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Queries
Since a query can be an arbitrary first-order formula, its

answer may depend on the domain, which we do not know

in advance or may vary from system to system.

For example:

• the query Q(x) = ¬Student(x) over the database

Student(a), Student(b), with domain {a, b, c} has

the answer {x = c},

• the same query with domain {a, b, c, d} has the an-

swer {x = c, x = d}.

Therefore, the notion of domain independent queries has

been introduced in relational databases.



Domain Independence
A formula Q(X) is domain independent with respect to the

integrity constraints IC
if and only if

for every two models I and J of IC (i.e., I = h|I|, ·Ii
and J = h|J |, ·J i) which agree on the interpretation of

the predicates and constants (i.e. ·I = ·J ),

and for every assignment v : X 7! |I| [ |J |,
we have:

rng(v) ✓ |I| and I |= Q(X)[v]
if and only if

rng(v) ✓ |J | and J |= Q(X)[v].



Examples
• Q1(x) = ¬A(x) ^B(x)

• Q2(x) = 9x.(A(x) _B(a))

• Q3(x) = ¬A(x)

• Q4(x) = 8x.A(x)

Check whether they are:

• domain independent,

• safe range.


