Chapter 4-07 :   Dual Solution to the Fermat ‘Sum-Of-Two-Squares’
Page 1
                           Equation - ‘LGPE’ &  ‘LGME’  are both ‘even’

Recalling the equations :

Let us first recall, for our analysis here, the ‘left-hand-side’ of  ‘Equation DUA-001’ :

‘Case One’ :

[ POT-D ]   >    [ POT-F ]

2POT-Q * IQ-ODD
   =
4POT-F * [ 4POT-DMF * { ID-ODD }2    { IF-ODD }2 ] 
( Equation DUA-006 )

‘Case Two’ :

[ POT-D ]   =    [ POT-F ]

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

( Equation DUA-007 )

‘Case Three’ :

[ POT-D ]   <    [ POT-F ]

2POT-Q * IQ-ODD
   =
4POT-D * [ { ID-ODD }2    4POT-FMD * { IF-ODD }2 ] 
( Equation DUA-008 )

And let us also recall the table for format of  [ { ID-ODD}2    { IF-ODD }2 ]  for ‘Case Two’ :

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 ]

[image: image1.wmf]

8   *
[ 2* LDPF + 1 ]

*
4POF-LDMF * 2PAROT-LDMF * ILDMF-ODD
[image: image2.wmf]

8   *
[ 2*LDMF + 1 ] 
*
4POF-LDPF * 2PAROT-LDPF * ILDPF-ODD
[image: image3.wmf]

8   *
[ 2*LDPF 1 ]

*
4POF-LDMF * 2PAROT-LDMF * ILDMF-ODD
[image: image4.wmf]

8   *
[ 2*LDMF  1 ]

*
4POF-LDPF * 2PAROT-LDPF * ILDPF-ODD
Let us also recall the ‘right-hand-side’ of  ‘Equation DUA-001’ :

2POT-Q * IQ-ODD
   =
{ IG-ODD }2    { IE-ODD }2




( Equation DUA-005 )

Let us also recall the table for the format of   [ { IG-ODD }2    { IE-ODD }2 ] :

Table for the ‘product’ of the ‘sum’ and the ‘difference’ of  ‘IG-ODD’  &  ‘IE-ODD’ :




Non-Controlling

Controlling

Case

‘8’   
‘odd’ integer


‘even’ or ‘odd’ integer



[ NCOI ]


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

*
4POF-LGME * 2PAROT-LGME * ILGME-ODD
[image: image6.wmf]

8   *
[ 2*LGME + 1 ] 
*
4POF-LGPE * 2PAROT-LGPE * ILGPE-ODD
[image: image7.wmf]

8   *
[ 2*LGPE 1 ]

*
4POF-LGME * 2PAROT-LGME * ILGME-ODD
[image: image8.wmf]

8   *
[ 2*LGME  1 ]

*
4POF-LGPE * 2PAROT-LGPE * ILGPE-ODD
We shall now proceed to analyze each of the situations where  ‘Case One’ ,  ‘Case Two’ , and  ‘Case Three’  is operative.

‘Case One’  is operative :
[ POT-D ]   >    [ POT-F ]

The full operative equation here is then :

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

( left-hand-side )

   =
{ IG-ODD }2    { IE-ODD }2




( right-hand-side )

We note here then :

a)
[ IQ-ODD ]  is necessarily a  { positive ‘M-ONE’ ‘odd’ integer } of the format ‘4*K 1’.

This is because the term  [ 4POT-DMF * { ID-ODD }2    { IF-ODD }2 ]  is the format of a  {  positive ‘M-ONE’ ‘odd’ integer }  of the format ‘4*K 1’.

b)
[ POT-F ]   
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  1  ,  in order that  [ F ]  be a  { positive ‘even’ integer } ,

c)
the equation for the ‘Power-Of-Two’, i.e. :



2POT-Q   =   4POT-F

then necessitates that  [ POT-Q ]  be a  { positive ‘even’ integer } .

Consequently, this necessitates that the ‘Parity-Of-Two’ (PAROT) for the  3rd Column , the column for the  [ Controlling ‘even’ or ‘odd’ integer ] (CEOI)  for the ‘right-hand-side’ , as marked in ‘lime/green’ color in the table below, be of the value  [ 1 ]  and  not the value  [ 0 ] .

