Homework Assignmen6

15-415Databasé\pplications
Carngjie Mellon University

April 18,2003
Due: April 25,2003(3pm)

1 Administrivia (and lotsof it)

This assignmenis to bedoneindividually. Pleaserepareyour answergypedupin a.doc,.ps,.pdf, or .tex
format,andemailthemto Joe(josephtAT andrev) beforethe submissiordeadline. For all questionsn this
assignmentustify your answersriefly. Answerswith nojustificationatall will notbegivenary credit.

2 Functional Dependencies (40 points)

1. Considetthefollowing tablesandfunctionaldependencies.
R(A,,B,,C,,D;)
(@) A, = B,C,D;
(b) C;, — A;B;
S(A2,B5,C5,D,.E,,F5,Gy)
(@ A, =+ B,C,
T(A3,B5,C5,D4,E5,F)
(@) Az — B5Cq
(c) F; = A;B,
For eachof thetablesR, S, andT, answerthefollowing questions:

(a) List all of the candidatekeys. (3x3 points)
(b) Givetheminimal cover of the setof functionaldependencieg3x5 points)

2. Recallthefollowing axioms:
Reflexivity: If Y C X, thenX — Y.
Augmentationif X — Y, thenXW — YW.
Transitvity: If X — Y andY — Z, thenX — Z.
Union: If X = Y andX — Z, thenX — YZ.
Decompositionif X — YZ, thenX — Y andX — Z.



Pseudotransitity: If X — Y andWY — Z, thenXW — Z.
Setaccumulationif X — YZ andZ — W, thenX — YZW.

Fromthefollowing setof four functionaldependencieslerie (a), (b), and(c). Labeleachstepwith
therule from theabove axioms.

1.A—B
2.C—>B
3.D— ABC
4. AC—D

(a) D — ABCD (3 points)
(b) AC — BD (5 points)
(c) AC — ABCD (8 points)

3 Decompositions (35 points)

1. Decompos¢hetableS from thelastquestioninto two tables,S1andS2,sothatthey areall in BCNF,
with alosslessanddependengcpresering decomposition(10 points)

2. ConsiderthetableU(A,,B,,C,,D,,E,,F,), with thefollowing functionaldependencies.
(a) B,C, =D,
(b) D,E, — A4F,
(c) B,C,—E,

DecomposdJ into two tables,U1 and U2, suchthatthe decompositioris losslessand dependengc
preservingandU1 andU2 arein BCNF. (10 points)

3. Supposeave have arelationalschemaV(A ;,B;,C;), with the only functionaldependenchbeingA —
B. Supposealsothatwe decideto decomposehis schemanto V1(A;,B;) andV2(B;,Cs). Give an
exampleof aninstanceof relationV whoseprojectionontoV1 andV2 andsubsequentejoiningdoes
notyield the samerelationinstance (15 points)

4 Normal Forms (25 points)

1. Considerthetable X(A,B,C). Give a pair of functionaldependenciefor X thatwould putit in 3NF,
but not BCNF. (5 points)

2. For eachof thetablesR, S, T, andU above, answelithe following questions.

(a) Isthetablein 3ANF?(4x3 points)
(b) Isthetablein BCNF?(4x2 points)



