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

### [3]
### a = 1 (mod 12)
### b = 8 (mod 12)

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

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) ;
i 40 (1.1)
> ### 01:
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(l, [SOLN]))}:
a := op(2, [op(op(l, s))]1):
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))]1)):
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(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 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 ) = 1 (mod 3) andp = 1 (mod 8), and thus with

pP= @ + 3 b* 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(mod4),ie.bh=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); * k%
### if b mod 3 =1 then r := -(a - 3*b);

Here we began with:

V¥ «=1(=1 mod 12), ending at a=599989 took 48.95 nours. Three Jacobi primes

B print (") ;

N := 2719:

bound := 10%7; print( );

for a from 1 by 12 to bound do ### so a =1
(mod 3)
for b from 8 by 12 to isqrt((10714 - a~2)/3) do ### so b = 2

(mod 3)
if iged(a, b) = 1 then
p := a*2 + 3*b"2:

#H## r

-(** —a ** 4+ 3%b): THAT IS
r := a - 3*b:

if r <> 1 and r&”"N mod p = 1 and isprime(p) then print(a, b,
p, ifactor(order(r_new(p), p)))

fi fi od od;

print (") ;

bound = 10000000




1,8,193, (2)°

)
17
1,512, 786433, (2)
2)*

49, 8,2593, (

Warning, computation interrupted
2.1

=> a; a-12;
106153
106141 2.2)

eTotal time to a — 12=106 141 was 32107 seconds, and then
*Total extra time toa — 12=260557 was 80092 seconds
*Total extra time to a — 12 =314 845 was 16926 seconds
*Total extra time to a — 12 =487 873 was 50225 seconds

*Total extra time to a=599 989 was 30185 seconds

The total run time to end of the above is:

> secs := 32107 + 80092 + 16926 + 16926 + 30185;

hrs secs/3600.0;

secs == 176236
hrs = 48.95444445 2.3)

The FINAL computation started atd = 487 873:

> st := time[real] (): N := 2719: A := 10714: print( 7);

for a from 487873 by 12 to 600000 do ### so a =
1 (mod 3)

for b from 8 by 12 to isqrt((A - a*2)/3) do ### so b =
2 (mod 3)

if iged(a, b) = 1 then




= a*2 + 3*b"2:

"
1

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

if r <> 1 and 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.

)

B "The time taken was , 30185.963, “seconds.’
> a; a-12;

600001
599989 2.4)

Va jump forward tod = 3600001 = 1 mod 12), ending at a=9999 997 took 352.97 hours.
No new Jacobi prime

> 3600001 mod 12;
1 3.1)

*Total time to a — 12=3679981 was 22962 seconds
*Total time to a — 12=3 886297 was 58799 seconds
*Total time to a — 12=4095709 was 58021 seconds
*Total time to a — 12=4267045 was 47075 seconds

*Total time to a — 12=4576789 was 87933 seconds




*Total time to a — 12=4699 297 was 35686 seconds

*Total time to a — 12=4980949 was 52680 seconds

*Total time to ¢ — 12=5147629 was 35735 seconds

*Total time to a — 12=5389633 was 62209 seconds

*Total time to a — 12=5999 989 was 142942 seconds

*Total time to ¢ — 12=6331405 was 79829 seconds

*Total time to ¢ — 12=6499993 was 36137 seconds

*Total time to a — 12=6999997 was 108500 seconds

*Total time to ¢ — 12=7499 989 was 103621 seconds [4879 fewer secs]
*Total time to a — 12=7999993 was 98637 seconds [4984 fewer secs]
*Total time to a — 12=8499997 was 83571 seconds [15066 fewer secs]
*Total time to ¢ — 12=8999 989 was 71115 seconds [12456 fewer secs]

*Total time to FINAL ¢=9999 997 was 84281 seconds

The total run time to end of the above is:

+ 62209 + 143903 + 79829

hrs := secs/3600.0;
secs = 1270694

hrs :=352.9705556

The FINAL computation to be undertaken started from & = 9000 001:

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

N := 2419:

bound := 1077;

= 10714:

>
|

+ 36137 + 108500 + 103621 + 98637 + 83571 + 71115 + 84281;

