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ABSTRACT

Abstract

Cap and code are the most important applications algebraic geometry at the
projective space PG(n, q) .

A (k,r) —cap is a set of k points in PG(n, q), such that at most r points on any
line.

In this work the complete (k,r) —cap is constructed in PG(3,13) and it is found
that the maximum (k,2)-cap , which is called an ovaloid, exists in PG(3,13) , when
k = 45, Theorems [(2.2.14), (2.2.15), (2.2.16)].

Moreover, in coding theory, the problem of finding the shortest linear codes of
a fixed set of parameters is central. Given the dimension K, the minimum weight d,
and the order g of the finite field F; over which the code is defined, the function
nq (K, d) specifies the smallest length n for which an [n, K, d], code exists. The
problem of determining the values of this function is known as the problem of
optimal linear codes.

We denote by F15 the vector space of n-tuples over F,, the field of 13
elements.The weight of a vector ¢ € F15 denoted by wt(c) is the number of
nonzero coordinate positions in C. An [ n, K, d],3code C is a F;3-linear sub space of
Fls.

AcapinX = PG(K — 1, q), is a set of points with no three collinear. Then the
connection between such caps in PG(3,13) and linear codes (of minimum distance)
has been well-studied (Constructions [(3.6.1), ..., (3.6.13) ]).

And we found the weight distribution of a linear code [n, K, d]- code over afield
F15 we represent the codes by the complete (k,r) —caps of PG(3, 13). And we

show that all the codes presented in this thesis are optimal. So, the main problem of
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this study is to compute the weight distribution, spectrum of a given linear code,

and show that all the codes are optimal .

By computer programs (mat lab) we could get the weight distribution, spectrum
of optimal linear code [n, K, d], code in PG(3,13).
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