KD   >   KF



( for  [image: image78.wmf] }


yielding :



LDPF   
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   LDMF
( and     LDMF   
[image: image80.wmf]³

   1 )


This then becomes :

2POT-LDPF * I-PONE  
[image: image81.wmf]³
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1

 * [ I-MONE +  1 ] 


yielding :

2 * 2POT-LDPF * I-PONE   
[image: image83.wmf]³

   [ I-MONE +  1 ]


And consequently, we have :

2[ POT-LDPF + 1 ] * I-PONE   1   
[image: image84.wmf]³

   I-MONE

Let us recall that the ‘Power-Of-Two’ equation from above, i.e. :


[ POT-Q ]   =   3  +  2*[ POT-DEF ]  +  [ POT-CEOI-LHS ]


Substituting then yields :

2[ POT-Q  2*POT-DEF  2 ] * I-PONE   1   
[image: image85.wmf]³

   I-MONE       (equation ‘MONE-Y-MP’)

Summary Table :

We then have the following summary table for the eight (8) equations/inequalities :

Summary of the eight (8)  equations/inequalities for ‘IQ-ODD’ being ‘M-ONE’ :

Operative mode is : 

[ IQ-ODD   =   I-PONE   *   I-MONE ]

[image: image86.wmf]

I-PONE   
[image: image87.wmf]³

   2[ POT-Q  2*POT-DEF  2 ] * I-MONE  + 1 
(equation ‘MONE-X-PP’)

with :
I-PONE   =   [ 2*LDPF + 1 ]     and     I-MONE   =   ILDMF-ODD
[image: image88.wmf]

2[ POT-Q  2*POT-DEF   2 ] * I-MONE  + 1   >   I-PONE       (equation ‘MONE-X-PM’)

with :
I-PONE   =   [ 2*LDMF + 1 ]     and     I-MONE   =   ILDPF-ODD
[image: image89.wmf] 

I-MONE   >   2[ POT-Q  2*POT-DEF  2 ] * I-PONE   1      (equation ‘MONE-X-MM’)

with :   I-PONE   =   ILDMF

and     I-MONE   =   [ 2*LDPF  1 ]
[image: image90.wmf]

2[ POT-Q  2*POT-DEF  2 ] * I-PONE   1   
[image: image91.wmf]³

   I-MONE       (equation ‘MONE-X-MP’)

with :   I-PONE   =   ILDPF-ODD

and     I-MONE   =   [ 2*LDMF  1 ]
Operative mode is : 

[ IQ-ODD   =   I-MONE   * I-PONE   ]

[image: image92.wmf]

I-PONE   
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   2[ POT-Q  2*POT-DEF  2 ] * I-MONE  + 1
(equation ‘MONE-Y-PP’)

with :   I-MONE   =   ILDMF-ODD

and     I-PONE   =   [ 2*LDPF + 1 ]
[image: image94.wmf]
2[ POT-Q  2*POT-DEF  2 ] * I-MONE  + 1   >   I-PONE       (equation ‘MONE-Y-PM’)

with :
I-MONE   =   ILDPF-ODD

and     I-PONE   =   [ 2*LDMF + 1 ]
[image: image95.wmf]

I-MONE   >   2[ POT-Q  2*POT-DEF  2 ] * I-PONE   1      (equation ‘MONE-Y-MM’)

with :   I-MONE   =   [ 2*LDPF  1 ]
and
I-PONE   =   ILDMF-ODD
[image: image96.wmf]

2[ POT-Q  2*POT-DEF  2 ] * I-PONE   1   
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   I-MONE       (equation ‘MONE-Y-MP’)

with :   I-MONE   =   [ 2*LDMF  1 ]
and
I-PONE   =   ILDPF-ODD
Our analysis here :

Let us first look at the four (4) equations/equalities for the first ‘operative mode’ of :


[ IQ-ODD   =   I-PONE   *   I-MONE ]

i.e. the four (4) equations :

[image: image98.wmf]

