Commutative & Associative Laws

RXS=SXR
RX(SXT)=(RXxS)XT
RxS=SxR
Rx(SXT)=(RxS)XT

Selection Splitting

oc, AND o¢,(R) = a¢, (O’CZ (R))

= 0Og, (Ucl(R))
= o¢,(R) N ac,(R)

oc, OR o¢,(R) = a¢, (R) U o, (R)
oc(RUS) =ac(R) VU oc(S)
oc(R—S5) = oc(R) U ac(S)

Projection Rules

m, (RUg S) = m (R) Ug m.(S)

”L(UC(R)) = (oc(my(R)))

where M = L U attributes(C)

Rules on Duplicates

S(RxS)=6(R)*x5(S)
6(R™xS)=68(R) ™ b(S)

REWRITE RULES

RNS = SNR RS =Sw,R
RN(SNT) = (RNS)NT
RUS = SUR
RU(SUT) = (RUSUT

ButR X, (S >, T) #
(R ™, S) X, T in general

(only if needed attributes exist)

Where needed attributes exist in R or S:

oc(R™xS)=0:(R) xS =R Xa(S)
= a¢(R) ™ a¢(S)

oc(R™p S) =0¢(R) ®p S =R xp 0¢(S)
0c(RXS)=0:(R) XS =RXac(S)

Uc(R N S) = Uc(R) NS=RnN Uc(S)
= oc(R) Noc(S)

Join/Product Rules

Rx;S=0.(RxS)
RS =m(0c(RXS))

where C equates fields and L selects

S(R X S) =8(R) g 5(S)
Uc(6(R)) = 6(0c(R))

Rules on Grouping

5(y.(R)) =y, (R)

YL(R) =y, (my(R)) ifLEM

y.(R) =y, (R(S (R)) if y; is duplicate-impervious (e.g., MIN, MAX)



