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Example 1.1
(a)The set A above can also be written as

A={x:xis aletter in the English alphabet x is a vowel}
Observethatb € A,e € A,p € A

(b)we could not list all the elements of the above set B although frequently
we specify the set by writing B={1,2,3,.....}

Where we assume that everyone knows what we mean . observe that
8€EBbut—6¢B

(c)let E={x: x? — 3x + 2 = 0}. In other words, E consists of those numbers
which are solutions of the equation x?> —3x + 2 =0, sometimes called the

solution set of the given equation . since the solutions of the equation are 1

and 2 , we could also write E={1,2}

(dDlet E={x:x*=3x+2 =0},F = {2,1} and G = {1,2,2,1,6/3} then E=F=G.
observe that a set does not depend on the way in which its elements are
displayed .A set remains the same if its elements are repented or rearranged.

Some sets will occur very often in the text and so we use special symbols for
them

Unless otherwise specified we will let:

N=the set of positive integers 1,2,3,......
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Z=the set of integers ...... -2,-1,0,1,2,3,.......
Q=the set of rational numbers

R=the set of real numbers

C=the set of complex numbers

Even if we can list the elements of a set, it may not be practical to do so . For
example we would not list the members of the set of people born in the
world during the year 1976 although theoretically it is possible to compile
such a list. That is , we describe a set by listing its elements only if the set
contains a few elements ; otherwise we describe a set by the property wich
characterizes its elements.

The fact that we can, describe a set in terms of a property is formally stated
as the principle of abstraction .

Principle of Abstraction : Given any set U and any property P, there is a set A
such that the elements of A are exactly those members of U which have the
property P.

1.2 UNIVERSAL SET EMPTY SET

In any application of the theory of sets, the members of all sets under
investigation usually belong to some fixed large set called the universal set
of universe of discourse. For example, in plane geometry, the universal set
consists of all the people in the world we will let the symbol U

denote the universal set unless otherwise stated or implied.

For a given set U and a property P, there may not be any elements of U
which have property P. For example, the set

S= {x:x is a positive integer ,x* = 3}
Has no elements since no positive integer has the required property .

The set with no elements is called empty set or null set and is denoted by @
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From the principle of extension, it follows that there is only one empty set.
in other words, if S and T are both empty, then S=T since there have exactly
the same elements namely ,none

1.3 SUBSETS

If every elements in a set A is also an element of a set B, the A is called a
subset of B.

We also say that A is contained in B or that B contains A. This relationship is
writtenA c Bor BD A

If A is not a subset of B, i.e. if a least one element of A does not belong to B,
we write A &€ Bor B ? A.

EXAMPLE 1.2
(a)Consider the sets
A=1{1234,5,.89} B=1{1,2357} C={1,5}

Then C € A and C < B since 1 and 5, the elements of C, are also members of
A and B.butB &A since some of its elements a.g. 2 and 7, do not belong to
A . Furthermore, since the elements of A, B and C must also belong to the
universal set U, we have that U must at least contain the set {1,2,3,4,5,7,8,9}.

(b) let N,Z,Q and R be defined as in section 1.1 then
NcZcQcR

(c) The set E={2,4,6} is a subsets of the set F={6,2,4} since belonging to E
also belongs to F. in fact, E=F . in a similar manner it can be shown that
every setis a subset of itself .

Every set A is subset of the universal set U since, by definition, all the
members of A belong to U. Also the empty set @ is a subset of A.

As noted above, every set A is Subset of itself since, trivially the elements of
Abelongto A.

& Maths_WhatsApp : 0997378154 Facebook_Page : IOM F.B Group :improve our mathematics




A0 L) [WWW.SYRIAMATH.NET]

If every element of set A belongs to a set B, and every element of B belongs
to a set C, then clearly every element of A belongs to C. In other words, if
Ac Band BcCthenAc C

If AcB and AD B then A and B have the same elements, i.e A=B. Conversely
, if A=B then AcCB and BCA since every set is a subset of itself.

We state these results formally as
Theorem 1.1 :

(i) Forany setA,Wehave@ c Ac U
(ii) For any set A, we have Ac A

(iii) If AcBand BcC, then AcC

(iv) A=b if and only if AcB and BcA

If ACB, then it is still possible that A=B . Where ACBbut A # Bwesay Aisa
proper subset of B. (some authors write A € B to say that A is subset pf B,
and use AcB men that A is proper subset of B). For example, if

A={1,3} B={1,23} C={1,3,2}

Then A and B are both subsets of C ; but A is a proper subset of C whereas B
is not a proper subset of C since B=C.
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