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^^DWULEXWR`� �HVTXHPD�GH�UHODFLyQ`� �HVTXHPD�GH�%'�5HODFLRQDO

� ¢&yPR�REWHQHU�HO�HVTXHPD�GH�%'5"
± 7UDQVIRUPDFLyQ�GHO�HVTXHPD�FRQFHSWXDO��GLDJUDPD�((5�
± 6HQWLGR�FRP~Q�GHO�GLVHxDGRU�GH�%'

¢FyPR�VDEHU�VL�PL�HVTXHPD�HV���
����PHMRU�TXH�HO�WX\R"
����PiV�DSURSLDGR"
����GH�PD\RU�FDOLGDG"

1HFHVLWDPRV�0(','$6��)250$/(6��VL�SXHGH�VHU����

¢,QWXLFLyQ"

1RUPDOL]DFLyQ����

',6(f2�(1�(/�02'(/2�5(/$&,21$/

� ([LVWH�XQD�7HRUtD�SDUD�PHGLU�%8(126�HVTXHPDV�GH�UHODFLyQ���
± 1,9(/�/Ï*,&2

� ,QWHUSUHWDFLyQ�GH
HVTXHPD�GH�UHODFLyQ��EDVH�\�YLVWDV��\
GHO�VLJQLILFDGR�GH�VXV�DWULEXWRV

� %XHQ�HVTXHPD�GH�UHODFLyQ
⇒�XVXDULR�FRPSUHQGH�VX�VLJQLILFDGR

⇒�FRQVXOWDV�FRUUHFWDV

± 1,9(/�GH�$/0$&(1$0,(172
� FyPR�VH�DOPDFHQDQ�\�DFWXDOL]DQ�ODV�WXSODV�GH�XQD�UHODFLyQ�EDVH
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3DXWDV�GH�GLVHxR�GH�HVTXHPDV�GH�UHODFLyQ
�3DXWDV�LQIRUPDOHV�TXH�VLUYHQ�FRPR�PHGLGDV�GH�OD�FDOLGDG�

� 6HPiQWLFD�GH�ORV�DWULEXWRV�GH�XQ�HVTXHPD�GH�UHODFLyQ

PAUTA 1: Diseñar esquemas de relación con significado fácil de entender.
Evitar combinar atributos de múltiples tipos de entidad e interrelación en una relación.
Si una relación proviene de un único tipo de entidad o interrelación suele tener un
significado claro; en caso contrario suele ser una mezcla ambigua.

� 5HGXFFLyQ�GH�YDORUHV�UHGXQGDQWHV�HQ�ODV�WXSODV
± PLQLPL]DU�HVSDFLR�GH�DOPDFHQDPLHQWR�RFXSDGR�SRU�ODV�UHODFLRQHV�EDVH
± HYLWDU�DQRPDOtDV�GH�DFWXDOL]DFLyQ

PAUTA 2: Diseñar esquemas de relaciones base sin anomalías de actualización.
Si, para incrementar la eficiencia, se permite la posibilidad de anomalías, indicarlas
claramente para su tratamiento correcto por parte de las aplicaciones con acceso a los
datos (aunque, normalmente, se crearán vistas para las consultas más frecuentes).

1RUPDOL]DFLyQ����

3DXWDV�GH�GLVHxR�GH�HVTXHPDV�GH�UHODFLyQ
� 5HGXFFLyQ�GH�QXORV�HQ�ODV�WXSODV

± 18//�WLHQH�P~OWLSOHV�VLJQLILFDGRV��OR�TXH�GLILFXOWD���
� (O�HQWHQGLPLHQWR�GH�OD�VHPiQWLFD�GH�ORV�DWULEXWRV�\
� /D�HVSHFLILFDFLyQ�GH�RSHUDFLRQHV�-2,1�\�DJUHJDGDV��680����

± 18//�VXSRQH�HO�GHVSHUGLFLR�GH�HVSDFLR�GH�DOPDFHQDPLHQWR

PAUTA 3: Evitar atributos que puedan contener NULL en las relaciones base. Si no es
posible, conseguir que NULL se aplique sólo a casos excepcionales y no a la mayoría de
las tuplas.

� (YLWDU�OD�SpUGLGD�GH�LQIRUPDFLyQ����WXSODV�IDOVDV��HVSXULDV����
± (VWD�SDXWD�SXHGH�H[SUHVDGD�GH�PDQHUD�PiV�IRUPDO
�propiedad de Reunión sin Pérdida���VH�YHUi�

PAUTA 4: Diseñar las relaciones de forma que puedan ser reunidas (join) mediante
condiciones de igualdad sobre atributos Clave Primaria y Clave Externa, para evitar
tuplas espurias.
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� 3URSLHGDGHV�12�'(6($%/(6
TXH�SXHGH�WHQHU�XQ�GLVHxR�GH�%'�LQFRUUHFWR�

± 5HSHWLFLyQ�GH�,QIRUPDFLyQ

± $QRPDOtDV�GH�$FWXDOL]DFLyQ�GH�OD�%'

± ,QFDSDFLGDG�SDUD�5HSUHVHQWDU�FLHUWD�,QIRUPDFLyQ

± 3pUGLGD�GH�,QIRUPDFLyQ

1RUPDOL]DFLyQ����

',),&8/7$'(6�(1�(/�',6(f2�'(�%'5
(MHPSOR����LQIRUPDFLyQ�VREUH�3(','26�DOPDFHQDGD�HQ�XQD�~QLFD�UHODFLyQ

PEDIDO(numpedido, codprodu, nomclie, ciudclie, distanc, uds, precio)

� ¢([LVWH�5HSHWLFLyQ�GH�,QIRUPDFLyQ"
� ¢+D\�$QRPDOtDV�GH�$FWXDOL]DFLyQ"

± ¢�4Xp�RFXUUH�VL�DxDGLPRV�RWUR�SHGLGR��HO�nº 27��KHFKR�SRU�HO�FOLHQWH
Soriano�GH��Yecla��D�����NP����GH 5�XQLGDGHV�GHO�DUWtFXOR�XM30,�FX\R
SUHFLR�SRU�XQLGDG�HV�25.500�SWD��"

± ¢�4Xp�SDVD�VL�HO�FOLHQWH�Forte�GH�Madrid�VH�WUDVODGD�D�Valencia "
¢�<�VL�HO�SURGXFWR XM30 DXPHQWD�GH�SUHFLR�"

± ¢4Xp�RFXUUH�VL�HOLPLQDPRV�HO�DUWtFXOR XP22 GH�OD�UHODFLyQ�PEDIDO "

� ¢([LVWH�,QFDSDFLGDG�SDUD�5HSUHVHQWDU�,QIRUPDFLyQ"
± ¢�&yPR�UHSUHVHQWDU��DOPDFHQDU��XQ�FOLHQWH�TXH�QR�KD\D�UHDOL]DGR�QLQJ~Q
SHGLGR�"�¢�<�XQ�DUWtFXOR�TXH�WRGDYtD�QR�KD\D�VLGR�SHGLGR�SRU�XQ�FOLHQWH�"
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PRESTAMO

nomsuc          ciudsuc                 activo           nomcli          numprest      importe
Centro Arganzuela 1.800.000.000 Santos P-17 200.000

Moralzarzal La Granja    420.000.000 Gómez P-23 400.000
Navacerrada Aluche    340.000.000 López P-15 300.000

Centro Arganzuela 1.800.000.000 Sotoca P-14 300.000

Becerril Aluche      80.000.000 Santos P-93 100.000
Collado Aluche 1.600.000.000 Abril P-11 180.000

Navas Alcalá de H.      60.000.000 Valdivieso P-29 240.000

Segovia Cerceda    740.000.000 López P-16 260.000
Centro Arganzuela 1.800.000.000 González P-63 400.000

Navacerrada Aluche    340.000.000 Rodríguez P-25 500.000

Galapagar Arganzuela 1.420.000.000 Amo P-10 440.000

1RUPDOL]DFLyQ����

',),&8/7$'(6�(1�(/�',6(f2�'(�%'5

(MHPSOR����LQIRUPDFLyQ�VREUH�35e67$026�DOPDFHQDGD�HQ�XQD�~QLFD�UHODFLyQ

PRESTAMO(nomsuc, ciudsuc, activo, nomcli, numprest, importe)

� ¢([LVWH�5HSHWLFLyQ�GH�,QIRUPDFLyQ"

� ¢+D\�$QRPDOtDV�GH�$FWXDOL]DFLyQ"
± ¢�4Xp�SDVD�VL�DxDGLPRV�RWUR�SUpVWDPR��P-31��SRU�300.000�SWD���SDUD�HO
FOLHQWH�Fernández, KHFKR�SRU�OD�VXFXUVDO�“Navacerrada”��XELFDGD�HQ
“Aluche”�\�FRQ�DFWLYR�GH�340.000.000��"

± ¢�4Xp�RFXUUH�VL�OD�VXFXUVDO�GH�“Madrid”�VH�WUDVODGD�D�“Tres Cantos” "
± ¢�4Xp�SDVD�FXDQGR�WRGRV�ORV�SUpVWDPRV�GH�XQD�VXFXUVDO�VH�KD\DQ�SDJDGR�"

� ¢([LVWH�,QFDSDFLGDG�SDUD�5HSUHVHQWDU�,QIRUPDFLyQ"
± ¢&yPR�DOPDFHQDU�XQD�VXFXUVDO�TXH�QR�KD\D�FRQFHGLGR�WRGDYtD�QLQJ~Q
SUpVWDPR"
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¢6ROXFLyQ"�'HVFRPSRVLFLyQ�HQ�YDULRV�HVTXHPDV�GH�UHODFLyQ

8QD�GHVFRPSRVLFLyQ�GHVFXLGDGD�SXHGH�FRQGXFLU
D�RWUR�GLVHxR�LQFRUUHFWR��3pUGLGD�GH�,QIRUPDFLyQ

(MHPSOR����PRESTAMO(nomsuc, ciudsuc, activo, nomcli, numprest, importe)

� 'HVFRPSRVLFLyQ�HQ�'26�HVTXHPDV��VRQ�SUR\HFFLRQHV�GH�PRESTAMO�
SUCURSALCLIENTE(nomsuc, ciudsuc, activo, nomcli)
PRESTAMOCLIENTE(nomcli, numprest, importe)

