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> > 

(1.1)(1.1)

> > 

> > 

### Non-standard Jacobi primes to 10^14.mws

### [1] 

### a = 5 (mod 12) 

### b = 0 (mod 12)

Procedures (now with HW (Hudson-Williams) included for faster computation of 

New additions after Sat. 9th Nov. 2013: the much faster a_new, b_new, r_new and u_new

with(numtheory): ### needed for 'order'

phi(100);

40

### 01:

Pow := proc(n, p) local t, a; t := n: a := 0: while t mod p = 0 do t := t/p:
a := a+1: od: a; end:

### 02:

a_new := proc(p) local SOLN, s, a;  

        SOLN := isolve(p = x^2 + 3*y^2):

           s := {op(op(1, [SOLN]))}:   

           a := op(2, [op(op(1, s))]):

   if mods(a, 3) = -1 then a := a else a := -a fi:

           a; end:

### 03:

b_new := proc(p) local SOLN, s, b;  

        SOLN := isolve(p = x^2 + 3*y^2):

           s := {op(op(1, [SOLN]))}:   

           b := abs(op(2, [op(op(2, s))])):
          
   b; end:

### 04:

r_new := proc(p) local SOLN, s, a, b, r;  

        SOLN := isolve(p = x^2 + 3*y^2):



> > 

> > 

> > 

           s := {op(op(1, [SOLN]))}:   

           a := op(2, [op(op(1, s))]):

   if mods(a, 3) = -1 then a := a else a := -a fi:

           b := abs(op(2, [op(op(2, s))])):
          
   if b mod 3 = 0 then r := 2*a; elif mods(b, 3) = -1 then r := -(a + 3*b); 
else r := -(a - 3*b); 

   fi; r; end:

### 05:

u_new := proc(p) local SOLN, s, a, b, u;  

        SOLN := isolve(p = x^2 + 3*y^2):

           s := {op(op(1, [SOLN]))}:   

           a := op(2, [op(op(1, s))]):

   if mods(a, 3) = -1 then a := a else a := -a fi:

           b := abs(op(2, [op(op(2, s))])):
          
   if b mod 3 = 0 then u := 2*a; elif mods(b, 3) = -1 then u := -(a - 3*b); 
else u := -(a + 3*b); 

   fi; u; end:
 

Having  p = 1 (mod 24) requires having both p = 1 (mod 3) and p = 1 (mod 8), and thus with  

with a and b relatively prime and of opposite parity this ( p = 1 (mod 24) ) is achieved at 4 cases:

a = 1, 5, 7 or 11 (mod 12)

b = 0 (mod 4), i.e. b = 0, 4, 8 (mod 12)

### if a mod 3 = 2 then a :=   the positive a  ***     

### if a mod 3 = 1 then a := - the positive a  

### if b mod 3 = 0 then r :=   2*a;            ***

### if b mod 3 = 2 then r := -(a + 3*b); 

### if b mod 3 = 1 then r := -(a - 3*b);          



> > 

> > 

> > 

> > 

(2.1)(2.1)

Here we began with:

a = 5 (= 5 mod 12), ending at  took 51.39 hours.  Six known Jacobis

print(``); 

      N := 2^19:

 bound := 10^7; print(``);

    for a from 5 by 12 to bound do                    ### so a = 2 (mod 3)

    for b from 12 by 12 to isqrt((10^14 - a^2)/3) do  ### so b = 0 (mod 3)

       if igcd(a, b) = 1 then 

             p := a^2 + 3*b^2:

         ### r := 2*a; with a chosen to be POSITIVE; THUS

             r := 2*a: ### NO sign needed

       if r&^N mod p = 1 and isprime(p) then print(a, b, p, ifactor(order
(r_new(p), p))) fi fi od od;

Warning,  computation interrupted
a; a-12;

128813
128801

Total time to  was 32136 seconds, and then

Total extra time to  was 80189 seconds



> > 

> > 

> > 

> > 

(2.2)(2.2)