I-PONE   
[image: image99.wmf]³

   2[ POT-Q  2*POT-DEF  2 ] * I-MONE  + 1 
(equation ‘MONE-X-PP’)

[image: image100.wmf]

2[ POT-Q  2*POT-DEF   2 ] * I-MONE  + 1   >   I-PONE       (equation ‘MONE-X-PM’)

[image: image101.wmf] 

I-MONE   >   2[ POT-Q  2*POT-DEF  2 ] * I-PONE   1      (equation ‘MONE-X-MM’)

[image: image102.wmf]

2[ POT-Q  2*POT-DEF  2 ] * I-PONE   1   
[image: image103.wmf]³

   I-MONE       (equation ‘MONE-X-MP’)

We note here immediately that, for any given value of  [ POT-Q – 2*POT-DEF – 2 ] , we have :

a)
{ Equation ‘MONE-X-PP’ }  and  { Equation ‘MONE-X-PM’ }  are mutually exclusive,

b)
{ Equation ‘MONE-X-MM’ }  and  { Equation ‘MONE-X-MP’ }  are mutually exclusive, and

c)
{ Equation ‘PONE-X-PP’ }  and  { Equation ‘MONE-X-MM’ }  are also mutually exclusive.

i.e. :
we cannot find a pair of  ‘I-PONE’  &  ‘I-MONE’  that can simultaneously satisfy both equations listed in ‘a)’ above,

nor can we find a pair of  ‘I-PONE’  &  ‘I-MONE’  that can simultaneously satisfy both equations listed in ‘b)’ above,

nor can we find a pair of  ‘I-PONE’  &  ‘I-MONE’  that can simultaneously satisfy both equations listed in ‘c)’ above.

We shall now look into these in more details :

a)
We note that we can always use :



I-PONE   =  2[ POT-Q  2*POT-DEF  2 ] * I-MONE  + 0


as a ‘dividing-line’ for those points { I-PONE , I-MONE } on the ‘integer-XY-grid’ satisfying  { equation ‘MONE-X-PP’ }  and those points { I-PONE , I-MONE }on the ‘integer-XY-grid’ satisfying  { equation ‘PONE-X-PM’ } . 

This is because :
( for [ POT-Q  2*POT-DEF  2 ]  
[image: image104.wmf]³

  2 )

i)
the next  { ‘P-ONE’ ‘odd’ integer }  smaller than [ 2[ POT-Q  2*POT-DEF  2 ]  * 

I-MONE + 1 ]  is simply  [ 2[ POT-Q  2*POT-DEF  2 ]  * I-MONE  3 ] , so that :



    [ 2[ POT-Q  2*POT-DEF  2 ]  * I-MONE + 1 ]

>  [ 2[ POT-Q  2*POT-DEF  2 ]  * I-MONE + ]

>  [ 2[ POT-Q  2*POT-DEF  2 ]  * I-MONE  3 ]

ii)
the following equations within each set must then imply one-another :

I-PONE   
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   2[ POT-Q  2*POT-DEF  2 ] * I-MONE  + 1


[image: image106.wmf]Û


I-PONE   >   2[ POT-Q  2*POT-DEF  2 ] * I-MONE  + 0

2[ POT-Q  2*POT-DEF  2 ] * I-MONE  + 1   >   I-PONE

[image: image107.wmf]Û


2[ POT-Q  2*POT-DEF  2 ] * I-MONE  + 0   >   I-PONE

so that the line :  [ I-PONE  =  2[ POT-Q  2*POT-DEF  2 ] * I-MONE ]   can be used as a ‘dividing-line’.

b)
We note that we can always use :



I-MONE   =  2[ POT-Q  2*POT-DEF  2 ] * I-PONE  + 0


as a ‘dividing-line’ for those points { I-PONE , I-MONE } on the ‘integer-XY-grid’ satisfying  { equation ‘MONE-X-MM’ }  and those points { I-PONE , I-MONE }on the ‘integer-XY-grid’ satisfying  { equation ‘MONE-X-MP’ } . 