� 2EWHQHU�WRGDV�ODV�VXFXUVDOHV�FRQ�SUpVWDPRV�FRQ�LPSRUWH����������SWD�
(V�QHFHVDULR�5(&216758,5�OD�UHODFLyQ�PRESTAMO��UHDOL]DU�XQ�1$785$/�-2,1

HQWUH�SUCURSALCLIENTE�\�PRESTAMOCLIENTE, vía el atributo nomcli

SELECT nomsuc FROM SUCURSALCLIENTE SC, PRESTAMOCLIENTE PC
WHERE SC.nomcli=PC.nomcli AND importe < 200000;

equivalente a esta otra sentencia:
SELECT nomsuc FROM SUCURSALCLIENTE NATURAL JOIN PRESTAMOCLIENTE
WHERE importe < 200000;

�1�

1RUPDOL]DFLyQ�����
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SUCURSALCLIENTE

nomsuc             ciudsuc                 activo             nomcli
Centro Arganzuela 1.800.000.000 Santos

Moralzarzal La Granja    420.000.000 Gómez
Navacerrada Aluche    340.000.000 López

Centro Arganzuela 1.800.000.000 Sotoca

Becerril Aluche      80.000.000 Santos
Collado Aluche 1.600.000.000 Abril

Navas Alcalá de H.      60.000.000 Valdivieso

Segovia Cerceda    740.000.000 López
Centro Arganzuela 1.800.000.000 González

Navacerrada Aluche    340.000.000 Rodríguez

Galapagar Arganzuela 1.420.000.000 Amo
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PRESTAMOCLIENTE

nomcli         numprest       importe
Santos P-17 200.000

Gómez P-23 400.000
López P-15 300.000

Sotoca P-14 300.000

Santos P-93 100.000
Abril P-11 180.000

Valdivieso P-29 240.000

López P-16 260.000
González P-63 400.000

Rodríguez P-25 500.000

Amo P-10 440.000

1RUPDOL]DFLyQ�����
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SUCURSALCLIENTE * PRESTAMOCLIENTE

nomsuc        ciudsuc              activo         nomcli       numprest    importe
Centro Arganzuela 1.800.000.000 Santos P-17 200.000

Centro Arganzuela 1.800.000.000 Santos P-93 100.000
Moralzarzal La Granja    420.000.000 Gómez P-23 400.000
Navacerrada Aluche    340.000.000 López P-15 300.000

Navacerrada Aluche    340.000.000 López P-16 260.000
Centro Arganzuela 1.800.000.000 Sotoca P-14 300.000

Becerril Aluche      80.000.000 Santos P-17 200.000
Becerril Aluche      80.000.000 Santos P-93 100.000

Collado Aluche 1.600.000.000 Abril P-11 180.000

Navas Alcalá de H.      60.000.000 Valdivieso P-29 240.000

Segovia Cerceda    740.000.000 López P-15 300.000
Segovia Cerceda    740.000.000 López P-16 260.000

Centro Arganzuela 1.800.000.000 González P-63 400.000
Navacerrada Aluche    340.000.000 Rodríguez P-25 500.000

Galapagar Arganzuela 1.420.000.000 Amo P-10 440.000
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� 2EWHQHU�WRGDV�ODV�VXFXUVDOHV�FRQ�SUpVWDPRV�FRQ�LPSRUWHV���������

SELECT nomsuc
FROM SUCURSALCLIENTE NATURAL JOIN PRESTAMOCLIENTE

WHERE importe < 200000 ;

³�5HVXOWDGR�REWHQLGR��WUHV�WXSODV� ����(Becerril), (Collado), (Centro) �
³�3HUR�HO�UHVXOWDGR�FRUUHFWR�HV ����(Becerril), (Collado) �

� +D\�0È6�WXSODV�HQ�SUCURSALCLIENTE��PRESTAMOCLIENTE, SHUR�H[LVWH
0(126�LQIRUPDFLyQ��'HVFRPSRVLFLyQ�GH�5HXQLyQ�&21�3pUGLGD
¢&XiO�HV�OD�FDXVD�GH�HVWD�3pUGLGD�GH�,QIRUPDFLyQ"

¢(V�OD�VLJXLHQWH�GHVFRPSRVLFLyQ�GH�5HXQLyQ�6,1�3pUGLGD"
SUCURSAL(nomsuc, ciudsuc, activo)
INFOPRESTAMO(nomsuc, nomcli, numprest, importe)

1RUPDOL]DFLyQ�����

'(3(1'(1&,$6�)81&,21$/(6

6HD�5�XQ�HVTXHPD�GH�UHODFLyQ��FX\RV�DWULEXWRV�VRQ�D���D������DQ

(Q�JHQHUDO��XQD�GHSHQGHQFLD�IXQFLRQDO��GI��α�→�β�HV�XQD���
� 5HVWULFFLyQ�HQWUH�GRV�FRQMXQWRV�GH�DWULEXWRV��GHVFULSWRUHV��α�\�β�
� 3URSLHGDG�LQKHUHQWH�DO�FRQWHQLGR�VHPiQWLFR�GH�ORV�GDWRV��TXH�VH�GHEH�FXPSOLU

SDUD�FXDOTXLHU�H[WHQVLyQ�GH�XQD�UHODFLyQ�U�FRQ�HO�HVTXHPD�GH�UHODFLyQ�5�

9 6X�XWLOLGDG�HV�OD�GH�GHVFULELU�PHMRU�XQ�HVTXHPD�GH�UHODFLyQ��PHGLDQWH�OD
HVSHFLILFDFLyQ�GH�UHVWULFFLRQHV��VREUH�DWULEXWRV��TXH�GHEHQ�FXPSOLUVH�VLHPSUH�

9 (V�GHILQLGD�SRU�DOJXLHQ�TXH�FRQRFH��ELHQ��OD�VHPiQWLFD�GH�ORV�DWULEXWRV�GHO
HVTXHPD�GH�UHODFLyQ�5�

9 (O�FRQFHSWR�GH�GHSHQGHQFLD�IXQFLRQDO�HV�HVHQFLDO�SDUD�HO�GLVHxR�GH�HVTXHPDV
GH�EDVH�GH�GDWRV�VLQ�UHGXQGDQFLD�
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'(),1,&,Ï1�)250$/
���6HD�5�XQ�HVTXHPD�GH�UHODFLyQ��FX\R�FRQMXQWR�GH�DWULEXWRV�HV�$��\
���VHDQ�ORV�GHVFULSWRUHV�α�\�β�VXEFRQMXQWRV�GH�$��VH�GLFH�TXH

α�→�β�GRQGH�α�⊆�$��β�⊆�$�
VL�∀�W���W��∈�U�5��\�W�>α@ W�>α@

HQWRQFHV�W�>β@ W�>β@

β�GHSHQGH�IXQFLRQDOPHQWH�GH�α�VL�SDUD�FXDOHVTXLHUD�GRV�WXSODV�W��\�W�
�GH�OD�H[WHQVLyQ�GH�XQD�UHODFLyQ�U�5��FXDOTXLHUD�

TXH�WHQJDQ�ORV�PLVPRV�YDORUHV�HQ�ORV�DWULEXWRV�TXH�IRUPDQ�α�
WDPELpQ�WLHQHQ�ORV�PLVPRV�YDORUHV�SDUD�ORV�DWULEXWRV�GH�β�

�7DPELpQ�VH�GLFH�TXH�α�GHWHUPLQD�IXQFLRQDOPHQWH�D�β�

� 1RWD���4XH�α�→�β�QR�VLJQLILFD�TXH�GDGR�α�SXHGD�GHGXFLUVH�HO�YDORU�GH�β
� 1RWD���6L�α�→�β���QR�VDEHPRV�QDGD�DFHUFD�GH�VL�β�→�α��R�QR

1RUPDOL]DFLyQ�����

'(3(1'(1&,$6�)81&,21$/(6

� /DV�GIV�VRQ�SURSLHGDGHV�GH�OD�VHPiQWLFD�GH�ORV�DWULEXWRV �
± 8QD�GI�QR�SXHGH�VHU�GHPRVWUDGD��SHUR�Vt�DILUPDGD�SRU�REVHUYDFLyQ�GH�OD
UHDOLGDG�

� 6RQ�SURSLHGDGHV�GHO�HVTXHPD�GH�UHODFLyQ ��LQWHQVLyQ��\�QR�GHO
FRQWHQLGR��H[WHQVLyQ�
± $�SDUWLU�GH�OD�REVHUYDFLyQ�GH�XQD�H[WHQVLyQ�FRQFUHWD�GH�XQD�UHODFLyQ� U�FRQ
HVTXHPD�5��U�5���VyOR�VH�SXHGH�GHGXFLU�TXH�12�H[LVWH��QR�VH�FXPSOH�
FLHUWD�GHSHQGHQFLD�IXQFLRQDO�

� ([WHQVLRQHV�SHUPLWLGDV��YiOLGDV��\�QR�SHUPLWLGDV
± 6L�XQD�GHSHQGHQFLD�HV�FLHUWD�SDUD�XQ�HVTXHPD�GH�UHODFLyQ�5��HQWRQFHV
FXDOTXLHU�H[WHQVLyQ�GH�XQD�UHODFLyQ�U�5��TXH�QR�OD�FXPSOD��VHUi�XQD
H[WHQVLyQ�12�SHUPLWLGD��QR�YiOLGD��
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� 'DGR�XQ�FRQMXQWR�GH�GHSHQGHQFLDV�IXQFLRQDOHV�')�TXH�5�VDWLVIDFH�
\�VLQ�VDEHU�TXp�WXSODV�IRUPDQ�VX�H[WHQVLyQ�
SRGHPRV�GHGXFLU�TXH�5�FXPSOH�RWUDV�GIV��LPSOLFDGDV�OyJLFDPHQWH�SRU�')�

★ 6HD�5�$��')�
GRQGH�$ ^D��E��F`�\�') ^D�→�E��E�→�F`�
HQWRQFHV�OD�GI���D�→�F��WDPELpQ�VH�VDWLVIDFH�HQ�5

� 1RUPDOPHQWH�VyOR�VH�HVSHFLILFDQ�ODV�GIV�REYLDV�SDUD�XQ�HVTXHPD�GH�UHODFLyQ
�ODV�GHWHUPLQDGDV�VLQ�GLILFXOWDG�D�SDUWLU�GH�OD�VHPiQWLFD�GH�ORV�DWULEXWRV�GH�5�

