> ### Non-standard Jacobi primes to 10714.mws

### [2]
### a = 1 (mod 12)
### b = 4 (mod 12)

1
\ 4 Procedures (now with HW (Hudson-Williams) included for faster computation of [ 3 {p—1} J !

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 (1.1)
[> ### o1:
Pow := proc(n, p) local t, a; t :=n: a := 0: while t mod p = 0 do t := t/p:
a := a+l: 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(l, 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(1l, [SOLN]))}:
a = op(2, [op(op(l, s))]):
if mods(a, 3) = -1 then a := a else a := -a fi:
b := abs(op(2, [op(op(2, s))])):
if bmod 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(l, s))]):
if mods(a, 3) = -1 then a := a else a := -a fi:
b := abs(op(2, [op(op(2, s))]1)):
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 pP= 1 (mod 8), and thus with p=a*+3b2
with @ and b relatively prime and of opposite parity this () = 1 (mod 24) ) is achieved at 4 cases:

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

eb=0(mod4d),ie.h =0, 4, 8 mod12)

[> ### if a mod 3 = 2 then a := the positive a *kk
### 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);




L ### if bmod 3 =1 then r := -(a - 3*b); *kk

>

Here we began with (the only one we fully preserve):

\ S = 1 mod 12), ending at =599 989 took 55.38 hours. Five Jacobi primes

> print (")

0:

count :
N := 2719:

bound := 1077; print( ");

for a from 1 by 12 to bound do ### so a 1 (mod 3)

for b from 4 by 12 to isqrt((10%14 - a~2)/3) do ### so b

1 (mod 3)

if iged(a, b) = 1 then

P := a*“2 + 3*b”*2:
### r := - (** -a ** - 3%b): THAT IS
r := a + 3*b:

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

bound = 10000000

7
1, 16,769, (2)

11
1, 64, 12289, (2)

11
841, 100, 737281, (2)

16
2689, 688, 8650753, (2)

18
3529, 2812, 36175873, (2)
Warning, computation interrupted

> a; a-12;
114913
114901 @.1)

eTotal time toa — 12=114901 was 32072 seconds, and then



e Total extra time to ¢ — 12 =283 897 was 80235 seconds
e Total extra time to a — 12 =342 589 was 16993 seconds
e Total extra time to ¢ — 12 =499 993 was 43874 seconds

e Total extra time to a =599 989 was 26196 seconds

The total run time to end of the above is:

> secs := 32072 + 80235 + 16993 + 43874 + 26196;

hrs secs/3600.0;

secs == 199370
hrs .= 55.38055556 2.2)

The FINAL computation started at @ = 500 005:

> st := time[real](): N := 27419: A := 10714:

for a from 500005 by 12 to 600000 do ### so a = 1 (mod
3)

for b from 4 by 12 to isqgrt((A - a*2)/3) do ### so b = 1 (mod 3)
if iged(a, b) = 1 then
P := a*“2 + 3*b”*2:
#$## r := -(*¥* -a ** - 3%b): THAT IS
r := a + 3*b:

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', 26196.194, “seconds.’
> a; a-12;
600001
599989 2.3)




\ 4 A jump forward to d = 3600001 = 1 mod 12), ending at a =9 999 997 took 314.49 nhours. N0
new Jacobi prime

> 3600001 mod 12;
1 @3.1)

*Total time to a — 12 =3 685 525 was 22932 seconds

*Total time toa — 12=3 910405 was 58706 seconds

*Total time toa — 12=4 138 021 was 58023 seconds

*Total time to a — 12 =4 466 893 was 83159 seconds

*Total time toa — 12=4 656 301 was 47116 seconds

*Total time toa — 12=4999 993 was 88498 seconds

*Total time toa — 12 =5 183 629 was 35752 seconds

*Total time toa — 12 =5 445 745 was 62216 seconds

*Total time toa — 12 =5 999 989 was 127235 seconds

*Total time toa — 12=6357 769 was 79841 seconds

*Total time toa — 12=6499 993 was 28919 seconds

*Total time toa — 12=6 999 997 was 101908 seconds

*Total time toa — 12 =7 499 989 was 96821 seconds [5087 fewer secs]
*Total time toa — 12=7999 993 was 93794 seconds [3027 fewer secs]
*Total time to a — 12 =8 499 997 was 78450 seconds [15344 fewer secs]
e Total time to a — 12 =8 999 989 was 67948 seconds [10502 fewer secs]

¢ Total time to FINAL =9 999 997 was 80684 seconds

The total run time to end of the above is:

> secs := 22932 + 58706 + 58023 + 83159 + 47116 + 88498 + 35752 + 62216 +
127235 + 28919 + 101908

+ 96821 + 93794 + 78450 + 67948 + 80684;

hrs := secs/3600.0;
secs = 1132161

3.2)



| hrs = 314.4891667 3.2)