This is because :
( for [ POT-Q  2*POT-DEF  2 ]  
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  2 )

i)
the next  { ‘M-ONE’ ‘odd’ integer }  greater than  [ 2[ POT-Q  2*POT-DEF  2 ]  * 

I-PONE  1 ]  is  simply [ 2[ POT-Q  2*POT-DEF  2 ]  * I-PONE + 3 ] , so that :



    [ 2[ POT-Q  2*POT-DEF  2 ]  * I-PONE + 3 ]

>  [ 2[ POT-Q  2*POT-DEF  2 ]  * I-PONE + 0 ]

>  [ 2[ POT-Q  2*POT-DEF  2 ]  * I-PONE  1 ]

ii)
the following equations within each set must then imply one-another :

I-MONE   >   2[ POT-Q  2*POT-DEF  2 ] * I-PONE   1
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I-MONE   >   2[ POT-Q  2*POT-DEF  2 ] * I-PONE  + 0

2[ POT-Q  2*POT-DEF  2 ] * I-PONE   1   >   I-MONE
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2[ POT-Q  2*POT-DEF  2 ] * I-PONE  + 0   >   I-MONE

so that the line :  [ I-MONE  =  2[ POT-Q  2*POT-DEF  2 ] * I-PONE ]   can be used as a ‘dividing-line’.

Let us now look at these ‘dividing-lines’ for given values of  [ POT-Q  2*POT-DEF  2 ] :

a)
for  [ POT-Q  2*POT-DEF  2 ]  equal to  ‘2’ :

[image: image111.wmf]
We shall simply note here that for the hyperbola :

IQ-ODD   =   I-PONE   *   I-MONE   =  constant

[image: image112.wmf]
we can have points on this hyperbola, for a given value of  [ POT-Q  2*POT-DEF  2 ] , :

a)
that is in ‘Region A’ and ‘Region D’ simultaneously, such as ‘Point 1’,

b)
that is in ‘Region B’ and ‘Region D’ simultaneously, such as ‘Point 2’ & ‘Point 3’,

c)
that is in ‘Region B’ and ‘Region C’ simultaneously, such as ‘Point 4’,

in the above diagram.

Let us next look at the four (4) equations/equalities for the second ‘operative mode’ of :

[ IQ-ODD   =   I-MONE   *   I-PONE ] 

i.e. the four (4) equations :

[image: image113.wmf]

I-PONE   
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   2[ POT-Q  2*POT-DEF  2 ] * I-MONE  + 1
(equation ‘MONE-Y-PP’)

[image: image115.wmf]

2[ POT-Q  2*POT-DEF  2 ] * I-MONE  + 1   >   I-PONE       (equation ‘MONE-Y-PM’)

[image: image116.wmf]

I-MONE   >   2[ POT-Q  2*POT-DEF  2 ] * I-PONE   1      (equation ‘MONE-Y-MM’)

[image: image117.wmf]

2[ POT-Q  2*POT-DEF  2 ] * I-PONE   1   
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   I-MONE       (equation ‘MONE-Y-MP’)

We note here immediately that, for any given value of  [ POT-Q  2*POT-DEF – 2 ], we have :

a)
{ Equation ‘MONE-Y-PP’ }  and  { Equation MONE-Y-PM’ }  are mutually exclusive,

b)
{ Equation ‘MONE-Y-MM’ }  and  { Equation MONE-Y-MP’ }  are mutually exclusive,     and

c)
{ Equation ‘MONE-Y-PP’ }  and  { Equation ‘MONE-Y-MM’ }  are also mutually exclusive.

i.e. :
we cannot find a pair of  ‘I-MONE’  &  ‘I-PONE’  that can simultaneously satisfy both equations listed in ‘a)’ above,

nor can we find a pair of  ‘I-MONE’  &  ‘I-PONE’  that can simultaneously satisfy both equations listed in ‘b)’ above,

nor can we find a pair of  ‘I-MONE’  &  ‘I-PONE’  that can simultaneously satisfy both equations listed in ‘c)’ above.

