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ABSTRACT 

The aim of this thesis is to show how the closure 

representation of a subsets of a relational scheme seems to be 

useful for solving problems related to the functional dependencies 

(FDsl, and normal forms (Nfs) foe relational database 

Specifically, we introduced the following results: 

Some additional properties of the class of closed sets 

w. r. t. functional dependency 

Investigation semilattice and topology w. r. t the previous 

class. 

Introduce a new class of sets of FDs, and class of se:s 

related to it, and use them to represent the intersection 

semilattice of closed set by FDs. Also we introduce a 

n<::!cessary and sufficient condition for the closeness of a 

subset of relation scheme. 

Using the previous investigation with some class of closed 

sets, to zoom the new characterization of normal forms 

relational schemes, and to solve scme problems related to 

the normal forms. 
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SUMMARY 

The relational model has at::r-a·-:::ted widespread in'c.erest among 

database practi_tioners and researchers for its conceptua 1 

simplicity as well as its mathematical concepts. One database 

problem that is especially easy to formulate in terms of relations 

is that of logical schema desig:l: given a descriptiC';·. of an 

application, find a good schema that describes the structure of 

the corresponding database. Currently, this logical design problem 

is largely in the hands of database administrators (DBA' s; whose 

tools for performing this task are too weak relative to the 

complexity of the problem. 

In early papers on the relational database model, E. F. Codd, 

attempted to put some concepts into the logLcal database design 

process by defining certain normal forms for a relational scheme; 

these normal for-ms were a Hell-defined goal towards which a DBA 

might strive. Codd' s nor-mal forms wer-e based on the concept of 

funct ion.J.l dependency, which is essentially a f1.e.nctional 

relationship among relational database attr-ibutes The concept of 

functional dependency was studied and !"eformalized ir, this thesis 

to show its importance, both for the lo,:<ical design of relational 

database schemes, and for the investigation of properties of 

relational schemes. 

Although; the simplicity of the concept of functional dependency, 

applying it to schema design requires a fal.dy ·:::omplex 



mathematical treatment. Armstrong, W. W. (2] hc:s presented a set of 

axioms (i.e., inference rules) for functional dependencies. Every 

problem dealing with functional dependencies requires a 

manipulation of functional dependencies according to these axioms. 

This thesis is decomposed into five chapters. ~he first one 

provides an introduction to the concept of relational database 

Specifically, we discuss aspects of the relational database model 

in details. Also we present some aspects of lattice, semila:tice 

and, partial order set, which are used in the next chapters. 

In the second chapter, we will present the concept of 

translation of relation schemes for a set of functional 

dependencies. We will show how the closure representation of a 

subset of a relation sch8me seems to be useful for solving 

problems related to the functional dependencies. Specifically, the 

following results are introduced: 

(1) Some additional properties of the class of closed sets 

w.r. t. functional dependency. 

(2) Investigation semi lattice and topology w. r. t the previous 

class. 

(3) Introduce a new class c.f sets of FDs, and class of sets 

related to it, and use ti•l:m to represent the intersection 

semilattice of closed set by FDs. Also we introduce a 

necessary and sufficient condition for the closeness of a 

subset of relation scheme. 

i i 
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CHAPTER 1 

INTRODUCTION AND BASIC CONCEPTS 

1-1 INTRODUCTION. 

The principles of the relational model were originally laid 

down by, E. F. Codd ( 1970). The rna thema tical concept under ~ying the 

relational model ls the set-theoretic "relation". 

In addition, we will give the concrete definiticn of 

relational database in section (1-2), here we present a ge.:1eral 

illustration of these concepts to compare it with other models 

(i.e., Hierarchical and Network models). 

DATA STRUCTIIRE: 

A relational database appears as a set of relations, hence 

its name, these relations are also called tables Each relation 

has a schema that describes its structure and an extension that 

corresponds to the state of this relation at any given moment 

The schema of a relation is made up of a set of attributes 

{or columns). The key is a subset of attributes, that identifies 

all other attributes of the relation. The extension of a relation 

is made up of a set of tuples {or rows). A tuple corresponds to 

a set of values taken by the attributes of a relation to represent 

an object or a link between objects in the real world. 



DATA MANIPULATION: 

The relational model has two types of operators unary and 

binary. The unary operators are, Project ion and Selection, whJ le 

the binary operators are, Union, Jntersec:tion, Difference, 

Cartesian produ.ct, and Join. The first three of these may only 

apply to relations of the same schema. 

We can disllnguish [13] a relational system from a non-

relational one as follow: 

The user of a relational system find the data as tables. The usee 

of a nonrelational system by contracts, find other data structure. 

Those other structures, in turn, require other operators to 

manipulate them. For example, in IMS (Information Management 

' system), which is a hierarchic system, the data is represented to 

the user in the form of a set. of tree structures, and the 

operators provided for manipulating such structures includ:ng 

operators for· traversing hi~~rarchic path up and down the tree. 

Example 

Figs. (1-1) and (1-2) shows an example of relational database, 

namely the suppliers-and-parts dataL-lase [13]. 

s 
S# Sname Status City 

I 51 Aly 20 Cairo 

I 
52 Said _I 10 Alx 1 

SJ Maher 30 Cairoj 

p 

c~ P# Pname Color I Weight 

Red 12 ] P1 Not Cairo I 
P2 Bolt Green 17 Alx 
PJ Screw Red 

I 
17 Roma J 

P4 Garm Blue 14 Cairo 
·~ 

Fig. (1-1 l 
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SPI S# P# QTY 

I 
Sl Pl 300 
Sl PZ zoo 

I 51 P3 400 

I Sl P4 zoo 

I 
52 Pl 100 
sz PZ 100 

I 53 P3 300 
~. 

Fig. ( 1-2 I 

As the figures shown above , the database consists of three tables 

(relations), namely, S, P, and SP. 

Table S represent suppliers. Each supplier has a supplier number 

(S#), unique to that supplier. 

Table P represents parts (more accurately, kinds of part). Each 

kind of part has a part number (P#), which is unique. 

f 
Table SP represents shipments, it serves in a sense to connect the 

other two tables together. 

ADVANTAGES OF RELATIONAL DATABASE MODEL: 

The relational database model has many advantages over the 

other models (i.e., Hierarchical and Network models): 

1. The tabular representation used in the relational scheme 

is easy f,1r users to comprehend as well as easy to implement 

• 
in the physical database system . 

2. It i.s relatively easy to implement any other type of data-

base structure into the relational scheme. Thus the scheme 

may be vi.ewed as one form of universal representation 
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