Table for the ‘product’ of the ‘sum’ and the ‘difference’ of  ‘IG-ODD’  &  ‘IE-ODD’ :




Non-Controlling

Controlling

Case

‘8’   
‘odd’ integer


‘even’ or ‘odd’ integer



[ NCOI ]


[ CEOI ]

[image: image10.wmf]

8   *
[ 2* LGPE + 1 ]

*
4POF-LGME * 2PAROT-LGME * ILGME-ODD
[image: image11.wmf]

8   *
[ 2*LGME + 1 ] 
*
4POF-LGPE * 2PAROT-LGPE * ILGPE-ODD
[image: image12.wmf]

8   *
[ 2*LGPE 1 ]

*
4POF-LGME * 2PAROT-LGME * ILGME-ODD
[image: image13.wmf]

8   *
[ 2*LGME  1 ]

*
4POF-LGPE * 2PAROT-LGPE * ILGPE-ODD
This is because the  [ 8 ]  in the  1st  column  of the above table must be compensated by a  

[ 21  ]  in the  3rd column  in order that the ‘right-hand-side’ be of the format :


2EVEN-POWER * IQ-ODD
as required above.

The above table then becomes :

Table for the ‘product’ of the ‘sum’ and the ‘difference’ of  ‘IG-ODD’  &  ‘IE-ODD’ : 

(‘Case One’)




Non-Controlling

Controlling

Case

‘8’   
‘odd’ integer


‘even’ or ‘odd’ integer



[ NCOI ]


[ CEOI ]

[image: image14.wmf]

8   *
[ 2* LGPE + 1 ]

*
4POT-LGME * 21 * ILGME-ODD
[image: image15.wmf]

8   *
[ 2*LGME + 1 ] 
*
4POF-LGPE * 21 * ILGPE-ODD
[image: image16.wmf]

8   *
[ 2*LGPE 1 ]

*
4POT-LGME * 21 * ILGME-ODD
[image: image17.wmf]

8   *
[ 2*LGME  1 ]

*
4POF-LGPE * 21 * ILGPE-ODD
We then conclude here that :

a)
the  [ Controlling ‘even’ or ‘odd’ integer ] (CEOI)  for the ‘right-hand-side’ is then necessarily ‘even’, since it must have a ‘Parity-Of-Two’ (PAROT)  equal to  [ 1 ] .


Since we have concluded previously that  [ LGPE ]  &  [ LGME ]   are either  [ both ‘even’ ]  or  [ both ‘odd’ ] , we must now conclude that both  [ LGPE ]  &  [ LGME ]  are ‘even’  for  ‘Case One’ .

b)
The minimum value for  [ POT-Q ]  is  [ 4 ] , arising from the equation for the ‘Power-Of-Two’ :


2POT-Q   =   4POT-F   =   8 * [ NCOI-RHS ] * 4POF-LGPE/LGME * 21 * ILGPE/LGME-ODD

( noting, of course, that the value of  [ POF-LGPE/LGME ]  may and may not attain the value of  [ 0 ] . )


And the minimum value for  [ POT-F ]  is then  [ 2 ] .

As a result of  both  [ LGPE ]  &  [ LGME ]  being  ‘even’, it follows that :

a)
the terms :  [ 2*LGPE + 1 ]  &  [ 2*LGME + 1 ]  are  { positive ‘P-ONE’ ‘odd’ integers }  of the format ‘4*K + 1’ ,

b)
the terms :  [ 2*LGPE  1 ]  &  [ 2*LGME  1 ]  are   { positive ‘M-ONE’ ‘odd’ integers }  of the format ‘4*K  1’ ,

c)
with  [ IQ-ODD ]  being a  { positive ‘M-ONE’ ‘odd’ integer } for  ‘Case One’ , the [ ‘odd’ portion ] of the  [ Controlling ‘even’ or ‘odd’ integer ] (CEOI)  for the ‘right-hand-side’ must follow the  [ ‘P-M-M-P’ mapping rules for the product of  ‘P-ONE’ and ‘M-ONE’ ‘odd’ integers.]

