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Ouestion 1: ¢ . i

L CONnee - losica '
_ . neeptual and logical data model (39 pts)
Assume there is a [} ' fol E

- ysiem with the following propertiss Tha 131 ;
several l._'nzii:_'-; ~ =|‘.-'- RaRiaE : Loy idadils -G ropertjes. rhl_ HOTary contams: oneg ar
; | I e sa DOOK. Everyicopyt of 4 book has o rana. ;
specitic location in a shelf T el + DOOK s a copy number and is located at a
ok i 8 8 A Y ) et | 11 ;_.:':. numbper :.||.|.E .|.-‘- |\":]'|.\"._ |!|__:|.'I;.'\|'_\‘|- ”r

the book identify acopy.
L S ) R, T ¥ i 3 7
i @ e an author, and 8 number of pages.
: i nas a nanie as well as a location. Within the librar
System, books are assiened e o ral cat i s
. At assigned 10 one or several catepories. A ca

Every booK has a unique ISBN. 4 publicatio

Publishers publi

wory can be a subcategory of

e R | e e nther A TR 4

x_.'\ %kt|'-. e other alegory. A category has'a name and no fiirther propemnies.

Each reader needs 1o provide ki i 1 : ' 1 h

d diall NS 10 provide his 1e, husther frst name. histher Cily, and his/her
ate Of birth to rep

rary. Each reader gets a unique reader number. Readers borrow

topies of books. Upon borrowin

to the rules of the Entity-Relationship model. define conceptual data model forine

Systemi2l prs)

1':| { .'\1“.'\ =il ".ll-.l;_' CONCED

e avee les propriétés suivantes. La bibliothéque

SUpposons gu'il existe un systeme de |
= ] | TR s Py S o
COnientun Ol ]-_!.:\!L-!‘” S exemplairgs du 1ague Ccopce o U avre - a l.--J J|...'1.'ILJ'1.' Tr_
SO | et e eTAUETe g numero de wpie et e
CODIg gt se trouve 4 un emplacement sp une cétageére. Le numeéro de copie et e

; x il . vre-a un ISBN. unigu » une annee. de
BUmero ISBN du livre identifient une livre a un IS] wnique (=<0 s

s. Les éditeurs publient des livres.

et un certain nombre de

Publication. un titre. un: auteur i | 1-aff :
| : % : | | - 1o evetaime de bibliothegue, i jvres sont alreoles
[ 1 '-.:’gl"'-fl:r } LT TR A1 U U [ieu. Dans:le sysieme de bibliothéque, | VIgs S0nl-d 853
URe ou plusieurs ¢ategories. :
LU o e au une auire |"|U[h‘|;_'!'.' .
le. son prenom., sa ville el sa date de narssance pour

Line ¢ AteEorie et aire une sous-cdigegorne cdaclement 4 uoe gulre

C.i'lrlt.‘gl.r]'il.' 1 e k_';ﬂ:_"__'l_‘.'!'lg‘ i _
Chiale lecteur doit fowmir son nom de amil
- SR SR ORET o ane lecteurn obtent un numerd de |ecteur unigue; Les !L‘L!L'.Lr]";:
sinscrire a la bibliothégue. Chaque fecteur DU : i TS R
o | ires de livres. Lorsde 'emprunt, ia date de retour est enregrsireg
*Mprun so2nemplaircs W N RS i, ‘ -
L “#T-JEIIL‘T“ ¥ ic II -ancepiuel de donnees | MOT) pour le cas decril ci-dessus {23 pts)
| } Proposer un modele CONCEP: -

' D resy modele de données logique ( 16 pls)
1) Traduire le diggramme MC L) 15U nod C giq i

tant &n-un




"‘Em:"ﬂﬂ the retation K (A, B, U, D) and the set of functional dependencies:
F=1AB> C B%DL%‘ Al

:g\:hhal’u-_thahmnwdm kevs for the relation R? Detail all the s teps to derive the candidate keys.
PLs)

—]' ls the relation Ean 2INET Tast 1]‘ ""’[“""

} Assume that R i decom po sed into two relations R1 (A. B Cyand R2 (B, A,
.15 this decomposition hl-.‘i.-::-»_ _|-_j_~.: fy (5pts)

T oo e o ' : a e
I his d ccomposition is dependency preserving. Explain why by computing FD1 and FD2. (8pts)
c. What is the highest normal formal of this l.l'.\.".'."l. ition? Justify (5pts)

Question 3 : Relational aleebra (30 pts)

Consider the following relational database schema consisting of the four relation schemas:

passenger ( pid, pname, pgender, p

d2ENCcy (ald, aname; acny)

Answer the followi g QUestions usimng relational aig pbra

a)Gel the complete det:
b} Get the details about ail flights from Paris 1o Beirut (3
¢) Find only the :'IE.._‘.E_: nUMpers 1or passenger Will pid 123 for fhghts to Beirut b efore 06/11/202
(apis)
d) Find the passenger names for those who do not have any bookings in any flights. (8pts)
&) Find the agency names '..-; apencies that located in the same city s passenger with passenger 1d

123. (8pts)
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