Chapter 4-22 :   Dual Solution to the Fermat ‘Sum-Of-Two-Squares’
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                            Equation - Worked Example for  [ Q = 512 * 105 ]

The Value of  ‘Q’ in this Example :

The value of  ‘Q’  in this example is :

Q   =   512  *  105   =   5 3760

Therefore :


Q   =   29 * 105   =   29 * [ 3 * 5 * 7 ]

For the ‘Right-hand-side’ :

We set  [ POT-Q    2 ]   =   9    2   =   7

so that :


[ 27 ]  =  128
is the value of the  [ Power-Of-Two ] exponent for the ‘dividing line’.  

Operative Mode :
IQ-ODD   =    [ I-PONE * I-PONE ]

{ I-PONE , I-PONE }

LGPE
LGME
  KG
  KE

  G
  E
     { 105 ,     1 }
  
    64
    52
    58
      6

    233
      23





6720
      0
3360
3360

13441
13439

     {   21 ,     5 }

  320
    10
  165
  155
  
    661
    619

1344
      2
  673
  671

  2693
  2683

     {     5 ,   21 }

  320
    10
  165
  155
  
    661
    619

1344
      2
  673
  671

  2693
  2683

     {     1 , 105 }

6720
      0
3360
3360

13441
13439


 

 
    64
    52
    58
      6

    233
      23

The four (4) sets of  { G , E }  generated here is then :

{      233 ,        23 }

{      661 ,      619 }

{    2693 ,    2683 }

{ 1 3441 , 1 3439 }

Operative Mode :
IQ-ODD   =    [ I-MONE * I-MONE ]

{ I-MONE , I-MONE }

LGPE
LGME
  KG
  KE

  G
  E
     {   35 ,     3 }

  192
    18
  105
    87

     419
     349

2240
      2
1121
1119
  
   4483
   4477

     {   15 ,     7 }

  448
      8
  228
  220

     911      881





  960
      4
  482
  478

   1927
   1913

     {     7 ,   15 }

  448
      8
  228
  220

     911      881





  960
      4
  482
  478

   1927
   1913

     {     3 ,   35 }

  192
    18
  105
    87

     419
     349

2240
      2
1121
1119
  
   4483
   4477

The four (4) sets of  { G , E }  generated here is then :

{      419 ,      349 }

{      911 ,      881 }

{    1927 ,    1913 }

{    4483 ,    4477 }

For the ‘Left-hand-side’ :

First , we note here that  [ POT-Q ]  in this example here is  ‘9’  and is therefore  ‘odd’ .

Thus, ‘Case Three’  cannot be operative here.

We then go to the three (3) possibilities with  ‘Case Two’  being operative :

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


with :
[ POT-DEF ]  =  3

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


with :
[ POT-DEF ]  =  2

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


with :
[ POT-DEF ]  =  2

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


with :
[ POT-DEF ]  =   3

And consequently :

[ POT-Q    2 * POT-DEF    2 ]   =   9    6    2   =   1

so that :

[ 21 ]  =  2
is the value of the [ Power-Of-Two ] exponent for the ‘dividing line’.  

Operative Mode :
IQ-ODD   =    [ I-MONE * I-MONE ]

{ I-MONE , I-MONE }

LDPF
LDMF
  KD
  KF

    D
    F
     {   35 ,     3 }

  17
    3
    10
      7
  
  328
  232





  35
    1
    18
    17

  584
  536

     {   15 ,     7 }

    7
    7
      7
      0

  232
      8





  15
    3
      9
      6

  296
  184

     {     7 ,   15 }

  15
    3
      9
      6

  296
  184





    7
    7
      7
      0

  232
      8

     {     3 ,   35 }

  17
    3
    10
      7

  328
  232





  35
    1
    18
    17

  584
  536

The four (4) sets of  { D , F }  generated here is then :

{   232 ,       8 }

{   296 ,   184 }

{   328 ,   232 }

{   584 ,   536 }

Operative Mode :
IQ-ODD   =    [ I-PONE * I-PONE ]

{ I-PONE , I-PONE }

LDPF
LDMF
  KD
  KF

  D
  F
     { 105 ,     1 }
  
  53
    1
    27
    26

  856
  824





105
    1
    53
    52

1688
1672

     {   21 ,     5 }

  11
    5
      8
      3
  
  248
    88

  21
    3
    12
      9

  376
  296

     {     5 ,   21 }

  11
    5
      8
      3

  248
    88



  21
    3
    12
      9
  
  376
  296

     {     1 , 105 }

  53
    1
    27
    26

  856
  824




105
    1
    53
    52

1688
1672

The four (4) sets of  { D , F }  generated here is then :

{   248 ,     88 }

{   376 ,   296 }

{   856 ,   824 }

{ 1688 , 1672 }

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


with :
[ POT-DEF ]  =   2

And consequently :

[ POT-Q    2 * POT-DEF    2 ]   =   9    4    2   =   3

so that :
[ 23 ]  =  8
is the [ Power-Of-Two ] exponent for the ‘dividing line’.  