The FINAL computation to be undertaken started from « =9 000 001:

> st:= time[real] (): print( ") ;

count := 0:

N := 2°419:

bound := 1077; print( ");

for a from 9000001 by 12 to (bound-1) do ### soa=1
(mod 3)

]
=

for b from 4 by 12 to isqrt((10714 - a*~2)/3) do ### so b
(mod 3)

if iged(a, b) = 1 then

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

$## r := -(*¥* -a **x - 3%b): THAT IS

a + 3*b:

r :

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.’);

bound := 10000000

| "The time taken was , 80684.377, “seconds.’
> a; a-12;

10000009
9999997 3.3)

Nowwe pulled bacKin blocks ot300 000 = 0 mod 12).

*First, the -Fange from 3300 001 = 1 mod 12) toad = 3 599 989.



Y vonea =3 300 001 =1 mod 12), ending at « =3 599 989 (= 3 600 001 -12) took 21.94 hours

> 3300001 mod 12;
1 @.1)

> 3600001 - 12;
3599989 4.2)

*Total time toa — 12 =3 425 389 was 33121 seconds, and then
e Total extra time to a — 12=3 498 505 was 19040 seconds
e Total extra time to a — 12=3 587 173 was 23487 seconds

e Total extra time to a =3 599 989 was 3352 seconds

The total run time to end of the above is:

> secs := 33121 + 19040 + 23487 + 3352;

hrs secs/3600.0;

secs = 79000
hrs :=21.94444445 (4.3)

The computation to be undertaken started from @ = 3300 001: and ends at« =3 600 001 — 12

> st := time[real](): N := 27419: A := 10714:

for a from 3587173 by 12 to (3600001 - 12) do ### so a =
1 (mod 3)

for b from 4 by 12 to isqgrt((A - a*2)/3) do ### so b =
1 (mod 3)

if iged(a, b) = 1 then
P := a*2 + 3*b*2:

### r := -(*¥* -a **x - 3%b): THAT IS

r := a + 3*b:

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 , 3352.692, 'seconds.’
> a; a-12;

3600001
3599989

*Next, thed-IFange from 3 000 001 (= 1 mod 12) toa =3 299 989.

[> 3000001 mod 12;

> 3300001 - 12;
3299989

The computation to be undertaken started from @ = 3 000 001 and ends ata =3 300 001 - 12

> st := time[real](): N := 27419: A := 10714:

for a from 3000001 by 12 to (3300001 - 12) do ### so a
1 (mod 3)

for b from 4 by 12 to isqgrt((A - a*2)/3) do ### so b
1 (mod 3)

if iged(a, b) = 1 then
P := a*2 + 3*b*2:

### r := -(*¥* -a **x - 3%b): THAT IS

r := a + 3*b:
if r&N mod p = 1 and isprime(p) then print("7);

print(a, b, p, ifactor(order(r new(p), p))) £fi fi od od;

Y vonea =3 000 001 =1 mod 12), ending at « =3 299 989 (= 3300 001 -12) took 23.79 hours

“44)

(5.1)

(5.2)



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

| ‘The time taken was', 85648.436, “seconds.’
> a; a-12;

3300001
3299989 (5.3)
The total run time to end of the above is:
> secs := 85648;
hrs = secs/3600.0;
secs := 85648
hrs =23.79111111 5.4)

*Next, thed-IFange from 2 700 001 (= 1 mod 12) toad =2 999 989.

Y vonea =2 700 001 =1 mod 12), ending at a =2 999 989 (= 3 000 001 -12) took 21.76 hours (ess
than ...)

> 2700001 mod 12;
[ 1 (6.1)
> 3000001 - 12;
|: 2999989 (6.2)

The computation to be undertaken started from @ = 2700 001 and ends ata =3 000 001 - 12

> st := time[real](): N := 27419: A := 10714:

for a from 2700001 by 12 to (3000001 - 12) do ### so a =
1 (mod 3)
for b from 4 by 12 to isqrt((A - a*2)/3) do ### so b =

1 (mod 3)




if iged(a, b) = 1 then
P := a*2 + 3*b*2:

### r = - (** -a ** - 3%b): THAT IS

r := a + 3*b:
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', 78367.435, “seconds.’

=> a; a-12;

3000001

2999989 (6.3)
The total run time to end of the above is:
> secs := 78367;

hrs = secs/3600.0;
secs := 78367
hrs :=21.76861111 (6.4)

*Next, thed-IFange from 2 400 001 (= 1 mod 12) tod =2 699 989.

