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Chapter |

Sete and bagic operationg on gete



Introduction: Sete and Elementg

gef@ A set1s a collection of well defined objects,

called the elements of set.

Notation: « We use capital letters A,B,C,...... to denote sets

« We use small letters a, b, c, ....... to denote elements of sets

e If a1s an element of a set Ajwe writea A
e It a1s not an element of a set A,we write a / A

Method of representing gets:

Lict form:

In this method a set 1s represented by listing all elements,

separating these by commas and enclosing these in curly
bracket

abiall anen SO

Example

Qet-builder form
3 jraall dualdll S5

EX&M:@

In this form elements are represented by some
common property.




Write the following in set-builder form
(a> A= {_3 9_2’ '1: 091929 3}

(b) B= {3,6, 9, 12}

Solution
A=Y x:%€2 and -3& ¥ 43}

R = %_ i Z=3n ,neN omad “$"'\—S

wele the ?o\\om‘wﬂ ' \igk Corwm

) Az X: XN and 5o <x <667
b) R ._,1 x:% & R oand ’)Lz_fsx _\.6:0—3
) C=1 X:2ED, 2 is evem awnd a4\ &

€Y D-% 2: % is a mulbiple of 5%
Solution
Lq\ A-:?_SOJ S\) 5136335q)g5) 56) Sq')gg) qg)éoz

@) 447'-5)&.\-6:0
(- (-2) =0
=S 4=3 ev %X=2

. B: 3_?, 33

© 1254, 6,8) 10711)“4}

(b $ 05,10, 15,20, —— %



Clagsification of Setg
Slegank] £ 1631

1 Finite and infinite set

Finite eet: A set containing finite number of elements.

The number of elements 1in a given finite set 1s called

Cardinal Number of a finite eet  denoted by d(n) or |n|

Infinite Set A set containing infinite number of elements

Example

If Ais the set of odd integer less than 10. Then

— Finite dn)=4

If B 1s the set of natural number. Then

—— Infinite

. Empty get

A set containing no elements, it 1s denoted by O or { }

Example

Wick o%f Ve to\\o\n'\ws sek

A= L ¥ £ 18 wwrabonal omd Zal =03

B P22 e ond -2< XLy ave omphy.

galdﬁoﬂ-’,
Scth sehr B
4‘1-\=° = x=%x1 R:= 1-1)'\3 °\\)3~3
-~ Q = ld‘i V\"’* EMQ*%



3. Equal Sets:

'Tow sets are equal it they both have the same elements.
and we write A=B

Note that . . 4

The order 1s irrelevant. |« jais
Any repetition of an element 1s 1ignored.

Example

u.QUbQQf

Let A and B be two sets. If every element of A 1s an
element of B then A 1s called subset of B.

Exampk

2 A={2,4.6)
B=1{6,4,8,2}

We gay that A ig contained in B or

B containg A.

5. prOper QUbSBf Ghe Db oust gt §
If Aisasubsetof Band A= B g,-is b6 RSk A5 U<
then A 1s called proper subset T s2 5 B 2srsm A

of B and we write O W S



Example

TC A= X! £is & prime wamboer \ess -k\«\,qu.k awnd

R= 3_\( 1Y VS S ¥en priwme nwawoer §

e 38R a preper swbogek o% A T

Yes 3t A= 32,33, R: 12}
w @ CHA ok %#A

\-&!\'g= ia\\'\) 61
R = L XK \S an evem vaXures\ vww\\otx \ess e %-3

Ac® anwd Qch | wenmce A=R.
bet A= 1132,3\4F awek Bz T 4,56, FF - Wen

AtCQ amvadd NWE A.

Remarks




¢._power get

power set of a set A is the set of all subset of S desans o

wiiall oleganll

the given set and it is denoted by P(A)

IC A= 11,27 Wem all Ahe subseh of A Wi\ ot
PCAY= L@, L1, 131, 1,01

w(Pw) - 4 .
'_>The number of elements in set A.
Remarks Number of elements of p (A) = Ade saad) jalic s

EX&M:@

wyike e Power ek ot eachh ol e ;e\xow'w\-g
Y3

1. Az 3 x: 2eR owmd v 2 =°.7S
2. R-1Y19yeN and 1Y <3)

So\uow ¢

1. A"+ %-=0 = ¢=i\:/-; 412
. Asfﬂ

= PCA) = 10%.

