Relational Algebraic Equivalence Transformation
Rules

1. Conjunctive selection operations can be deconstructedisé-
guence of individual selectionsascade of o.

091A92(E) — 091 (UQQ(E))
2. Selection operations are commutative:
091(092(E)) = 00, (091(E))

3. Only the final operations in a sequence of projection operatio
IS needed, the others can be omitteakcade of 11

11, (T, .. (I, (E)) ...)) = T, (E)

4. Selections can be combined with Cartesian products and thet
joins:
09(E1 X EQ) = E1 D>y E2

op, (E) >y, Ey) = Ey ><igynp, Eo
5. Theta join operations are commutative:
Ei<y By = By <y B
6. Natural-join operations are associative:
(B> Ey) 1 B3 = By i< (By <1 Ej)
Theta joins are associative in the following manner
(B <, Ey) pgyne, Bz = B >0, (Eo g, E3)

wheref, involves attributes front’, and £5; only.



. The selection operation distributes over the theta joimaijme
under the following two conditions:

(a) It distributes when all the attributes in the selection coowli
6y involve only the attributes of one of the expressiohs)
being joined.

oo ( 1 <y E) = (09, (E1)) g Fy

(b) It distributes when the selection conditiGninvolves only
the attributes ofs; andé, involves only the attributes of,

031/\92(E1 >p E2) — (091(E1>) Pp (UQQ(EQ))
. The projection operation distributes over the theta join.

(a) Let L, and L, be attributes ofv; and E; respectively. Sup-
pose that the join conditiofhinvolves only attributes i, U
L,. Then

Mpyum,(E1 > Ea) = (11, (E1)) < (111, (E3))

(b) Consider ajoirt); <y Es. Let L; andLL, be sets of attributes
from E; and E, respectively. Lefl; be attributes oft; that
are involved in the join conditiofl, but are not inL; U Lo,
and letL, be attributes off, that are involved in the join
conditiond, but are notin_; U L. Then

0y (B > Eo) = 0, ((Hzuz, (E1)) >y (Tpyuz, (E2)))
. The set operations union and intersection are commutative.
FiUFE,=FE,UE,

EiNEy=FE,NE;
Set difference is not commutative.



10. Set union and intersection are associative.
(E1U Ey) U E3 = Ey U (Ey U Ej)
(E1N Ey) N Es=FEyN(EyN E;)

11. The selection operation distributes over the union, iatien,
and set-difference operations.

Up(El — Eg) = O’p(El) — E2 — O’p(El) — UP(EQ)

12. The projection operation distributes over the union opanati

[M(F1U Ep) = (I (E1)) U (TTL(ER))