And the result is then as shown in the table below for  ‘Case One’ , with :

a)
the  { positive ‘P-ONE’ ‘odd’ integers } , marked in ‘red’ color,   and

b)
the  { positive ‘M-ONE’ ‘odd’ integers } , marked in ‘blue’ color,

Table for the ‘product’ of the ‘sum’ and the ‘difference’ of  ‘IG-ODD’  &  ‘IE-ODD’ : 

(‘Case One’)




Non-Controlling

Controlling

Case

‘8’   
‘odd’ integer


‘even’ or ‘odd’ integer



[ NCOI ]


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

*
4POT-LGME * 21 * ILGME-ODD
[image: image19.wmf]

8   *
[ 2*LGME + 1 ] 
*
4POF-LGPE * 21 * ILGPE-ODD
[image: image20.wmf]

8   *
[ 2*LGPE 1 ]

*
4POT-LGME * 21 * ILGME-ODD
[image: image21.wmf]

8   *
[ 2*LGME  1 ]

*
4POF-LGPE * 21 * ILGPE-ODD
‘Case Two’  is operative : 
[ POT-D ]   =    [ POT-F ]

The full operative equation here is then :

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


( left-hand-side )

   =
{ IG-ODD }2    { IE-ODD }2




( right-hand-side )

We note here then :

a)
[ IQ-ODD ]  can be either :

i)
a  { positive ‘P-ONE’ ‘odd’ integer } of the format ‘4*K +1’ ,   or

ii)
a  { positive ‘M-ONE’ ‘odd’ integer }  of the format ‘4*K 1’ .

b)
[ POT-DEF ]   
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  1  ,  in order that  [ D ]  &  [ F ]  be  { positive ‘even’ integers } ,

c)
the equation for the ‘Power-Of-Two’, i.e. :



2POT-Q   =   4POT-DEF

then necessitates that  [ POT-Q ]  be a  { positive ‘even’ integer } .

Let us now recall the format for the term :  [ { ID-ODD }2    { IF-ODD }2 ]  that we have previously developed, i.e. :

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: image24.wmf]

8   *
[ 2*LDMF + 1 ] 
*
4POF-LDPF * 2PAROT-LDPF * ILDPF-ODD
[image: image25.wmf]

8   *
[ 2*LDPF 1 ]

*
4POF-LDMF * 2PAROT-LDMF * ILDMF-ODD
[image: image26.wmf]

8   *
[ 2*LDMF  1 ]

*
4POF-LDPF * 2PAROT-LDPF * ILDPF-ODD 

Consequently the full table for the ‘left-hand-side’ is :

Full Table for the ‘left-hand-side’ :

(‘Case Two’)




       Non-Controlling

Controlling

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

‘even’ or ‘odd’ integer



       [ NCOI ]


[ CEOI ]

[image: image27.wmf]
4POT-DEF   *   8   *   [ 2* LDPF + 1 ]
*
4POT-LDMF * 2PAROT-LDMF * ILDMF-ODD
[image: image28.wmf]
4POT-DEF   *   8   *   [ 2*LDMF + 1 ] 
*
4POF-LDPF * 2PAROT-LDPF * ILDPF-ODD
[image: image29.wmf]
4POT-DEF   *   8   *   [ 2*LDPF 1 ]
*
4POT-LDMF * 2PAROT-LDMF * ILDMF-ODD
[image: image30.wmf]
4POT-DEF   *   8   *   [ 2*LDMF  1 ]
*
4POF-LDPF * 2PAROT-LDPF * ILDPF-ODD
( we have marked the  ‘Parity-Of-Two’ (PAROT)  for the  [ Controlling ‘even’ or ‘odd’ integer ] (CEOI) in the above table in ‘pink/violet’ color for easy identification. )

Let us now recall the table for the ‘right-hand-side’ for  [ { IG-ODD }2    { IE-ODD }2 ] that we have previously developed :

Table for the ‘product’ of the ‘sum’ and the ‘difference’ of  ‘IG-ODD’  &  ‘IE-ODD’ :




Non-Controlling

Controlling

Case

‘8’   
‘odd’ integer


‘even’ or ‘odd’ integer



[ NCOI ]


[ CEOI ]

[image: image31.wmf]

8   *
[ 2* LGPE + 1 ]

*
4POF-LGME * 2PAROT-LGME * ILGME-ODD
[image: image32.wmf]

8   *
[ 2*LGME + 1 ] 
*
4POF-LGPE * 2PAROT-LGPE * ILGPE-ODD
[image: image33.wmf]

8   *
[ 2*LGPE 1 ]

*
4POF-LGME * 2PAROT-LGME * ILGME-ODD
[image: image34.wmf]

8   *
[ 2*LGME  1 ]

