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Exercises onExercises on
Relational AlgebraRelational Algebra
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BOOKSBOOKS
((ISBNISBN, Title, Edition, Year, , Title, Edition, Year, PublisherIDPublisherID, Pages, Price, Language), Pages, Price, Language)

WRITERSWRITERS
((WriterIDWriterID, Name, Surname, , Name, Surname, BirthPlaceBirthPlace, , BirthYearBirthYear, , DeathYearDeathYear, Nationality), Nationality)

AUTHORSAUTHORS
((ISBNISBN, , WriterIDWriterID))

PUBLISHERSPUBLISHERS
((PublisherIDPublisherID, Name, Place, Nationality), Name, Place, Nationality)

Query: books [Title, Year, Price] by Query: books [Title, Year, Price] by ““Woody AllenWoody Allen””

ΠΠTitle, Year, Price Title, Year, Price ((
σσ((Name=Name=““WoodyWoody””))∧∧((Surname=Surname=““AllenAllen””) ) ((

BOOKS BOOKS AUTHORS AUTHORS WRITERSWRITERS
))

))
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Different queries give the same resultDifferent queries give the same result
1.1. ΠΠTitle, Year, Price Title, Year, Price ( BOOKS ( BOOKS AUTHORS AUTHORS 

σσ((Name=Name=““WoodyWoody””))∧∧((Surname=Surname=““AllenAllen””))WRITERS)WRITERS)

2.2. ΠΠTitle, Year, PriceTitle, Year, Price( BOOKS ( BOOKS AUTHORS AUTHORS 
ΠΠWriterIDWriterID ((σσ((Name=Name=““WoodyWoody””))∧∧((Surname=Surname=““AllenAllen””))WRITERS) )WRITERS) )

3. 3. ΠΠTitle, Year, Price Title, Year, Price ( BOOKS ( BOOKS ΠΠISBNISBN ( AUTHORS ( AUTHORS 
ΠΠWriterIDWriterID ((σσ((Name=Name=““WoodyWoody””))∧∧((Surname=Surname=““AllenAllen””) ) WRITERS) ) )WRITERS) ) )

4.4. ΠΠTitle, Year, Price Title, Year, Price ( ( ΠΠTitle, Year, Price, ISBNTitle, Year, Price, ISBN (BOOKS) (BOOKS) AUTHORS AUTHORS 
ΠΠWriterIDWriterID ((σσ((Name=Name=““WoodyWoody””))∧∧((Surname=Surname=““AllenAllen””))WRITERS) )WRITERS) )

5.5. ΠΠTitle, Year, Price Title, Year, Price ( ( ΠΠTitle, Year, Price, ISBNTitle, Year, Price, ISBN (BOOKS) (BOOKS) ΠΠISBNISBN ( AUTHORS ( AUTHORS 
ΠΠWriterIDWriterID ((σσ((Name=Name=““WoodyWoody””))∧∧((Surname=Surname=““AllenAllen””))WRITERS) ) )WRITERS) ) )
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BOOKSBOOKS
((ISBNISBN, Title, Edition, Year, , Title, Edition, Year, PublisherIDPublisherID, Pages, Price, Language), Pages, Price, Language)

WRITERSWRITERS
((WriterIDWriterID, Name, Surname, , Name, Surname, BirthPlaceBirthPlace, , BirthYearBirthYear, , DeathYearDeathYear, Nationality), Nationality)

AUTHORSAUTHORS
((ISBNISBN, , WriterIDWriterID))

PUBLISHERSPUBLISHERS
((PublisherIDPublisherID, Name, Place, Nationality), Name, Place, Nationality)

Query: books [Title, Year, Price] by a foreign author Query: books [Title, Year, Price] by a foreign author 
(language is different from the author(language is different from the author’’s nationality)s nationality)

ΠΠTitle, Year, PriceTitle, Year, Price

(( σσLanguageLanguage≠≠NationalityNationality

(( BOOKS BOOKS AUTHORS AUTHORS WRITERSWRITERS )) ))
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Different queries Different queries …… are they correct?are they correct?
ΠΠTitle, Year, Title, Year, PricePrice(BOOKS(BOOKS AUTHORS AUTHORS σσ LanguageLanguage≠≠NationalityNationality WRITERS)WRITERS)

