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Lesson 13: Bounds on join queries

Theme: Bounds on the output of join queries.

The topic of this lesson is paper [1]. If you access it through the university network, you can
download the article STAM website: http://epubs.siam.org/doi/abs/10.1137/110859440.
We will discuss Sections 1-4, and the main result is Theorem 1. If we have time, we will also
briefly touch on Section 5.

A note on the notations. Recall that join queries(conjunctive queries) are queries of the
form:

©(z) = Ri(T1) N -+ N Rp(Zn)

where z and each Z; are vectors of variables and {zZ} = {z,} U --- U {z,}.

In [1] the authors use the following notations. A schema o is a set of relation names
{R1,...,R,}. Each relation R; € o is equipped with a set of attributes A; = {a1,...,amn}.
We write R;(A;) to mean that A; is the set of attributes of R;.

For a set of attributes A, an A-tuple is a mapping ¢ : A — N, where for every a € A, t,
denotes t(a)!. An A-relation is a set of A-tuples. The projection of an A-tuple ¢ to a subset
B C A is the restriction of t on B, denoted by mp(t). The projection of an A-relation R to B is
the set of the projections of tuples in R to B.

A database instance D of schema o consists of Ri(D),..., R,(D), where each R;(D) is an
A;-relation, and A; is the set of attributes of R;.

A join query is of the form:

Q = Rl(Al) Mo X Rn(An)

where A; is the set of attributes of R;. The schema of @ is {R1,..., Ry}, and the size of the
query @ is Y. |A;|. The set of attributes of Q) is Ag := A1 U---UA,,. For a database instance D

of schema o, the answer of @ on D is the Ag-relation Q(D) which consists of all the Ag-tuple ¢
such that t4, € R;(D), for every R;(A;).
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IThat is, we only consider databases whose values are from the set of natural numbers N.
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