� (VWR�HV�HVHQFLDO�SDUD�HO�GLVHxR�GH�EXHQRV�HVTXHPDV�GH�UHODFLyQ�

5HJODV�GH�LQIHUHQFLD�SDUD�GHSHQGHQFLDV�IXQFLRQDOHV

1RUPDOL]DFLyQ�����

$;,20$6�'(�$5067521*
6HDQ�ORV�GHVFULSWRUHV�α��β��γ�\�δ��WRGRV�VXEFRQMXQWRV�GH�$

5(*/$�'(�5()/(;,9,'$'
6L�β�⊆�α�HQWRQFHV�α�→�β

5(*/$�'(�$',7,9,'$'��$80(17$7,9,'$'�
6L�α�→�β�HQWRQFHV�αγ�→�βγ

5(*/$�'(�75$16,7,9,'$'
6L�α�→�β�\�β�→�γ�HQWRQFHV�α�→�γ

� &RQMXQWR�GH���5HJODV�GH�LQIHUHQFLD�&RPSOHWR�\�&RUUHFWR
����3HUR�WHGLRVR�GH�XWLOL]DU���
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275$6�5(*/$6�'(�,1)(5(1&,$

����'HGXFLEOHV�D�SDUWLU�GH�ORV�$[LRPDV�GH�$UPVWURQJ

5(*/$�'(�36(8'275$16,7,9,'$'
6L�α�→�β�\�γβ�→�δ�HQWRQFHV�αγ�→�δ

5(*/$�'(�81,21��DGLWLYD�
6L�α�→�β�\�α�→�γ�HQWRQFHV�α�→�βγ

5(*/$�'(�'(6&20326,&,Ï1��GH�SUR\HFWLYLGDG�
6L�α�→�βγ�HQWRQFHV�α�→�β�\�α�→�γ

1RUPDOL]DFLyQ�����

&,(55(�'(�81�&21-8172�'(�GIV

� (O�FLHUUH�GH�')��')���HV�HO�FRQMXQWR�GH�WRGDV�ODV�GIV�TXH�SXHGDQ�VHU�LQIHULGDV
D�SDUWLU�GH�')��DSOLFDQGR�ORV�D[LRPDV�GH�$UPVWURQJ�

� 8QD�GI�α�→�β�VH�LQILHUH�GH�XQ�FRQMXQWR�GH�GIV�')�GH�5�VL�WRGD�H[WHQVLyQ�U�5�
TXH�FXPSOH�')��WDPELpQ�FXPSOH�α�→�β

� 'HFLU�TXH�XQD�GI�α�→�β�∈�')��VLJQLILFD�TXH�VH�GHULYD�R�HV�LQIHULEOH�D�SDUWLU�GH
ODV�GIV�FRQWHQLGDV�HQ�')

� (O�FiOFXOR�GH�')��VXHOH�WHQHU�XQ�FRVWH�FRPSXWDFLRQDO�H[FHVLYR
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&,(55(�'(�81�&21-8172�'(�GIV

����3RU�HVR�VX�REWHQFLyQ�VLJXH�ORV�VLJXLHQWHV�SDVRV�

���'HWHUPLQDU�ORV�FRQMXQWRV�GH�DWULEXWRV�α�TXH�VRQ�LPSOLFDQWHV���GHWHUPLQDQWHV
�SDUWH�L]TXLHUGD��GH�DOJXQD�GI�GH�')

���3DUD�FDGD�α�DSOLFDU�ORV�$[LRPDV�GH�$UPVWURQJ�SDUD�GHWHUPLQDU�ORV�DWULEXWRV
TXH�GHSHQGHQ�IXQFLRQDOPHQWH�GH�α

� (O�SDVR���HV�HO�&iOFXOR�GHO�&,(55(�'(�81�'(6&5,3725�α�VREUH�XQ�FRQMXQWR
GH�GHSHQGHQFLDV�IXQFLRQDOHV�')��GHQRWDGR�SRU�α�')

1RUPDOL]DFLyQ�����

&,(55(�'(�81�&21-8172�'(�$75,%8726

Cierre de un descriptor α sobre un conjunto
de dependencias funcionales DF

α�� �α
5(3(7,5�+$67$�48(�α��12�&$0%,(

3$5$�&$'$�β�→�δ�(1�')
6,�β⊆�α��<�δ�⊄�α�

����(1721&(6�α� �α�∪�δ

★ 6HD�R(A, DF),�GRQGH�A={a,b,c,g,h,i}�\�DF={a→b, a→c, cg→h, cg→i, b→h}

�����&DOFXOH�^ag`�')

★ 6HD�R(A, DF),�GRQGH�A={a,b,c,d,e,f}�\�DF={ab→c, bc→ad, d→e, cf→b}

�����&DOFXOH�^ab`�')
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1RUPDOL]DFLyQ�����

&,(55(�'(�81�&21-8172�'(�GIV

Comprobación de si una dependencia funcional α → β
se cumple en un conjunto de dependencias funcionales DF

α�→�β�∈�')��VL�\�VyOR�VL��β�⊆�α�')

★ 6HD�R(A, DF),�GRQGH�A={a,b,c,d,e,f}�\�DF={ab→c, bc→ad, d→e, cf→b}

�����&RPSUXHEH�VL�VH�FXPSOHQ�HVWDV�GHSHQGHQFLDV�IXQFLRQDOHV�
– ab → d
– d → a

1RUPDOL]DFLyQ�����

'(7(50,1$&,Ð1�'(�&/$9(6
� 'HILQLFLyQ�IRUPDO�GH�&ODYH��VXSHUFODYH��FODYH�FDQGLGDWD�

6HD�5�$��')���HO�GHVFULSWRU�.�⊆�$�HV�FODYH�VL��.��')� �$

Determinación del conjunto K de superclaves de R(A, DF)

���.� �$
���3$5$�&$'$�α�(1�.��WRGRV�ORV�VXEFRQMXQWRV�SRVLEOHV�GH�$�

6,���.�α���')� �$���(1721&(6�.� �.���α

± 7UDV�HVWR��SXHGH�DSOLFDUVH�HO�DOJRULWPR�VLJXLHQWH��SDUD�YHU�FX iOHV�GH�ODV�VXSHUFODYHV
HQFRQWUDGDV�VRQ�FODYHV�FDQGLGDWDV��P tQLPDV��HQ�5
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1RUPDOL]DFLyQ�����

'(7(50,1$&,Ð1�'(�6,�α�(6�&/$9(
Determinación de si el descriptor α es clave candidata de R(A, DF)?

���&$/&8/$5�α�')
���6,�α��')� �$���(1721&(6�α�(6�683(5&/$9(�
�����6,�12��α�12�(6�&/$9(
���6,�α�(6�683(5&/$9(�
�����&$/&8/$5�72'26�/26�68%&21-81726�α¶�'(�α
�����5(3(7,5�3$5$�&$'$�α¶

6,�α¶�')� �$���(1721&(6�α�12�(6�&/$9(
�����6,�1,1*81$�α¶�&803/(�/2�$17(5,25��α�(6�&/$9(�&$1','$7$

★ 6HD�PRESTAMO (nsocio, nomsocio, codlibro, fecha, editorial, pais),
GRQGH��DF={ nsocio→ nomsocio, nomsocio→nsocio,

 codlibro→editorial, editorial→pais,
{nsocio,codlibro}→fecha}

¢(V�FODYH�{nomsocio, codlibro}"

1RUPDOL]DFLyQ�����

(48,9$/(1&,$�'(�&21-81726�'(
'(3(1'(1&,$6�)81&,21$/(6

� 6HDQ�')��\�')��FRQMXQWRV�GH�GHSHQGHQFLDV�IXQFLRQDOHV�SDUD�5
VH�GLFH�TXH
± ')��VH�VLJXH�GH�')���R�ELHQ�TXH
± ')��UHFXEUH�D�')�
VL�FDGD�H[WHQVLyQ�GH�5�TXH�VDWLVIDFH�WRGD�GI�GH�')�

WDPELpQ�FXPSOH�WRGD�GI�GH�')�

� 2�OR�TXH�HV�OR�PLVPR���
6L�FDGD�GI�HQ�')��WDPELpQ�HVWi�HQ�')����SXHGH�LQIHULUVH�GH�')��

')��\�')��VRQ�HTXLYDOHQWHV�VL�')��UHFXEUH�D�')��\�VL�')��UHFXEUH�D�')�

2�OR�TXH�HV�OR�PLVPR���

')��\�')��VRQ�HTXLYDOHQWHV�VL�')��� �')��
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1RUPDOL]DFLyQ�����

(48,9$/(1&,$�'(�&21-81726�'(
'(3(1'(1&,$6�)81&,21$/(6

� (V�FRVWRVR�FRPSUREDU�TXH�')��\�')��VRQ�HTXLYDOHQWHV��SXHV�VXSRQH�FDOFXODU
')���\�')��

$Vt�TXH�VXHOH�FDOFXODUVH�DVt�

���&RPSUREDU�VL�')��UHFXEUH�D�')�
���&RPSUREDU�VL�')��UHFXEUH�D�')�

VL���\���WLHQHQ�FRPR�UHVXOWDGR�³6,´��HQWRQFHV�')��\�')��VRQ�HTXLYDOHQWHV

� 3DUD�FRPSUREDU�VL�')��UHFXEUH�D�')��HV�QHFHVDULR

FDOFXODU�VL�WRGD�GI�α�→�β�HQ�')��WDPELpQ�HVWi�HQ�')����HV�GHFLU
D��&DOFXODU�α�')��SDUD�FDGD�α�→�β�HQ�')�
E��9HU�VL�β⊆�α�')�

VL�WRGDV�ODV�GI�GH�')��FXPSOHQ�E��HQWRQFHV�')��UHFXEUH�D�')�

1RUPDOL]DFLyQ�����

5(&8%5,0,(172�&$1Ð1,&2�2�0,1,0$/

� &RQMXQWR�GH�GHSHQGHQFLDV�IXQFLRQDOHV�VLPSOLILFDGR
� ¢3RU�TXp�HV�LQWHUHVDQWH�XWLOL]DU�HO�UHFXEULPLHQWR�PLQLPDO�GH�XQ�FRQMXQWR�GH
GHSHQGHQFLDV�IXQFLRQDOHV"

$75,%872�(;75$f2��5$52��(1�81$�'(3(1'(1&,$�)81&,21$/

� 6HD�XQD�GI�α�→�β�HQ�')�
D∈α�HV�XQ�DWULEXWR�H[WUDxR�VL�OD�GI��α���D��→�β�HVWi�HQ�')�

� (O�DWULEXWR�D�SXHGH�VHU�HOLPLQDGR�VLQ�PRGLILFDU�HO�FLHUUH�GH�')

