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CHAPTER 3: The Relational Model

Review Questions:

3.1 Discuss each of the following concepts in the context of the relational data model:

a. Relation: Table with columns and rows. (Only applies to logical structure of the database, not the physical structure)
b. Attribute: Column of a relation. 
c. Domain: Set of allowable values for one or more attributes.
d. Tuple: Row of a relation
e. intension and extension: The structure of a relation, together with a specification of the domains and any other restriction on possible value is intention. The tuples are called the extension or state of relation which change over time.
f. Degree and Cardinality: Degree is the number of attributes in a relation. Cardinality is the number of tuples in a relation
3.2 
Describe the relationship between mathematical relations and relations in 
the relational data model:
Mathematical Relation: Supposed that we have two set, D1 & D2, where D1 = {2, 4} and D2 = {1, 3, 5}. Cartesian product, D1 D2, is set of all ordered pairs, where first element is member of D1 and second element is member of D2 (D1 x D2): D1 D2 = {(2, 1), (2, 3), (2, 5), (4, 1), (4, 3), (4, 5)} we find all combinations of elements with first from D1 and second from D2.  We produce relation R such as: R = {(2, 1), (4, 1)}

 n

XDi

i = 1 any set of n-tuples from this Cartesian product is a relation on the n sets.
Database Relation: We have to define two concept of Database relation: Relation schema: Named relation defined by a set of attribute and domain name pairs. Relational database schema: Set of relation schemas, each with a distinct name.
Example: If the Domain A = A1, A2, A3, …….An      A={A1, A2, A3, ….An}
3.3 Describe the differences between a relation and a relation schema. What is a relational Database schema?

Relation is a table with column and rows. Those mean is all the attributes, domains, tuple, degree and the cardinality belong a table, relation. However Relational Schema is a set of attributes and domain name pairs.  Relational Database schema: A set of relation schema, each with a distinct name.
3.4 Discuss the properties of a relation.
· Relation name is distinct from all other relation names in relational schema.
· Each cell of relation contains exactly one atomic (single) value.
· Each attribute has a distinct name.
· Values of an attribute are all from the same domain
· Each tuple is distinct; there are no duplicate tuples.
· Order of attributes has no significance.
· Order of tuples has no significance, theoretically.
3.5 Discuss the difference between candidate keys and primary key of a relation. Explain what is mean by a foreign key. How do foreign key of relations relate to candidate keys? Give example to illustrate your answer.
Candidate Key: Superkey such that no proper subset is a superkey within the relation. In each tuple of R, values of K uniquely identify that tuple (uniqueness).  No proper subset of K has the uniqueness property (irreducibility). Primary Key: Candidate key selected to identify tuples uniquely within relation. Foreign Key: Attribute, or set of attributes, within one relation that matches candidate key of some (possibly same) relation. Let say we have two different tables: Branch and Staff. Column Branch No in Branch Table is a Primary Key. Branch no in Staff table will be the freeing key.
3.6 Define the two principal integrity rules for the relational model. Discuss why it is desirable to enforce these rules. 
1 Entity Integrity: (Applies Primary Key) in a base relation, no attribute of a primary key can be null. 
2 Referential Integrity: If foreign key exists in a relation, either foreign key value must match a candidate key value of some tuple in its home relation or foreign key value must be wholly null.
3.7 What is view? Discuss the difference between view and a base relation.

View: Dynamic result of one or more relational operations operating on base relations to produce another relation. 
Base Relation: Named relation corresponding to an entity in conceptual schema, whose tuples are physically stored in database.
· A virtual relation that does not necessarily actually exist in the database but is produced upon request, at time of request.
· Contents of a view are defined as a query on one or more base relations. 
· Views are dynamic, meaning that changes made to base relations that affect view attributes are immediately reflected in the view. 
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Entity Integrity a rule is designed to assure that every relation has a Primary Key, and that the data values for that Primary Key are all valid. Every Primary Key’s attributes is NON-NULL.
Referential Integrity: In the relational data model, association between tables are defined through the use of Foreign Keys. Association between HOTELS & ROOM table is defined by including Hotel_No attribute as a foreign Key in ROOM. Referential Integrity constraint is a rule that maintains consistency among the rows of two relations. The rules state that if there is a foreign key in one relation either each foreign key value must match a primary key value in another relation or the foreign key value must be NULL.
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3.10 System Architect is good software to design relational database system.  It is easy to show relationship between tables. It is also easy to show foreign and primary key and update, add and delete rows and column or add new attributes. 
