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COSET WEIGHT DISTRIBUTIONS 19

of even integers without gaps. The frequency divided by ¢/2 of the value

290 + 2¢ with 0 < £ < 50 is given by

1 if £ =11,
13+ < 1 if £ =37,
0 else,
where v = (vo,...,7s0) 1S the vector

v =(1,0,1,0,1,0,6,3,5,5,12,7,19, 15,22,25, 37, 40, 43, 37, 35, 60, 54,72, 72,

58,65, 61,57,57, 63,48, 35,44, 34,34,25,29,25,15,9,7,2,3,7,3,3,1,0,1,2).

In accordance with our heuristics less than 1% of the N(A, B) lie outside the

interval [300,384].

§5. THE COVERING RADIUS

A problem in coding theory that precedes the coset weight distribution

: problem is the determination of the covering radius. It is defined for a binary
- linear code C of length n as the smallest integer p such that the spheres of
- radius p around the codewords cover F7. Equivalently, it is the maximum
~ weight of a coset leader (by which we mean a vector of minimum weight

in a coset of C in F7). It is an interesting parameter of a code since it

- provides information on the performance of the code when used in data
- compression.

In a series of papers [H-B], [A-M] and [H], of which [H-B] and [H] treat

; the case m even and [A-M] the case m odd, it was proved that the BCH(3)

. code of length n = 2™ — 1 has covering radius

p(BCH(3)) =5 for m>4.

- The proofs for the various cases are very different. Using algebraic geometry
~ we can give a unified proof.

In order to prove that p(BCH(3)) = 5 we have to show that for every

(A,B,C) € F; the system of equations:

X{+...+x5=A,
(15) o+...+x=8B,
O+... +x5=C,

has a solution (xq,...,xs5) € Ffl. On replacing x; by x; + A we may assume
without loss of generality that A = 0 and (B,C) # (0,0). If we then
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homogenize (15) the system

5 5 5
(16) | in = i} Zx? = Bx}, Zx,s = Cxp
i=1 i=l1 i=1

defines a projective variety V of dimension 2 in the five dimensional projective |

space P°.
We intersect V' with the hyperplane xp + x5 = 0 and obtain a system
of equations of the form (2). By using the results of Section 1 (especially

Corollary (1.3)) one can easily show that p(BCH(3)) =5 for m > 10. We
leave the details to the reader.

As a final remark we would like to point out that we think that many
more problems on cyclic codes can be attacked succesfully using methods
from algebraic geometry as is done in this paper. We refer to [C] for a list
of such problems. . R
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