Chapter 3
questions

1. How is creating a table similar to writing a chapter of a book?

Ans: A table is composed of a heading (or definition) part and a content (or body) part as a book chapter is.

2. With what terminology for relational databases are you most comfortable? Why?

Ans: Students' responses will vary.  However, an example response might be:  The terminology I'm most comfortable with is Table for relational databases because of its familiarity and simplicity. Tables are used to communicate ideas in many fields. 

 3.
What is the difference between a primary key and a candidate key?

Ans: A primary key is chosen from among the candidate keys. While the primary key cannot contain null values, the candidate key can have null values. Candidate keys that are not primary keys are declared with the UNIQUE keyword.

 

 4.
What is the difference between a candidate key and a superkey?

Ans: A superkey may not be minimal. A candidate key is a minimal superkey. A superkey is minimal if removing an column makes it no longer unique.
 

 5.
What is a null value?

Ans: A null value represents the absence of an actual value.  A null value can mean that the actual value is unknown or does not apply to the given row.
 

 6.
What is the motivation for the entity integrity rule?

Ans: Entity integrity ensures that entities (people, things, and events) are uniquely identified in a database.  For auditing, security, and communication reasons, it is often important that business entities be easily traceable.
 

 7.
What is the motivation for the referential integrity rule?

Ans: Referential integrity ensures that a database contains valid connections.  For example, it is critical that each row of the Enrollment table contains a social security number of a valid student.  Otherwise, some enrollments can be meaningless, possibly resulting in students denied enrollment because non-existing students took their places.
 

 8.
What is the relationship between the referential integrity rule and foreign keys?

Ans: Referential integrity involves the allowable values in foreign keys. A foreign key can store a value matching a candidate key value in some row of the table containing the associated candidate key or a null value.
 

 9.
How are candidate keys that are not primary keys indicated in the CREATE TABLE statement?

Ans: The CREATE TABLE statement has a UNIQUE constraint for candidate keys that are not primary keys.
 

 10.
What is the advantage of using constraint names when defining primary key, candidate key, or referential integrity constraints in CREATE TABLE statements?

Ans: The advantage of using a constraint name is that the constraint is easy to identify when a violation occurs.
 

11.
When is it not permissible for foreign keys to store null values?

Ans: When a foreign key is part of a primary key, null values are not permitted.

 12.
What is the purpose of a database diagram such as the Access Relationship window?

Ans: To make referential integrity easier to define and understand than the text representation in the CREATE TABLE statement. In addition, a graphical representation supports nonprocedural data access.

 13.
How is a 1-M relationship represented in the Relational Model?

Ans: In the CREATE TABLE statement, primary keys and related foreign keys along with referential integrity constraints represent 1-M relationships. In the Access Relationship window, a line connecting two tables represents a 1-M relationship. The relationship line connects the parent or “1” table (the primary key table) with the child or “M” table (the foreign key table). The symbol of “1” is presented at the end of the line connected to the “1” table. The symbol of “∞” is presented at the other end of the line connected to the “M” table.

 14.
How is an M-N relationship represented in the Relational Model?

Ans: An M-N relationship cannot be directly represented in the Relational Model. Two 1-M relationships and a linking or associative table represent an M-N relationship.

 15.
What is a self-referencing relationship?

Ans: A self-referencing relationship is a relationship in which a foreign key refers to the same table. Self-referencing relationships represent associations among members of the same set.

 16.
How is a self-referencing relationship represented in the Relational Model?

Ans: In the CREATE TABLE statement, a foreign key referring to the primary key of the same table along with a referential integrity constraint represents a self-referencing relationship. In the Access Relationship window, a self-referencing relationship is represented indirectly in the Relational Model. A relationship line of the self-referencing relationship table is linked to itself in a copied table, which is not a real table as it is created only inside the Relationship Window.  For example, in the University Database, the self-referencing relationship for Faculty is represented as a relationship between the Faculty and Faculty_1 tables.  Faculty_1 is not a real table.

17.
What is a referenced row?

Ans: Referenced rows are rows in a parent table of a 1-M relationship. A row is referenced if there are rows in a child table with foreign key values identical to the primary key value of the parent table row.
 18.
What two actions on referenced rows can affect related rows in a child table?