We shall now look into these in more details :

a)
We note that we can always use :



I-PONE   =  2[ POT-Q  2*POT-DEF  2 ] * IMONE  + 0


as a ‘dividing-line’ for those points { I-MONE , I-PONE } on the ‘integer-XY-grid’ satisfying  { equation ‘MONE-Y-PP’ }  and those points { I-MONE , I-PONE }on the ‘integer-XY-grid’ satisfying  { equation ‘MONE-Y-MP’ } . 

This is because :
( for [ POT-Q  2*POT-DEF  2 ]  
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  2 )

i)
the next  { ‘P-ONE’ ‘odd’ integer }  smaller than  [ 2[ POT-Q  2*POT-DEF  2 ]  * 

I-MONE + 1 ]  is  simply [ 2[ POT-Q  2*POT-DEF  2 ]  * I-PONE  3 ] , so that :



    [ 2[ POT-Q  2*POT-DEF  2 ]  * I-PONE + 1 ]

>  [ 2[ POT-Q  2*POT-DEF  2 ]  * I-PONE + 0 ]

>  [ 2[ POT-Q  2*POT-DEF  2 ]  * I-PONE  3 ]

ii)
the following equations within each set must then imply one-another :

I-PONE   
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   2[ POT-Q  2*POT-DEF  2 ] * I-MONE  + 1


[image: image121.wmf]Û


I-PONE   >   2[ POT-Q  2*POT-DEF  2 ] * I-MONE  + 0

2[ POT-Q  2*POT-DEF  2 ] * I-MONE  + 1   >   I-PONE
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2[ POT-Q  2*POT-DEF  2 ] * I-MONE  + 0   >   I-PONE

so that the line :  [ 2[ POT-Q  2*POT-DEF  2 ] * I-MONE  =   I-PONE ]   can be used as a ‘dividing-line’. 

b)
We note that we can always use :



I-MONE   =  2[ POT-Q  2*POT-DEF  2 ] * I-PONE  + 0


as a ‘dividing-line’ for those points { I-MONE , I-PONE } on the ‘integer-XY-grid’ satisfying  { equation ‘MONE-Y-MM’ }  and those points { I-MONE , I-PONE } on the ‘integer-XY-grid’ satisfying  { equation ‘MONE-Y-MP’ } . 

This is because :
( for [ POT-Q  2*POT-DEF  2 ]  
[image: image123.wmf]³

  2 )

i)
the next  { ‘M-ONE’ ‘odd’ integer }  greater than  [ 2[ POT-Q  2*POT-DEF  2 ]  * 

I-PONE  1 ]  is  simply [ 2[ POT-Q  2*POT-DEF  2 ]  * I-PONE  3 ] , so that :



    [ 2[ POT-Q  2*POT-DEF  2 ]  * I-PONE + 3 ]

>  [ 2[ POT-Q  2*POT-DEF  2 ]  * I-PONE + 0 ]

>  [ 2[ POT-Q  2*POT-DEF  2 ]  * I-PONE  1 ]

ii)
the following equations within each set must then imply one-another :

I-MONE   >   2[ POT-Q  2*POT-DEF  2 ] * I-PONE   1
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I-MONE   >   2[ POT-Q  2*POT-DEF  2 ] * I-PONE  + 0

2[ POF-Q  2*POT-DEF  2 ] * I-PONE   1    
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   I-MONE

[image: image126.wmf]Û


2[ POF-Q  2*POT-DEF  2 ] * I-PONE  + 0    >   I-MONE

so that the line :  [ I-MONE  =  2[ POT-Q  2*POT-DEF  2 ] * I-PONE ]   can be used as a ‘dividing-line’.

Let us now look, again, at these ‘dividing-lines’ for given values of  

[ POT-Q   2*POT-DEF  2 ] :

a)
for  [ POT-Q  2*POT-DEF – 2 ]  equal to  ‘2’ :

[image: image127.wmf]
We shall simply note here that for the hyperbola :

IQ-ODD   =   I-MONE   *   I-PONE   =  constant

[image: image128.wmf]
we can have points on this hyperbola, for a given value of  [ POT-Q  2*POT-DEF  2 ] , :

a)
that is in ‘Region A’ and ‘Region D’ simultaneously, such as ‘Point 1’,

b)
that is in ‘Region B’ and ‘Region D’ simultaneously, such as ‘Point 2’ & ‘Point 3’,

c)
that is in ‘Region B’ and ‘Region C’ simultaneously, such as ‘Point 4’,

in the above diagram.