*
4POF-LGPE * 2PAROT-LGPE * ILGPE-ODD
( we have marked the  ‘Parity-Of-Two’ (PAROT)  for the  [ Controlling ‘even’ or ‘odd’ integer ] (CEOI) in the above table in ‘lime/green’ color for easy identification. )

The format for the equation for the ‘left-hand-side’ being equal to the ‘right-hand-side’ thus formulated is then : 


4POT-DEF   * 8 * [ NCOI for LHS ] * 4POF-LDPF/LDMF * 2PAROT-LDPF/LDMF * ILDPF/LDMF-ODD
   =
8 * [ NCOI for RHS ] * 4POF-LGPE/LGME * 2PAROT-LGPE/LGME * ILGPE/LGME-ODD
We can then separate this equation into the ‘Power-Of-Two’ equation  and  the  ‘odd-integers/factors’ equation , as follows :

The ‘Power-Of-Two’ equation for the ‘left-hand-side’ (LHS) being equal to the ‘right-hand-side’ (RHS)  is then :


4POT-DEF   *   8   *   4POF-LDPF/LDMF   *   2PAROT-LDPF/LDMF 

   =
8   *   4POF-LGPE/LGME   *   2PAROT-LGPE/LGME
And the ‘odd-integer/factors’ equation is then :


[ NCOI for LHS ]    *   ILDPF/LDMF-ODD
   =
[ NCOI for RHS ]   *   ILGPE/LGME-ODD
We then conclude that :

a)
for  ‘Case Two’ :

the ‘Parity-Of-Two’ (PAROT) for the  [ Controlling ‘even’ or ‘odd’ integer ] (COEI) on the ‘left-hand-side’

and

the ‘Parity-Of-Two’ (PAROT) for the  [ Controlling ‘even’ or ‘odd’ integer ] (COEI) on the ‘right-hand-side’

are equal.


They are either [ both  ‘0’ ]   or   [ both  ‘1’ ] .


We can then write :



[ PAROT-COEI-LHS ]   =   [ PAROT-COEI-RHS ]

b)
for  ‘Case Two’, we have the relation :


4POT-DEF   *   4POF-LDPF/LDMF   =   4POF-LGPE/LGME

We then have the derived relation :



[ POT-DEF ]  +  [ POF-CEOI-LHS ]   =   [ POF-CEOI-RHS ]


with the value of   [ POT-DEF ]  being not less than  [ 1 ] , arising from  [ D ]   &  [ F ]  both being  { positive ‘even’ integers } , as we have originally defined.



i.e. :
[ POT-DEF ]   =   [POT-D ]   =   [ POT-F ]

for  ‘Case Two’


[image: image35.wmf]Þ


[ POT-DEF ]  
[image: image36.wmf]³

  1

It then follows, immediately from the above equation, that the value of  [ POF-CEOI-RHS ]  is also not less than  [ 1 ] ,  i.e. :


[ POF-CEOI-RHS ]  
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  1  

so that in each of the four (4) cases for the ‘right-hand-side’,  the  [ Controlling ‘even’ or ‘odd’ integer ] (CEOI)  is always ‘even’, and this is true regardless of whether :

a)
[PAROT-CEOI-RHS ]   is  [ 0 ] ,   or

b)
[ PAROT-CEOI-RHS ]  is  [ 1 ] .


For clarity purposes, let us add in these two (2) statements for the reader’s consideration :


a)
When :

[ CEOI-RHS ]   =   LGPE   =   4POF-LGPE * 2PAROT-LGPE * ILGPE-ODD

the value of  [ POF-LGPE ]  is greater than or equal to  [ 1 ] , so that  [ LGPE ] is necessarily  ‘even’.


b)
When :



[ CEOI-RHS }   =   LGME   =   4POF-LGME * 2PAROT-LGME * ILGME-ODD



the value of  [ POF-LGME ]  is greater than or equal to  [ 1 ] , so that  [ LGME ] is necessarily  ‘even’.

Since we have established previously that  [ LGPE ]  &  [ LGME ]  are either  [ both ‘even’ ]  or  [ both ‘odd’ ] , it necessarily follows that  both  [ LGPE ]  &  [ LGME ]  are ‘even’ if  ‘Case Two’ is operative.

Let us recall that we have also established previously that  [ LDPF ]  &  [ LDMF ]  are either  [ both ‘even’ ]  or  [ both ‘odd’ ] .

