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                            Equation - Setting up the equations

Setting up the equations :

Let us recall that our generalized format for the Fermat ‘Sum-Of-Two-Squares’ equation is :


C   =   D2  +  E2

where :

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




‘D’  is a   { positive ‘even’ integer } ,   and




‘E’  is a   { positive ‘odd’ integer } .

Let us now analyze the situation where we have found two (2) different solutions to the Fermat ‘Sum-Of-Two-Squares’ equation, for the same value of  ‘C’ , i.e. :


C   =   D2  +   E2
and


C   =   F2  +  G2
thus yielding :


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 now arbitrarily pick  ‘D’  to be greater than  ‘F’ , and we have :

D  >  F
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       G   >  E


( Our analysis would follow along the exact same lines-of-thoughts, or would be very similar,  had we picked the reverse is, i.e.  if  ‘F’  is indeed greater than  ‘D’ . )

We then set up the three (3) variables/values,  ‘Q’ ,  ‘RMONE’  &  ‘RPONE’ , respectively, and the following equations :


Q   =   D2    F2   =   G2    E2




( Equation DUA-001 )


for any of the four (4) mutually exclusive cases of :

a)
the case of :     D  >  G  >  F  >  E ,

b)
the case of :
D  >  F  >  G  >  E ,

c)
the case of :     G  >  D  >  E  >  F ,   or

d)
the case of :
G  >  E  >  D  >  F .

And :


RMONE   =   D2    G2   =   F2    E2



( Equation DUA-002 )

for either :

a)
the case of :     D  >  G  >  F  >  E ,   or

b)
the case of :
D  >  F  >  G  >  E .

And  :


RPONE   =   G2    D2   =   E2    F2



( Equation DUA-003 )

for either :

a)
the case of :     G  >  D  >  E  >  F ,   or

b)
the case of :
G  >  E  >  D  >  F .

We note here then that :

a)
‘RMONE’  must necessarily be a  { positive ‘M-ONE’ ‘odd’ integer }  of the format

‘4*K  1’   

b)
‘RPONE’  must necessarily be a  { positive ‘P-ONE’ ‘odd’ integer }  of the format

‘4*K + 1’

In the next chapter, we shall concentrate our analysis on the first equation, i.e. :


Q   =   D2    F2   =   G2    E2




( Equation DUA-001 )
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