ΠΠTitle, Year, PriceTitle, Year, Price( ( σσ LanguageLanguage≠≠NationalityNationality ( BOOKS ( BOOKS AUTHORS AUTHORS 
ΠΠWriterIDWriterID, , NationalityNationalityWRITERSWRITERS ) )) )

ΠΠTitle, Year, Price Title, Year, Price ( ( σσ LanguageLanguage≠≠NationalityNationality ( ( BOOKS BOOKS 
ΠΠISBNISBN ( AUTHORS ( AUTHORS ΠΠWriterIDWriterID, , NationalityNationalityWRITERSWRITERS ) ) )) ) )

ΠΠTitle, Year, Price Title, Year, Price ( ( σσ LanguageLanguage≠≠NationalityNationality ( ( BOOKS BOOKS 
ΠΠISBN, NationalityISBN, Nationality ( AUTHORS ( AUTHORS ΠΠWriterIDWriterID, , NationalityNationalityWRITERSWRITERS ) ) )) ) )

ΠΠTitle, Year, Price Title, Year, Price ((σσ LanguageLanguage≠≠NationalityNationality ( ( ΠΠTitle, Year, Price, ISBNTitle, Year, Price, ISBNBOOKS BOOKS 
ΠΠISBN, NationalityISBN, Nationality ( AUTHORS ( AUTHORS ΠΠWriterIDWriterID, , NationalityNationalityWRITERSWRITERS ) ) )) ) )
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BOOKSBOOKS
((ISBNISBN, Title, Edition, Year, , Title, Edition, Year, PublisherIDPublisherID, Pages, Price, Language), Pages, Price, Language)

WRITERSWRITERS
((WriterIDWriterID, Name, Surname, , Name, Surname, BirthPlaceBirthPlace, , BirthYearBirthYear, , DeathYearDeathYear, Nationality), Nationality)

AUTHORSAUTHORS
((ISBNISBN, , WriterIDWriterID))

PUBLISHERSPUBLISHERS
((PublisherIDPublisherID, Name, Place, Nationality), Name, Place, Nationality)

Q1:Q1: books [Title, Year, Price] published after the death of one books [Title, Year, Price] published after the death of one 
of the authors of the authors (compare only years (compare only years ⇒⇒ same year is not aftersame year is not after))

ΠΠTitle, Year, Price Title, Year, Price ( ( σσYearYear>>DeathYearDeathYear ( ( BOOKS BOOKS AUTHORS AUTHORS WRITERS ) )WRITERS ) )

Q2:Q2: books [Title, Year, Price] published before the death of books [Title, Year, Price] published before the death of 
one of the authors one of the authors (compare only years (compare only years ⇒⇒ same year is beforesame year is before))

ΠΠTitle, Year, Price Title, Year, Price ((
σσ((YearYear≤≤DeathYearDeathYear))∨∨((DeathYearDeathYear IS NULL) IS NULL) ((

BOOKS BOOKS AUTHORS AUTHORS WRITERS ) )WRITERS ) )
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BOOKSBOOKS
((ISBNISBN, Title, Edition, Year, , Title, Edition, Year, PublisherIDPublisherID, Pages, Price, Language), Pages, Price, Language)

WRITERSWRITERS
((WriterIDWriterID, Name, Surname, , Name, Surname, BirthPlaceBirthPlace, , BirthYearBirthYear, , DeathYearDeathYear, Nationality), Nationality)

AUTHORSAUTHORS
((ISBNISBN, , WriterIDWriterID))

PUBLISHERSPUBLISHERS
((PublisherIDPublisherID, Name, Place, Nationality), Name, Place, Nationality)

Q1:Q1: books [Title, Year, Price] without author (anonymous)books [Title, Year, Price] without author (anonymous)
ΠΠTitle, Year, Price Title, Year, Price ( BOOKS ) ( BOOKS ) ――
ΠΠTitle, Year, Price Title, Year, Price ( BOOKS ( BOOKS AUTHORS )AUTHORS )