But we should note the special case that  [ LDPF ]  &  [ LDMF ]  can be [ both ‘odd’ ] , under the condition that :

[ POT-CEOI-LHS ]   =  0

And it necessarily follows for this special case that :

[ POF-CEOI-LHS ]   =   0
and
[PAROT-CEOI-LHS ]   =   0

And we have, for  [ LDPF ]  &  [ LDMF ]  being  [ both ‘odd’ ] :

LDPF   =   4POF-LDPF * 2PAROT-LDPF * ILDPF-ODD    =   40 * 20 * ILDPF-ODD
LDMF   =   4POF-LDMF * 2PAROT-LDMF * ILDMF-ODD    =   40 * 20 * ILDMF-ODD
The ‘Full Table’ we have for the ‘left-hand-side’, above, for this special case, then becomes :

Full Table for the ‘left-hand-side’ :

(‘Case Two’ with  ‘LDPF’  &  ‘LDMF’ being  [ both ‘odd’ ] )




       Non-Controlling


Controlling

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


‘even’ or ‘odd’ integer



       [ NCOI ]



[ CEOI ]

[image: image38.wmf]
4POT-DEF   *   8   *   [ 2 * ILDPF-ODD + 1 ]
*
40 * 20 * ILDMF-ODD
[image: image39.wmf]
4POT-DEF   *   8   *   [ 2 * ILDMF-ODD + 1 ] 
*
40 * 20 * ILDPF-ODD
[image: image40.wmf]
4POT-DEF   *   8   *   [ 2 * LLDPF-ODD 1 ]
*
40 * 20 * ILDMF-ODD
[image: image41.wmf]
4POT-DEF   *   8   *   [ 2 * LLDMF-ODD  1 ]
*
40 * 20 * ILDPF-ODD
( We have then marked-off the ‘odd’ integers :

a)
that have to be  { positive ‘P-ONE’ ‘odd’ integers }  in ‘red’ color,

b)
that have to be  { positive ‘M-ONE’ ‘odd’ integers }  in ‘blue’ color,

c)
that cannot-be-classified/yet-to-be-determined at this point  in ‘gray’ color.   )

For the alternate case that  [ LDPF ]  &  [ LDMF ]  are  [ both ‘even’ ] , the condition :

[ POT-CEOI-LHS ]   
[image: image42.wmf]³

   1

is applicable.

And, for [ LDPF ]  &  [ LDMF ]  being  [ both ‘even’ ] , we can express  [ LDPF ]  &  [ LDMF ]  in the usual format :

LDPF   =   4POF-LDPF * 2PAROT-LDPF * ILDPF-ODD
LDMF   =   4POF-LDMF * 2PAROT-LDMF * ILDMF-ODD
The ‘Full Table’ we have for the ‘left-hand-side’, above, then becomes :

Full Table for the ‘left-hand-side’ :

(‘Case Two’ with  ‘LDPF’  &  ‘LDMF’ being  [ both ‘even’ ] )




       Non-Controlling

Controlling

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

‘even’ or ‘odd’ integer



       [ NCOI ]


[ CEOI ]

[image: image43.wmf]
4POT-DEF   *   8   *   [ 2* LDPF + 1 ]
*
4POT-LDMF * 2PAROT-LDMF * ILDMF-ODD
[image: image44.wmf]
4POT-DEF   *   8   *   [ 2*LDMF + 1 ] 
*
4POF-LDPF * 2PAROT-LDPF * ILDPF-ODD
[image: image45.wmf]
4POT-DEF   *   8   *   [ 2*LDPF 1 ]
*
4POT-LDMF * 2PAROT-LDMF * ILDMF-ODD
[image: image46.wmf]
4POT-DEF   *   8   *   [ 2*LDMF  1 ]
*
4POF-LDPF * 2PAROT-LDPF * ILDPF-ODD
( We have then marked-off the ‘odd’ integers :

a)
that have to be  { positive ‘P-ONE’ ‘odd’ integers }  in ‘red’ color,

b)
that have to be  { positive ‘M-ONE’ ‘odd’ integers }  in ‘blue’ color,

c)
that cannot-be-classified/yet-to-be-determined at this point  in ‘gray’ color.   )

We shall come back to these two (2) important tables in the next chapter when we explore the possibility of :

a)
[ IQ-ODD ]  being either a ‘positive ‘P-ONE’ or ‘M-ONE’ ‘odd’ integer,

b)
choosing a value for  [ POT-Q ]  , as may be constrained by the ‘minimum value’ criteria, and may be either ‘even’ or ‘odd’.

