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PPLICATION OF WEIL NUMBERS

OVERVIEW

The study of cyclic difference sets is 1mportant
in the field of design and coding theory.

Many different approaches have been used to
prove the existence or nonexistence of a cyclic
difference set.

Still, thére are some open cases in which the
existence of a cyclic difference set i1s unknown.

OBJECTIVE

Tackle the list of open difference set parameters
(source: La Jolla Difference Set Repository) with
the application of weil numbers.

METHODOLOGY

= ™ Dev-C++ 4.9.9.2
Lm PARI
[Reading GPRC: /cygdrive/c/Program Files/PARI/.gpec ...Done.

GP/PARI CALCULATOR Version 2.2.18 {development CHANGES-1.126@>
i686 running cygwin (ixB6 kernel) 32-hit version
compiled: Apr 21 2085, gcec-3.4.1 {cygming special)
{readline v5.8 enabled, extended help availahle)

Copyright (C» 2006-2005 The PARI Group

JPARI/GP is free software, covered hy the GNU General Public License, and
comes WITHOUT ANY WARRANTY WHATSOEUER.

Type 7 for help., “g to quit.
Type 712 for how to get moral {and possibly technical) support.

fparisize = 400000A,. primelinit = 5PEPBA

(18:28> gp > read("D: \\URECR\\weﬂL b H

<18:28> gp > Weil<5,196, "D (1785 224 28>\ welilES.txt");

2 is self-conjugate mod 5

18:21> gp > Weil(5,49,"D:N\\¢1785,224,28)\\weilE5.txt");

? is self-conjugate mod

(18:21> gp > Weil(5,1,"D: \\(1785,224,28>\\weilE5.txt");
(18:21> gp > Weild17,196,"D=3\\{(1785,224,28>\\weilE17.txt");
2 iz zelf-conjugate mod 17

(18:21) gp > Weild17?,49, "D\ (1785,.224, 280\ \eilE1?. txt");
7 iz self-conjugate mod 1'?

(18:21) gp > Weil(B5,196,"D:\\{(1785,224,28 > \\uweilEBS.txt">;
In1t1a1121ng field of degree 32..

Don
(18 24) gp >

Use of Weil Number Program C++ Program for Vario

Computation

RESULTS
Following open cases are solved:

(1) (1785,224,28)
(2)(639,232,84)
(3)(5859,203,7)
(4)(8591,4295,2147)

FUTURE PLAN

Solve the remaining
open cases

Computations:

* Generate all D;from the
output of Weil Number
Program:

D,D," = n(mod ®,)

* Apply recursive formula:

rigroi=)

1
mod(

d-1

. Dy=> A x" (modx‘-1)
to obtain Zﬂ o

1
A - ol S (J, .’4. d S __, .’4’.‘“1 = Z
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Outout Of Intermediate Results
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