Relational Algebra Equivalences
1. All joins and products are commutative.

e RXS=SxR
e RIP<IyS=SI<hR
e RPIS=SIIR

2. Joins and products are associative

e RxS)xT=Rx(SxT)

e REFHS)EHT=RELH(SEDHT)

e (RPIS)EAT=RPI(SEIT)
3. Select is commutative

+ op(oq(R))=0q(cp(R))

4. Conjunctive selects can cascade into individual selects

* Op&q&...&z (R) = (Gp (Gq...( Oz (R))))
5. Successive projects can reduced to the final project.

o If listy, listy, ... listy are lists of attribute names and each of the list; contains
list;.1,
then [Miistt (ITist2 (... ITiistn (R)...) = Iiist2(R)

« So only the last project has to be executed

6. Select and project sometimes commute

« If pinvolves only the attributes in projlist, then select and project commute
o Iprojlist ( op (R)) = op (Hprojlist (R))

7. Select and join (or product) sometimes commute

« If p involves only attributes of one of the tables being joined, then select and
join commute
Gp (R [><] S) = (Gp (R)) [><] S

o Only if prefers justto R
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8. Select sometimes distributes over join (or product)

« For p AND g, where p involves only the attributes of R and q only the
attributes of S the select distributes over the join
« opanng (RPAS) = (op (R)) P (0q(S))

9. Project sometimes distributes over join (or product)

« If projlist can be split into separate lists, listl and list2, so that list1 contains
only attributes of R and list2 contains only attributes of S, then
o Iprojiist (R >IS) = (st (R)) <4 (Tiistz (S))

10. Union and intersection are commutative

e RUS=SUR
e RNS=SNR
« Set difference is not commutative.

11. Union and intersection are individually associative.
e (RUSUT=RU(SUT)
« RNS) NT=RN(SNT)
« Set difference is not associative

12. Select distributes over union, intersection, and difference

e« op(RUS)=0p(R) Uop(S)
e op(RNS)=0cp(R)N op(S)
e« op(R-S)=0p(R)-0p(S)
13. Project distributes over union, intersection, and difference

o Tprojlist (R U S) = (Tprojiist (R)) U (Iprojiist (S))
4 Hprojlist (R N S) = (Hprojlist (R)) N (Hprojlist (S))
. Hprojlist (R = S) = (Hprojlist (R)) - (Hprojlist (S))
14. Project is idempotent-repeating it produces the same result
U Hprojlist (R)( H‘projlist(R)) = HprojlistR)

15. Select is idempotent

+ op(op(R)) = op(R)
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