Ans: The two actions are deleting a referenced row and updating the primary key of a referenced row.
 19.
What are the possible actions on related rows after a referenced row is deleted or its primary key is updated?

Ans: The possible actions are: restrict (do not allow the operation on the referenced row), cascade (perform the same action on the related rows), nullify (set the foreign values in related rows to null), and default (set the foreign values in related rows to a default value).
20.
Why is the restrict action for referenced rows more common than the cascade action?

Ans: Because the restrict action helps maintain a degree of accuracy between tables. The restrict action prevents a user from deleting records from a primary key (referenced) table when there are associated records in a foreign key (referencing) table. For example, in the University Database, a user cannot delete a course if there related no related offering. The restrict action also prevents users from changing primary key values that would result in orphan records. For example, a faculty primary key should not be changed if there are related faculty in offering; otherwise the offering will result in a record with an unassigned faculty.

 21.
When is the nullify action not allowed?

Ans: The nullify action is not permitted if the foreign key does not allow null values.
22.
Why study the operators of relational algebra?

Ans: Knowledge of the operators can improve your query formulation skills. The operators are the fundamental ways to retrieve data from a relational database. To help you become proficient in query formulation, you should understand the purpose and inputs of each operator.

23.
Why are the restrict and project operators widely used?

Ans: Because users often want to see a subset rather than an entire table, these operators are widely used.  These operators are also popular because they are easy to understand.
24.
Explain how the union, intersection, and difference operators for tables differ from the traditional operators for sets.

Ans: The union, intersection, and difference operators for tables operate in the same way as the traditional operators for sets. The only difference is that the table operators to rows of a table. Compatibility is a new concept for the table operators as compared to the traditional set operators.  With the table operators, both tables must be union compatible because all columns are compared.

25.
Why is the join operator so important for retrieving useful information?

Ans: Because information resides in different tables, combining tables is important. The join operator is used for combining tables to retrieve information from different tables.

26.
What is the relationship between the join and the extended cross product operators?

Ans: The extended cross product operator is a building block for the join operator.

27.
Why is the extended cross product operator used sparingly?

Ans: The extended cross product operator can combine any two tables. Other table combining operators have conditions about the tables to combine. Because of its unrestricted nature, the extended cross product operator can produce tables with excessive data.
28.
What happens to unmatched rows with the join operator?
Ans: Unmatched rows are removed from the result of the join operator. Unmatched rows are included in the result of the full outer join operator.

29.
What happens to unmatched rows with the full outer join operator?

Ans: Unmatched rows from both input tables are included in the result of the full outer join operator.

30.
What is the difference between the full outer join and the one-sided outer join?

Ans: Full outer join includes the nonmatching rows from both tables. The one-side outer join includes the nonmatching rows from the designated input table.

31.
Define a decision-making situation that might require the summarize operator.
Ans: Students' responses will vary.  However, an example might be:  The decision on granting a scholarship to a student might require the summarized operator to retrieve all students who have GPAs above 3.75.

32.
What is an aggregate function?

Ans: An aggregrate function is a statistical function used in the summarize operator. Common aggregate functions for databases are sum, count, min, max, and average. 

33.
How are grouping columns used in the summarize operator?

Ans: Grouping columns are used to organize data in the summarize operator. The result of a summarize operation includes one row for each combination of grouping column values. 

34.
Why is the divide operator not as widely used as the join operator?

Ans: Because the matching requirement in the divide operator is more stringent than the join operator. 

35.
What are the requirements of union compatibility?
Ans: Two tables are union compatible if they have the same number of columns and each corresponding column has a compatible data type allowing equality comparisons. 

36.
What are the requirements of the natural join operator?

Ans: In a The natural join operator uses equality as the matching operator with join columns with the same unqualified name. In the result, one of the join columns is discarded. 

37.
Why is the natural join operator widely used for combining tables?

Ans: The natural join is widely used because equality is the most common way to compare join columns and most tables that should be combined have the same unqualified name.
38.
How do visual tools such as the Microsoft Access Query Design tool facilitate the formulation of join operations?

Ans: Visual tools allow a user to select the tables to combine. The join conditions are determined by the tool. The user can change the join condition in unusual situations when different join conditions should be used. 
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