[> secs := 22962 + 58799 + 58021 + 47075 + 87933 + 35686 + 52680 + 35735

(3.2)



print (")

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

for b from 8 by 12 to isqrt((A - a*2)/3) do ### so b
= 2 (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 <> 1 and 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

B ‘"The time taken was , 84281.189, “seconds.’
> a; a-12;

10000009
9999997 (3.3)

Now we pulled bacK in blocks of 300 000 (=0 mod 12):

*First, the 2-range¢ from 3300 001 = 1 mod 12) to the above a_min =3 600 001:

Y PONEa = 3 300 001 =1 mod 12), ending at a=3599989 (=3 600001 - 12) took 22.65 hours



> 3300001 mod 12;
[ 1 @.1)
> 3300001 - 12;
|: 3299989 4.2)

*Total time to a — 12=3413 509 was 33043 seconds
*Total time to ¢ — 12=3481393 was 19028 seconds
*Total time to a — 12=3563773 was 23498 seconds

*Total time to FINAL a=3599989 was 9568 seconds
The total run time to end of the above is:

> secs := 33043 + 19028 + 23498 + 9568;

hrs secs/3600.0;

secs := 85137
hrs = 23.64916667 4.3)

The computation to be undertaken started from @ = 3300001: and ends at a =3 600001 - 12

> st := time[real](): N := 27219: A := 10714:
for a from 3563773 by 12 to (3600001 - 12) do ### so a
= 1 (mod 3)
for b from 8 by 12 to isqrt((A - a*2)/3) do ### so b
= 2 (mod 3)

if iged(a, b) = 1 then

a*“2 + 3*b*2:

P :
### r = - (** -a ** + 3%b): THAT IS
r := a - 3*b:
if r <> 1 and 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.

)

B "The time taken was , 9568.702, “seconds.’
> a; a-12;

3600001
3599989 4.4)

«Next, thea-range from3 000 001 =1 mod 12)t0a =3 300 001:
VY ponea =3 000 001 =1 mod 12), ending at a=3299989 (=3300001 - 12) took 24.94 hours

|:> 3000001 mod 12;

1 5.1)
[> 3300001 - 12;

3299989 (5.2)

The computation to be undertaken started from @ = 3000001: and ends at a=3300001 - 12

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

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

for b from 8 by 12 to isqrt((A - a*2)/3) do ### so b
= 2 (mod 3)

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

#H## r

-(** —-a ** 4+ 3%b): THAT IS

r := a - 3*b:




if r <> 1 and 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.

)

B "The time taken was , 89813.983, “seconds.’
> a; a-12;

3300001
3299989 (5.3)
The total run time to end of the above is:
> secs := 89813;
hrs = secs/3600.0;
secs := 89813
hrs = 24.94805556 5.4)

«Next, the @-range from2 700 001 =1 mod 12)toa =2 999 989:

VY ponea =2 700 001 =1 mod 12), ending at a=2999989 (=3 000001 - 12) took 23.18 hours
(less than ...)

> 2700001 mod 12;
1 (6.1

> 3000001 - 12;
2999989 (6.2)

The computation to be undertaken started from @ = 2700001: and ends at a =3 000001 - 12



> st := time[real](): N := 27219: A := 10714:

if iged(a, b) = 1 then

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

#H## r

-(** —-a ** 4+ 3%b): THAT IS
r := a - 3*b:

if r <> 1 and r&"N mod p = 1 and isprime(p) then print( 7);

fi fi od od;

)

B "The time taken was , 83461.779, “seconds.’
> a; a-12;

3000001
2999989
The total run time to end of the above is:
> secs := 83461;
hrs = secs/3600.0;
secs := 83461

hrs :=23.18361111

*Next, the@a-range from 2 400 001 =1 mod 12)t0a =2 699 989:

for a from 2700001 by 12 to (3000001 - 12) do ### so a
=1 (mod 3)

for b from 8 by 12 to isqrt((A - a*2)/3) do ### so b
= 2 (mod 3)

print(a, b, p, ifactor(order(r_new(p), p)))

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

(6.3)

(6.4)



Y ponea =2 400 001 =1 mod 12), ending at a=2 699989 (= 2700 001 - 12) took 23.52 hours

|:> 2400001 mod 12;

1 (7.1)
|:> 2700001 - 12;

2699989 (7.2)

The computation to be undertaken started from @ = 2400001: and ends at a=2700001 - 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 8 by 12 to isqrt((A - a*2)/3) do ### so b
= 2 (mod 3)

if iged(a, b) = 1 then
p := a”“2 + 3*b*2:
### r = -(** -a ** 4 3*b): THAT IS
r := a - 3*b:
if r <> 1 and 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.

