Extensionality axiom

Two sets are equal if they have the same elements.

Thus,

Vsets A\B. A=B & (Vx.x€ A &< x€B)

Example:
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Subsets and supersets

[

A= ({{( Qv['x. X EA= %kﬁ)ﬂ
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Nz, reB=>xEA Y.
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A=B &> (ASB) A (B2A)
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Lemma 83

1. Reflexivity.
For all sets A, A C A.

2. Transitivity.
Forall setsA,B,C, ACB ABCC) — A CC.

3. Antisymmetry.

For allsets A,B, ACB ANBCA) — A =B.
C
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Separation principle

For any set A and any definable property P, there is a
set containing precisely those elements of A for which
the property P holds.

{(x e A|P
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Q Russell’s paradox
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Empty set
O or {}
defined by
Vx.x &0

or, equivalently, by

—(Ix.x € 0)
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Cardinality

"'he cardinality of a set specifies its size. If this is a natural number,
then the set is said to be finite.

'ypical notations for the cardinality of a set S are #S or |S|.

Example:
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Powerset axiom

For any set, there is a set consisting of all its subsets.

‘_ﬂwwf% .

P(U

VX. XeP(U) & XCU .
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Hasse diagrams (o¢
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Proposition 84 For all finite sets U,

#P(U) =274 |
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