Y vonea =2 400 001 =1 mod 12), ending at a =2 699 989 (= 2700 001 -12) took 22.06 hours

> 2400001 mod 12;
1 (7.1)

> 2700001 - 12;
2699989 (7.2)

The computation to be undertaken started from @ = 2400 001 and ends ata =2 700 001 - 12




> st := time[real](): N := 27419: A := 10714:

for a from 2400001 by 12 to (2700001 - 12) do ### so a =
1 (mod 3)

for b from 4 by 12 to isqgrt((A - a~2)/3) do ### so b =
1 (mod 3)

if iged(a, b) = 1 then
P := a*“2 + 3*b”*2:

#$## r := -(*¥* -a **x - 3%b): THAT IS

r := a + 3*b:
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 , 79445.379, ‘seconds.’
> a; a-12;

2700001
2699989 (7.3)
The total run time to end of the above is:
> secs := 79445;
hrs = secs/3600.0;
secs = 79445
hrs :=22.06805556 (7.4)

*Next, the@-range from 2 100 001 =1 mod 12)wa =2 399 989.

poNEa =2 100 001 =1 mod 12), ending at a=2 399 989 (= 2 400 001 -12) took 23.35 hours



[> 2100001 mod 12;

[> 2400001 - 12;

The computation to be undertaken started from@ = 2 100 001 and ends at a =2 400 001 - 12

>

>

st

2399989

:= time[real] (): N := 2719: A := 10714:

for a from 2100001 by 12 to (2400001 - 12) do

1 (mod 3)

for b from 4 by 12 to isqgrt((A - a*2)/3) do

1 (mod 3)

print( ") ; lprint( The time taken was , time[real] ()

aj

st

if iged(a, b) = 1 then
P = a*2 + 3*b*2:

### r

- (** -—a ** - 3%b): THAT IS

r a + 3*b:

if r&*"N mod p = 1 and isprime(p) then print(");

### so a

### so b

print(a, b, p, ifactor(order(r_new(p), p))) fi fi od od;

Warning, computation interrupted

‘The time taken was , 33877.880, ‘seconds.’

a-12;

2224225
2224213

:= time[real] (): N := 27419: A := 10714:

for a from 2224213 by 12 to (2400001 - 12) do

1 (mod 3)

for b from 4 by 12 to isqrt((A - a*2)/3) do

1 (mod 3)

if iged(a, b) = 1 then

P := a*2 + 3*b*2:

### r -(*¥* -a ** - 3%b): THAT IS

- st,

‘seconds. ) ;

### so a

### so b

(8.1)

(8.2)

(8.3)



r := a + 3*b:
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', 50181.043, “seconds.’

=> a; a-12;

2400001

2399989 8.4)
The total run time to end of the above is:
> secs := 33877 + 50181;

hrs = secs/3600.0;
secs = 84058
hrs = 23.34944445 8.5

*Next, the d-FaNZE from 1800 001 = 1 mod 12) toa =2 099 989.

Y vonea =1 800 001 =1 mod 12), ending at a =2 099 989 (= 2 100 001 -12) took 22.16 hours

> 1800001 mod 12;
1 9.1)

> 2100001 - 12;
2099989 9.2)

The computation to be undertaken started from @ = 1800 001 and ends ata =2 100 001 - 12

> st := time[real](): N := 27419: A := 10714:

for a from 1800001 by 12 to (2100001 - 12) do ### so a =



1 (mod 3)

for b from 4 by 12 to isqrt((A - a*2)/3) do

1 (mod 3)

if iged(a, b) = 1 then
P := a*2 + 3*b*2:
### r = - (** -a **x - 3%b): THAT IS
r := a + 3*b:

if r&*N mod p = 1 and isprime(p) then print( ")

### so b

print(a, b, p, ifactor(order(r_new(p), p))) £fi fi od od;

print( ") ; lprint( The time taken was’, time[real] ()

Warning, computation interrupted

>

>

- st,

‘The time taken was', 64438.872, “seconds.’

a; a-12;
2043505
2043493
st := time[real](): N := 27219: A := 10714:
for a from 2043493 by 12 to (2100001 - 12) do
1 (mod 3)
for b from 4 by 12 to isqrt((A - a*~2)/3) do
1 (mod 3)

if iged(a, b) = 1 then

P := a*2 + 3*b*2:

### -(** -a ** - 3%b): THAT IS
r := a + 3*b:

if r&*N mod p = 1 and isprime(p) then print( ");

“seconds. ') ;

### so a

### so b

print(a, b, p, ifactor(order(r_new(p), p))) fi fi od od;

print (" ") ; lprint( The time taken was’ , time[real] ()

aj;

- st,

‘The time taken was', 15351.314, “seconds.’

a-12;
2100001
2099989

“seconds. ') ;

9.3)

9.4)



The total run time to end of the above is:

> secs := 64438 + 15351;

hrs secs/3600.0;
secs = 79789

hrs =122.16361111 9.5)

*Next, the d-FaNZE from 1500 001 = 1 mod 12) toa =1 799 989.

