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

### [3]
### a = 7 (mod 12)
### b = 8 (mod 12)

1
\ 4 Procedures (now with HW (Hudson-Williams) included for faster computation of [ 3 {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) ;
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 :

s

a

if mods(a,

b

if b mod 3
else r := -(a
fi; r; end:

### 05:

u_new := proc(
SOLN :

s

a

if mods(a,

b

if b mod 3
else u := -(a
fi; u; end:

Having P = 1 (mod 24)

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

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

= op(2, [op(op(l, s))]):

3) = -1 then a := a else a := -a fi:

= abs(op(2, [op(op(2, s))1)):

= 0 then r := 2*a; elif mods(b, 3) = -1 then r := -(a + 3*b);
- 3*b);

p) local SOLN, s, a, b, u;

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

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

= op(2, [op(op(l, s))]):

3) = -1 then a := a else a := -a fi:

= abs(op(2, [op(op(2, s))1)):

= 0 then u := 2*a; elif mods(b, 3) = -1 then u := -(a - 3*b);
+ 3*b);

requires having both P = 1 (mod 3) and pP= 1 (mod 8), and thus with p=a*+3 b2

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.h =0

EXil; mod 3

a

### if a mod 3

### if b mod 3

#4## if b mod 3

’ 4, 8 (mod 12)

2 then a := the positive a * kK
1 then a := - the positive a

0 then r := 2%a;

2 then r := -(a + 3*b); *kk



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

>

Here we began with:

\ 4 a="7(= 7 mod 12) ending at « =599 9950 took 50.12 nhours. Three known Jacobi

> print(°"); N := 27219: bound := 10%7: A := 10714: print( 7);

for a from 7 by 12 to bound 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 isprime(p) then print(a, b, p, ifactor(order
(r_new(p), p)))

fi fi od od;

print( ) ;
bound = 10000000
17
1375, 536, 2752513, (2)
16
20863, 272, 435486721, (2)
Warning, computation interrupted
2.1)
B a; a-12;
98719
98707 (2.2)

e Total time to a — 12=98 707 was 29630 seconds, and then

e Total extra time toa — 12=111 307 was 3927 seconds

e Total extra time to a — 12=113 599 was 4566 seconds



e Total extra time toa — 12=278 671 was 50895 seconds

There an output was:

7
141751, 383276, 460794822529, (2)

e Total extra time to a — 12=501295 was 67226 seconds

e Total extra time to a =599 995 was 24192 seconds

The total run time to the end of the above is:

> secs := 29630 + 3927 + 4566 + 50895 + 67226 + 24192;

hrs := secs/3600.0;

secs = 180436

hrs :=50.12111112 2.3)
The FINAL computation started vat @ = 501 295.
> st := time[real](): N := 2719: A := 10~14:
for a from 501295 by 12 to 600000 do ### so a = 1 (mod
3)
for b from 8 by 12 to isqgrt((A - a*2)/3) do ### so b = 2 (mod
3)

p :=
### r :=
r =

if r&”N mod p =

fi fi od od;

> a; a-12;

if iged(a, b) = 1 then

a*2 + 3*b”*2:
—(** -a ** 4 3%*b): THAT IS
a - 3*b:

1 and isprime(p) then print(  "); print(a, b, p, ifactor

(order (r_new(p), p)))

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

"The time taken was , 24192.371, "seconds.’

600007
599995

2.4)



Va jump forward to a_min =3 600 007 = 7 mod 12) ending at « =9 999 991 took 362.23 hours.
No Jacobi found

> 3600007 mod 12;
7 @3.1)

*Total time to a — 12 =3 704 755 was 29924 seconds

*Total time to a — 12 =3 982 147 was 77445 seconds

e Total time toa — 12=4251 667 was 74957 seconds

*Total time to e — 12=4 607 587 was 95536 seconds

*Total time toa — 12=4939 411 was 85096 seconds

* Total time to a — 12=4999 999 was 17344 seconds

*Total time to e — 12 =5 303 287 was 82175 seconds

*Total time toa — 12=5503 807 was 51091 seconds

e Total time to a — 12=5 999 995 was 118032 seconds

e Total time toa — 12=6 341767 was 83838 seconds

*Total time to a — 12=6499 999 was 33790 seconds

e Total time toa — 12=6 999 991 was 113048 seconds

e Total time toa — 12=7499 995 was 106537 seconds [6511 secs fewer]
*Total time toa — 12=7999 999 was 96948 seconds [9589 secs fewer]
*Total time toa — 12=8499 991 was 82489 seconds [14459 secs fewer]
e Total time to a — 12 =8 999 995 was 70896 seconds [11593 secs fewer]

e Total time to FINAL =9 999 991 was 84880 seconds
The total run time to end of the above is:

> secs := 29924 + 77445 + 74957 + 95536 + 85096 + 17344 + 82175 + 51091 +
118032 + 83838 + 33790




+ 113048 + 106537 + 96948 + 82489 + 70896 + 84880;

hrs := secs/3600.0;
secs := 1304026

hrs = 362.2294445 (3.2)

The FINAL computation started at =9 000 007:

> st:= time[real] ():

print ("),
count := 0:
N := 2719:
bound := 1047;
A := 10714:
print (') ;
for a from 9000007 by 12 to (bound-1) do ### soa=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 ** + 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( ) ;
print (" "); lprint( The time taken was , time[real] () - st, “seconds.’);
bound := 10000000
| ‘The time taken was”, 84880.912, “seconds.’
> a; a-12;

10000003

(3.3)



| 9999991 (3.3)

Now WE pulled back in blocks 0t 300 000 = 0 mod 12):
*First, the 4=-IaNZ¢ from 3300007 = 7 mod 12) toad =3 599 995.

