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" Theorem 1.25. Given an equivalence relation ~ on a sel X, the equivalence classes of X

form a partition of X. Conversely, if P = {X;} is a partition of a set X, then there is an
equivalence relation on X wilh equivalence classes X;.
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Principle 2.1 (First Principle of Mathematical Induction). Let S(n) be a statement about
integers for n € N and suppose S(ng) is true for some integer ng. If for all integers k with
k > ng, S(k) implies that S(k+ 1) is true, then S(n) is true for all integers n greater than
or equal to ng.
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Principle 2.5 (Second Principle of Mathematical Induction). Let S(n) be a statement
about integers for n € N and suppose S(ng) is true for some integer ng. If S(ng), S(no +
1),...,S(k) imply that S(k+1) for k > ng, then the statement S(n) is true for all integers
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Principle 2.6 (Principle of Well-Ordering). Every nonempty subset of the natural numbers
is well-ordered.

The Principle of Well-Ordering is equivalent to the Principle of Mathematical Induction.

Lemma 2.7. The Principle of Mathematical Induction implies that 1 is the least positive
natural number.
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Theorem 2.8. The Principle of Mathematical Induction implies the Principle of Well-
Ordering. That is, every nonempty subsel of N contains a least element.



