
FACULDADE DE CIÊNCIAS E TECNOLOGIA
UNIVERSIDADE NOVA DE LISBOA

departamento de informática

_2TQ`i QM i?2 S?. h?2bBb Q7 >�M� SHm?�ÍFQp�

J�v Ry- kyky

h?2 i?2bBb bm#KBii2/ #v >�M� SHm?�ÍFQp� Bb p2`v r2HH r`Bii2M �M/ 2�bv
iQ 7QHHQr- �M/ i?2 H�M;m�;2 Bb T`2+Bb2 �M/ �++m`�i2X h?2 /Q+mK2Mi Bb Q`@
;�MBx2/ BM e +?�Ti2`bX h?2 }`bi *?�Ti2` KQiBp�i2b �M/ T`2b2Mib i?2 K�BM
+QMi`B#miBQMb Q7 i?2 i?2bBbX h?2 M2ti *?�Ti2` T`2b2Mib #�bB+ +QM+2Tib `2H2@
p�Mi iQ i?2 `2�/2` �M/ �HbQ QM bQK2 7mM/�K2Mi�H `2H�i2/ rQ`F- r?B+? Bb i?2M
+QKTH2K2Mi2/ #v � b2+iBQM QM `2H�i2/ rQ`F BM 2�+? Q7 i?2 7QHHQrBM; +?�Ti2`bX
h?2b2 7QHHQrBM; *?�Ti2`b `2TQ`i QM Q`B;BM�H rQ`F �M/ b+B2MiB}+ +QMi`B#miBQM
Q7 >�M�- M�K2Hv QM i?2 �TTHB+�iBQMb Q7 ;2M2iB+ �H;Q`Bi?Kb QM MQBb2 #�b2/
i2biBM;- QM i?2 mb2 Q7 /�i� KBMBM; BM i2biBM; +QM+m``2Mi T`Q;`�Kb- �M7 i?2M
�MQi?2` *?�Ti2` QM T`2/B+iBQM +Qp2`�;2 Q7 2tT2MbBp2 K2i`B+b 7`QK +?2�T2`
QM2bX h?2 bBti? �M/ H�bi *?�Ti2` T`2b2Mib i?2 +QM+HmbBQMbX

h?2 i?2bBb �//`2bb2b � p2`v `2H2p�Mi �M/ mT@iQ@/�i2 i?2K2 BM +QKTmi2`
b+B2M+2, ?Qr iQ BKT`Qp2 i?2 T`Q+2bb Q7 p�HB/�iBM; i?�i � TB2+2 Q7 +QM+m``2Mi
bQ7ir�`2 7QHHQrb Bib bT2+B}+�iBQM rBi?Qmi ~�rb\

*QM+m``2Mi bQ7ir�`2 Bb FMQrM iQ #2 /B{+mHi iQ i2bi /m2 iQ i?2 p2`v
H�`;2 bi�i2@bT�+2X PM i?2 QM2 ?�M/- bQ7ir�`2 i2biBM; �TT`Q�+?2b i?�i bvb@
i2K�iB+�HHv 2tTHQ`2 i?2 bi�i2@bT�+2 T`QpB/2 7mHH +Qp2`�;2 �M/- ?2M+2- ?B;?
+QM}/2M+2 QM i?2 +Q``2+iM2bb Q7 i?2 �TTHB+�iBQM- #mi 7`2[m2MiHv i?2 iBK2 iQ
`mM bm+? p�HB/�iBQMb �`2 mM#2�`�#H2X PM i?2 Qi?2` ?�M/- M�śp2 bi�iBbiB+�H@
#�b2/ bQ7ir�`2 i2biBM; �TT`Q�+?2b i2M/ MQ #2 MQM@2z2+iBp2 #Qi? BM i2`Kb Q7
iBK2 �M/ Q7 +Qp2`BM; i?2 �TTHB+�iBQM bi�i2@bT�+2- `2/2`BM; bm+? �TT`Q�+?2b
Q7 HBKBi2/ mb27mHM2bbX LQBb2@#�b2/ bi�iBbiB+�H i2biBM; �TT`Q�+?2b �BK �i +QK@
T`QKBbBM; ;QQ/ +Qp2`�;2 rBi? �++2Ti�#H2 2t2+miBQM iBK2bX >�MM� �/p�M+2b
i?2 bi�i2 Q7 i?2 �`i QM i?Bb K�ii2` #v bim/vBM; �M/ T`QTQbBM; i2+?MB[m2b 7Q`
}M/BM; i?2 `B;?i b2i Q7 MQBb2 �M/ i2biBM; T�`�K2i2`bX

AM *?�Ti2` j >�M� bim/B2b i?2 mb2 Q7 ;2M2iB+ �H;Q`Bi?Kb 7Q` i?Bb K�ii2`-
/2T�`iBM; 7`QK �M 2tBbiBM; bBM;H2@Q#D2+iBp2 ;2M2iB+ �H;Q`Bi?K �M/ �/p�M+@
BM; i?2 bi�i2@Q7@i?2@�`i #v T`QTQbBM; �M/ 2p�Hm�iBM; i?2 �TTHB+�iBQM Q7 i?2
La:�@AA KmHiB@Q#D2+iBp2 ;2M2iB+ �H;Q`Bi?K iQ bQHpBM; i?2 hL*a T`Q#H2KX