'(3(1'(1&,$�)81&,21$/�5('81'$17(�'(�')
� /D�GI�G�HV�XQD�GHSHQGHQFLD�UHGXQGDQWH�VL�SXHGH�GHULYDUVH�GH�^')���G`�
DSOLFDQGR�ORV�$[LRPDV�GH�$UPVWURQJ

� /D�GI�G�SXHGH�VHU�HOLPLQDGD�VLQ�PRGLILFDU�HO�FLHUUH�GH�')
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1RUPDOL]DFLyQ�����

5(&8%5,0,(172�0,1,0$/�'(�')��')P�
����7UDQVIRUPDU�WRGD�GI�GHO�FRQMXQWR�')�HQ�(/(0(17$/��HV�GHFLU�

D��&RPSOHWD
E��&RQ�XQ�~QLFR�DWULEXWR�HQ�HO�LPSOLFDGR��SDUWH�GHUHFKD�
F��1R�WULYLDO

����(OLPLQDU�$75,%8726�(;75$f26
��������5(3(7,5�3$5$�&$'$�α�→�E�(1�')

/� �α
5(3(7,5�325�&$'$�$75,%872�D�'(�α

6,�E�∈��α���D��')�(1721&(6�/ �/���D
5((03/$=$5�α�→�E�325�/�→�E

����(OLPLQDU�'(3(1'(1&,$6�)81&,21$/(6�5('81'$17(6
��������+� �')
��������5(3(7,5�3$5$�&$'$�α�→�E�(1�')

*� �+���^α�→�E`
6,�E�∈�α�*�(1721&(6�+ �*

����')P� �+

1RUPDOL]DFLyQ�����

5(&8%5,0,(172�0,1,0$/�'(�')��')P�
� (O�RUGHQ�GH�ORV�SDVRV�����\�����QR�SXHGH�LQWHUFDPELDUVH
6L�VH�LQWHUFDPELDQ��QR�VLHPSUH�VH�REWLHQH�HO�UHFXEULPLHQWR�PLQLPDO

★ 6HD�5�$��')���GRQGH�$ ^D��E��F`�\�') ^DE�→�F��F�→�E��D�→�E`�
&DOFXOH�')P

� (O�UHFXEULPLHQWR�PLQLPDO�QR�HV�~QLFR

★ 6HD�/,%52�FRGOLEUR��LVEQ��HGLWRULDO��SDLV��
GRQGH�') ^FRGOLEUR�→�LVEQ�HGLWRULDO�

����LVEQ�→�FRGOLEUR�HGLWRULDO�SDLV�
����HGLWRULDO�→�SDLV`

&DOFXOH�')P

★ 6HD�5�D��E��F��
GRQGH�') ^D�→�EF�

����E�→�DF�
����F�→�DE`

&DOFXOH�')P
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1RUPDOL]DFLyQ�����

1250$/,=$&,Ð1�86$1'2
'(3(1'(1&,$6�)81&,21$/(6

� 8VR�GH�XQ�FRQMXQWR�GH�GHSHQGHQFLDV�IXQFLRQDOHV�SDUD�GLVHxR�FRUUHFWR�GH�%'5
� 'HILQLFLyQ�GH�YDULDV�)250$6�1250$/(6�TXH�UHSUHVHQWHQ�³EXHQRV´�GLVHxRV

6HD�R(A, DF),�VHUi�QHFHVDULR�WUDQVIRUPDUOR��GHVFRPSRVLFLyQ��HQ�XQ�FRQMXQWR
GH�n�HVTXHPDV�GH�UHODFLyQ�{ Ri (ai, DFi) } i:1..n
WDO�TXH�VH�FXPSODQ�ODV�SURSLHGDGHV�VLJXLHQWHV�

� &RQVHUYDFLyQ�GH�OD�,QIRUPDFLyQ
� &RQVHUYDFLyQ�GH�ODV�'HSHQGHQFLDV
� 0tQLPD�5HGXQGDQFLD�GH�'DWRV��normalización de relaciones�

$Vt��ODV�Ri�VRQ�HTXLYDOHQWHV�D�R��\�PHMRUHV�TXH�R

★ 6HD�PRESTAMO(nomsuc, ciudadsuc, activo, nomclie, numprest, importe)�
GRQGH�') ^ nomsuc → activo ciudadsuc��numprest → importe nomsuc�`
/D�VLJXLHQWH�GHVFRPSRVLFLyQ�FXPSOH�ODV�SURSLHGDGHV�DQWHULRUHV�

SUCURSAL(nomsuc, activo, ciudadsuc)
PRESTAMO(nomsuc, numprest, importe)
CLIENTE(nomclie, numprest)

1RUPDOL]DFLyQ�����

&216(59$&,Ð1�'(�/$�,1)250$&,Ð1
/D�LQIRUPDFLyQ�FRQWHQLGD�HQ�5�GHEH�VHU�OD�PLVPD�TXH�OD�FRQWHQLGD�HQ�ODV�5L

3DUD�HOOR��GHEH�FRQVHJXLUVH���

� &RQVHUYDFLyQ�GH�ORV�DWULEXWRV�∪Ai = A

� &RQVHUYDFLyQ�GHO�FRQWHQLGR��WXSODV�R�H[WHQVLyQ��*ri = r
± 3DUD�WRGD�r,�H[WHQVLyQ�GH�R��OD�UHXQLyQ�QDWXUDO��*��GH�ODV�H[WHQVLRQHV�ri�GH�ODV�Ri�

KD�GH�SURGXFLU�OD�r�GH�RULJHQ��UHFRQVWUXFFLyQ�GH�OD�H[WHQVLyQ�RULJLQDO��
± 6L�QR�VH�FRQVHUYD�HO�FRQWHQLGR��DSDUHFHQ� tuplas falsas

� 8QD�GHVFRPSRVLFLyQ�GH�UHXQLyQ�FRQ�SpUGLGD�SXHGH�VHU�GHWHFWDGD�SDUD
DOJXQDV�H[WHQVLRQHV��SHUR�SXHGH�QR�VHUOR�SDUD�RWUDV�

� (V�QHFHVDULR�HQFRQWUDU�XQD�IRUPD�GH�GHVFRPSRQHU�FRQVHUYDQGR�6,(035(�OD
LQIRUPDFLyQ��'(6&20326,&,Ï1�HQ�352<(&&,21(6�,1'(3(1',(17(6��VH�YHUi�
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1RUPDOL]DFLyQ�����

&216(59$&,Ð1�'(�/$6�'(3(1'(1&,$6

/D�GHVFRPSRVLFLyQ�GH�R�HQ�ORV�Ri�GHEH�FRQVHUYDU�HO�FRQMXQWR�GH�GHSHQGHQFLDV
IXQFLRQDOHV�DF�GH�R�
SXHV�FDGD�GHSHQGHQFLD�IXQFLRQDO�HV�XQD�Restricción de Integridad�TXH
UHIOHMD�OD�VHPiQWLFD�GHO�PXQGR�UHDO

(∪DFi )+= DF+

� (O�FRQMXQWR�GH�GHSHQGHQFLDV�GH�RULJHQ�HV�HTXLYDOHQWH�DO�FRQMXQWR�GH
GHSHQGHQFLDV�GH�ORV�HVTXHPDV�UHVXOWDQWHV

� 'H�HVWH�PRGR�VH�FRQVLJXH�TXH�FXDOTXLHU�DFWXDOL]DFLyQ�GH�OD�EDVH�GH�GDWRV
QXQFD�REWHQJD�XQD�UHODFLyQ�LOHJDO��FX\D�H[WHQVLyQ�WUDV�OD�DFWXDOL]DFLyQ�QR
FXPSOH�WRGDV�ODV�GHSHQGHQFLDV�IXQFLRQDOHV�GDGDV�

1RUPDOL]DFLyQ�����

0,1,0,=$&,Ð1�'(�5('81'$1&,$6

/RV�Ri�GHEHQ�HVWDU�HQ�XQD�)250$�1250$/�VXSHULRU�D�R

� $Vt�VH�HOLPLQD�OD�UHGXQGDQFLD��VHSDUDQGR�ORV�GDWRV�HQ�UHODFLRQHV�GLVWLQWDV�

� \�SRU�WDQWR��VH�HYLWDQ�ODV�DQRPDOtDV�GH�DFWXDOL]DFLyQ�\�OD�LQFDSDFLGDG�SDUD
UHSUHVHQWDU�FLHUWD�LQIRUPDFLyQ

)250$6�1250$/(6�EDVDGDV�HQ�GHSHQGHQFLDV�IXQFLRQDOHV

� �)1

� �)1

� �)1��)1%&
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1RUPDOL]DFLyQ�����

35,0(5$�)250$�1250$/
� ,QKHUHQWH�DO�0RGHOR�5HODFLRQDO�GH�'DWRV

� 1LQJ~Q�DWULEXWR�SXHGH�WRPDU�YDORUHV�FRPSXHVWRV��GRPLQLR�QR�DWyPLFR���QL
PXOWLYDORUDGRV��PiV�GH�XQ�YDORU�DO�PLVPR�WLHPSR�

LIBRO (incorrecto: no en 1FN)
codigo          titulo                                                      autor               |
9090 Sistemas de Bases de Datos Elmasri, Navathe

8070 Concepción y Diseño de Bases de Datos de Miguel, Piattini

6050 Fundamentos de Bases de Datos Ullman

LIBRO (en 1FN)
codigo          titulo                                                      autor     |
9090 Sistemas de Bases de Datos Elmasri

9090 Sistemas de Bases de Datos Navathe

8070 Concepción y Diseño de Bases de Datos de Miguel

8070 Concepción y Diseño de Bases de Datos Piattini
6050 Fundamentos de Bases de Datos Ullman

1RUPDOL]DFLyQ�����

6(*81'$�)250$�1250$/
1RWD��DWULEXWR�SULQFLSDO� �DWULEXWR�TXH�IRUPD�SDUWH�GH�XQD�FODYH

• R�HVWi�HQ��)1�VL�HVWi�HQ��)1�\�FDGD�DWULEXWR�QR�SULQFLSDO�WLHQH�GHSHQGHQFLD
IXQFLRQDO�FRPSOHWD�UHVSHFWR�GH�FDGD�FODYH�

� 1R�H[LVWH�XQ�DWULEXWR�QR�SULQFLSDO�TXH�GHSHQGD�IXQFLRQDOPHQWH�GH�SDUWH�GH
XQD�FODYH

PUBLICA (articulo, revista, numero, pagina, editorial)