)

B "The time taken was , 84675.068, “seconds.’

> a; a-12;
2700001
2699989 (7.3)

The total run time to end of the above is:




> secs := 84675;

hrs secs/3600.0;
secs := 84675

hrs :=23.52083334 (7.4)

«Next, the @-range from2 100 001 =1 mod 12)toa = 2 399 989:
VY ponea =2 100 001 =1 mod 12), ending at a=2399989 (=2 400001 - 12) took 25.3 hours

|:> 2100001 mod 12;

1 8.1)
|:> 2400001 - 12;

2399989 8.2)

The computation to be undertaken started from @ = 2100001: and ends at a =2400001 - 12

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

for a from 2100001 by 12 to (2400001 - 12) do ### so a
= 1 (mod 3)

for b from 8 by 12 to isqrt((A - a*2)/3) do ### so b
= 2 (mod 3)

if iged(a, b) = 1 then

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

#H## r

-(** —a ** 4+ 3%b): THAT IS
r := a - 3*b:
if r <> 1 and r&é*"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,

)

Warning, computation interrupted

"The time taken was , 33931.917, “seconds.’

> a; a-12;
2213581
2213569

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

for a from 2213569 by 12 to (2400001 - 12) do
1 (mod 3)

for b from 8 by 12 to isqrt((A - a*2)/3) do
2 (mod 3)

if iged(a, b) = 1 then

P a*2 + 3*b"2:

$## r := - (** -a ** 4+ 3*b): THAT IS

r := a - 3*b:

fi fi od od;

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

)

"The time taken was , 57183.259, “seconds.’

> a; a-12;
2400001
2399989

The total run time to end of the above is:

[5 secs := 33931 + 57183;

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

“seconds.

(8.3)

### so a

### so b

N)

print(a, b, p, ifactor(order(r_new(p), p)))

“seconds.

8.4)



hrs := secs/3600.0;
secs :=91114
hrs :=25.30944445 8.5

From this point we changed the command ifr<>1 and r&”*N mod P= 1...
toif r—&*Nmodp=1landr<>1...

*Next, thea-range from 1 800 001 =1 mod 12)t0a =2 099 989:
VY ponea =1 800 001 =1 mod 12), ending at a=2099989 (=2 100001 - 12) took 22.34 hours

|:> 1800001 mod 12;

1 ©9.1)
|:> 2100001 - 12;

2099989 9.2)

The computation to be undertaken started from @ = 1800001: and ends ata=2100001 - 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 8 by 12 to isqrt((A - a*2)/3) do ### so b
= 2 (mod 3)

if iged(a, b) = 1 then

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

### r -

-(** -a ** 4 3%b): THAT IS

r := a - 3*b:

if r&”"Nmod p = 1 and r <> 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.

) ’

Warning, computation interrupted

B "The time taken was , 64405.813, “seconds.’
> a; a-12;

2041261
i 2041249 9.3)
[> st := time[real](): N := 2~19: A := 10~14:
for a from 2041249 by 12 to (2100001 - 12) do ### so a
=1 (mod 3)
for b from 8 by 12 to isqrt((A - a*2)/3) do ### so b
= 2 (mod 3)

if iged(a, b) = 1 then

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

### r -(** -a ** 4+ 3%b): THAT IS

a - 3*b:

r :
if r&"Nmod p = 1 and r <> 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.

