IT360 Spring 2008 Lab 4 Normalization SOLUTION 
1. The problem is that Students table contains both data about students, and about grades. Another problem is that one cell in the table contains many values. Table is not in 1st Normal Form. 

2. Possible redesign (primary keys are underlined):

Students(Alpha, Name, Email)

Student_Courses(Alpha, Course, GradePoints)

	Alpha
	Name
	Email

	080111
	John Doe
	doe@usna.edu

	072244
	Matt Smith
	smith@usna.edu

	093221
	Melinda Black
	black@usna.edu

	070112
	Tom Johnson
	Johnson@usna.edu


	Alpha
	Course
	GradePoints

	080111
	NN204
	2

	080111
	SI204
	3

	080111
	IT221
	3

	072244
	SM223
	4

	072244
	EE301
	4

	093221
	SI204
	3

	070112
	NN204
	4

	070112
	SI204
	2

	070112
	IT221
	3


3.  (RentalID, Title) ((CustID, CheckOutDate, Director, Category, Price)

RentalID((CustID, CheckOutDate)
Title((Director, Category)

Category(Price

4. Rental table is not in BCNF because not all determinants are candidate keys. In particular, RentalID, Title, and Category are all determinants and are not keys.

5. Deletion anomaly in Rentals: If we delete all the rentals of ‘Die Hard’ movie, the information about the director of the movie is lost.

6. These are the tables obtained after decomposition (primary keys are underlined)

Rentals1 (RentalID, CustID, CheckOutDate)

Categories(Category, Price)

Movies(Title, Director, Category – FK Categories)

RentalMovies(RentalID – FK Rentals1, Title – FK Movies)

7. Depends on the individual design of Online Store 

8. Multivalued dependencies:
CourseID ((Instructor

CourseID ((Book

9. The Courses table is not in 4th Normal Form, since there are multivalued dependencies that are not in their own table

Decomposition in tables that are in 4th Normal Form:

Courses1(CourseID, Instructor)

Courses2(CourseID, Book)

