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Example Queries

Assume the following relations:

BOOKS (DocId, Title, Publisher, Year)
STUDENTS (StId, StName, Major, Age)
AUTHORS (AName, Address)

borrows (DocId, StId, Date)
has-written(DocId, AName)

describes(DocId, Keyword)

List the year and title of each book.
T Year, TitIe(BOOKS)

List all information about students whose major is CS.

OMajor — 'cs'(STUDENTS)

List all students with the books they can borrow.

STUDENTS x BOOKS

List all books published by McGraw-Hill before 1990.

O Publisher = 'McGraw—HiII'/\Year<1990(BOOKS)

Dept. of Computer Science UC Davis 3. Relational Model and Relational Algebra



ECS-165A WQ'11 53

e List the name of those authors who are living in Davis.

7"-AName(O-Address like '%Davis%' (AUTHORS))

® List the name of students who are older than 30 and who are
not studying CS.

TstName (TAge>30(STUDENTS)) —
71-StName(O-I\/Iajor:'CS' (STU DENTS))

e [Rename AName in the relation AUTHORS to Name.
PAUTHORS(Name, Address) (AUTHORS)
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Composed Queries (formal definition)

e A basic expression in the relational algebra consists of either
of the following:

— A relation in the database
— A constant relation

(fixed set of tuples, e.g., {(1,2),(1,3),(2,3)})

e If F/1 and FE are expressions of the relational algebra, then the
following expressions are relational algebra expressions, too:
- FE1 U E,

- B, — Ey

- By X Es

— op(FE1) where P is a predicate on attributes in 4

— ma(FE1) where A is a list of some of the attributes in F;

— pz(FE71) where x is the new name for the result relation
[and its attributes| determined by F4
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Examples of Composed Queries

1. List the names of all students who have borrowed a book and
who are CS majors.

TTStName (USTUDENTS.StId:borrows.StId
(oMajor='cs'(STUDENTS) X borrows))

2. List the title of books written by the author 'Silberschatz’.

7"'Title(O'AName:’SiIberschatz’
(O has-written.Docld=BOOKS.DocID (has-written Xx BOOKS)))

or

T Title (O-has—written.DocId:BOOKS.Doch
(O-AName:'S”berschatZ' (haS—W”tten) X BOO KS))

3. As 2., but not books that have the keyword 'database’.

..asfor2. ...

— 7TTitIe(O'describes.DocId:BOOKS.Docld
(UKeyword:'database'(describes) X BOOKS))

4. Find the name of the youngest student.

TseName(STUDENTS) —
7TSl.StName(051.Age>S2.Age(p51 (STU DENTS) X Ps2 (STU DENTS) ))

5. Find the title of the oldest book.

7TTit|e(BOOKS) -
781 Title (OB1.Year>B2.Year (P81 (BOOKS) X pg2(BOOKS)))
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