> > 

(2.3)(2.3)

The latter produced this output:

Total extra time to  was 16829 seconds

Total extra time to  was 31421 seconds

Total extra time to  was 14155 seconds

Total extra time to  was 10280 seconds

The total run time to end of the above is:

secs := 32136 + 80189 + 16829 + 31421 + 14155 + 10280;

hrs  := secs/3600.0;

The FINAL computation started at a = 559 661:

st := time[real](): N := 2^19: A := 10^14: print(``);

    for a from 559661 by 12 to 600000 do                    ### so a = 2 
(mod 3)

    for b from 12 by 12 to isqrt((A - a^2)/3) do            ### so b = 0 
(mod 3)

       if igcd(a, b) = 1 then 

             p := a^2 + 3*b^2:

             r := 2*a: ### NO sign needed

       if r&^N mod p = 1 and isprime(p) then print(a, b, p, ifactor(order
(r_new(p), p))) fi fi od od;

print(``); lprint(`The time taken was`, time[real]() - st, `seconds.`);

`The time taken was`, 10280.333, `seconds.`
a; a-12;

600005
599993



> > 

> > 

> > 

(3.1)(3.1)

> > 

(3.2)(3.2)

A jump forward to a = 3 600 005 (= 5 mod 12), ending at  took 311.82 hours. No 
new Jacobi prime

3600005 mod 12;

5

Total time to  was 22937 seconds

Total time to  was 59088 seconds

Total time to  was 58010 seconds

Total time to  was 83144 seconds

Total time to  was 47025 seconds

Total time to  was 87921 seconds

Total time to  was 62201 seconds

Total time to  was 126457 seconds

Total time to  was 45455 seconds

Total time to  was 48331 seconds

Total time to  was 95657 seconds

Total time to  was 88534 seconds [7123 fewer secs]

Total time to  was 85309 seconds [3225 fewer secs]

Total time to  was 72894 seconds [12415 fewer secs]

Total time to  was 63922 seconds [8972 fewer secs]

Total time to FINAL  was 75653 seconds

The total run time to end of the above is:

secs := 22937 + 59088 + 58010 + 83144 + 47025 + 87921 + 62201 + 126457 + 
45455 + 48331 + 95657 

        + 88534 + 85309 + 72894 + 63922 + 75653;

hrs  := secs/3600.0;



(3.3)(3.3)

> > 

> > 

> > 

(3.2)(3.2)

> > 

The FINAL computation to be undertaken started from a = :

st:= time[real](): print(``); 

      N := 2^19:

 bound := 10^7; print(``);

    for a from 9000005 by 12 to (bound-1) do                    ### so a = 2
(mod 3)

    for b from 12 by 12 to isqrt((10^14 - a^2)/3) do            ### so b = 0
(mod 3)

       if igcd(a, b) = 1 then 

             p := a^2 + 3*b^2:

         ### r := 2*a; with a chosen to be NEGATIVE; BUT raised to EVEN 
POWER, THUS

             r := 2*a: ### NO sign needed

       if r&^N mod p = 1 and isprime(p) then print(a, b, p, ifactor(order
(r_new(p), p))) fi fi od od;

print(``); lprint(`The time taken was`, time[real]() - st, `seconds.`);

`The time taken was`, 75653.787, `seconds.`
a; a-12;

10000001
9999989

Now we pulled back in monotonic decreasing blocks of 300 000 (= 0 mod 12):



> > 

(4.3)(4.3)

> > 

> > 

> > 

> > 

(4.1)(4.1)

(4.2)(4.2)

(3.2)(3.2)

> > 

First, the a-range from 3 300 005 (= 5 mod 12) to a = 3 599 993:

DONE a = 3 300 005 (= 5 mod 12), ending at  (= ) took 20.48 hours

3300005 mod 12;

5
3600005-12;