DF={ articulo, revista, numero → pagina,

revista → editorial }

PUBLICA QR�HVWi�HQ��)1��¢SRU�TXp"
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1RUPDOL]DFLyQ�����

7(5&(5$�)250$�1250$/
9DULDV�GHILQLFLRQHV�
• R�HVWi�HQ��)1�VL�WRGR�DWULEXWR�QR�SULQFLSDO�VyOR�WLHQH�GHSHQGHQFLD�IXQFLRQDO
UHVSHFWR�GH�ODV�FODYHV�

� 1LQJ~Q�DWULEXWR�QR�SULQFLSDO�GHSHQGH�IXQFLRQDOPHQWH�GH�RWURV�DWULEXWRV�QR
SULQFLSDOHV��WRGRV�ORV�DWULEXWRV�QR�SULQFLSDOHV�VRQ�LQGHSHQGLHQWHV�HQWUH�Vt�

� 1R�H[LVWHQ�GHSHQGHQFLDV�IXQFLRQDOHV�WUDQVLWLYDV�UHVSHFWR�GH�ODV�FODYHV
'HILQLFLyQ�)RUPDO�

• R(A, DF) HVWi HQ 3)1 UHVSHFWR D�DF�VL�SDUD�WRGD�GHSHQGHQFLD�IXQFLRQDO�α→β
HQ�DF+ �α�⊆$��β⊆$���VH�FXPSOH�DO�PHQRV�XQD�GH�ODV�VLJXLHQWHV�FRQGLFLRQHV�
9 α�→�β��HV�XQD�GHSHQGHQFLD�IXQFLRQDO�WULYLDO��HV�GHFLU�� β�⊆�α
9 α�HV�XQD�VXSHUFODYH�GHO�HVTXHPD�R, es decir α�� �A
9 &DGD�DWULEXWR a HQ�β�α�HV�SULQFLSDO��HVWi�FRQWHQLGR�HQ�DOJXQD�FODYH�FDQGLGDWD�GH�R�

SOCIO (dni, ciudad, pais)
DF = { dni → ciudad, ciudad -→ dni,

ciudad → pais, dni → pais }

SOCIO QR�HVWi�HQ��)1��¢SRU�TXp"

1RUPDOL]DFLyQ�����

)250$�1250$/�'(�%2<&(�\�&2''
� 'HILQLFLyQ�PiV�HVWULFWD�GH�OD��)1

1RWD��GHWHUPLQDQWH� �LPSOLFDQWH�R�SDUWH�L]TXLHUGD�GH�XQD�GI

• R(A, DF) HVWi HQ )1%& UHVSHFWR D�DF�VL�SDUD�WRGD�GHSHQGHQFLD�IXQFLRQDO
α�→�β�HQ�DF+ �α⊆$��β⊆$���VH�FXPSOH�DO�PHQRV�XQD�GH�HVWDV�FRQGLFLRQHV�

9 α�→�β��HV�XQD�GHSHQGHQFLD�IXQFLRQDO�WULYLDO��HV�GHFLU��β�⊆�α
9 α�HV�XQD�VXSHUFODYH�GHO�HVTXHPD�R, es decir α�� �A

� (V�GHFLU� R�HVWi�HQ�)1%&�VL�WRGR�GHWHUPLQDQWH�FRQWLHQH�XQD�FODYH�FDQGLGDWD

2EVHUYDFLRQHV�
� /D�)1%&�QR�UHTXLHUH�TXH�WRGDV�ODV�FODYHV�DSDUH]FDQ�FRPR�GHWHUPLQDQWHV�
� 6L�R�HVWi�HQ��)1�\�VyOR�WLHQH�XQD�FODYH��R�ELHQ
�R�WLHQH�YDULDV�FODYHV�SHUR�QLQJXQD�GH�HOODV�HV�FRPSXHVWD��R�ELHQ
�R�WLHQH�YDULDV�FODYHV�FRPSXHVWDV�SHUR�QR�VRODSDGDV�
HQWRQFHV�R�HVWi�HQ�)1%&

� (V�GHFLU��VL�R�WLHQH�FODYHV�VRODSDGDV�SXHGH�HVWDU�HQ�)1%&�R�SXHGH�QR�HVWDUOR
�YpDVH�VLJXLHQWH�HMHPSOR�
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1RUPDOL]DFLyQ�����

)250$�1250$/�'(�%2<&(�\�&2''
ARTICULO (codart, titulo, revista, numero, pagina)

8Q�WtWXOR�QXQFD�VH�UHSLWH�HQ�XQD�PLVPD�UHYLVWD�
8Q�DUWtFXOR�SXHGH�SXEOLFDUVH�HQ�YDULDV�UHYLVWDV

DF = { codart → titulo;
titulo → codart;
codart, revista, numero → pagina;
titulo, revista, numero → pagina; 
pagina, revista, numero → codart, titulo }

CK1= { revista, numero, codart }
(VWi�HQ��)1��SHUR�12�HQ�)1%& CK2= { revista,  numero,  titulo }

CK3= { revista,  numero, pagina }

ARTICULO2 (codart, revista, numero, pagina)
DF = { codart, revista, numero → pagina;

pagina, revista, numero → codart }
CK1 = { revista, numero, codart }

(VWi�HQ��)1��\�WDPELpQ�HQ�)1%&  CK2 = { revista, numero, pagina }

1RUPDOL]DFLyQ�����

$OJXQDV�FRQVLGHUDFLRQHV
,QWHQWH�FRPSUREDU�OD�YHUDFLGDG�GH�HVWDV�DILUPDFLRQHV�
� 7RGR�HVTXHPD�GH�UHODFLyQ�5�FRQ�XQD�FODYH�VLPSOH��XQ�VROR�DWULEXWR��
HVWi�HQ��)1

� 6L�HQ�5�WRGRV�ORV�DWULEXWRV�VRQ�SULQFLSDOHV��5�HVWi�HQ��)1
� 7RGR�HVTXHPD�5�FRQ�VyOR�GRV�DWULEXWRV�HVWi�VLHPSUH�HQ�)1%&
� 7RGR�HVTXHPD�FRQ���DWULEXWRV�\�XQD�~QLFD�FODYH�FRPSXHVWD�SRU
GRV�DWULEXWRV��HVWi�HQ�)1%&

� /R�PiV�FRUUHFWR�HV�WHQHU�ORV�HVTXHPDV�HQ�)1%&��SHUR�VL�QR�HV�SRVLEOH�
EDVWD�FRQ�OOHJDU�D�OD��)1�

� �)1�\��)1�12�VRQ�EXHQRV�GLVHxRV��VLQR�´HVFDORQHVµ�SDUD�OOHJDU�D��)1�R�)1%&
� (O�SURFHVR�GH�QRUPDOL]DFLyQ�GLVPLQX\H�OD�UHGXQGDQFLD��\�SRU�WDQWR�HO

GHVSHUGLFLR�GH�HVSDFLR�\�ODV�DQRPDOtDV�GH�DFWXDOL]DFLyQ���SHUR�SHQDOL]D
ODV�FRQVXOWDV��SXHV�QHFHVLWDQ�MRLQV�FX\R�FRVWH�HV�HOHYDGR��
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1RUPDOL]DFLyQ�����

(1)248(6�'(�',6(f2�5(/$&,21$/�
$1É/,6,6�\�6Ì17(6,6

� $1È/,6,6�R�'(6&20326,&,Ï1��GLVHxR�GHVFHQGHQWH�
± 3DUWH�GHO�HVTXHPD�GH�5(/$&,Ï1�81,9(56$/��5�\
GH�VX�FRQMXQWR�GH�'(3(1'(1&,$6��')

± 'HVFRPSRQH�5�VXFHVLYDPHQWH�HQ�SUR\HFFLRQHV�TXH
� FRQVHUYDQ�OD�LQIRUPDFLyQ
� FRQVHUYDQ�ODV�GHSHQGHQFLDV

± /RV�HVTXHPDV�UHVXOWDQWHV�FDGD�YH]����
� 7LHQHQ�PHQRV�DWULEXWRV��PHQRU�JUDGR�
� (VWiQ�HQ�)1�PiV�DYDQ]DGDV

± )LQ�GHO�SURFHVR����
� $O�OOHJDU�D�OD�)1�GHVHDGD
� 6L�VHJXLU�LPSOLFD�OD�SpUGLGD�GH�GHSHQGHQFLDV

� 6HSDUD�LQIRUPDFLyQ�UHIHUHQWH�D�FRQFHSWRV�GLVWLQWRV
� ÉUEROHV�GH�GHVFRPSRVLFLyQ

1RUPDOL]DFLyQ�����

(1)248(6�'(�',6(f2�5(/$&,21$/�
$1É/,6,6�\�6Ì17(6,6

� 6Ë17(6,6�5(/$&,21$/��GLVHxR�DVFHQGHQWH�
2EWLHQH�UHODFLRQHV�D�SDUWLU�GH

� DWULEXWRV
� GHSHQGHQFLDV�IXQFLRQDOHV�HQWUH�GLFKRV�DWULEXWRV

� $JUXSD�LQIRUPDFLyQ�UHIHUHQWH�D�XQ�PLVPR�FRQFHSWR

&203$5$&,Ï1�$1È/,6,6���6Ë17(6,6
± 7LHQHQ�HO�PLVPR�REMHWLYR
± %DVDGRV�HQ�ORV�FRQFHSWRV�GH�GHSHQGHQFLDV�\�UHFXEULPLHQWR�PLQLPDO

± /D�VtQWHVLV�VyOR�FRQVLGHUD�GHSHQGHQFLDV�IXQFLRQDOHV
± (O�DQiOLVLV�FRQVLGHUD��DGHPiV�GH�ODV�GHSHQGHQFLDV�IXQFLRQDOHV��ODV
GHSHQGHQFLDV�PXOWLYDORUDGDV�\�GHSHQGHQFLDV�GH�UHXQLyQ�R�FRPELQDFLyQ
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1RUPDOL]DFLyQ�����

