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ABSTRACT

The digital method for constructing.digital nets and the generalizations of disjunct,
separable matrices for group testing are studied in this thesis. An independent vector
system,called a (d,k, m,s)—system,| plays .an.important role in the constructions of

digital nets and superimposed -codes. Similar to linear codes and their parity-check
matrices, digital (t,m,s)—nets can be constructed -in terms of (d,m,m,s)—systems
together with some combinatorial and number theoretic arguments.

Some generalizations of disjunct and separable matrices for error tolerance will be

considered, including some relationships between them, and concatenated constructions
for them. We further give constructions of superimposed (a,b)-codes by (d,k,m,s)—

systems for some values of a,b. Moreover, the minimum Hamming distances over the
Boolean sums of m columns e (or at most m columns e_ ) over the Johnson schemes
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and the Grassmann schemes are evaluated, followed by some (m,1; ) —separable

. e . .
matrices and (m,1; %) — disjunct matrices as well.
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