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Partitions

Let S be a nonempty set. A partition of S is a subdivision of S into nonoverlapping, nonempty subsets.
Precisely, a partition of S is a collection {/4,} of nonempty subsets of S such that:

(i) Each a in S belongs to one of the 4,.

(ii) The sets of {4} are mutually disjoint; that is, if

AﬂﬁAj then AlnAj =0

The subsets in a partition are called cells. Figure 1-11 is a Venn diagram of a partition of the rectangular

set S of points into five cells, A1, A2, A3, A4, and AS.

EXAMPLE 1.10. Consider the following collections of subsets of S={1,2,...,8,9}
(1) [{1,3,5}, {2,6}, {4.8,9}]
(ii) [{1,3,5}, {2.4,6,8}, {5,7,9}]
(1ii) [{1,3,5}, {2,4,6,8}, {7.9}]
Then (i) is not a partition of S since 7 in S does not belong to any of the subsets. Furthermore, (ii) is not a
partition of S since {1,3,5} and {5,7,9} are not disjoint. On the other hand, (iii) is a partition of S.

Generalized Set Operation
The set operations of union and intersection were defined above for two sets. These operations can
be extended to any number of sets, finite or infinite, as follows.
Consider first a finite number of sets say, A, A, ..., A_. The union and intersection of these sets are
denoted and defined, respectively, by
AVUA U.LUA =0U" A={x: xeA forsome A }
ANAN.NA =N A={x:xeA forevery A}
That is, the union consists of those elements which belong to at least one of the sets, and the

intersection consists of those elements which belong to all the sets.
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1. cryptography 2. Enigma machine 3. Bletchley park
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