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                            Equation - Setting up  ‘Q’

Setting up ‘Q’ :

Let us recall that our equation for a dual solution to the Fermat ‘Sum-Of-Two-Squares’ equation is :


C   =   D2  +   E2   =   F2  +  G2

where :

‘C’  is a  { positive ‘odd’ integer } of the format  ‘4*K + 1’ .




‘D’  &  ‘F’  are different  { positive ‘even’ integers } ,   and




‘E’  &  ‘G’  are different  { positive ‘odd’ integers } .

Let us recall that we have set up :

D  >  F
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       G   >  E


And we have set up the quantity  ‘Q’  such that :


Q   =   D2    F2   =   G2    E2




( Equation DUA-001 )

We now express  ‘Q’ ,  ‘D’ ,  ‘E’ ,  ‘F’  &  ‘G’  in the usual manner as follows :


Q   =   2POT-Q * IQ-ODD

or
Q   =   4POF-Q * 2PAROT-Q * IQ-ODD

D   =   2POT-D * ID-ODD

or
D   =   4POF-D * 2PAROT-D * ID-ODD

E   =   2POT-E * IE-ODD

or
E   =   4POF-E * 2PAROT-E * IE-ODD

F   =   2POT-F * IF-ODD

or
F   =   4POF-F * 2PAROT-F * IF-ODD

G   =   2POT-G * IG-ODD

or
G   =   4POF-G * 2PAROT-G * IG-ODD
We note here, of course, that  [ E ]  &  [ G  ]  are   { positive ‘odd’ integers } , so that  [ POT-E ]  and  [ POT-G ]  must necessarily be equal to  [ 0 ] , so that we have :

E   =   IE-ODD

with  [ POT-E ]  =  0
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[ POF-E ]  =  0     &     [ PAROT-E ]  =  0

and

G   =   IG-ODD


with  [ POT-G ]  =  0
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[ POF-G ]  =  0     &     [ PAROT-G ]  =  0

We can then re-write the original equation :


Q   =   D2    F2   =   G2    E2




( Equation DUA-001 )

as :

2POT-Q * IQ-ODD
   =
{ 2POT-D * ID-ODD }2    { 2POT-F * IF-ODD }2   =   { IG-ODD }2    { IE-ODD }2
We then have :

2POT-Q * IQ-ODD
   =
4POT-D * { ID-ODD }2    4POT-F * { IF-ODD }2   =   { IG-ODD }2    { IE-ODD }2
We shall then separate this equation into two (2) equations, for our analysis purposes.

We shall label the equation :

2POT-Q * IQ-ODD
   =
4POT-D * { ID-ODD }2    4POT-F * { IF-ODD }2  
 

( Equation DUA-004 )

as the ‘left-hand-side’ of  ‘Equation DUA-01’ :

And we shall label the equation :

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




( Equation DUA-005 )

as the ‘right-hand-side’ of  ‘Equation DUA-01’ :

We then have three (3) mutually exclusive possibilities for the ‘left-hand-side’ of  ‘Equation DUA-001’ , ( i.e. ‘Equation DUA-004’ ) as listed below :

a)
‘Case One’ :

[ POT-D ]   >    [ POT-F ]

b)
‘Case Two’ :

[ POT-D ]   =    [ POT-F ]

c)
‘Case Three’ :

[ POT-D ]   <    [ POT-F ]

Let us now look at each of these three (3) cases separately :

a)
‘Case One’ :

[ POT-D ]   >    [ POT-F ]


We then introduce the variable/value  ‘POT-DMF’, such that :



[ POT-DMF ]   =   [ POT-D ]      [ POT-F ]


( ‘POT-DMF’ then stands for {‘Power-Of-Two for ‘D’}  minus  {‘Power-Of-Two for ‘F’} )


‘Equation DUA-004’  above then becomes :

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


We note here then that :


i)
the term :




[ 4POT-DMF * { ID-ODD }2    { IF-ODD }2 ]



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


ii)
This then yield the relations :




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



and




2POT-Q   =   4POT-F

Thus,  [ POT-Q ]  must necessarily be ‘even’ and must have a minimum value of  [ 2 ] , since  [ POT-F ]  must be greater than or equal to  [ 1 ]  in order that   [ F ]   be a  { positive ‘even’ integer } .

b)
‘Case Two’ :

[ POT-D ]   =    [ POT-F ]


We then introduce the variable/value  ‘POT-DEF’, such that :



[ POT-DEF ]   =   [ POT-D ]   =   [ POT-F ]


( ‘POT-DEF’ then stands for {‘Power-Of-Two for ‘D’}  is equal to  {‘Power-Of-Two for ‘F’} )

 ‘Equation DUA-004’  above then becomes :

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

( Equation DUA-007 )

We note here then that :


i)
the term :




[ { ID-ODD }2    { IF-ODD }2 ]


is necessarily a  { positive ‘even’ integer }  of the format  ‘4*K + 0’ .


This is because both  [ {ID-ODD}2 ]  and  [ {IF-ODD}2 ]  , being the ‘squares’ of  ‘odd’ integers, are always of the format  ‘4*K + 1’ , so that their ‘difference’ must necessarily be divisible by  ‘4’ . 



( a positive ‘even’ integer of the format  ‘4*K + 2’  is not divisible by  ‘4’ )



We shall provide a further analysis of this particular term at a later stage.

ii)
[ POT-DEF ]  must be greater than or equal to  [ 1 ]  in order that  [ D ]  &

[ F ]   be  { positive ‘even’ integers } .

Consequently, the minimum value for  [ POT-Q ]  is  [ 2 ]  plus whatever minimum requirement that may be imposed upon  [ POT-Q ]  by the term :

[ { ID-ODD }2    { IF-ODD }2 ]

c)
‘Case Three’ :

[ POT-D ]   <    [ POT-F ]

We then introduce the variable/value  ‘POT-FMD’, such that :



[ POT-FMD ]   =   [ POT-F ]      [ POT-D ]


( ‘POT-FMD’ then stands for {‘Power-Of-Two for ‘F’}  minus  {‘Power-Of-Two for  ‘D’} )


‘Equation DUA-04’  above then becomes :

2POT-Q * IQ-ODD
   =
4POT-D * [ { ID-ODD }2    4POT-FMD * { IF-ODD }2 ] 
( Equation DUA-08 )

We note here then that :


i)
the term :




[ { ID-ODD }2    4POT-FMD * { IF-ODD }2 ]



is a  { positive ‘P-ONE’ ‘odd’ integer }  of the format  ‘4*K + 1’ .


ii)
This then yield the relations :




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



and




2POT-Q   =   4POT-D

Thus,  [ POT-Q ]  must necessarily be ‘even’ and must have a minimum value of  [ 2 ] , since  [ POT-D ]  must be greater than or equal to  [ 1 ]  in order that  [ D ]  be a  { positive ‘even’ integer } .

We shall then look at the ‘right-hand-side’ of ‘Equation DUA-04’ more closely in the next chapter before coming back to each of the three (3) cases above for the ‘left-hand-side’ .
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