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Chapter 4: Relational Algebra and Relational Calculus:

Review Questions:

4.1 What is the difference between a procedural and a non-procedural language? How would you classify the relational algebra and relational calculus?


Relational Algebra is a (high-level) procedural language: it can be used to tell the DBMS how to build a new relation from one or more relations in the database. The relational calculus is a non-procedural language: It can be used to formulate the definition of a relation in terms of one or more database relation. However, formally the relational algebra and relational calculus are equivalent to one another: for every expression in the algebra, there is an equivalent expression in the calculus.

4.2 Explain the following terms?

· Relationally complete

· Closure of relational operation?


The relational calculus is used to measure the selective power of relational languages. A language that can be used to produce any relation that can be derived using the relational calculus is said to be relationally complete. Most relational query languages are relationally complete but have more expressive power than the relational algebra or relational calculus because of additional operations such as calculated, summary, and ordering functions. 

Closure is allowing expression to be nested, just as in arithmetic. 

4.3  Define the five basic relational algebra operations. Define the join, Intersection, and Division operations in terms of these five basic.

· Selection: The selection operation works on a single relation R and defines a relation that contains only those tuples of R that satisfy the specified condition {(predicate) 
· Projection: The projection operation works on single relation R and defines a relation that contains a vertical subset of R, extracting the value of specified attributes and eliminating duplicates.
· Cartesian product: (R x S) The Cartesian product operation defines a relation that is the concatenation of every tuples of relation R with every tuple of relation S.
· Union: (R U S) Union of two relations R and S defines a relation that contains all the tuples of R, or S, or both R and S duplicate tuples being eliminate. R and S must be union-compatible. 
· Set difference: (R – S) The set difference operation defines a relation consisting of the tuples that are in relation R, but not in S. R and S must be union-compatible.

The 5 fundamental operations in relational algebra perform most of the data retrieval operations that we are interested in. In addition, there are also:
· Join: Join operation combines two relations to form a new relation, is one of the essential operations in the relational algebra.
·  Intersection: Produce relation that contains all the tuples in both R and S. R and S must be union-compatible.
· Division operations: Division operation defines a relation over the attributes C that consist of the set of tuples from R that match the combination of every tuples in S.
4.4. Discuss the differences between the five joint operations: Theta joint, Equijoin, natural join, Outher join, and semijoin. Give example to illustrate your answer?

· Theta join: Produce a relation that contains tuples satisfying the predicate F from the Cartesian product of R and S.

· Equijoin: Produces a relation that contains tuples satisfying the predicate F (which only contains equality comparison) from the Cartesian product of R and S

· Natural join: An equijoin of the two relations R and S over all common attributes x. One occurrence of each common attribute is eliminated.

· Outher join: Joint in which tuples from R that do not have matching values in the common attributes of S are also included in the result relation.

· Semijoin: Produce a relation that contains the tuples of R that participate in the join of R with S. 

EXERCISES

4.8 Describe the relation that would be produces by the following relational algebra operations:

· A. Produce a list of hotelNo for all Room, showing only List all room with a price greater than 50.
· B. Use selection operation to extract those tuples where Hotel.hotelNo = Room

· C. List the Hotel names of all Hotels where Hotel.hotelNo = Room with a price greater than 50.
· D. List the Guess of all Booking who have date.To greater equal than 1 January 2002.

· E. List complete details of all Hotels where Hotel.hotelNo = Room with a price greater than 50.
4.9. Provide the equivalent tuple relational calculus and domain relational calculus expression for each of the relational algebra queries given in Exercise 4.8

4.10 Describe the relations that would be produced by the following tuple relational calculus expressions:

· A. Find details of all Hotel in London.
· B. There is exist Hotel tuple with a price greater than 50.
· C. There is exist Hotel tuple with a same Booking guess name John Smith.
· D. Find the details of all hotel tuple with booking of two guesses dateFrom.

