4-22

Multi-valued Dependencies (MVD)

Given a relation R with sets of attributes X , Y and Z , the

multi-valued dependency X fifi Y holds in R if and only if

the set of Y-values occurring for given values of attributes

in {X, Z} is independent of the values from the set Z .

4th Normal Form (4NF)

A relation R is in 4th Normal Form if and only if, whenever

there is a MVD in R, say X fifi Y, then all attributes of R

are functionally dependent on X.

An equivalent definition of 4NF

A relation R is in 4th Normal Form

if R is in BCNF

and all MVDs in R are in fact FDs.

What it means for a relation to be in 4th Normal Form is

explained well in the book by Ullman and Widom.

Note that the expression multi-valued dependency explains

what is really going on. If we could regard the attributes

spares_depots and qualified_crews as set-valued , then they

would indeed be FDs. That would take us outside 1NF ;

we require the power of NF2 DBMS, see section 5.