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Abstract

Abstract

The purpose of this study is to use algebraic geometry applications as

parameters in constructing perfect linear codes in coding theory.
In this study, a computer program is designed to find the subspaces of
PG (3, q), the program is generalized in order to find the maximum complete
caps m,(3,q) in PG(3,q), when g is prime, 2 < q < 997, as shown in
(Appendix A.3). We have set corollaries (2.4.1,..., 2.4.7) to determine the
values of m,(3,q). Since a geometric method is used here to find the
complete (K, r)-cap. On any line there are at most r points in PG(3,q). As an
example, PG(3,17) is taken, where we found (K,r)-cap, 2<r <18 in
PG(3,17). The study has demonstrated practically and theoretically that
m,(3,17) = 67, which is an oval, called an ovaloid.

Moreover, by applying a geometric method and with the help of a
computer program, we found the maximum complete span of PG(3,13),
which is called a spread, by constructing the (K, &)-span, 1 < 4, as one of
the applications of algebraic geometry. In this regard, the study demonstrated
practically and theoretically that the spread in PG(3,13) is (170, &)-span, as
shown in theorem (3.4.1).

The central problem in the coding theory is to find the parameters of
the linear codes of a fixed set with dimension p = 4, minimum weight d and
order q of the finite field through which the code is defined. In this respect, in
this study we have determined the shortest length of m,(3,q), as well as,
maximum (K, &)-span to construct new codes with d-weight and the
relationships between linear codes, m, (3, q) and maximum (K, &)-span over
a finite prime field. After finding its weight distribution, the study has
investigated these codes and indicated its perfect codes and projective codes.

These perfect codes are appeared for the first time in this study, as shown in
(4.4), (4.7) and (4.8).



Abstract

We have set a general rule for finding the perfect linear codes arising
from maximum (K, &)-span, as shown in the corollary (4.8.1). After defining
and studying the perfect linear codes, we used a geometric method through
the projective geometry, which is the Geometric puncturing, where we
created new perfect linear codes arising from the old codes and bearing the

same qualities. In this method, we relied on the h-fold simplex code, which

was generated from [h9p_1,p, hqp‘l]q-code.
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