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Abstract

The main objectives of this thesis are obtained by application of
Hamming codes in 3- dimensional projective space and the application of
Maximum distance separable and weight distribution (w .d) of optimal
linear dimension (4D) in PG (3, 7). We find 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, the thesis get
results to the weight distribution of 4D optimal linear code [n, k, d], code
in PG (3, 7) , also included that the highest value of (k ,4)-cap is 148
according to this equation: Constraint for (k,4)-cap in PG(t , q) for t=3
,q=7 ,5=2, my(s, q) <3qt+l, myu(s,q) =22

t=s+1_4 t—s_

.. q q
Equat k<my(s,qQ—-(nts-2)—/ ............ *
quation 1s : k <m, (s ,q) -1 (nts-2) -1 ( )

Then maximal size of (k , 4)-cap in PG(t , q)= 148,and determine MDS

codes of dimension four and error — correcting codes and hamming codes
The goal is also to apply the theorem (3.3.3) to find out that MDS is
Ham(r ,q) if it was d=3 and apply example on PG(3,q) ,(qg=3.4,5,7), as
well apply Hamming encoding on PG(3, q)(q=3,4,5,7).
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