‘Case Three’ is operative : 
[ POT-D ]   <    [ POT-F ]

The full operative equation here is then :

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

( left-hand-side )

   =
{ IG-ODD }2    { IE-ODD }2




( right-hand-side )

We note here then :

a)
[ IQ-ODD ]  is necessarily a  { positive ‘P-ONE’ ‘odd’ integer }  of the format ‘4*K + 1’.

This is because the term  [ { ID-ODD }2    4POT-FMD * { IF-ODD }2 ]  is the format of a  { positive ‘P-ONE’ ‘odd’ integer } of the format ‘4*K + 1’.

b)
[ POT-D ]   
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  1  ,  in order that  [ D ]  be a { positive ‘even’ integer } ,

c)
the equation for the ‘Power-Of-Two’, i.e. :



2POT-Q   =   4POT-D

then necessitates that  [ POT-Q ]  be a  { positive ‘even’ integer } .

Consequently, this necessitates that the ‘Parity-Of-Two’ (PAROT) for the  3rd Column , the column for the  [ Controlling ‘even’ or ‘odd’ integer ] (CEOI)  for the ‘right-hand-side’ , as marked in ‘lime/green’ color in the table below, be of the value  [ 1 ]  and not the value  [ 0 ] .

Table for the ‘product’ of the ‘sum’ and the ‘difference’ of  ‘IG-ODD’  &  ‘IE-ODD’ :




Non-Controlling

Controlling

Case

‘8’   
‘odd’ integer


‘even’ or ‘odd’ integer



[ NCOI ]


[ CEOI ]

[image: image48.wmf]

8   *
[ 2* LGPE + 1 ]

*
4POT-LGME * 2PAROT-LGME * ILGME-ODD
[image: image49.wmf]

8   *
[ 2*LGME + 1 ] 
*
4POF-LGPE * 2PAROT-LGPE * ILGPE-ODD
[image: image50.wmf]

8   *
[ 2*LGPE 1 ]

*
4POT-LGME * 2PAROT-LGME * ILGME-ODD
[image: image51.wmf]

8   *
[ 2*LGME  1 ]

*
4POF-LGPE * 2PAROT-LGPE * ILGPE-ODD
This is because the  [ 8 ]  in the  1st  column  of the above table must be compensated by a  

[ 21 ]  in the  3rd column  in order that the ‘right-hand-side’ be of the format :


2EVEN-POWER * IQ-ODD
as required above.

The above table then becomes :

Table for the ‘product’ of the ‘sum’ and the ‘difference’ of  ‘IG-ODD’  &  ‘IE-ODD’ : 

(‘Case Three’)




Non-Controlling

Controlling

Case

‘8’   
‘odd’ integer


‘even’ or ‘odd’ integer



[ NCOI ]


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

*
4POT-LGME * 21 * ILGME-ODD
[image: image53.wmf]

8   *
[ 2*LGME + 1 ] 
*
4POF-LGPE * 21 * ILGPE-ODD
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8   *
[ 2*LGPE 1 ]

*
4POT-LGME * 21 * ILGME-ODD
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8   *
[ 2*LGME  1 ]

*
4POF-LGPE * 21 * ILGPE-ODD
We then conclude here that :

a)
the  [ Controlling ‘even’ or ‘odd’ integer ] (CEOI)  for the ‘right-hand-side’ is then necessarily ‘even’, since it must have a ‘Parity-Of-Two’ (PAROT)  equal to  [ 1 ] .


Since we have concluded previously that  [ LGPE ]  &  [ LGME ]   are either  [ both ‘even’ ]  or  [ both ‘odd’ ] , we must now conclude that both  [ LGPE ]  &  [ LGME ]  are ‘even’ for ‘Case Three’.

b)
The minimum value for  [ POT-Q ]  is  [ 4 ] , arising from the equation for the ‘Power-Of-Two’ :


2POT-Q   =   4POT-D   =   8 * [ NCOI-RHS ] * 4POF-LGPE/LGME * 21 * ILGPE/LGME-ODD

And the minimum value for  [ POT-D ]  is then  [ 2 ] .

