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** Event: Any subset E of a sampk;.,Gphce S iIs called an event.

N

“* Impossible and Sure Eve@x
< Simple Event O\/

s Compound Evenzz\O

X Complementeglvent

* The Even or B>:AUB
s* The F@&A and B’>:ANB

o Th@/ent ‘Abutnot B>: A—B
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Mutually Exclusive Events: Two events A and B are called mutually
exclusive events If the occurrence of any one of them excludes the occurrence
of the other event, I.e., if they can not occur simultaneously. In this case the
sets A and B are disjoint.

A For e.g. In the experiment of rolling a die

dS={123,4,5, 6}

A ‘an odd number appears’ and B ‘an even number appears’
d A={1,3,5}and B={2, 4, 6}

d Clearly AN B =g, i.e., A and B are disjoint sets. N
d Aand B are called mutually exclusive events. Q O

A and B are disjoint sets




Exhaustive Events: IfE;, E,, ..., E, ar% ents of a sample space S and if
E,UE, U U E&

ThenE,, E,, ..., E, ar@&ed exhaustive events.
d Foreg. ifS=4{1, 2, 3,4,

1 Let A: ‘a number less appears’
B: ‘a number grgater'than 2 but less than 5 appears’
C: ‘a number 55'91 er than 4 appears’

Q A={1,2 3}, 535{3,4} and C = {5, 6}

0 AUBUCSWE 2,3} U {3, 4} u {5 6} =S.

1 Such eveitS A, B and C are called exhaustive events.
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and 3.6 one spin = Mutually Exclusive

They can't both happen at once, you can't end up with 3 4

“|Events that cannot happen at the same time are

i mutually exclusive events. There is “no overlap”

1) Let A be an event of getting the number 4 and B be
the event of getting the number 6 in a single spin

2) Let P be an event of getting an even number and Q be

an event of getting a multiple of 3 in a single spin

o o N

and even=NOT Mutuall Exclusie

Thecan 0t Nappen tonce, Iy spin 1t multle of 3

inning an even number or a prime number

e spin,
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Roll a dice! .
Events that
outcome is even =

i number?

Events that
' outcome is odd
et number?
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What type of event??
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TO POLL OV

Spinning an even number q@»
single spin O\,

A) Not Mutually exclu;iz@ents

B) Exhaustive Events(,

C) Mutually excl {72 and Exhaustive Events

BSive events but not exhaustive events
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jEx16.2, 1

A die is rolled. Let E be the event “die shows 4” and F be the event
“die shows even number”. Are E and F mutually exclusive?

$={1,2,3,4,5,6) |
\
E = {4) \O}'
)
F={2, 4, 6) O
ENF ={4}n {2, 4,6} C._SJ

=14} V’\
ENF# \‘
RY)

Hence E and F are not mutually exclusive events

A 4
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A di s throvwn, Describe he followng events

(1) A:a number less than
(1) B: & mumber greaterthan

(1) C: a ol of 3

,Qs"

Solution

Accordingly:
() A=11,2,3,4,5,6,}

(
(i) C=1{3,6}
!
(

When a die 1s thrown, the sample space 1s given by S = {1, 2, 3, 4,5, 6}.

(v
A

(1v) D: a number less than 4
! (v) E: an even number greater than 4

1) F: a number not less than 3

(vi) F=1{3,4,5,6)
AUB={1,2,3,4,5,6), 4nB=¢
BUC =3,6}, ENF ={6]
DnE=¢,4-C ={1,2,4,5)
D-E ={1,2,3}, F ={,2,EnF =@

lso find AUB, AnB, BUC, ENF,
DnE,A-C D-E EnF', F'




Exercise — 16.2

3 Question 4: Three coins are tossed once. Let A denote the event “three heads show”, B denote

| the event “two heads and one tail show”. C denote the event “three tails show” and D denote
the event ‘a head shows on the first coin”. Which events are (i) mutually exclusive?
(i1) simple? (iii) compound?

Solution @

When three coins are tossed, the sample space is given by
S = {HHH, HHT, HTH, HTT, THH, THT, TTH, TTT}

Accordingly, We now observe that

A= {HHH] ANB=¢$,ANC=¢,AnD={HHH #
e tprr BAC=¢,BD={HHT,HTH} # §

D = {HHH, HHT, HTH, HTT} CnD=¢

(i) Event A and B; gvent A and C; event B and C; and event C and D are all
mutually exclusi e’

v & -
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Three coins are tossed. Describe
(1) Two events which are mutually exclusive.
S=1+HRH, HHT, HTH, THH, HT1 T, THL. TTH, TTT}
A = {HHH} B={TTT}

ANB=¢ Hence A & B are mutually exclusive

(I Three events which are mutually exclusive and exhaustive
A = {HTT, THT, TTH} =) exactly two tail comes

B = {HHT, HTH, THH, HHH} ™ at |east two head
C = {TTT} ‘ only tail

ANB=BNC = ANC =¢ AUBUC=S

ince A& B, A&C, B & Care mutually exclusive :
Hence A, B & C are exhaustive events
Hence A, B and C are mutually exclusive




. | (111) Two events, which are not mutually exclusive.

Y= {(HHT, HTH, THH, HHH} ==  atleast two head

B= {HHH} =) only head
A N B = {HHH]}

z ¢ A & B are not mutually exclusive
(iv) Two events which are mutually exclusive but not exhaustive.

A={HHH}  B={TTT} ANB= {HHH} N {TTT} =¢

A & B are mutually exclusive

AUB ={HHH} U {TTT} #5

A & B are not exhaustive events

(v) Three events which are mutually exclusive but not exhaustive.







