CSE 594
University of Washington

1. Summer 1998
Homework 1
See the web page for some homework guidelines and policies.

2. (30 points)  Draw an E/R diagram for a database that will contain information about something you find interesting.  You will be working with this database throughout the course:  in later homeworks you will create relations based on the E/R diagram, do the physical design, populate it, add some complex constraints, and query it.  As a rough guideline, a minimum of about five entity sets is needed to get a database of sufficient complexity for what we need to do this summer, so choose your application area accordingly.  In addition to the E/R diagram, list (in English) any integrity constraints (or other information) that have not been represented in your E/R diagram.

3. (30 points)  For each of the two problems labeled A and B below, do the following:

i. List all candidate keys for the relation.

ii. State the highest normal form satisfied by the relation.

iii. What redundancies, if any, are present in the relation?

iv. Decompose the relation so that the new relations are all in (at least) the next-highest normal form.  Write the relations as part of your answer, indicating primary and foreign keys.

v. Which, if any, of the redundancies has your decomposition eliminated?

vi. Identify the highest normal form satisfied by the new relations.

vii. Is your decomposition lossy or lossless?  If it is lossy, give a lossless decomposition.

viii. Does your decomposition preserve dependencies?  If not, which are lost?  If any are lost, give a new decomposition that preserves all dependencies, or convince me that it is not possible.

Here are the relations and dependencies:

A. EMP_PROJECTS (Ssn, Pnumber, Ename, Pname, Hours, Plocation)

{Ssn, Pnumber} -> Hours

Ssn -> Ename

Pnumber -> {Pname, Plocation}

B. GAMES (VisitingTeam, GameDate, GameTime, Referee, Rink)

{VisitingTeam, GameDate} -> {GameTime, Referee, Rink}

{Referee, GameDate, GameTime} -> VisitingTeam

{Referee, GameDate} -> Rink

4. (20 points)  Prove that if R is in 3NF and every candidate key has one attribute, then R is in BCNF.

5. (20 points)  Show that each of the following are not valid rules about functional dependencies by giving example relations that satisfy the given dependencies but not the one that allegedly follows:

A. If A -> B then B -> A

B. If AB -> C and A -> C, then B -> C

C. If AB -> C, then A -> C or B -> C

