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Abstract

The main objectives of this thesis are obtained by finding a geometric
construction of complete (k, r)-cap and weight distribution (w .d) of 4D optimal
linear code [n, k],-code with k = 4 ,dimension (4D).In PG (3, 11), we obtain the
Theorem it shows the total number of cap in PG(3,11), we calculated the
maximum value of the k-cap, since the value of the k-cap in PG(3,11) is 36
according to the Theorem (1.6.9) and we also nominate the surfaces and points of

these spaces.

We have proven theoretically and practically that m, (3, 11)
exists, where we obtain the following results:
Theorem: In PG (3, 11) there exist m,(3, 11) =30 - 70
Corollary: In PG (3, 11) there exist m,(3, 11) =39.

In this work, we obtained theoretically and practically the (w.d) of [n, k],-code;
k = 4 ,dimension (4D) and we found the relation between (k, r)-cap and (w.d) of
[n, k]4-code; k =4 ,dimension (4D) we found the minimum distance d and
determine type of linear code and apply the results to the 4D optimal linear code
the inferred from cap.

By (MATLAB) program, we can get new examplesto the weight
distribution of 4D optimal linear code [n, k, d], code in PG (3, 11) (Examples 1,
2,..,10).
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