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ABSTRACT

This thesis deals with the complexity of some of the problems
that arise in query optimization and design of relational datsbases.
In query optimization, we focus our study on row minimization of a
tobleau which correspords to minimizetion of joins in a  class of
relationgl. expressions (modelled by tableaux). We give amO(rzca(:_n))
“algorithm for row minimization of a 'simple! tablean, and am
O(rc a(r).min(r,c) + rc Log r) algorithm to synthesize a relational
expression from a simple tablean. However, as shown in the thesis, |
the problem of checking whether a simple tableaux with only 4 rows
is minimel is NP-hard vhen functional and multivalued dependencies
are present. However, row mimimization fof simple tableaux is
NP-complete when only functional dependencies are present. We
also show that the equivalence of simple tableeax (correspondiné
to relational expressions with only two joins) is NP-hard when
multivalued dopendencies are present. 4lso, we study the row
minimizaetion problemn for a class of tableaux beyond simple
tebleax. We show that tho row minimization problem for fam-out-2
tebleenx (& naturel extension to fen-out~free tablesux) is
NP~complete even whan no dependencies are present. The second
part deels with tho problems in the design of reletional date-~
bases. We show that, in the presence of functional and multivalued
depcndencies, thq problem of inferring whether a set of relation
schemes have loss-less-join property is NR-hard both for the gene-

rel case eand when tho number of reletion schemes is 3. Finally, we
give a polynomlial ealgorithm which decomposes & universal relation

into relations in 4NF,
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