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Definition 1  The sets A and B have the same cardinality if and only if there is a one-to-one correspondence
from A to B. When A and B have the same cardinality, we write |A| = |B]|.

For infinite sets the definition of cardinality provides a relative measure of the sizes of two sets,
rather than a measure of the size of one particular set. We can also define what it means for one
set to have a smaller cardinality than another set.

Definition 2 If there is a one-to-one function from A to B, the cardinality of A is less than or the same
as the cardinality of B and we write |A| < |B|. Moreover, when |A| < |B| and A and B have
different cardinality, we say that the cardinality of A is less than the cardinality of B and we
write |A| < |B].
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Definition 3 A set that is either finite or has the same cardinality as the set of positive integers is called
countable. A set that is not countable is called uncountable. When an infinite set § is count-
able, we denote the cardinality of S by N, (where N is aleph, the first letter of the Hebrew
alphabet). We write |S| = N, and say that S has cardinality “aleph null.”
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