Y vonea =3 300 007 =7 mod 12), ending at a=3 599 995 (= 3 600 007 -12) took 23.32 hours

[% 3300007 mod 12;

7 “.1)
> 3600007 - 12;
3599995 4.2)

The computation to be undertaken started from @ = 3300 007 and ends at a =3 600 007 - 12

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

for a from 3300007 by 12 to (3600007 - 12) do ### so a=1
(mod 3)
for b from 8 by 12 to isqgrt((A - a*2)/3) do ### so b = 2
(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( "),

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




| ‘The time taken was , 83980.198, ‘seconds.’
> a; a-12;

3600007
] 3599995 43)
> secs := 83980:
hrs := secs/3600.0;
hrs = 23.32777778 “4.4)

«Next, the@-range from 3 000 007 =7 mod 12)wa =3 299 995.

Y vonea =3 000 007 =7 mod 12), ending at a =3 299 995 (= 3 300 007 -12) took 23.3 hours

|:> 3000007 mod 12;

7 (5.1)
> 3300007 - 12;
3299995 (5.2)

The computation to be undertaken started from @ = 3 000 007 and ends at a =3 300 007 - 12

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

for a from 3000007 by 12 to (3300007 - 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:

#4# r

- (** —a ** 4 3%b): THAT IS




r := a - 3*b:
if r 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( "),

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

| "The time taken was , 83900.720, "seconds.’
> a; a-12;

3300007
3299995

> secs := 83900:

hrs := secs/3600.0;
hrs = 23.30555556

*Next, thed-Iange from 2 700 007 = 7 mod 12) tod = 2 999 995.

Y vonea =2 700 007 =7 mod 12), ending at a=2 999 995 (= 3 000 007 -12) took 23.46 hours

[% 2700007 mod 12;
7

> 3000007 - 12;
2999995

The computation to be undertaken started from @ = 2700 007 and ends at a =3 000 007 - 12

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

for a from 2700007 by 12 to (3000007 - 12) do ### so a =
(mod 3)

(5.3)

(5.4)

(6.1)

(6.2)

1



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 isprime(p) then print(" 7);
print(a, b, p, ifactor(order(r new(p), p))) fi fi od od; print( ’);

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

| ‘The time taken was , 84471.393, ‘seconds.’
> a; a-12;

3000007
] 2999995 63)
> secs := 84471:
hrs := secs/3600.0;
hrs = 23.46416667 (6.4)

*Next, thed-IFange from 2 400 007 = 7 mod 12) tod = 2 699 995.

Y vonea =2 400 007 =7 mod 12), ending at a =2 699 995 (= 2 700 007 -12) took 23.84 hours

> 2400007 mod 12;
[ 7 (7.1)
> 2700007 - 12;
[ 2699995 (1.2)

The computation to be undertaken started from @ = 2400 007 and ends ata =2 700 007 - 12



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

I
=

for a from 2400007 by 12 to (2700007 - 12) do ### so a
(mod 3)

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

Il
N

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( "),

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

| ‘The time taken was”, 85835.660, “seconds.’
> a; a-12;

2700007
2699995 (7.3)

> secs := 85835:

hrs := secs/3600.0;
hrs = 23.84305556 (7.4)

*Next, thed-IFange from2 100 007 (= 7 mod 12) toa =2 399 995.

Y vonea =2 100 007 =7 mod 12), ending at a =2 399 995 (= 2 400 007 - 12) took 22.63 hours

7 3.1

|:> 2100007 mod 12;



> 2400007 - 12;
L 2399995 8.2)

The computation to be undertaken started from @ = 2100 007 and ends at a =2 400 007 - 12

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

for a from 2100007 by 12 to (2400007 - 12) do ### so a
(mod 3)

]
=

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

I
N

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&"N mod p = 1 and isprime(p) then print("");
print(a, b, p, ifactor(order(r new(p), p))) fi fi od od; print( "),
print (" "); lprint( The time taken was , time[real] () - st, “seconds.’);

Warning, computation interrupted

‘The time taken was', 32146.203, “seconds.’
> a; a-12;

2215747
2215735 8.3)

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

]
=

for a from 2215735 by 12 to (2400007 - 12) do ### so a
(mod 3)

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

I
N

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 isprime(p) then print( ")

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

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

| "The time taken was , 34736.109, ‘seconds.’
> a; a-12;

2349007
2348995 8.4)

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

for a from 2348995 by 12 to (2400007 - 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 isprime(p) then print( ");
print(a, b, p, ifactor(order(r_new(p), p))) £fi fi od od; print("");
print( ") ; lprint( The time taken was’ , time[real] () - st, “seconds.’);
| ‘The time taken was , 14612.358, ‘seconds.’
> a; a-12;
2400007
2399995 (8.5

> secs := 32146 + 34736 + 1l46l12:

hrs := secs/3600.0;
hrs = 22.63722222 (8.6)



I

*Next, the d=-FANZE from 1 800 007 = 7 mod 12) toa =2 099 995.

