

































































































































ChapterG.FormalRelationalQweryLayunges_

TheRelat.ona Algebra

Re凹 The relational algebra is
a procedural query language

It consists of a set of operations

that take one or two relations as input

and produce a new relation as output 阿筑sn

咀 A basic expression in the relational algebra
is either f 包恣品

i A relation in the database or i A constant relation

let Fi 토 is a relational algebra expressions

Then the following are all relational algebra expressions

i ElU E2 UnionKEl UNION En

ii E 던 i Set difference 터 EXCEPT 테

iii E x Ez Cartesian product FROM E E2

iv op El Select WHERE p
b predicate on attributes of El

U Tls Ei Projection SELECT s

b list consisting of someof the attributes of El

Vi Rn Ei Rename AS t

b newnamefortheresult of El



Additional relational algebra operations

Set intersection El AE E1 E E2

i Natural join i El H E ㅠ 인 ae.am n Eants.at EXEa A2 an

ii Outer is
Left outerjoin i E Ez FIDE 2 U El T1 El bEz X null huh nu113

schema Er 더
Rightouterjoin E EEE El b Ez U E T EH El X huh huh 一一 null

Gschema 터 던

Full outer jem El Is Ez 더 Is Ed U E 반 E2

Extended relational algebra operations

i Generalized projection TF i Fn E et Taps out2 air E

where FIE Fn arithmetic expression involving constant

ii Aggregation G Gsi En Gin Fan Fmlam E 와 a asGargan countCast E

where GiGaiGu list of attributes on which togroup
F Bi Fm aggregation function

Rent Aggregation functions can operate on relations
which allows multiple occurrences of a same tuple

Nose relations are called multi sets

쁘 Multiset relational algebra
let's say thereis a copies of tuple t in n G of te in h

i If t satisfies selection Go there are a copies of t.in Go te

ii For eachcopy of t there is TA th in TIA h

ii There are ace copies of the tuple t.it in h X h



e TheTuple Relational Calculus

Remy The tuple relational calculus is nonprocedural

i.e it describes the desired info without procedures

ex t.lt en n t IAD 10

凹一

le Redundant rules

i P P2 7 ER V GP7

lil htt E r R t 7 王七 E r G RK

iii R P2 7 R V P2

JI A type variable is free until it is quantified by ㅋ or f

If it is quantified it is bound

잔 Domainof formula P dom P is the set of all thevalues referencedby p

DI Wesay expression 왜 PH기 is safe if 왜 1개 C doin P

Etat 제 E r Contains infinite tuples t don P r

So the expression is Unsafe



The Domain Relational Calculus

E 썜 Find all the tuple in r such that 947 100

Tuplerelational calculus HI ter n t 대43 100

Domainrelational calculus a.fi.gs I Hiei i r A Tie
domainvariables

로쁘 All three of the following are equivalent

The basicrelational algebra
without the extended operations on multi sets

The tuple relational calculus restricted to safe expressions

The domain relational calculus restricted to safe expressions