2. R = 1,9, 33}
LAY - i D > i 5 113) 13_3 ’ S..‘»?-S )i\)3~§) ?.,2\3}) 1\39“3}3



—.Univergal set

A set which contains all the
elements of other given sets 1s
Called a universal set.

3. Digjoint gets:

Two sets A and B are said to be disjoint
it there 1s no element in common.

OE

we cal\ Has 6\v\q§>
Veewn Siagrouan

Venn Diagram

Example Tf

Then

e ok e
(Aze Ulisa 8 )ollazall

LA e [pan 4] Lol

Example

A and B are disjoint sets

O il gmida Ll (e gana (e (o803
.... 25 N Fuc J.;ﬁy

In Venn diagram, the universal set 1s represented
by rectangular region and a set 1s represented by
circle or a closed geometrical figure 1nside the

universal set.

W

Jics ALLAD e genal
Jiad e sanall g Jalatnay
@»M ds.uj\ 3‘)3\32\.2“\‘99
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Operation on Sets

[. Union of sets

(Q”

2. Intergection of sets

Example

Ofie senall jualic aies
IS U eB s A

@

Example




3. Difference of gets

$

Example

4. Symmetric difference

&

Example

L33a% @,al o3
asyicil| s Liall
B/A

e

Example

Yoy
7/

aSidil) polisdf Sian (SISl g, 401 (o8
(o Raaill] pusliall (iiSig onie ganll
wde Jaad B 9 A (s gaaldl



Complement of sets

If U is a universal set and A 1s a subset of U, then the set
of all elements 1n U that are not in A 1s called the
complement of A and 1s denoted by A' or

Example
Ww
Let U be the universal set
and
A={y: y is a prime number less than 10}
Find 2 S bR

AS= W A



Law of Algebra of sets




Results on Number of elements in gsete

Theorem : Suppose that A and B are finite sets. Then

It

Example Example

Check Check

Remark \

we cath W Example Let A be any get in finite

disjoink Union univereal get U. Tnen

—

[™nce

ANA - @
AUA -




\

Cowm We ‘50«3 A \s Ahe Q\'\s&e\w\—
waiew o A\R and ANR ?

Example

Check

| Example
Comtadex e Tol o\ui\r\% oo oxw\ovdzs Wo Shudenty v a Co\\:.%ﬁ

0 hwdemds axe on ek A -\Q\Cwﬂ Accowv\%wg)\

35 tdemts axe o ey B \o\\«'\v@\\ \;{o\qan\ﬁy
2o Drudemts are on o ks
Hwd the nmuamber o Srudenty

(&) ow \igk A o Q
N ALRY: v (A £ w(R) — w (ANR)

= 30'\'35 - QAo = L\S

b)) on eﬁqc:\\:s one of the o \igh§
w (A= v (A - w LANR)

wo

= o - A0 =\O
w(RIAYz2 v (Y- » (AQd)

- 36 - 2o \S

I

Twe \oa \S = aS shudents




@ We SMCN\‘\’ S own e the P\ \;S\‘ vwor R \\s\~

WIALRY = M (WY -w (AUR)

= \\b

= &S

Example

ek v (UY=Fe , (Ao

V'w\& Me Coll eu-)'w\%

—us

J

VN

e o

w(R)-1s amd wpa=\o,

@) n (ARUR) = WA a1 (W)= v LAAR)

= 30 nug - \o =65

W) w (A= n (W)-w A

c)

= Jo - %0 =

N LAAB\:

Ho

n (AOU®) —w (AAR)

6

——

\O

—
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Mathematical Induction

Definition: let A(n) be a subset of the positive integer p

that 1s A(n) 1s true or false for each integer
such that

1) -The statement 1s true forn = |

2) -Assume the statement 1s true for n = K.

3)-We prove that the statement 1s true for n = K+1

Dhew ‘\\'\q}\‘ P\LV\\: \A+ DASN ~~-- N (iv\-\) .—_‘V\L

SAukiown ¢

WV AW s dvue For i sswee A - A" Ahenn

2) Assume Anar A (ny (s dvue For = ¥V reN.
VA 3N <~ (AR ) = KI

) Me &hew s An) s Avme Tor V= K\

L.H.S R.H.S

e 345 4 ~ao-x () A (aka) ) = (k)

L. RS- \y 3} * O% e~ (ﬁk-\) x» (2R &)
= K 4 2k &\

~ (k&2 o p.ws