Y vonea =1 800 007 =7 mod 12), ending at a=2 099 995 (= 2 100 007 -12) took 21.62 hours

[% 1800007 mod 12;

7 ©9.1)
[> 2100007 - 12;

2099995 9.2)

The computation to be undertaken started from@ = 1800 007 and ends at a =2 100 007 - 12

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

for a from 1800007 by 12 to (2100007 - 12) do ### so a=1
(mod 3)
for b from 8 by 12 to isqgrt((A - a*2)/3) do ### so b = 2
(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( "),

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

| ‘The time taken was', 77825.537, “seconds.’
> a; a-12;

2100007
2099995 9.3)




> secs := 77825:

hrs := secs/3600.0;
hrs :=21.61805556 9.4)

*Next, the d=-FANZE from 1500 007 = 7 mod 12) toa =1 799 995.

Y vonea =1 500 007 =7 mod 12), ending at a=1799 995 (= 1800 007 -12) took 22.27 hours

[% 1500007 mod 12;

7 (10.1)
[> 1800007 - 12;

1799995 (10.2)

The computation to be undertaken started from@ = 1500 007 and ends at « =1 800 007 - 12

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

for a from 1500007 by 12 to (1800007 - 12) do ### so a=1
(mod 3)
for b from 8 by 12 to isqgrt((A - a*2)/3) do ### so b = 2
(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( "),

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

| ‘The time taken was”, 80198.511, “seconds.’




> a; a-12;
1800007
1799995 (10.3)
> secs := 801098:
hrs := secs/3600.0;
hrs :=22.27722222 (10.4)

*Next, the@-range from 1 200 007 =7 mod 12)wwa =1 499 995.

Y vonea =1 200 007 7 mod 12), ending at a=1499 995 (= 1500 007 -12) took 23.1 hours

[% 1200007 mod 12;

7 (11.1)
[> 1500007 - 12;

1499995 (11.2)

The computation to be undertaken started from@ = 1200 007 and ends at a =1 500 007 - 12

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

for a from 1200007 by 12 to (1500007 - 12) do ### so a=1
(mod 3)
for b from 8 by 12 to isqgrt((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 isprime(p) then print( ");

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



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

| "The time taken was , 83135.676, "seconds.’
> a; a-12;

1500007
i 1499995 (11.3)
> secs := 83135:
hrs := secs/3600.0;
hrs :=23.09305556 (11.4)

*Next, the @-range from 900 007 =7 mod 12)t0a =1 199 995

Y vonea =900 007 =7 mod 12), ending at a=1199995 (= 1200 007 ~12) took 22.71 hours

[> 900007 mod 12;

7 (12.1)
[> 1200007 - 12;

1199995 (12.2)

The computation to be undertaken started from @ = 900 007 and ends at a =1200 007 - 12

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

for a from 900007 by 12 to (1200007 - 12) do ### so a=1
(mod 3)
for b from 8 by 12 to isqgrt((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 isprime(p) then print( 7);
print(a, b, p, ifactor(order(r new(p), p))) £fi fi od od; print( "),

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

| ‘The time taken was , 81757.171, "seconds.’
> a; a-12;

1200007
] 1199995 (12.3)
> secs := 81757:
hrs := secs/3600.0;
hrs = 2271027778 (12.4)

FINALLY (Thurs 18th Sept 2014)!!:
Y vonea =600 007 =7 mod 12), ending at « =899 995 (= 900 007 ~12) took 23.16 hours

> 600007 mod 12;
[ 7 (13.1)
> 900007 - 12;
[ 899995 (13.2)

The computation to be undertaken started from @ = 600 007 and ends at a =900 007 - 12

10714:

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



for a from 600007 by 12 to (900007 - 12) do ### so a
(mod 3)

]
=

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

I
N

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

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

"The time taken was , 83363.251, "seconds.’
> a; a-12;

900007
899995 (13.3)

> secs := 83363:

hrs := secs/3600.0;
hrs = 23.15638889 (13.4)

The total run time to end of the above is:

> print (") ;

HOURS := 50.12 + 362.32 + 23.32 + 23.3 + 23.46 + 23.84 + 22.63 + 21.62 + 22.27
+ 23.1 + 22.71 + 23.16;

DAYS := HOURS/24;

HOURS = 641.85
DAYS :=26.74375000 1)