3599993

The computation to be undertaken started from a = : and ends at a = 3 599 993 = 

Total time to  was 32971 seconds 

Total time to  was 19014 seconds 

Total time to END  was 21778 seconds 

The total run time to end of the above is:

secs := 32971 + 19014 + 21778;

hrs  := secs/3600.0;

The FINAL computation to be undertaken started from a = :

st := time[real](): N := 2^19: A := 10^14: 

    for a from 3512669 by 12 to (3600005 - 12) do                ### so a = 
2 (mod 3)

    for b from 12 by 12 to isqrt((A - a^2)/3) do                 ### so b = 
0 (mod 3)

       if igcd(a, b) = 1 then 

             p := a^2 + 3*b^2:

         ### r := 2*a; with a chosen to be NEGATIVE; BUT raised to EVEN 
POWER, THUS



(5.2)(5.2)

> > 

(4.4)(4.4)

> > 

> > 

> > 

> > 

(3.2)(3.2)

> > 

> > 

(5.1)(5.1)

             r := 2*a: ### NO sign needed

 if r&^N mod p = 1 and isprime(p) then print(``); print(a, b, p, ifactor
(order(r_new(p), p))) fi fi od od;

print(``); lprint(`The time taken was`, time[real]() - st, `seconds.`);

`The time taken was`, 21778.183, `seconds.`
a; a-12;

3600005
3599993

Next, the a-range from 3 000 005 (= 5 mod 12) to a = 3 299 993:

DONE a = 3 000 005 (= 5 mod 12), ending at  (= ) took 22.07 hours

3000005 mod 12;

5
3300005 - 12;

3299993

The computation to be undertaken started from a = : and ends at a = 3 299 993 = 

st := time[real](): N := 2^19: A := 10^14: 

    for a from 3000005 by 12 to (3300005 - 12) do                ### so a = 
2 (mod 3)

    for b from 12 by 12 to isqrt((A - a^2)/3) do                 ### so b = 
0 (mod 3)

       if igcd(a, b) = 1 then 

             p := a^2 + 3*b^2:

         ### r := 2*a; with a chosen to be NEGATIVE; BUT raised to EVEN 
POWER, THUS



> > 

> > 

> > 

> > 

> > 

> > 

(6.2)(6.2)

(5.3)(5.3)

> > 

> > 

> > 

(5.4)(5.4)

(3.2)(3.2)

(6.1)(6.1)

             r := 2*a: ### NO sign needed

 if r&^N mod p = 1 and isprime(p) then print(``); print(a, b, p, ifactor
(order(r_new(p), p))) fi fi od od;

print(``); lprint(`The time taken was`, time[real]() - st, `seconds.`);

`The time taken was`, 79461.966, `seconds.`
a; a-12;

3300005
3299993

The total run time to end of the above is:

secs := 79461;

hrs  := secs/3600.0;

Next, the a-range from 2 700 005 (= 5 mod 12) to a = 2 999 993:

DONE a = 2 700 005 (= 5 mod 12), ending at  (= ) took 20.67 hours (less 
than ... )

2700005 mod 12;

5
3000005 - 12;

2999993

The computation to be undertaken started from a = : and ends at a = 2 999 993 = 

st := time[real](): N := 2^19: A := 10^14: 



> > 

> > 

> > 

(6.3)(6.3)

> > 

(7.1)(7.1)
> > 

> > 

(6.4)(6.4)

> > 

> > 

(3.2)(3.2)

    for a from 2700005 by 12 to (3000005 - 12) do                ### so a = 
2 (mod 3)

    for b from 12 by 12 to isqrt((A - a^2)/3) do                 ### so b = 
0 (mod 3)

       if igcd(a, b) = 1 then 

             p := a^2 + 3*b^2:

         ### r := 2*a; with a chosen to be NEGATIVE; BUT raised to EVEN 
POWER, THUS

             r := 2*a: ### NO sign needed

 if r&^N mod p = 1 and isprime(p) then print(``); print(a, b, p, ifactor
(order(r_new(p), p))) fi fi od od;

print(``); lprint(`The time taken was`, time[real]() - st, `seconds.`);