$1É/,6,6��',6(f2�325�'(6&20326,&,Ð1�
([DPLQDU�XQD�HVWUXFWXUD�UHODFLRQDO�5�SDUD���

± ���'HWHUPLQDU�VX�QLYHO�GH�QRUPDOL]DFLyQ

± ���'HVFRPSRQHU�5�HQ�QXHYDV�HVWUXFWXUDV�UHODFLRQDOHV��SUR\HFFLRQHV�
VLQ�UHGXQGDQFLDV�QL�DQRPDOtDV
VL�5�QR�HVWi�HQ��)1�QL�HQ�)1%&

���&'6'4/+0#4�'.�0+8'.�&'�014/#.+<#%+¦0�&'�4

�&Ï02�'(7(50,1$5�6,�81�(648(0$�'(�5(/$&,Ï1�(67È�(1��(0
�D��(QFRQWUDU�WRGDV�ODV�FODYHV�SDUD����
�E��'HWHUPLQDU�FRPSRQHQWHV�GH�GLFKDV�FODYHV��DWULEXWRV�SULQFLSDOHV��\
�F��&RPSUREDU�TXH�QLQJ~Q�DWULEXWR�QR�SULQFLSDO��GHSHQGH�WUDQVLWLYDPHQWH
GH�XQD�FODYH

�&Ï02�'(7(50,1$5�6,�81�(648(0$�'(�5(/$&,Ï1�(67È�(1�(0$%

�D��&RPSUREDU�TXH�WRGR�GHWHUPLQDQWH��SDUWH�L]TXLHUGD�GH�XQD�GI��HV�FODYH
������PHQRU�FRVWH�FRPSXWDFLRQDO

1RUPDOL]DFLyQ�����

$1É/,6,6

���&'5%1/210'4�'.�'537'/#�4�
#��&(�

6L�5�QR�HVWi�HQ��)1�QL�HQ�)1%&��KHPRV�GH�VXVWLWXLUOR�SRU
XQ�FRQMXQWR�GH�SUR\HFFLRQHV�5L��$L��')L�

�D��6LQ�SpUGLGD�GH�LQIRUPDFLyQ�
5� �5������5Q���SDUD�WRGD�H[WHQVLyQ�GH�5

�E��6LQ�SpUGLGD�GH�GHSHQGHQFLDV�IXQFLRQDOHV
�∪�')L��� �')�

(V�GHFLU��HQ�SUR\HFFLRQHV�,1'(3(1',(17(6
�GHVFRPSRVLFLyQ�VLQ�SpUGLGDV�
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1RUPDOL]DFLyQ�����

$1É/,6,6
DESCOMPOSICIÓN DE R EN PROYECCIONES INDEPENDIENTES

6HD�5�XQD�UHODFLyQ�\�5���5��GRV�GH�VXV�SUR\HFFLRQHV

(QWRQFHV�5��\�5��VRQ�LQGHSHQGLHQWHV�VL�\�VyOR�VL

�D��6XV�DWULEXWRV�FRPXQHV�VRQ�OD�&/$9(�35,0$5,$�GH��DO�PHQRV��XQD�GH�ODV
GRV�SUR\HFFLRQHV

�E��&DGD�'(3(1'(1&,$�)81&,21$/�HQ�5�SXHGH�GHGXFLUVH�GH�ODV
GHSHQGHQFLDV�IXQFLRQDOHV�GH�5��\�5�

*XtD�HQ�HO�SURFHVR�GH�'HVFRPSRVLFLyQ�HQ�3UR\HFFLRQHV�,QGHSHQGLHQWHV�
8WLOL]DU�GHSHQGHQFLDV�IXQFLRQDOHV�TXH�YLROHQ�OD�)1�GHVHDGD��)1%&�

1RUPDOL]DFLyQ�����

$1É/,6,6

•�7RPDU�α�→�β�GH�DF+�QR�WULYLDO��GRQGH�α�QR�HV�VXSHUFODYH
•�2EWHQHU�GRV�SUR\HFFLRQHV�GH�R(A, DF)

R1 �α���β��DF1��\
R2 �$���β��DF2��

GRQGH�DF1�\�DF2�VRQ�FRQMXQWRV�GH�GIV�VREUH�R1�\�R2
•�6L�R1�R�R2�QR�HVWiQ�HQ�)1%&��GHVFRPSRQHUODV�GH�QXHYR

/D�GHVFRPSRVLFLyQ�UHVXOWDQWH�HV�GH�UHXQLyQ�VLQ�SpUGLGD�
SHUR�QR�VLHPSUH�SUHVHUYD�ODV�GHSHQGHQFLDV

LIBRO ( A={ codlibro,editorial,pais }, DF={ codlibro→editorial,editorial→pais } )

otros α β
5� 5�
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1RUPDOL]DFLyQ�����

$1É/,6,6
DETERMINACIÓN DE LAS DEPENDENCIAS FUNCIONALES 
QUE CUMPLE CADA PROYECCIÓN RESULTANTE DE UNA
DESCOMPOSICIÓN

6HD�R(A, DF)�\�VHD�R1(A1, DF1)�XQD�GH�ODV�UHODFLRQHV�HQ�ODV�TXH�R�VH�KD
GHVFRPSXHVWR

± &RQVLGHUDU�FDGD�GHVFULSWRU�α��VXEFRQMXQWR�GH�A1
± &DOFXODU�α���UHVSHFWR�GHO�FRQMXQWR�GH�GHSHQGHQFLDV�DF����
± 3DUD�FDGD�DWULEXWR a�WDO�TXH

• a�HV�XQ�DWULEXWR�GH�5�� ��a�∈ A1��
• a HVWi�FRQWHQLGR�HQ�α��� ��a ∈�α���
• a�QR�HVWi�FRQWHQLGR�HQ�α� ��a�∉�α��
OD�GHSHQGHQFLD�IXQFLRQDO�α→a�VH�FXPSOH�HQ�R1��HV�GHFLU��α→a��∈ DF1

����1R�HV�QHFHVDULR�GHWHUPLQDU�HO�FLHUUH�GH����
² WRGR�HO�FRQMXQWR�GH�DWULEXWRV�GH�R1 �HV�GHFLU��VL�α� �A1�
² ORV�α�TXH�QR�FRQWHQJDQ�OD�SDUWH�L]TXLHUGD�GH�DOJXQD�GHSHQGHQFLD
² ORV�α�TXH�FRQWHQJDQ�XQ�DWULEXWR�TXH�QR�VHD�SDUWH�L]TXLHUGD�GH�DOJXQD�GHSHQGHQFLD

1RUPDOL]DFLyQ�����

$1É/,6,6
� /DV�'26�SUR\HFFLRQHV�LQGHSHQGLHQWHV�UHVXOWDQWHV�FXPSOHQ�XQR�GH�HVWRV
35,1&,3,26�GH�'(6&20326,&,Ï1�6,1�3e5','$6�

Â ����5��∩��5��→�5����5����������R�ELHQ
Â ����5��∩��5��→�5����5�

� 3DUD�ODV�75(6�35,0(5$6�)250$6�1250$/(6�VLHPSUH�HV�SRVLEOH�GHVFRPSRQHU
ODV�UHODFLRQHV�HQ�'26�SUR\HFFLRQHV�LQGHSHQGLHQWHV

� (VWR�QR�VLHPSUH�HV�SRVLEOH�SDUD�OOHJDU�D�)1%&��SXHV�D�YHFHV�VH�SLHUGH
LQIRUPDFLyQ�\�R�GHSHQGHQFLDV�IXQFLRQDOHV

(MHPSORV
1. PROYECTA(pelicula, cine, ciudad)

pelicula,ciudad → cine
cine → ciudad

2. NOTA(dniProf, nomProf, dniAlu, calific)
dniProf → nomProf
nomProf → dniProf
dniProf,dniAlu → calific
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1RUPDOL]DFLyQ�����

$1É/,6,6
241%'51�&'�&'5%1/215+%+¦0�GH��5�$��')�
���'HWHUPLQDU�HO�UHFXEULPLHQWR�PLQLPDO�')P

���'HWHUPLQDU�ODV�FODYHV�GH�5
���2EWHQHU�3UR\HFFLRQHV�,QGHSHQGLHQWHV�KDVWD�TXH�VH�KD�OOHJDGR�D
����OD�)1�GHVHDGD�R�VL�VHJXLU�GHVFRPSRQLHQGR�VXSXVLHUD�SpUGLGDV

&'5%1/215+%+¦0�GP�NC�(0$%�FG�4
#��&(�
���'HWHUPLQDU�HO�UHFXEULPLHQWR�PLQLPDO�')P
���'HWHUPLQDU�ODV�FODYHV�GH�5
���2EWHQHU�3UR\HFFLRQHV�,QGHSHQGLHQWHV�KDVWD�TXH�WRGR�GHWHUPLQDQWH�HV
����XQD�FODYH��VH�KD�OOHJDGR�D�OD�)1%&��R�VHJXLU�LPSOLTXH�SpUGLGDV

(MHPSOR
R(A, DF), donde A= { a, b, c, d, e, f, g }   y   DFm = { b→ ac , e→d , d→f }

1RUPDOL]DFLyQ�����

$1É/,6,6��HMHPSOR��
$SOLFDU�HO�DOJRULWPR�DO�VLJXLHQWH�HVTXHPD�GH�UHODFLyQ�SDUD�OOHYDUOR�D�OD�)1%&�
����PRESTAMO(nomsuc, ciudsuc, activo, nomclie, numprest, importe)

GRQGH�') ^ nomsuc → activo, ciudadsuc;�numprest → importe, nomsuc�`
\�&. = {nomclie, numprest}

� SDVR���
R1(nomsuc, ciudsuc, activo);

DF1{nomsuc → activo, ciudadsuc}; CK1={nomsuc}
R2 (nomsuc, nomclie, numprest, importe)

DF2={numprest → importe, nomsuc}; CK2={nomclie, numprest}
� SDVR���

R1�HVWi�HQ�)1%&
R2�QR��$Vt�TXH�VH�VXEVWLWX\H�SRU

R3(nomsuc, numprest, importe);
DF3={numprest → importe, nomsuc}; CK3={numprest}

R4(nomclie, numprest); DF4= ∅; CK4={nomclie, numprest}
� SDVR���

R3 y R4�HVWiQ�HQ�)1%&

(O�HVTXHPD�GH�%'�HV { R1, R3, R4 } \�HVWi�HQ FNBC
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1RUPDOL]DFLyQ�����

