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1. [10] List all reasonsthatviewsareuseful.No discussionis needed.

2. [25] Supposea universitylibrary containsbooksandmagazines.Eachbookis describedby
a uniqueISBN number, a title, its author(s)(by nameonly), its publisher(by nameonly),
yearof publication.Each(issueof) magazineis describedby a uniquename,dateof publi-
cation,its publisher(by nameonly), nameof theeditor-in-chief. Library items(booksand
magazines)canbe checked out by patrons(users)who aredescribedby a uniqueSSN,a
nameandanaddress.Supposeeachfacultymembercancheckout up to 100booksand20
magazines.Eachstudentcancheckout up to 20 booksand5 magazines.All otherpeople
caneachcheckout up to 15 items(includingbooksandmagazines).Eachfacultymember
is additionallydescribedby a rankanda telephonenumber. Eachstudentis additionallyde-
scribedby a status(freshman,sophomore,...). Eachstudentandfacultymemberbelongsto
adepartmentthatis describedby auniquename,a locationandatelephonenumber. Design
anEERdiagramfor theabove library database.

3. [15] Answeryesor no for eachof the following statementsaboutfunctionaldependencies
in a relationschemaR(A, B, C, D). No justificationto youransweris needed.

(a) If all tupleshave thesamevalueunderA, thenB � A is true.

(b) If C � D andall valuesunderD aredifferent,thenD � C.

(c) If A � B andB � A, thenthetwo columnsunderA andB areidentical.

(d) If A � B but B doesnotdetermineC, thenA doesnotdetermineC.

(e) If A � B andC � D, thenAC � BD.

4. Considera relationschemaR(B,O,I,S,Q,D)andthesetof functionaldependencieson R: F
=

�
S � D, I � B, IS � Q, IS � O, B � O � .

(a) [7] Is R in 3NF?Why?

(b) [7] Findall candidatekeysof R.

(c) [8] Find theminimalcoverFminof F.

(d) [8] Finda lossless–joinanddependency–preserving3NFdecompositionof R.
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5. [20] Transformthefollowing EERdiagramto relationschemas.Usemethod1 to transform
theIS A hierarchy. Youneedto underlineakey for eachrelationobtained.Youalsoneedto
indicateforeignkeys of eachrelationaswell astheattributesthey reference.Youmayneed
to properlyrenamesomeattributesduringyour transformationto avoid ambiguity.
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Please return the exam sheet with your answers.
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