) 4

B "The time taken was , 16017.991, “seconds.’
> a; a-12;

2100001
2099989 9.4)

The total run time to end of the above is:



> secs := 64405 + 16017;

hrs secs/3600.0;
secs = 80422

hrs = 22.33944445 9.5)

«Next, the @-range from 1 500 001 =1 mod 12)toa =1 799 989:
VY ponea =1 500 001 =1 mod 12), ending at a=1799989 (= 1800001 - 12) took 22.6 hours

|:> 1500001 mod 12;

1 (10.1)
[> 1800001 - 12;

1799989 (10.2)

The computation to be undertaken started from @ = 1500001: and ends at a =1800001 - 12

> st := time[real](): N := 27219: A := 10714:
for a from 1500001 by 12 to (1800001 - 12) do ### so a
=1 (mod 3)
for b from 8 by 12 to isqrt((A - a*2)/3) do ### so b
= 2 (mod 3)

if iged(a, b) = 1 then

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

#H## r

-(** —-a ** 4+ 3%b): THAT IS
r := a - 3*b:
if r&”"Nmod p =1 and r <> 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.

)

B "The time taken was , 81361.125, “seconds.’
> a; a-12;

1800001
1799989 (10.3)
The total run time to end of the above is:
> secs := 81361;
hrs = secs/3600.0;
secs = 81361
hrs =22.60027778 (10.4)

«Next, the @-range from 1 200 001 =1 mod 12)toa =1 499 989:
VY ponea =1 200001 =1 mod 12), ending at a=1499989 (=1500001 - 12) took 23.08 hours

> 1200001 mod 12;
1 (11.1)

> 1500001 - 12;
1499989 (11.2)

The computation to be undertaken started from @ = 1200001: and ends at a =1500001 - 12

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

for a from 1200001 by 12 to (1500001 - 12) do ### so a




1 (mod 3)

for b from 8 by 12 to isqrt((A - a*2)/3) do ### so b
2 (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&”"Nmod p = 1 and r <> 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.

)

B "The time taken was , 83104.306, “seconds.’
> a; a-12;

1500001
1499989 (11.3)
The total run time to end of the above is:
> secs := 83104;
hrs = secs/3600.0;
secs = 83104
hrs = 23.08444445 (11.4)

*Next, the @-range from 900 001 =1 mod 12)t0a =1 199 989:

Y PONEa = 900 001 =1 mod 12), ending ata=1199989 (= 1200001 - 12) took 22.7 hours



[> 900001 mod 12;

1 (12.1)
[> 1200001 - 12;

1199989 (12.2)

The computation to be undertaken started from @ = 900001: and ends at a=1200001 - 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 8 by 12 to isqrt((A - a*2)/3) do ### so b
= 2 (mod 3)

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

#i## r -

- (** —a ** 4+ 3%b): THAT IS
r := a - 3*b:
if r&”"Nmod p =1 and r <> 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.

)

B ‘The time taken was , 81689.373, “seconds.’
> a; a-12;

1200001
1199989 (12.3)

The total run time to end of the above is:

> secs := 81689;

hrs secs/3600.0;



secs := 81689
hrs :=22.69138889 (12.4)

FINALLY (Wed 17th Sept 2014)!!:
VY ponea =600 001 =1 mod 12), ending at a=899989 (=900 001 - 12) took 23.1 hours

|:> 600001 mod 12;

1 (13.1)
[> 900001 - 12;

899989 (13.2)

The computation to be undertaken started from @ = 600001: and ends at a =900001 - 12

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

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

for b from 8 by 12 to isqrt((A - a*2)/3) do ### so b
= 2 (mod 3)

if iged(a, b) = 1 then
p := a”“2 + 3*b*2:
### r := - (** -a ** 4 3*b): THAT IS
r := a - 3*b:
if r&"N mod p = 1 and r <> 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.

)




B "The time taken was , 83040.440, “seconds.’
> a; a-12;
900001
899989 (13.3)
The total run time to end of the above is:
> secs := 83040;
hrs = secs/3600.0;
secs := 83040
hrs = 23.06666667 (13.4)

The total run time to end of the above is:

B print( ") ;

HOURS := 48.95 + 352.97 + 22.65 + 24.94 + 23.18 + 23.52 + 25.3 + 22.34
+ 22.6 + 23.08 + 22.7 + 23.1;

DAYS := HOURS/24;

HOURS = 635.33
] DAYS = 26.47208333 1)




