Review: Sets and Equivilance Relations
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Proposition 1.2, Lef A, B, and ' be sets. Then
1. AuA=A4 AnA=A4 and AN\ A=
AUl = A and Anh=10;
AV(BU)={AUB)UC and AN(BNC)=(ANnEB)nC;
AUvB=BUAand ANB=BnNA;

U

AU(BNC)=(AUB)N({AUC):

]

ANn(Bu)y=(AnB)u(Ana).

Theorem 1.3 (De Morgan's Laws). Let A and B be sets. Then
1. (AuBY =A"NnE':;
2 (AnBY =A"UR.
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Theorem 1.15. Let f: A= B, g: B =+ C.and h: C — D. Then
1. The composition of mappings is associafive; that is, (heg)eo f=he(ge f);
If f and g are both one-to-one, then the mapping go [ is one-to-one;

If [ and g are both onto, then the mapping go [ is onfo;

If [ and g are bijective, then so is go f.
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Theorem 1.25. Given an equivalence relation ~ on a set X, the equivalence classes of X
Jorm o partition of X. Conversely, if P = {Xi} is a partition of a set X, then there is an
equivalence relation on X with equivalence classes X;.
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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 subset of N contains a least element.

Theorem 2.9 (Division Algorithm). Let a and b be integers, with b > 0. Then there exist
unique integers q and r such that

a=bqg+r
where 0 < r < b.
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Theorem 2.10. Let a and b be nonzero integers. Then there exist integers v and s such
that
ged(a, b) = ar + bs.

Furthermore, the greatest common divisor of a and b is unique.
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Figure 3.5: Rigid motions of a rectangle
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Figure 3.6: Symmetries of a triangle
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Table 3.7: Symmetries of an equilateral triangle
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