CS450 – Database System Concepts

  Fall 2015

Instructor: Dr. Jessica Lin

Homework 7 – Due 12/10 

This homework will not be graded, but we will go over the solutions on this date.
Problem 1: For each of the following relations and the corresponding FDs, (1) show whether it’s in BCNF; if not in BCNF, decompose it into BCNF relations; (2) show whether it’s in 3NF.

(a) R(A, B, C, D), F = {BD ( C, AB ( D, AC ( B, BD ( A}

(b) R(A, B, C, D), F = {ABC ( D, BCD ( A, D ( C, ACD ( B}

(c) R(A, B, C, D), F = {AB ( C, BCD ( A, D ( A, B ( C}

(d) R(A, B, C, D), F = {C ( B, B ( A, AC ( D, AC ( B}
Problem 2. Let R(A, B, C, D, E) be decomposed into relations with the following three sets of attributes: ABC, BCD, and ACE. For each of the following sets of FDs, (1) determine whether the decomposition of R is lossless; and (2) determine whether the decomposition of R is dependency-preserving.

(a) F = {B ( E, CE ( A}

(b) F = {AC ( E, BC ( D}

Problem 3. Consider the following set F of functional dependencies on the relation schema R(A, B, C, D, E, F):

F = {A ( BCD, BC ( DE, B ( D, D ( A}

(a) Compute B+.

(b) Prove (using Armstrong’s axioms) that AF is a superkey.

(c) Compute a minimal cover for the above set of FDs.

(d) Give a 3NF decomposition of R based on the minimal cover.

(e) Give a BCNF decomposition of R using the original set of FDs.

(f) Can you get the same BCNF decomposition of R as above, using the minimal cover?
Problem 4. For each of the relations in your project,

(a) determine if the relation is in BCNF; and

(b) if the relation is not in BCNF, decompose it into a set of BCNF relations.