$1É/,6,6��HMHPSOR��
$SOLFDU�HO�DOJRULWPR�DO�VLJXLHQWH�HVTXHPD�GH�UHODFLyQ�SDUD�OOHYDUOR�D�OD�)1%&��

�%DQTXHURV�SHUVRQDOHV�GH�FDGD�FOLHQWH�HQ�FDGD�VXFXUVDO�EDQFDULD�
BANQUERO(nomsuc, nomclie, nombanquero)
GRQGH�') ^ nombanquero → nomsuc;

nomsuc, nomclie → nombanquero`
\�&. = {nomsuc, nomclie}

� SDVR���
R1(nombanquero, nomsuc);

DF1{nombanquero → nomsuc}; CK1={nombanquero}
R2 (nomclie, nombanquero)

DF2= ∅; CK2={nomclie, nombanquero}
� SDVR���

R1�\�R2�HVWiQ�HQ�)1%&

(VTXHPD�GH�%'�  { R1, R2 }, HQ )1%&, SHUR�VyOR�SUHVHUYD�nombanquero→nomsuc
�DGHPiV�GH�ODV�GI�WULYLDOHV��\�QR�FRQVHUYD nomsuc,nomclie→nombanquero

/D�YLRODFLyQ�GH�HVWD�GI�QR�VH�GHWHFWDUi��D�PHQRV�TXH�VH�FDOFXOH�OD�UHXQLyQ

1RUPDOL]DFLyQ�����

6Ì17(6,6
241%'51�&'�5 06'5+5�4'.#%+10#.�SDUD�R(A, DF),
���'HWHUPLQDU�HO�UHFXEULPLHQWR�PLQLPDO�DFm

���$JUXSDU�ODV�'HSHQGHQFLDV�)XQFLRQDOHV�GH�DFm�FRQ�HO�PLVPR�GHWHUPLQDQWH
����(V�GHFLU��DJUXSDU�ODV�α→A1 ��α→A2...α→An , SDUD�FDGD�DQWHFHGHQWH�α
���)RUPDU�XQD�Ri�SDUD�FDGD�JUXSR��FRQ�ORV�DWULEXWRV�TXH�DSDUHFHQ�HQ�HO�JUXSR
����\�ODV�GHSHQGHQFLDV�IXQFLRQDOHV�GH�DFm�FRQ�α�FRPR�DQWHFHGHQWH

Ri��α ∪ A1 ∪... ∪ An� FRQ�DFi ^�α → A1, ..., α → An ̀

���6L�H[LVWHQ�DWULEXWRV�TXH�QR�DSDUHFHQ�HQ�QLQJ~Q�GHWHUPLQDQWH�QL�LPSOLFDGR�
����IRUPDU�XQD�Ri�FRQ�HOORV��VLQ�GHSHQGHQFLDV�IXQFLRQDOHV�DVRFLDGDV�
���6L�QLQJXQD�Ri�FRQWLHQH�XQD�FODYH�GH�OD�R�RULJLQDO��DxDGLU�XQD�UHODFLyQ�FRQ
����ORV�DWULEXWRV�TXH�IRUPDQ�WDO�FODYH�GH�R

2EWLHQH�ODV�5L�HQ��)1

6LHPSUH�HV�SRVLEOH�HQFRQWUDU�XQD�GHVFRPSRVLFLyQ
GH�UHXQLyQ�VLQ�SpUGLGD�TXH�SUHVHUYH�ODV�GHSHQGHQFLDV�\�HVWp�HQ��)1
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1RUPDOL]DFLyQ�����

6Ì17(6,6��HMHPSOR
$SOLFDU�HO�DOJRULWPR�DO�VLJXLHQWH�HVTXHPD�GH�UHODFLyQ�SDUD�OOHYDUOR�D�OD��)1

�%DQTXHURV�SHUVRQDOHV�GH�FDGD�FOLHQWH�HQ�FDGD�VXFXUVDO�EDQFDULD�
BANQUERO(nomsuc, nomclie, nombanquero, numoficina)
GRQGH�DF ^nombanquero → nomsuc, numoficina;

nomsuc, nomclie → nombanquero`
\�CK = {nomsuc, nomclie}

� SDVR���
DFm FRLQFLGH�FRQ DF

� SDVRV���\���
R1(nombanquero, nomsuc, numoficina);
    DF1{nombanquero → nomsuc, numoficina}; CK1={nombanquero}
R2 (nomclie, nomsuc, nombanquero)
    DF2= {nomsuc, nomclie → nombanquero}; CK2={nomsuc, nomclie}

� SDVR����7RGRV�ORV�DWULEXWRV�KDQ�VLGR�FRORFDGRV

� SDVR����R2�\D�FRQWLHQH�XQD�FODYH�FDQGLGDWD�GH�BANQUERO��OXHJR�HO�SURFHVR�DFDED
(O�HVTXHPD�GH�%'�HV { R1, R2 } \�HVWi�HQ 3FN

1RUPDOL]DFLyQ�����

'(3(1'(1&,$6�08/7,9$/25$'$6���GPY
� (V�SRVLEOH�TXH�WRGDYtD�H[LVWD�UHGXQGDQFLD�HQ�HVTXHPDV�GH�UHODFLRQHV�HQ�)1%&

� 8QD�GHSHQGHQFLD�PXOWLYDORUDGD�SURYLHQH�GH�GRV�R�PiV�DWULEXWRV�PXOWLYDORUDGRV
TXH�VRQ�LQGHSHQGLHQWHV�HQWUH�Vt

a. ESTUDIANTERESIDENTE(dni, estudios, actividad)
b. ACTOR(nombreactor, calle, ciudad, titulopeli, añopeli)

� /D�~QLFD�IRUPD�GH�H[SUHVDU�OD�LQGHSHQGHQFLD�GH�ORV�FRQMXQWRV�GH�YDORUHV���
D���GLUHFFLRQHV�GH�ORV�DFWRUHV�\�D���SHOtFXODV�HQ�ODV�TXH�KDQ�SDUWLFLSDGR
E���HVWXGLRV�\�E���DFWLYLGDGHV�GH�ORV�HVWXGLDQWHV

���GH�ORV�GRV�FRQMXQWRV�GH�DWULEXWRV���
a.�{calle, ciudad} y {titulopeli, añopeli}

b. {estudios} y {actividad}

.. HV�KDFHU�TXH
a.�SDUD�FDGD�DFWRU��FDGD�GLUHFFLyQ�DSDUH]FD�FRQ�FDGD�XQD�GH�ODV�SHOtFXODV��\
b.�SDUD�FDGD�HVWXGLDQWH��FDGD�YDORU�GH�HVWXGLRV�DSDUH]FD�FRQ�FDGD�YDORU�GH�DFWLYLGDG

� /DV�GPY�VRQ�XQD�FRQVHFXHQFLD�GH�OD�WUDQVIRUPDFLyQ�GH�XQD�5�HQ�OD��)1
FXDQGR�H[LVWHQ�YDULRV�DWULEXWRV�PXOWLYDORUDGRV�H�LQGHSHQGLHQWHV�HQWUH�Vt
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1RUPDOL]DFLyQ�����

'(3(1'(1&,$6�08/7,9$/25$'$6
6HD�HO�HVTXHPD�GH�UHODFLyQ�5�$��'��\�GRV�GHVFULSWRUHV��FRQMXQWRV�GH�DWULEXWRV��α�\�β�

α�→→�β��α�PXOWLGHWHUPLQD�β��VL�\�VyOR�VL�

SDUD�FDGD�SDU�GH�WXSODV�W��\�W��GH�5�WDOHV�TXH
W�>α@� �W�>α@

HV�SRVLEOH�HQFRQWUDU�XQ�SDU�GH�WXSODV�W ��\�W��HQ�5�TXH�FXPSOHQ
���W�>α@� �W�>α@� �W�>α@� �W�>α@
���W�>β@� �W�>β@ \ W�>β@� �W�>β@
���W�>$��α���β@� �W�>$��α���β@ \ W�>$��α���β@� �W�>$��α���β@

3DUD�FDGD�YDORU�GH�α��H[LVWH�XQ�FRQMXQWR�GH���R�PiV�YDORUHV�GH�β�
LQGHSHQGLHQWHPHQWH�GH�ORV�YDORUHV�GHO�UHVWR�GH�DWULEXWRV��$��α���β�

4XH�VH�YHULILTXH�α�→�β�VyOR�GHSHQGH�GH�α�\�GH�β��SHUR�TXH�VH�FXPSOD�α�→→�β
GHSHQGH��DGHPiV��GHO�UHVWR�GH�ORV�DWULEXWRV��ODV�GPY�GHSHQGHQ�GHO�FRQWH[WR�

�α�→→�β�VLJQLILFD�TXH�VLHPSUH�TXH�DSDUH]FDQ�GRV�WXSODV�FRQ�GLVWLQWRV�YDORUHV�GH
β��SHUR�HO�PLVPR�YDORU�HQ�α��ORV�YDORUHV�GH�β�GHEHUiQ�UHSHWLUVH�FRQ�FDGD�YDORU
GLVWLQWR�GH�$��α���β�TXH�RFXUUD�FRQ�GLFKR�YDORU�GH�α

nombreactor →→ calle, ciudad

1RUPDOL]DFLyQ�����

'(3(1'(1&,$6�08/7,9$/25$'$6
4').#5�&'�+0('4'0%+#�2#4#�FOX

4GINC�FG�&'2'0&'0%+#5�64+8+#.'5

6L�5�FXPSOH�α�→→�β�HQWRQFHV�FXPSOH
Â �α→→γ���GRQGH�γ�⊆�β�SXHV�VH�KDQ�TXLWDGR�FRPSRQHQWHV�GH�β�TXH�WDPELpQ�HVWDEDQ�HQ�α
Â �α→→δ���GRQGH�β�⊆�δ�SXHV�VH�KDQ�DxDGLGR�FRPSRQHQWHV�D�β�TXH�WDPELpQ�HVWDEDQ�HQ�α

VLHPSUH�TXH�δ���β�⊆�α

4').#�&'�#7/'061

VL�5�FXPSOH�α�→→�β�\�γ�⊆�δ��HQWRQFHV�FXPSOH��αδ�→→�βγ

4').#�64#05+6+8#�2#4#�&/8

VL�5�FXPSOH�α�→→�β�\�β�→→�γ��HQWRQFHV�FXPSOH�α�→→�γ�β

4').#�&'�4'2.+%#%+¦0

6L�5�FXPSOH�α�→�β��HQWRQFHV�FXPSOH�α�→→�β
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1RUPDOL]DFLyQ�����

'(3(1'(1&,$6�08/7,9$/25$'$6

4').#�&'�%1/2.'/'061

6L�5�FXPSOH�α�→→�β��WDPELpQ�FXPSOH�α�→→�$�α�β

4').#�&'�%1/$+0#%+¦0�2#4#�FOX�;�FH

6L�5�FXPSOH�TXH�α�→→�β�\�∃�δ��δ∩β ∅��δ�→�γ�\�γ⊆β��HQWRQFHV�α�→�γ

&'2'0&'0%+#�/7.6+8#.14#&#�64+8+#.

