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L Selts ane sbgects

If Ais a set, then A is also an object. In
particular, given two sets A and B, it is
meaningful to ask whether A is also an
element of B.

. emp% Set (@)

There exists a set @, known as the empty set,
which contains no elements, i.e., for every object x
we have X /e @.

3. Sington At e poin acts

If a is an object, then there exists a set {a} whose only
element is a, i.e., for every object y, we have ye{a} iff y=a;
we refer to {a} as the singleton set whose element is a.

Furthermore, if a and b are objects, then there exists a set
{a, b} whose only elements are a and b; i.e., for every object
y, we have y € {a, b} if and only if y = a or y = b; we refer to
this set as the pair set formed by a and b.



L. Poirvwue Wuown
Given any two sets A, B, there exists a set A u B, called
the union A u B of A and B, whose elements consists of

all the elements which belong to A or B or both. In other
words, for any object x,

x € AUR & (neA oo %€B)
S. Awom B'b— &pwﬁ\cmbm

Let A be a set, and for each x € A, let P(x) be a
property pertaining to x (i.e., P(x) is either a true
statement or a false statement). Then there exists a
set, called {x € A : P(x) is true} (or simply {x € A : P(x)}
for short), whose elements are precisely the elements
x in A for which P(x) is true. In other words, for any
object y,

¢ € {ueA:P('x)] (=) ('15‘\ 4 p‘-’j))

6. uom o Ryplactment

——

Let A be a set. For any object x € A, and any object y,
suppose we have a statement P(x,y) pertaining to x and
y, such that for each x € A there is at most one y for
which P(x,y) is true. Then there exists aset{y : P (x, y) is
true for some x € A}, such that for any object z,

ae{p(«,.ﬂ) 0 G fov sove nEA]
& P(n2) u e ﬁo‘v dorne €A



3. Ao ol th\wﬁ#
V
There exists a set N, whose elements are called
natural numbers, as well as an object 0 in N, and an

object n++ assigned to every natural number n € N,
such that the Peano axioms (Axioms 2.1 - 2.5) hold.

g. PT (RUBIVC = AV (BUC)
E#" LT L be o sl 4.t A,ﬁ)C,cn

Corsidr. % € (WB)UC
» a€(AUB) o =%€C

cL - nec = 2 (QVC)
= 4 € AV (BUC)

C2L - =n€(ALB) = x€R o neb

C—

2.1 - ,‘eB =) ')LG—CGUC)
— =2 xe AU(BUC)

C.2.2 — neA = n € AU(BUC)

(AUB)UC € Av(BULC)
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Let A, B, C be sets, and let X be a set containing A, B, C as
subsets.
(@) (Minimal element) We have Au@=A and An@=g.

(b) (Maximal element) We have Au X=Xand An X=A.

(c) (Identity) We have AnA=A and AuA=A.

(d) (Commutativity) We have AuB=BuA and AnB=BnA.

(e) (Associativity) We have (AuB)uC = Au(BuC) and
(AnB)nC =An (B n Q).

(f) (Distributivity) We have An(BuC) = (AnB)u(AnC) and
AuBnC)=(AuB)n(AuC).

(9) (Partition) We have A u (X\A) = X and A n (X\A) = @.

(h) (De Morgan laws) We have X\(A u B) = (X\A) n (X\B) and

X\(A n B) = (X\A) u (X\B).

P__ﬁ- b) ANX =A

2 AEA ond n € X

= nEA
ANX CA

Consuln nEA,
Since, ACX = (€A = %€X)
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