Q2:Q2: books with authorbooks with author’’s names name
[Title, Year, Price, Name, Surname][Title, Year, Price, Name, Surname]

ΠΠTitle, Year, Price, Name, Surname Title, Year, Price, Name, Surname ( BOOKS ( BOOKS LEFTLEFT ((AUTHORS AUTHORS WRITERS))WRITERS))
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BOOKSBOOKS
((ISBNISBN, Title, Edition, Year, , Title, Edition, Year, PublisherIDPublisherID, Pages, Price, Language), Pages, Price, Language)

WRITERSWRITERS
((WriterIDWriterID, Name, Surname, , Name, Surname, BirthPlaceBirthPlace, , BirthYearBirthYear, , DeathYearDeathYear, Nationality), Nationality)

AUTHORSAUTHORS
((ISBNISBN, , WriterIDWriterID))

PUBLISHERSPUBLISHERS
((PublisherIDPublisherID, Name, Place, Nationality), Name, Place, Nationality)

Query:Query:
authors [Name, Surname] who published a book with a authors [Name, Surname] who published a book with a 
publisher with their same namepublisher with their same name
(e.g. a book by Luigi (e.g. a book by Luigi EinaudiEinaudi published by published by EinaudiEinaudi))

ΠΠName, Surname Name, Surname ( ( σσPName=SurnamePName=Surname ((
BOOKS BOOKS AUTHORS AUTHORS WRITERS WRITERS 
ρρPName,PNatPName,PNat←←Name,NationalityName,NationalityPUBLISHERSPUBLISHERS) )) )
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Query: Query: italianitalian publishers [Name, Place]publishers [Name, Place]

ΠΠName, PlaceName, Place( ( σσNationalityNationality==““ItalianItalian””(PUBLISHERS) )(PUBLISHERS) )
Query: publishers [Name, Place] of books in ItalianQuery: publishers [Name, Place] of books in Italian

ΠΠName, Place Name, Place ( PUBLISHERS ( PUBLISHERS σσLanguage=Language=““ItalianItalian””BOOKS)BOOKS)

Query: publishers Query: publishers [[Name,PlaceName,Place] ] of foreign writersof foreign writers
(i.e. publishers and writers come from different countries)(i.e. publishers and writers come from different countries)

ΠΠPName,PlacePName,Place((σσPNatPNat≠≠NationalityNationality(WRITERS (WRITERS AUTHORS AUTHORS 
BOOKS BOOKS ρρPName,PNatPName,PNat←←Name,NationalityName,NationalityPUBLISHERSPUBLISHERS))))

Query: publishers [Name, Place] of Query: publishers [Name, Place] of italianitalian writerswriters

ΠΠName, Name, PlacePlace(PUBLISHERS(PUBLISHERS BOOKS BOOKS AUTHORS AUTHORS 
ΠΠWriterIDWriterID((σσNationalityNationality==““ItalianItalian””WRITERS) )WRITERS) )
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Q2: publishers [Name, Place] of nonQ2: publishers [Name, Place] of non--italianitalian writerswriters

ΠΠName, Name, PlacePlace(PUBLISHERS(PUBLISHERS BOOKS BOOKS AUTHORS AUTHORS 
ΠΠWriterIDWriterID((σσNationalityNationality≠≠““ItalianItalian””WRITERS) )WRITERS) )

Q1: publishers [Name, Place] of Q1: publishers [Name, Place] of italianitalian writerswriters

ΠΠName, Name, PlacePlace(PUBLISHERS(PUBLISHERS BOOKS BOOKS AUTHORS AUTHORS 
ΠΠWriterIDWriterID((σσNationalityNationality==““ItalianItalian””WRITERS) )WRITERS) )

How these two sets are related?How these two sets are related?