`The time taken was`, 74417.075, `seconds.`
a; a-12;

3000005
2999993

The total run time to end of the above is:

secs := 74417;

hrs  := secs/3600.0;

Next, the a-range from 2 400 005 (= 5 mod 12) to a = 2 699 993:

DONE a = 2 400 005 (= 5 mod 12), ending at  (= ) took 21.05 hours 

2400005 mod 12;

5



> > 

> > 

> > 

> > 

> > 

> > 

(7.3)(7.3)

(7.4)(7.4)

> > 

> > 

> > 

(3.2)(3.2)

(7.2)(7.2)
2700005 - 12;

2699993

The computation to be undertaken started from a = : and ends at a = 2 699 993 = 

st := time[real](): N := 2^19: A := 10^14: 

    for a from 2400005 by 12 to (2700005 - 12) do                ### so a = 
2 (mod 3)

    for b from 12 by 12 to isqrt((A - a^2)/3) do                 ### so b = 
0 (mod 3)

       if igcd(a, b) = 1 then 

             p := a^2 + 3*b^2:

         ### r := 2*a; with a chosen to be NEGATIVE; BUT raised to EVEN 
POWER, THUS

             r := 2*a: ### NO sign needed

 if r&^N mod p = 1 and isprime(p) then print(``); print(a, b, p, ifactor
(order(r_new(p), p))) fi fi od od;

print(``); lprint(`The time taken was`, time[real]() - st, `seconds.`);

`The time taken was`, 75807.793, `seconds.`
a; a-12;

2700005
2699993

The total run time to end of the above is:

secs := 75807;

hrs  := secs/3600.0;

Next, the a-range from 2 100 005 (= 5 mod 12) to a = 2 399 993:
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(8.2)(8.2)

> > 

> > 

> > 

> > 

(8.4)(8.4)

(8.3)(8.3)

> > 

(8.1)(8.1)

> > 

> > 

> > 

(3.2)(3.2)

(7.2)(7.2)

> > 

DONE a = 2 100 005 (= 5 mod 12), ending at  (= ) took 20.85 hours 

2100005 mod 12;

5
2400005 - 12;

2399993

The computation to be undertaken started from a = : and ends at a = 2 399 993 = 

st := time[real](): N := 2^19: A := 10^14: 

    for a from 2100005 by 12 to (2400005 - 12) do                ### so a = 
2 (mod 3)

    for b from 12 by 12 to isqrt((A - a^2)/3) do                 ### so b = 
0 (mod 3)

       if igcd(a, b) = 1 then 

             p := a^2 + 3*b^2:

         ### r := 2*a; with a chosen to be NEGATIVE; BUT raised to EVEN 
POWER, THUS

             r := 2*a: ### NO sign needed

 if r&^N mod p = 1 and isprime(p) then print(``); print(a, b, p, ifactor
(order(r_new(p), p))) fi fi od od;

print(``); lprint(`The time taken was`, time[real]() - st, `seconds.`);

`The time taken was`, 75069.787, `seconds.`
a; a-12;

2400005
2399993

The total run time to end of the above is:

secs := 75069;

hrs  := secs/3600.0;



> > 

> > 

> > 

> > 

(8.4)(8.4)

(9.2)(9.2)
> > 

(9.3)(9.3)

> > 

> > 

> > 

> > 

> > 

(3.2)(3.2)

(7.2)(7.2)

(9.1)(9.1)

Next, the a-range from 1 800 005 (= 5 mod 12) to a = 2 099 993:

DONE a = 1 800 005 (= 5 mod 12), ending at  (= ) took 20.82 hours 

1800005 mod 12;

5
2100005 - 12;