Y vonea =1 500 001 =1 mod 12), ending at a=1799 989 (= 1800 001 -12) took 22.62 hours

|:> 1500001 mod 12;

1 (10.1)
[> 1800001 - 12;

2099989 (10.2)

The computation to be undertaken started from @ = 1500 001 and ends ata =1 800 001 - 12

> st := time[real](): N := 27419: A := 10714:

for a from 1500001 by 12 to (1800001 - 12) do ### so a =
1 (mod 3)

for b from 4 by 12 to isqgrt((A - a*2)/3) do ### so b =
1 (mod 3)

if iged(a, b) = 1 then
P := a*2 + 3*b"2:
### r := -(*¥* -a **x - 3%b): THAT IS
r := a + 3*b:
if r&N mod p = 1 and isprime(p) then print("7);
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 , 81444.916, "seconds.’
> a; a-12;

1800001

1799989 (10.3)
The total run time to end of the above is:
> secs := 81445;

hrs = secs/3600.0;
secs = 81445
hrs =22.62361111 (10.4)

*Next, the@-range from 1 200 001 =1 mod 12)wa =1 499 989.

Y vonea=1200 001 =1 mod 12), ending at a=1499 989 (= 1500 001 -12) took 23.183 hours

one already known sacobi: 3 893 453 733 889

> 1200001 mod 12;
1 (11.1)

> 1500001 - 12;
1499989 (11.2)

The computation to be undertaken started from @ = 1200 001 and ends at a =1 500 001 - 12

> st := time[real](): N := 2719: A := 10714:
for a from 1200001 by 12 to (1500001 - 12) do ### so a =
1 (mod 3)
for b from 4 by 12 to isqgrt((A - a*2)/3) do ### so b =
1 (mod 3)
if iged(a, b) = 1 then




P := a*2 + 3*b*2:
### r := -(** -a ** - 3%xb): THAT IS
r := a + 3*b:

if r&”N mod p = 1 and isprime(p) then print("7);
print(a, b, p, ifactor(order(r new(p), p))) £fi fi od od;

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

9
1436161, 781216, 3893453733889, (2)

| ‘The time taken was', 83459.959, “seconds.’
> a; a-12;

1500001
1499989 (11.3)
The total run time to end of the above is:
> secs := 83460;
hrs = secs/3600.0;
secs = 83460
hrs :=23.18333334 (11.4)

*Next, the d-FANZE from 900 001 (= 1 mod 12) toa =1 199 989.

Y vonea =900 001 =1 mod 12), ending ata=1199 989 (= 1200 001 -12) took 23.177 hours (to

distinguish from previous)

> 900001 mod 12;
1 (12.1)

> 1200001 - 12;
1199989 (12.2)




The computation to be undertaken started from @ = 900 001 and ends ata =1200 001 - 12

> st := time[real](): N := 27419: A := 10714:

for a from 900001 by 12 to (1200001 - 12) do ### so a
1 (mod 3)

for b from 4 by 12 to isqgrt((A - a*2)/3) do ### so b
1 (mod 3)

if iged(a, b) = 1 then
P := a*“2 + 3*b”*2:

#$## r := -(*¥* -a **x - 3%b): THAT IS

r a + 3*b:
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 , 83438.934, ‘seconds.’
| > a; a-12;

The total run time to end of the above is:

> secs := 83438;

hrs secs/3600.0;

secs = 83438
hrs :==23.17722222

AND FINALLY (Wed 17th Sept 2014)!!:

poNEa = 600 001 =1 mod 12), ending at « =899 989 (= 900 001 -12) took 22.79 hours

|'> 600001 mod 12;

(12.3)

131



| 1 (13.1)
> 900001 - 12;
899989 (13.2)

The computation to be undertaken started from @ = 600 001 and ends at « =900 001 - 12

> st := time[real](): N := 2719: A := 10714:

for a from 600001 by 12 to (900001 - 12) do ### so a =
1 (mod 3)

for b from 4 by 12 to isqgrt((A - a*2)/3) do ### so b =
1 (mod 3)

if iged(a, b) = 1 then
P = a*2 + 3*b*2:

### r := -(** -a ** - 3%b): THAT IS

r a + 3*b:
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”, 82028.375, “seconds.’

> a; a-12;

900001

899989 (13.3)
The total run time to end of the above is:
> secs := 82028;

hrs = secs/3600.0;
secs = 82028
hrs :=22.78555556 (13.4)

The total run time to end of the above is:



> print (") ;

HOURS := 55.38 + 314.49 + 21.94 + 23.79 + 21.76 + 22.06 + 23.35 + 22.16 + 22.62
+ 23.183 + 23.177 + 22.79;

DAYS := HOURS/24;

HOURS := 596.700
i DAYS = 24.86250000 6}