Operative Mode :
IQ-ODD   =    [ I-PONE * I-PONE ]

{ I-PONE , I-PONE }

LDPF
LDMF
  KD
  KF

  D
  F
     { 105 ,     1 }
  
  52
    4
    28
    24

  452
  388





420
    0
  210
  210

3364
3356

     {   21 ,     5 }

  20
  10
    15
      5
  
  244
    76

  84
    2
    43
    41

  692
  652

     {     5 ,   21 }

  84
    2
    43
    41

  244
    76



  20
   10
    15
      5

  692
  652

     {     1 , 105 }

  52
    4
    28
    24

  452
  388





420
    0
  210
  210

3364
3356

The four (4) sets of  { D , F }  generated here is then :

{   244 ,     76 }

{   452 ,   388 }

{   692 ,   652 }

{ 3364 , 3356 }

Operative Mode :
IQ-ODD   =    [ I-MONE * I-MONE ]

{ I-MONE , I-MONE }

LDPF
LDMF
  KD
  KF

  D
  F
     {   35 ,     3 }

  18
  12
    15
      3
  
  236
    44





140
    2
    71
    69

1132
1108

     {   15 ,     7 }

  28
    8
    18
    10

  284
  164





  60
    4
    32
    28

  508
  452

     {     7 ,   15 }

  28
    8
    18
    10

  284
  164





  60
    4
    32
    28

  508
  452

     {     3 ,   35 }

140
    2
    71
    69
  
1132
1108





  18
  12
    15
      3

  236
    44

The four (4) sets of  { D , F }  generated here is then :

{   236 ,     44 }

{   284 ,   164 }

{   508 ,   452 }

{ 1132 , 1108 }

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


with :
[ POT-DEF ]  =   1

And consequently :

[ POT-Q    2 * POT-DEF    2 ]   =   9    2    2   =   5

so that :
[ 25 ]  =  32
is the [ Power-Of-Two ] exponent for the ‘dividing line’.  

Operative Mode :
IQ-ODD   =    [ I-PONE * I-PONE ]

{ I-PONE , I-PONE }

LDPF
LDMF
  KD
  KF

  D
  F
     { 105 ,     1 }
  
    52
    16
    34
    18

  274
  146





1680
      0
  840
  840

6722
6718

     {   21 ,     5 }

    80
    10
    45
    35
  
  362
  278

  336
      2
  169
  167

1354
1334

     {     5 ,   21 }

  336
      2
  169
  167

1354
1334

    



    80
    10
    45
    35
  
  362
  278

     {     1 , 105 }

1680
      0
  840
  840

6722
6718




    52
    16
    34
    18

  274
  146

The four (4) sets of  { D , F }  generated here is then :

{   274 ,   146 }

{   362 ,   278 }

{ 1354 , 1334 }

{ 6722 , 6718 }

Operative Mode :
IQ-ODD   =    [ I-MONE * I-MONE ]

{ I-MONE , I-MONE }

LDPF
LDMF
  KD
  KF

  D
  F
     {   35 ,     3 }

  48
  18
    33
    15
  
  262
  122





560
    2
  281
  279

2246
2234

     {   15 ,     7 }

112
    8
    60
    52

  478
  418





240
    4
  122
  118

  974
  946

     {     7 ,   15 }

112
    8
    60
    52

  478
  418





240
    4
  122
  118

  974
  946

     {     3 ,   35 }

  48
  18
    33
    15
  
  262
  122





560
    2
  281
  279

2246
2234

The four (4) sets of  { D , F }  generated here is then :

{   262 ,   122 }

{   478 ,   418 }

{   974 ,   946 }

{ 2246 , 2234 }

The Full Set :

The full set is then : 


{ G , E } :

{      233 ,        23 }
{      419 ,      349 }
{      661 ,      619 }
{      911 ,      881 }

{    1927 ,    1913 }
{    2693 ,    2683 }
{    4483 ,    4477 }
{ 1 3441 , 1 3439 }

{ D , F } :

{   232 ,       8 }
{   236 ,     44 }
{   244 ,     76 }
{   248 ,     88 }

{   262 ,   122 }
{   274 ,   146 }
{   284 ,   164 }
{   296 ,   184 }

{   328 ,   232 }
{   362 ,   278 }
{   376 ,   296 }
{   452 ,   388 }

{   478 ,   418 }
{   508 ,   452 }
{   584 ,   536 }
{   692 ,   652 }

{   856 ,   824 }
{   974 ,   946 }
{ 1132 , 1108 }
{ 1354 , 1334 }

{ 1688 , 1672 }
{ 2246 , 2234 }
{ 3364 , 3356 }
{ 6722 , 6718 }
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