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One can also specify a set by specifying defirpngperties of the member of
the set, such as

{xe A: P(x)}

forallxc 4 gychthat £(x) holds
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{1,2,3,..} (the natural numbers or positive intspe
{..-3 2, 1,0123}.. (integers)

={x:x= p/ g pandg* O are integérs (rational numbers)

the set of real numbers
the set of complex numise

(a,b)={xI :a& x b (openinterval froma tab )
[ab)={xI :& £ b (closed interval froma td )

(a¥)={x :x 3 and¥ & {Ix <x }a (openrays)
[a¥)={xd :x d andf¥ = [x £:x h ¢losedrays
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1 If you object to the importance of a set with hengents, you are like the persons who objectetdo t
number 0, since it stands for nothing. The nunfbemss resisted for centuries as a legitimate number
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A=} isempty.

{A'} is not empty, it contains something, the empty set

{{Aﬁ} is not empty, it contains the set tisahtains the empty siG
{{{Aﬁ}} is not empty, it contains the set tieahtains the set the

containghe empty set. And so on.
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2 Many problems in mathematics ask the existen@@xéin numbers or classes of numbers. The most
famous unsolved problem in mathematics, Fermati Theorem, asked the question whether the set of

integers{ X, Y, 2} satisfying X" + y" = Z" for integersn > 2was empty. The set is empty, which was

proven in 1993 by the English mathematician, Andv¥iles.
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Rigor in Mathematics In the study of mathematics, there should atvhg a
sufficient degree of rigor, which means that edqueti and mathematical concepts
should be logically precise. However, it is moraportant to understand basi
principles and built up an intuition about the isleaThe great Swiss mathematician
Leonard Euler had an uncanny intuition about cotscapd although he often did nat
verify his thoughts, not one serious mathematigianld ever say he wasn’t one of th
greatest mathematicians who ever lived.
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% Things get a lot more interesting when we consiblerfamily of all subsets of an infinite set lilte
natural numbers. It turns out that ... well, we devant to ruin the fun for you.
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* If we were to define a Boolean algebra we woulkdtsat the binary operations &f, U are very
analogous to those df ,E .
® This “or” is the inclusive “or” in contrast to thexclusive “or” which means one or the other buthmth.
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® Venn diagrams were the invention of British logitiJohn Venn (1834-1923) who made major
contributions to logic and probability. John Vemas an ordained minister but gave up the ministry i
1883 to concentrate on mathematics and logic.
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Section 2.1 13 Basic Notions of Sets
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Section 2.1 15 Basic Notions of Sets
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Section 2.1 16 Basic Notions of Sets
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Section 2.1 17 Basic Notions of Sets
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Section 2.1 19 Basic Notions of Sets
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