Relational Data Model and Algebra Model
A relational database is a database that has a collection of tables of data items, all of which is formally described and organized according to the relational model. Data in a single table represents a relation, from which the name of the database type comes. In typical solutions, tables may have additionally defined relationships with each other.
Characteristics of a Relational Table 
1 A table is perceived as a two-dimensional structure composed of rows and columns.
2 Each table row (tuple) represents a single entity occurrence within the entity set.
3 Each table column represents an attribute, and each column has a distinct name.
4 Each row/column intersection represents a single data value.
5 All values in a column must conform to the same data format.
6 Each column has a specific range of values known as the attribute domain.
7 The order of the rows and columns is immaterial to the DBMS.
8 Each table must have an attribute or a combination of attributes that uniquely identifies each row.
Terminology
The relational database was first defined in June 1970 by Edgar Codd, of IBM's San Jose Research Laboratory
-A relational database has become the predominant choice in storing data. Other models besides the relational model include the hierarchical database model and the network model.
The table below summarizes some of the most important relational database terms and their SQL equivalents
	SQL term
	Relational database term
	Description

	Row
	Tuple or record
	A data set representing a single item

	Column
	Attribute or field
	A labeled element of a tuple, e.g. "Address" or "Date of birth"

	Table
	Relation or Base relvar
	A set of tuples sharing the same attributes; a set of columns and rows

	View or result set
	Derived relvar
	Any set of tuples; a data report from the RDBMS in response to a query



The term relational does not just refer to relationships between tables: firstly, it refers to the table itself or rather, the relationship between columns within a table; and secondly, it refers to links between tables.
Primary Key and foreign Key
In the relational model, each table schema must identify a column or group of columns, called the primary key, to uniquely identify each row. A relationship can then be established between each row in the table and a row in another table by creating a foreign key, a column or group of columns in one table that points to the primary key of another table. The relational model offers various levels of refinement of table organization and reorganization called database normalization. (See Normalization below.) The database management system (DBMS) of a relational database is called an RDBMS, and is the software of a relational database.

In relational databases, each data item has a row of attributes, so the database displays a fundamentally tabular organization. The table goes down a row of items (the records) and across many columns of attributes or fields. The same data (along with new and different attributes) can be organized into different tables.
Important columns in any relational database's tables will be a column whose entry (customer ID, serial number) can uniquely identify any particular item or record (the primary key), and any column(s) that link to other tables (the foreign key(s)). The size and complexity of relational databases typically requires stored procedures to support the relationships and provide access (interfaces) to external programs which, for example, "query" the relational database to retrieve and present selected data.
Relational databases are both created and queried by Database Management Systems (DBMSs). 
Relational databases displaced hierarchical databases because the ability to add new relations made it possible to add new information that was valuable but "broke" a database's original hierarchical conception. 

Relational Algebra
What is an algebra?
An algebra consists of a set of atomic operands, and a set of operators. We can form algebraic expressions by applying operators to operands (which can be atomic or expressions themselves).

Example:
In the algebra of arithmetic, the atomic operands are constants and variables, and the operators are +, -, /, and ·. Using these we can form expressions like ((x + 7)/(y − 3)) + x.

Relational algebra, defined in its basic form by E. F. Codd in 1970, has relations as atomic operands, and various operations on relations (such as select and join) as operators. It is the mathematical basis of SQL queries.

Example relational algebra expression:
a  ≥ 5 (R1 x R2)  U R3
using the operators a  ≥, x, and U on operands R1, R2, and R3. 

Top reasons why relational algebra is covered in most database textbooks:
1. It gives another view of SQL queries, and thus a better understanding.
2. It is used in query optimization (to learn about this, enroll for Advanced
Database Technology in spring 2006!)
3. It can be used for reasoning about relational queries and constraints.
4. It is the historical background of relational databases.
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– Selection ( ) Selects a subset of rows from relation.
– Projection (π ) Deletes unwanted columns from relation.
– Cross-product (x) Allows us to combine two relations.
– Set-difference (-) Tuples in reln. 1, but not in reln. 2.
– Union (U) Tuples in reln. 1 and in reln. 2.

Additional operations:
– Intersection, join, division, renaming: Not essential, but (very!) useful.

Since each operation returns a relation, operations can be composed!

Selection
selection is the operation of choosing the tuples in a relation satisfying some condition.
In relational algebra, the operator c  is used for selection with condition C.
Formally, c = {t   R | t satisfies C}. Thus:
¾C(R)
corresponds in SQL to
SELECT *
FROM R
WHERE C