2099993

The computation to be undertaken started from a = : and ends at a = 2 099 993 = 

st := time[real](): N := 2^19: A := 10^14: 

    for a from 1800005 by 12 to (2100005 - 12) do                ### so a = 
2 (mod 3)

    for b from 12 by 12 to isqrt((A - a^2)/3) do                 ### so b = 
0 (mod 3)

       if igcd(a, b) = 1 then 

             p := a^2 + 3*b^2:

         ### r := 2*a; with a chosen to be NEGATIVE; BUT raised to EVEN 
POWER, THUS

             r := 2*a: ### NO sign needed

 if r&^N mod p = 1 and isprime(p) then print(``); print(a, b, p, ifactor
(order(r_new(p), p))) fi fi od od;

print(``); lprint(`The time taken was`, time[real]() - st, `seconds.`);

`The time taken was`, 74965.830, `seconds.`
a; a-12;

2100005



> > 

> > 

(10.1)(10.1)

> > 

> > 

(8.4)(8.4)

(10.2)(10.2)

> > 

(9.3)(9.3)

> > 

> > 

> > 

(3.2)(3.2)

> > 

> > 

(7.2)(7.2)

(9.4)(9.4)

2099993

The total run time to end of the above is:

secs := 74965;

hrs  := secs/3600.0;

Next, the a-range from 1 500 005 (= 5 mod 12) to a = 1 799 993:

DONE a = 1 500 005 (= 5 mod 12), ending at  (= ) took 21.21 hours 

1500005 mod 12;

5
1800005 - 12;

1799993

The computation to be undertaken started from a = : and ends at a = 1 799 993 = 

st := time[real](): N := 2^19: A := 10^14: 

    for a from 1500005 by 12 to (1800005 - 12) do                ### so a = 
2 (mod 3)

    for b from 12 by 12 to isqrt((A - a^2)/3) do                 ### so b = 
0 (mod 3)

       if igcd(a, b) = 1 then 

             p := a^2 + 3*b^2:

         ### r := 2*a; with a chosen to be NEGATIVE; BUT raised to EVEN 
POWER, THUS

             r := 2*a: ### NO sign needed



> > 

> > 

> > 

> > 

(10.4)(10.4)

> > 

> > 

> > 

(11.2)(11.2)

(8.4)(8.4)

> > 

(11.1)(11.1)

(9.3)(9.3)

> > 

> > 

> > 

(3.2)(3.2)

(10.3)(10.3)

(7.2)(7.2)

> > 

 if r&^N mod p = 1 and isprime(p) then print(``); print(a, b, p, ifactor
(order(r_new(p), p))) fi fi od od;

print(``); lprint(`The time taken was`, time[real]() - st, `seconds.`);

`The time taken was`, 76366.326, `seconds.`
a; a-12;

1800005
1799993

The total run time to end of the above is:

secs := 76366;

hrs  := secs/3600.0;

Next, the a-range from 1 200 005 (= 5 mod 12) to a = 1 499 993:

DONE a = 1 200 005 (= 5 mod 12), ending at  (= ) took 21.77 hours 

1200005 mod 12;

5
1500005 - 12;

1499993

The computation to be undertaken started from a = : and ends at a = 1 499 993 = 

st := time[real](): N := 2^19: A := 10^14: 

    for a from 1200005 by 12 to (1500005 - 12) do                ### so a = 
2 (mod 3)



> > 

> > 

> > 

> > 

> > 

(8.4)(8.4)

(11.4)(11.4)

> > 

(11.3)(11.3)

> > 

> > 

(9.3)(9.3)

> > 

> > 

(12.1)(12.1)

> > 

> > 

(3.2)(3.2)

(7.2)(7.2)

(12.2)(12.2)

    for b from 12 by 12 to isqrt((A - a^2)/3) do                 ### so b = 
0 (mod 3)

       if igcd(a, b) = 1 then 

             p := a^2 + 3*b^2:

         ### r := 2*a; with a chosen to be NEGATIVE; BUT raised to EVEN 
POWER, THUS

             r := 2*a: ### NO sign needed

 if r&^N mod p = 1 and isprime(p) then print(``); print(a, b, p, ifactor
(order(r_new(p), p))) fi fi od od;

print(``); lprint(`The time taken was`, time[real]() - st, `seconds.`);

`The time taken was`, 78388.510, `seconds.`
a; a-12;

1500005
1499993

The total run time to end of the above is:

secs := 78388;

hrs  := secs/3600.0;

Next, the a-range from 900 005 (= 5 mod 12) to a = 1 199 993:

DONE a = 900 005 (= 5 mod 12), ending at  (= ) took 21.62 hours 

900005 mod 12;

5
1200005 - 12;

1199993



> > 

> > 

> > 

> > 

(8.4)(8.4)

(12.4)(12.4)

> > 

(9.3)(9.3)

> > 

> > 

(12.3)(12.3)

> > 

> > 

> > 

(3.2)(3.2)

(7.2)(7.2)

> > 

The computation to be undertaken started from a = : and ends at a = 1 199 993 = 

st := time[real](): N := 2^19: A := 10^14: 

    for a from 900005 by 12 to (1200005 - 12) do                 ### so a = 
2 (mod 3)

    for b from 12 by 12 to isqrt((A - a^2)/3) do                 ### so b = 
0 (mod 3)

       if igcd(a, b) = 1 then 

             p := a^2 + 3*b^2:

         ### r := 2*a; with a chosen to be NEGATIVE; BUT raised to EVEN 
POWER, THUS

             r := 2*a: ### NO sign needed

 if r&^N mod p = 1 and isprime(p) then print(``); print(a, b, p, ifactor
(order(r_new(p), p))) fi fi od od;

print(``); lprint(`The time taken was`, time[real]() - st, `seconds.`);

`The time taken was`, 77823.611, `seconds.`
a; a-12;

1200005
1199993

The total run time to end of the above is:

secs := 77823;

hrs  := secs/3600.0;

FINALLY (Wed 17th Sept 2014)!!:

DONE a = 600 005 (= 5 mod 12), ending at  (= ) took 21.46 hours 



> > 

> > 

> > 

(13.2)(13.2)

> > 

> > 

> > 

> > 

(8.4)(8.4)

(13.1)(13.1)
> > 

(13.3)(13.3)

> > 

(9.3)(9.3)

> > 

> > 

(13.4)(13.4)

> > 

> > 

(3.2)(3.2)

(7.2)(7.2)

600005 mod 12;

5
900005 - 12;

899993

The computation to be undertaken started from a = : and ends at a = 899 993 = 

st := time[real](): N := 2^19: A := 10^14: 

    for a from 600005 by 12 to (900005 - 12) do                  ### so a = 
2 (mod 3)
 
    for b from 12 by 12 to isqrt((A - a^2)/3) do                 ### so b = 
0 (mod 3)

       if igcd(a, b) = 1 then 

             p := a^2 + 3*b^2:

         ### r := 2*a; with a chosen to be NEGATIVE; BUT raised to EVEN 
POWER, THUS

             r := 2*a: ### NO sign needed

 if r&^N mod p = 1 and isprime(p) then print(``); print(a, b, p, ifactor
(order(r_new(p), p))) fi fi od od;

print(``); lprint(`The time taken was`, time[real]() - st, `seconds.`);

`The time taken was`, 77261.104, `seconds.`
a; a-12;

900005
899993

The total run time to end of the above is:

secs := 77261;

hrs  := secs/3600.0;



> > 

> > 

> > 

> > 

(8.4)(8.4)

(1)(1)

> > 

> > 

(9.3)(9.3)

> > 

> > 

> > 

(3.2)(3.2)

(7.2)(7.2)

The total run time to end of the above is:

print(``);

HOURS := 51.39 + 311.82 + 20.48 + 22.07 + 22.67 + 21.05 + 21.85 + 20.82 + 21.21
+ 21.77 + 21.62 + 21.46;

DAYS := HOURS/24;