The findings here :

Let us now state our findings here :

Suppose we set up a hyperbola on the ‘X-Y plane’ such that the equation for the hyperbola is :


IQ-MONE   =   X * Y   =   constant


where  ‘IQ-MONE’  is a  { positive ‘M-ONE’ ‘odd’ integer } of the format ‘4*K  1’ .

We then separate the  [ integer grid-points ]  on the ‘X-Y plane’ for this hyperbola into two (2) sets :

a)
those  [ integer grid-points ]  satisfying the equation :

IQ-MONE   =   IX-PONE  *  IY-MONE

where  ‘IX-PONE’  is a  { positive ‘P-ONE’ ‘odd’ integers }  of the format 

‘4*K + 1’  &   ‘IY-MONE’  is a  { positive ‘M-ONE’ ‘odd’ integer } of the format ‘4*K  1’.


We note here that this cannot be an ‘empty’ set as  { 1 , IQ-MONE }  is always an  

[ integer grid-point ]  in this set.

b)
those  [ integer grid-points ]  satisfying the equation :

IQ-MONE   =     IX-MONE *  IY-PONE 

where  ‘IX-MONE’  is a  { positive ‘M-ONE’ ‘odd’ integer }  of the format 

‘4*K  1’  &  ‘IY-PONE’  is a  { positive ‘P-ONE’ ‘odd’ integers }  of the format ‘4*K + 1’ .


We note here that this cannot be an ‘empty’ set as  { IQ-MONE , 1 } is always an  

[ integer grid-point ]  in this set.

We note also here that :

a)
‘IQ-MONE’ cannot be a perfect square, so that  there is always an ‘even’ number of  [ integer grid-points ] .

This is because for every  [ integer grid-point ]  {  ,  }  on the hyperbola, there is always a corresponding [ integer grid-point ]  { ,  } that is also on the hyperbola, for  ‘  
[image: image129.wmf]¹

   ’ .


But, if  {  ,  }  is in the first set of  [ integer grid-point ] of the format

{ IX-PONE , IY-MONE } , then  {  ,  } must be in the other set of  [integer grid-point ]  of the format { IX-MONE , IY-PONE } , or visa-versa.

The Questions :

The ‘Question’ we need to answer here is how many different sets of   [ ‘D’  &  ‘F’ ] can we generate for each value of  [ POT-Q ]  greater than or equal to  ‘6’ , once we have decided on a value for  ‘IQ-MONE’ , provided always that we use the equation :

[ POT-Q ]   =   3  +  2 * [ POT-DEF ]  +    POT-CEOI-LHS ]

Another ‘Question’ we need to determine is under what conditions will  ‘ID-ODD’  &  ‘IF-ODD’  be relatively ‘prime’ recalling that the ‘left-hand-side’ is always of the format :





Non-Controlling
Controlling

Case
4POT-DEF     ‘8’   
‘odd’ integer

‘even’ or ‘odd’ integer




[ NCOI ]

[ CEOI ]
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4POT-DEF   *   8   *
[ 2* LDPF + 1 ]   *
2POT-LDMF * ILDMF-ODD
[image: image131.wmf]
4POT-DEF   *   8   *
[ 2*LDMF + 1 ]   *
2POT-LDPF * ILDPF-ODD
[image: image132.wmf]
4POT-DEF   *   8   *
[ 2*LDPF 1 ]   *
2POT-LDMF * ILDMF-ODD
[image: image133.wmf]
4POT-DEF   *   8   *
[ 2*LDMF  1 ]   *
2POT-LDPF * ILDPF-ODD
whenever ‘IQ-ODD’ is a  { positive ‘M-ONE’ ‘odd’ integer }  of the format ‘4*K  1’.
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