6HDQ�α� �^D���D�����DQ`��β� �^E���E������EP`�GHVFULSWRUHV�GH�5�$��'��
α�→→�β�HV�XQD�GPY�HV�WULYLDO�VL�\�VyOR�VL�FXPSOH

Â �ORV�EL�HVWiQ�HQWUH�ORV�DL��HV�GHFLU�β⊆α���R�ELHQ
Â �WRGRV�ORV�DWULEXWRV�GH�5�HVWiQ�HQWUH�ORV�DL�\�ORV�EL��HV�GHFLU�α∪β $�

GPY�QR�WULYLDO��nombreactor →→ calle, ciudad

1RUPDOL]DFLyQ�����

/$�&8$57$�)250$�1250$/���)1�
� (V�XQD�JHQHUDOL]DFLyQ�GH�OD�)1%&
� (OLPLQD�ODV�GPY�QR�WULYLDOHV

R(A, D)�HVWi�HQ��)1�VL�SDUD�WRGD�GPY�QR�WULYLDO�α →→ β�
VH�FXPSOH�TXH�α�HV�XQD�VXSHUFODYH�GH�R

&'5%1/215+%+¦0�'0�.#��(0
� 6L�HO�HVTXHPD�R�QR�HVWi�HQ��)1��SRU�FRQWHQHU�XQD�GPY�α→→β��GRQGH�α�QR
FRQWLHQH�XQD�FODYH�GH�R��VH�GHEH�GLYLGLU�R�HQ�GRV�HVTXHPDV�
– R1��FRQ�WRGRV�ORV�DWULEXWRV�GH�α�\�ORV�GH β
– R2��FRQ�WRGRV�ORV�DWULEXWRV�GH�α�\�HO�UHVWR�GH�DWULEXWRV�A-α-β
9�$VLJQDU�DGHFXDGDPHQWH�D�FDGD�HVTXHPD�ODV�GHSHQGHQFLDV�IXQFLRQDOHV�\�PXOWLYDORUDGDV

� (VWR�FXPSOH�ORV�SULQFLSLRV�GH�GHVFRPSRVLFL yQ�VLQ�SpUGLGDV�SXHV�α→→β�\�α→→A-α-β

R1(nombreactor, calle, ciudad)
R2(nombreactor, titulopeli, añopeli)
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1RUPDOL]DFLyQ�����

'(3(1'(1&,$6�'(�5(81,Ð1�R�&20%,1$&,Ð1
� +DVWD�DKRUD��ODV�GI�\�ODV�GPY�SHUPLWtDQ�GHVFRPSRVLFLyQ�VLQ�SpUGLGDV�GH�XQD�UHODFLyQ�5

HQ�GRV�GH�VXV�SUR\HFFLRQHV
� ([LVWHQ�UHODFLRQHV�SDUD�ODV�TXH�QR�H[LVWH�XQD�GHVFRPSRVLFLyQ�VLQ�SpUGLGDV�HQ�GRV
HVTXHPDV�GH�UHODFLyQ��SHUR�Vt�TXH�Gp�WUHV�R�PiV�HVTXHPDV

� (VWRV�FDVRV�VH�PDQHMDQ�FRQ�ODV�GHSHQGHQFLDV�GH�UHXQLyQ�R�FRPELQDFLyQ��join
dependences��\�OD��)1

� 6RQ�FDVRV�UDURV�\�GLI tFLOHV�GH�GHWHFWDU�HQ�OD�SUiFWLFD
� 8QD�GHSHQGHQFLD�GH�FRPELQDFLyQ�VH�HVWDEOHFH�HQWUH�XQD�UHODFLyQ�5�\�VXV

SUR\HFFLRQHV�5���5�������5Q��\�VH�GHQRWD��5���5�������5Q�
� 5HVWULQJH�HO�FRQMXQWR�GH�UHODFLRQHV�OHJDOHV�D�DTXHOODV�SDUD�ODV�TXH�5 ���5�������5Q�HV�XQD

GHVFRPSRVLFLyQ�GH�UHXQLyQ�VLQ�SpUGLGD

��5�WLHQH�OD�SURSLHGDG�GH�GHSHQGHQFLD�GH�UHXQLyQ�R�FRPELQDFLyQ�FRQ�
UHVSHFWR�GH�VXV�SUR\HFFLRQHV�5���5�������5Q�VL�\�VyOR�VL�VH�FXPSOH�TXH

5� �5��5�������5Q

���8QD�&'2'0&'0%+#�&'�4'70+¦0�HV�64+8+#.�VL�DOJXQR�GH�ORV�5L�HV�OD�PLVPD�5

1RUPDOL]DFLyQ�����

/$�48,17$�)250$�1250$/���)1�
� (OLPLQD�ODV�GHSHQGHQFLDV�GH�UHXQLyQ�QR�WULYLDOHV

5�$�'��HVWi�HQ��)1�UHVSHFWR�D�XQ�FRQMXQWR�'�GH�GHSHQGHQFLDV�IXQFLRQDOHV�
PXOWLYDOXDGDV�\�GH�UHXQLyQ�VL�\�VyOR�VL�SDUD�WRGD�GHSHQGHQFLD�GH�UHXQLyQ�QR
WULYLDO�LPSOLFDGD�SRU�'��WRGD�5L�HV�VXSHUFODYH�GH�5

5�$�'��HVWi�HQ��)1�VL�\�VyOR�VL�WRGD�GHSHQGHQFLD�IXQFLRQDO��PXOWLYDOXDGD�\�GH
UHXQLyQ�HV�FRQVHFXHQFLD�GH�ODV�FODYHV�FDQGLGDWDV

&'5%1/215+%+¦0�'0�.#��(0
� 6L�5�QR�HVWi�HQ��)1��SRU�FRQWHQHU�XQD�GU�VREUH�VXV�GHVFULSWRUHV�α���α�������αS�
VH�SXHGH�GHVFRPSRQHU�VLQ�SpUGLGD�GH�LQIRUPDFLyQ�HQ�S�SUR\HFFLRQHV
LQGHSHQGLHQWHV��GH�IRUPD�TXH

5� �5��α����5��α������5S�αS�
� &DGD�5L�HVWDUi�HQ��)1

(MHPSOR
SUMINISTRAR (nomProveedor, nomComponente, nomProyecto)
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)250$�1250$/�GH�'20,1,2�&/$9(��)1'.�
>)DJLQ����@

� &RQFHELGD�FRQ�OD�LGHD�GH�GHILQLU�OD�)RUPD�1RUPDO�GHILQLWLYD��TXH�FRQVLGHUD�WRGRV�ORV
WLSRV�GH�GHSHQGHQFLDV�\�UHVWULFFLRQHV

5�$�'��HVWi�HQ�)1'.�VL�\�VyOR�VL�WRGDV�ODV�UHVWULFFLRQHV�\�GHSHQGHQFLDV�VH
SXHGHQ�LPSRQHU�FRQ�VyOR�KDFHU�FXPSOLU�ODV�UHVWULFFLRQHV�GH�GRPLQLR�\�ODV�GH
FODYH�HVSHFLILFDGDV�VREUH�FDGD�UHODFLyQ

5�$�'��HVWi�HQ�)1'.�VL�\�VyOR�VL�WRGD�UHVWULFFLyQ�GH�5�HV�XQD�FRQVHFXHQFLD�OyJLFD
GH�ODV�UHVWULFFLRQHV�GH�GRPLQLR�\�GH�FODYH�GH�5

� 6L�VH�OOHYD�XQ�HVTXHPD�5�D�OD�)1'.��VHJXUR�TXH�QXQFD�WHQGUi�DQRPDOtDV�
����SHUR����¢FyPR�OOHYDU�5�D�OD�)1'."

� $GHPiV��QR�VH�KD�GHPRVWUDGR�VL�SXHGH�DOFDQ]DUVH�OD�)1'.�SDUD�FXDOTXLHU
HVTXHPD�GH�UHODFLyQ��QL�EDMR�TXp�FRQGLFLRQHV�VH�SXHGH�FRQVHJXLU

1RUPDOL]DFLyQ�����

352&(62�&203/(72�'(�'(6&20326,&,Ð1
����FRQVLGHUDQGR�GHSHQGHQFLDV�IXQFLRQDOHV��PXOWLYDORUDGDV�\�GH�UHXQLyQ���

6HD�HO�HVTXHPD�UHODFLRQDO�R(A, DEP)

���'HWHUPLQDU�HO�UHFXEULPLHQWR�PLQLPDO�DEPm

���'HWHUPLQDU�ODV�FODYHV�GH�5

���(OLPLQDU�ODV�GHSHQGHQFLDV�PXOWLYDORUDGDV
PHGLDQWH�GHVFRPSRVLFLyQ�HQ�SUR\HFFLRQHV�LQGHSHQGLHQWHV

���&RQVLGHUDU�ODV�GHSHQGHQFLDV�IXQFLRQDOHV�SDUD�REWHQHU
SUR\HFFLRQHV�LQGHSHQGLHQWHV��KDVWD�TXH�QR�VH�SXHGD�FRQWLQXDU��HV�GHFLU���

��VL�WRGR�GHWHUPLQDQWH�GH�ODV�GHSHQGHQFLDV�IXQFLRQDOHV�HV�XQD�FODYH� �)1%&���R
��VL�VHJXLU�LPSOLFD�SpUGLGDV�GH�LQIRUPDFLyQ�R�GH�GHSHQGHQFLDV�IXQFLRQDOHV

���3DUD�WRGD�UHODFLyQ�UHVXOWDQWH��FRPSUREDU�TXH�QR�H[LVWHQ�GHSHQGHQFLDV
GH�UHXQLyQ�QR�LPSOLFDGDV�SRU�XQD�FODYH�
6L�H[LVWHQ��HOLPLQDUODV�FRQ�OD�GHVFRPSRVLFLyQ�HQ�SUR\HFF��LQGHSHQGLHQWHV