Q1Q1 Q2Q2

Empty Empty 
intersectionintersection

NonNon--empty empty 
intersectionintersection

Q1Q1 Q2Q2

Q1 Q1 ⊆⊆ Q2Q2

Q1Q1 Q2Q2

Q2 Q2 ⊆⊆ Q1Q1

Q1Q1 Q2Q2
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Q2: publishers [Name, Place] of nonQ2: publishers [Name, Place] of non--italianitalian writerswriters

ΠΠName, Name, PlacePlace(PUBLISHERS(PUBLISHERS BOOKS BOOKS AUTHORS AUTHORS 
ΠΠWriterIDWriterID((σσNationalityNationality≠≠““ItalianItalian””WRITERS) )WRITERS) )

Q1: publishers [Name, Place] of Q1: publishers [Name, Place] of italianitalian writerswriters

ΠΠName, Name, PlacePlace(PUBLISHERS(PUBLISHERS BOOKS BOOKS AUTHORS AUTHORS 
ΠΠWriterIDWriterID((σσNationalityNationality==““ItalianItalian””WRITERS) )WRITERS) )

Q3: publishers [Name, Place] who never printed a Q3: publishers [Name, Place] who never printed a 
book by any book by any italianitalian writerwriter

ΠΠName, Name, PlacePlace(PUBLISHERS(PUBLISHERS) ) ――
ΠΠName, Name, PlacePlace(PUBLISHERS(PUBLISHERS BOOKS BOOKS AUTHORS AUTHORS 

ΠΠWriterIDWriterID((σσNationalityNationality==““ItalianItalian””WRITERS) )WRITERS) )
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BOOKSBOOKS
((ISBNISBN, Title, Edition, Year, , Title, Edition, Year, PublisherIDPublisherID, Pages, Price, Language), Pages, Price, Language)

WRITERSWRITERS
((WriterIDWriterID, Name, Surname, , Name, Surname, BirthPlaceBirthPlace, , BirthYearBirthYear, , DeathYearDeathYear, Nationality), Nationality)

AUTHORSAUTHORS
((ISBNISBN, , WriterIDWriterID))

PUBLISHERSPUBLISHERS
((PublisherIDPublisherID, Name, Place, Nationality), Name, Place, Nationality)

Q1: books [Title, Year, Price] with two or more authorsQ1: books [Title, Year, Price] with two or more authors
ΠΠTitle, Year, Price Title, Year, Price ( BOOKS ( BOOKS 

σσWriterIDWriterID≠≠Writer2ID Writer2ID ( AUTHORS ( AUTHORS ρρWriter2IDWriter2ID←←WriterIDWriterIDAUTHORS ) )AUTHORS ) )

Q2:Q2: writers [Name, Surname] who published at least one book writers [Name, Surname] who published at least one book 
with with ““Paolo RossiPaolo Rossi””

ΠΠName, Surname Name, Surname ( WRITERS ( WRITERS 
σσWriterIDWriterID≠≠Writer2ID Writer2ID ( AUTHORS ( AUTHORS ρρWriter2IDWriter2ID←←WriterID WriterID ( ( AUTHORS AUTHORS 

ΠΠWriterIDWriterID((σσ((Name=Name=““PaoloPaolo””))∧∧((Surname=Surname=““RossiRossi””))WRITERS) ) WRITERS) ) ) )) )
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BOOKSBOOKS
((ISBNISBN, Title, Edition, Year, , Title, Edition, Year, PublisherIDPublisherID, Pages, Price, Language), Pages, Price, Language)

WRITERSWRITERS
((WriterIDWriterID, Name, Surname, , Name, Surname, BirthPlaceBirthPlace, , BirthYearBirthYear, , DeathYearDeathYear, Nationality), Nationality)

AUTHORSAUTHORS
((ISBNISBN, , WriterIDWriterID))

PUBLISHERSPUBLISHERS
((PublisherIDPublisherID, Name, Place, Nationality), Name, Place, Nationality)

Q1:Q1: writers [Name, Surname] who wrote books in two (or writers [Name, Surname] who wrote books in two (or 
more) different languagesmore) different languages

ΠΠName, SurnameName, Surname ( WRITERS ( WRITERS 
σσ LanguageLanguage≠≠ Language2 Language2 ((
ΠΠWriterIDWriterID, Language , Language ( AUTHORS ( AUTHORS BOOKS )BOOKS )
ρρLanguage2Language2←←Language Language ((
ΠΠWriterIDWriterID, Language , Language ( AUTHORS ( AUTHORS BOOKS ) ) ) )BOOKS ) ) ) )