AM i?Bb *?�Ti2` >�MM� /2KQMbi`�i2b i?�i i?2 T`QTQb2/ �TT`Q�+? #�b2/ BM
i?2 KmHiB@Q#D2+iBp2 ;2M2iB+ �H;Q`Bi?K UJP:�V bQHp2b i?2 /2;2M2`�iBQM T`Q#@
H2K 7QmM/ r?2M mbBM; i?2 bBM;H2@Q#D2+iBp2 ;2M2iB+ �H;Q`Bi?K UaP:�V- i?�i
�Hi?Qm;? #Qi? ?�p2 bBKBH�` 2{+B2M+v- i?2 T�`�K2i2`b T`QTQb2/ #v JP:�
i2M/ iQ #2 KQ`2 +Qp2`�;2 2z2+iBp2 �M/ T`QpB/2 KQ`2 bi�#H2 `2bmHibX

AM *?�Ti2` 9 >�MM� bim/B2b i?2 mb2 Q7 /�i� KBMBM; i2+?MB[m2b iQ BK@
T`Qp2 i?2 T`Q+2bb Q7 MQBb2@#�b2/ i2biBM; Q7 i?2 ;Bp2M T`Q;`�K- �BKBM; �i
/2i2`KBMBM; i?2 KQbi �TT`QT`B�i2 MQBb2 BMD2+iBQM ?2m`BbiB+b �M/ i?2B` T�@
`�K2i2`b- �b r2HH �b i?2 #2bi T�`�K2Mi2` p�Hm2b 7Q` i?2 i2bi2/ T`Q;`�KbX
i?Bb `2b2�`+? H2�/ iQ i?2 /2p2HQTK2Mi Q7 � /�i� KBMBM; K2i?Q/ #�b2/ QM
+H�bbB}+�iBQM #v K2�Mb Q7 /2+BbBQM i`22b �M/ i?2 �/�"QQbi �H;Q`Bi?K +QK@
#BM2/ rBi? MQBb2@#�b2/ i2biBM;X h?2 `2bmHib b?Qr 2pB/2M+2 Q7 i?2 mb27mHM2bb
Q7 i?Bb +QK#BM�iBQM BM 7mHHv@�miQK�i2/ MQBb2@#�b2/ i2biBM;X

AM *?�Ti2`@8 >�MM� �//`2bb2b i?2 K�tBKBx�iBQM Q7 i?2 +Qp2`�;2 �+?B2p2/
rBi? MQBb2@#�b2/ i2biBM; #v 2tTHQ`BM; +Q``2H�iBQMb #2ir22M U+?2�T �M/ +QbiHvV
K2i`B+b �M/ MQBb2 b2iiBM;b- T`QTQbBM; �M �TT`Q�+? i?�i �HHQrb iQ 2biBK�i2
i?2 +Qp2`�;2 Q7 2tT2MbBp2 K2i`B+b 7`QK i?2 `2bmHib Q#i�BM2/ rBi? +?2�TU2`V
K2i`B+b- ?2M+2 TQbBiBp2Hv BKT�+iBM; i?2 Qp2`�HH +Qbi Q7 i2biBM; � +QM+m``2Mi
�TTHB+�iBQMX

>�MM�Ƕb b+B2MiB}+ +QMi`B#miBQMb `2TQ`i2/ BM i?2bBb r2`2 p�HB/�i2/ #v i?2
b+B2MiB}+ +QKKmMBiv #v r�v Q7 ?2` KmHiBTH2 Tm#HB+�iBQMb- ;QBM; 7`QK TQbi2`b
iQ T�T2`b BM rQ`Fb?QTb �M/ +QM72`2M+2b- iQ �`iB+H2b BM DQm`M�HbX h?2 KQbi
`2H2p�Mi +QMi`B#miBQMb r2`2 Tm#HBb?2/ BM rQ`H/@+H�bb p2Mm2b U+QM72`2M+2b �M/
DQm`M�HbVX

6Q` �HH Q7 i?2 �#Qp2- A mM/2`bi�M/ i?�i i?2 /Q+iQ`�H i?2bBb bm#KBii2/
#v >�M� SHm?�ÍFQp� 2pB/2M+2b ?2` /22T FMQrH2/;2 �M/ mM/2`bi�M/BM; Q7
i?2 K�ii2`b b?2 rQ`F2/ QM- M�K2Hv QM BKT`QpBM; �M/ QTiBKBxBM; ?2m`BbiB+b
7Q` MQBb2@#�b2/ i2biBM;- �M/ Bi K22ib i?2 `2[mB`2K2Mib 7Q` �r�`/BM; >�M�
SHm?�ÍFQp� i?2 `B;?i iQ i?2 Tm#HB+ /272Mb2 �M/- 2p2Mim�HHv- i?2 S?. /2;`22X

CQ½Q J�Mm2H /Qb a�MiQb GQm`2MÏQ- S`Q7X
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