Chapter 6

Rel ati onal Al gebr a

6.2 JON is discussed in Section 6.4. | NTERSECT can be defined as
foll ows:

A | NTERSECT B A MNUS ( AMNUS B)
or (equally well)

A | NTERSECT B

BMNUS ( BMNUS A)

These equi val ences, though valid, are slightly unsatisfactory,
since A INTERSECT B is symmetric in A and B and the other two
expressions are not. Here by contrast is a symmetric equival ent:

( AMNUS ( AMNUSB) ) UNON( BMNUS ( BMNUS A) )

Note: G ven that A and B nust be of the sane type, we al so
have:

A INTERSECT B = A JONB
As for DI VI DEBY, we have:

ADVIDEBY BPERC = A{ X}
MNUS ( ( A{ X} TIMESSB{ Y} )
MNUSC{ X Y} ) { X}

Here X is the set of attributes common to A and C and Y is the set
of attributes commpn to B and C.

Note: DI VIDEBY as just defined is actually a generalization
of the version defined in the body of the chapter -- though it is
still a Small Divide [6.3] -- inasnuch we assuned previously that
A had no attributes apart from X, B had no attributes apart from
Y, and C had no attributes apart from X and Y. The foregoing
generalization would allow, e.g., the query "Get supplier nunbers
for suppliers who supply all parts,” to be expressed nore sinply
as j ust

S DI VI DEBY P PER SP

i nstead of (as previously) as



S{ S#} DVIDEBY P{ P# } PER SP { S#, P# }

6.3 A I NTERSECT B (see the answer to Exercise 6.2 above). Note:
W remark that since TIMES is a special case of JON, we could
regard JON as a primtive operator instead of TIMES -- a
preferable alternative, in fact, precisely because it is nore
general .

6.5 The short answer is no. Codd's original DIVIDEBY did satisfy
the property that

( ATIMES B) DVIDEBY B = A

However :

. Codd' s DI VI DEBY was a dyadic operator; our DIVIDEBY is
triadic, and hence cannot possibly satisfy a simlar property.

. In any case, even with Codd' s D VI DEBY, dividing A by B and
then formng the Cartesian product of the result with B wll
yield a relation that mght be identical to A but is nore
likely to be sone proper subset of A

( ADVIDEBY B) TIMES B < A

(using "<" to nean "is a subset of"). Codd's DIVIDEBY is thus
nore anal ogous to integer division in ordinary arithnetic
(i.e., it ignores the renainder).

6.6 The trap is that the join involves the CITY attributes as well
as the S# and P# attributes. The result |ooks like this:
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| S# | SNAMVE | STATUS | GQTY | P#, QIY | PNAME | COLOR | VEICGHT
. e e oo - Fomm e oo B R Fomm oo - Fomm oo - oo e oo
I S1 |, Smth | 20 | London | P1 | 300 ; Nut . Red | 12.0
' S1 |, Smth | 20 | London | P4 | 200 | Screw | Red | 14.0
! S1 | Smth | 20 | London | P6 | 100 ; Cog I Red | 19.0
! S2 | Jones | 10 ; Paris | P2, 400 ; Bolt | Geen | 17.0
| S3 | Bl ake | 30 ; Paris | P2 | 200, Bolt | Geen | 17.0
! S4 | dark | 20 | London | P4} 200 | Screw | Red ! 14.0
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6.7 2". This count includes the identity projection (i.e., the
projection over all n attributes), which yields a result that is
identical to the original relation A, and the nullary projection



(i.e., the projection over no attributes at all), which yields
TABLE DUMif the original relation Ais enpty and TABLE DEE
ot herwi se [5.5].