As a result of  both  [ LGPE ]  &  [ LGME ]  being ‘even’, it follows that :

a)
the terms :  [ 2*LGPE + 1 ]  &  [ 2*LGME + 1 ]  are  { positive ‘P-ONE’ ‘odd’ integers }  of the format ‘4*K + 1’ ,

b)
the terms :  [ 2*LGPE  1 ]  &  [ 2*LGME  1 ]  are  { positive ‘M-ONE’ ‘odd’ integers }  of the format ‘4*K  1’ ,

c)
with  ‘IQ-ODD’  being a  { positive ‘M-ONE’ ‘odd’ integer }  for  ‘Case Three’ , the  

[ ‘odd’ portion ] of the  [ Controlling ‘even’ or ‘odd’ integer ] (CEOI)  for the ‘right-hand-side’ must follow the  [ ‘P-M-M-P’ mapping rules for the product of  ‘P-ONE’ and ‘M-ONE’ ‘odd’ integers.]

And the result is then as shown in the table below for  ‘Case Three ’ , with :

a)
the  { positive ‘P-ONE’ ‘odd’ integers } , marked in ‘red’ color,   and

b)
the  { positive ‘M-ONE’ ‘odd’ integers } , marked in ‘blue’ color,

Table for the ‘product’ of the ‘sum’ and the ‘difference’ of  ‘IG-ODD’  &  ‘IE-ODD’ : 

(‘Case Three’)




Non-Controlling

Controlling

Case

‘8’   
‘odd’ integer


‘even’ or ‘odd’ integer



[ NCOI ]


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

*
4POT-LGME * 21 * ILGME-ODD
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8   *
[ 2*LGME + 1 ] 
*
4POF-LGPE * 21 * ILGPE-ODD
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8   *
[ 2*LGPE 1 ]

*
4POT-LGME * 21 * ILGME-ODD
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8   *
[ 2*LGME  1 ]

*
4POF-LGPE * 21 * ILGPE-ODD
Re-cap of our findings :

Let us re-cap our findings here :

a)
[ LGPE ]  &  [ LGME ]  are always  [ both ‘even’ ] , regardless of which of the three (3) cases, i.e.  ‘Case One’ ,  ‘Case Two’ , or  ‘Case Three’  is operative.

b)
[ IQ-ODD ]  can be either a positive ‘P-ONE’  or  ‘M-ONE’ ‘odd’ integer.


For [ IQ-ODD ]  being a  { positive ‘P-ONE’ integer } :


i)
‘Case Three’  can be operative, with :

[ PAROT-COEI-RHS ]   =   1




[ POT-Q ]   is  ‘even’.

ii) ‘Case Two’  can be operative, with :

[ PAROT-COEI-LHS ]   =   [ PAROT-COEI-RHS ]




[ POT-Q ]   can be either  ‘even’  or  ‘odd’ .

For  [ IQ-ODD ]  being a  { positive ‘M-ONE’ integer } :


i)
‘Case One’  can be operative, with :

[ PAROT-COEI-RHS ]   =   1




[ POT-Q ]   is  ‘even’.

iii) ‘Case Two’  can be operative, with :

[ PAROT-COEI-LHS ]   =   [ PAROT-COEI-RHS ]




[ POT-Q ]   can be either ‘even’ or ‘odd’.

c)
The minimum values for [ POT-Q ] are :

for  ‘Case One’ :

[ POT-Q ]  
[image: image60.wmf]³

  4


for  ‘Case Two’ :

[ POT-Q ]  
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  5


for  ‘Case Three’ :

[ POT-Q ]  
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  4


The minimum value of  [ 5 ]  for  ‘Case Two’  is based on the case of  [ LDPF ]  &  [  LDMF ]   being  [ both ‘odd’ ]  and we have the equation :



2POT-Q * IQ-ODD

   =
4POT-DEF * 8 * [ NCOI for LHS ] * 40 * 20 * [ ICOEI-ODD for LHS]


   =
8 * [ NCOI for RHS ] * 4POF-CEOI-RHS * 20 * [ ICOEI-ODD for RHS ]



with the value of  [ POT-DEF ] attaining the minimum value of   [ 1 ]  in order that both  [ D ]  &  [ F ]  are  { positive ‘even’ integers }  .

d)
If ‘Case Two’ is operative :


i)
[ LDPF ]  &  [ LDMF ]  can be  [ both ‘odd’ ]  if :




[ POT-COEI-LHS ]  =  0

implying:


[ POF-COEI-LHS ]  =  0
&
[ PAROT-COEI-LHS ]  =  0


ii)
otherwise, [ LDPF ]  &  [ LDMF ]  can be  [ both ‘even’ ] .
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