CHAPTER O 6

Set Theory
and Basic Probability
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ou should read this chapter if yéu fieed to learn about:

Set and its Types: (R202-P205)

Tree diagram And Venn diagram: (P205-P206)
Operations©on,Séts«(P207-P208)

Experiment and Random Expetriment: (P209)

Trial, Outcome and Sample Space: (P209-P211)

Event and its Types: (P212-P214)

Cotinting Techr][q'ues: (P214-P225)

OFigin of Probability: (P226)

Probability: (P227)

Definition of Probability: (P227-P235)

Addition Rules of Pmbabi[ﬁy For Mu{'ua[[y Exclusive Events: (P236-P239)
Addition Raules o(Probabi][‘(y For Not Mutually Exclusive Events:
(P240-P242)

Understanding the meaning of the words “AND" and “OR” : (P243)
Rule of Complementation: (P244)

Conditional Probability: (P244-P246)

Independent and Dependent Events: (P247)

Maltiplication rule of Probability for independent Events: (P248-P249)
Multiplication rule of Probability for dependent Events: (P250-P252)
Interesting in Playing: (P255)

Exercise: (P258-P262)
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Chapter 06 Set Theory and Basic Probability

Set ﬂiﬂar;’cal Note

“A well-defined collection of distinct objects is called set”

The objects in a set may be the numbers, people, letters. books, rivers etc.
Sets are usually denoted by capital letters such as A. B, C etc.

e Set of vowels in English alphabets
e Set of books in a library
e Set of students in a college etc.

Finite and Infinite Sets

Richard Dedekind

The modern study of
set theory was
initiated by two
German
Mathematicians
Georg Cantor and
Richard Dedekind in

& | the 1270s.
° r” cff‘} points on a line

. Ss’[ of stars on the sky
3 /Set of odd numbers
0 Set of even numbers etc.

Null Set or Empty Set
“A set that contains no elements is called an empty set or null set”

A null set is denoted by the symbol ¢ (phi) or by{ }.

LE
e Number of male students in a girl’s college
X ) Set of first year statistics students older than 200 years etc.
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Sub-Set

“If each element of a set A is also the elements of set B then A is said to be the subset of B written

as: A B” S

If Az{],.?,.?}
And B={I,2,3,4,5}
Then Ac B

Proper Sub-Set

We call “A”, a proper sub-set of “B” if:

o “A” [s a sub-set of “B”

o A#B

Every set is a subset of
itself and the null set is a

. Jen subset of every set.
Written as AC

£ 4={1,2%° ¢
And B=4#3 34 5}
Then WCTIB

Improper Sub-Set

We call “A”, an improper sub-set of “B” if:

s  “A” s a sub-set of “B”

« A=B

If 4= {1,2,3}
AndB={1,2,3}
Then A is an improper sub set of B.
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Equal Sets
“Two sets “A” and “B” are said to be equal, if they contain exactly the same elements”

In other words

If AcBand BC Athen A=B S
If A= {1,2, 3}
And B= {3,1’,2}
Then A=B B
Power Set
“The set of all possible sub-sets of a set is called power Set and is denoted by P (A)”’
The number of subsets in power set may be coluited by:2" .
If A= { 1,2 3} then'power set contains 2° = 8 subsets i.e.
P ={{=17{2}. {3} .{1.2}.{1.3}.{2.3}.{1.2.3}}
Disjoint Sets
“If there is no element common in between the two “A” and “B”, then they are called disjoint
Sets”
o ; S
Disjoint sets are also called mutually exclusive sets.
A
If A={1,2,3}and B={a,b,c}
Then A and B are disjoint sets. B
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Overlapping sets

“If at least one element is common in between two sets
such that they are not subsets of each other then they
are called overlapping sets”

If A={1,2,3,4}and B={4,5,67}

Then A and B are overlapping sets.

Universal Set

“The set which is consisted of all the elements specified for Sorre discussion is called universal set”.
It is denoted by U or S.

Product Set OR \
Cartesian product of Sets 4 )

The Cartesian product of sets “A”™ and‘B’ denoted by 4 x B (read as “A”
cross “B”) is the set of elements“that«contains all the ordered pairs (X, y)
where x € Aand y € B '

4 IfA: (H.T}and B={1,2}

The Cartesian
= AxB={(H.1).(H.2).(T.1).(T.2)} prodict is naed
after Rene Descartes.

a French
Mathematician

Tree diagram

“A systematic method of finding Cartesian product
through a diagram is called tree diagram”
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If for a coin, 4={H.T}and for a die. B={1.2.3.4.5.6}

“(T.1).(1.2).(7.3).(T.4).(T.5) .(T.6)

i {(H,l),(H,Z),(H,3),(H,4),(H.5),(H,6)}

Die

AxB

Venn diagram

“The simple and eFFecf::,‘ Wﬁg of representing the relationships

between sets dragramm}cgﬁg is called Venn diagram”. ﬂfstorfca! Note :
A

In Venn diagram the ﬂm*(iersal set U (or S) is represented by a rectangle

and the sub sets are replesented by circles inside the rectangles e.g.

If A= {1,2,3,4} and B= {4,5,6,7}then_. they can be
represented by the Venn diagram as:
S
4 In 1220, British
Philosopher John
Venn introduced the
Venn Diagrams.
B
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Operations on Sets

Like algebraic operation such as addition, subtraction, multiplication and division in mathematics, we
have basic operations on sets i.e.:

Union of two sets 1 m terseCtIOH

Intersection of two set
Difference of two sets

Complement of a set U
nion

‘Union of sets

The union of two sets “A” and “B” is the set of all elements that belongs to “A” or to “B” or to
both “A” and “B”. The union of two sets “A” and “B” is denoted by 4 B .

S
If A={1,2,3,4}and B={5,6,7} 4
Then AUB={1,2,3,4,567}

B

Aw B is shaded
S

If A={1'23)4,567}amdB={456789 | 4
Thefi 4 B={1,2,3,4,567,8,9

B

Intersection of sets AU B is shaded

The intersection of two sets “A” and “B” is the set of elements that belongs to both “A” and “B”.
The intersection of two sets “A” and “B” is denoted by An B
S

It 4={1,2,3,4,5,6,7) 4
And B={4,5,6,7,8,9}

Then 4NB={4,5,6,7} B

A~ B is shaded
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Difference of sets

The difference of sets “A” and “B” is the set of elements that belongs to “A” but do not belongs to
«B”, The difference of two sets “A” and “B” is denoted by A—B or A—(ANB) or ANB

If 4={1,2,3,4,5,6,7)
And B={4,5,6,7,8,9}

Then 4-B={1,2,3}

If 4={1,2,3,4,5}
And B={1,2,3}

Then 4- B={4,5}

A— B is shaded
i
If A={1,2,3} g
And B={a)b,c}
Then 4<B={1,2,3} B
A— B is shaded
Complement of a Set

The complement of a set “A” is the set of elements that belongs to “S” but do not belongs to “A”
The complement of set “A” is denoted by 4 or A°

S

If §={1,2,3,4,56)
And 4={2,4,6,7}

Then A=S-A4={1,3,5} 4

A is shaded
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