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€ Consider the following events for a
family with children:
A={children of both sexes},
B={at most one boy}
(a) Show that A and B are independent
events if a family has three children.
(b) Show that A and B are dependent
events if a family has only two
children.

(a) We have the equiprobable spase
S={bbb, bbg, bgb, bgg, gbb, gbg, ggb,
ggg}. Here

A={bbg, bgb, bgg, gbb, gbg, ggb}
and so P(A) = g =%
B={bgg, gbg, ggb, ggg}
and so P(B) = g :%
AnB={bgg, gbg, ggb}
e
8

andso P(ANB) =

SincP(A)P(B) =
A and B are independent.

=P(ANB).

| w

1
2

Mlw

(b) We have the equiprobable space
S={bb, bg, gb, gg}. Here

A= {bg, gh} and so P(A) =

N |-

_3

B={bg, gb, gg} and so P(B

~—~

AnB={bg,gh} and so P(ANB) = %
Since P(4)P(B)#P(AnB), A and B are dependent.
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P(A9)=) X il e P(B)=Y 5 P(A)=X oS 5,5
2l i B g A o> P(B®)=V-y
P(AnB)=P(A)xP(B)=xy
rogdledy
P(AUB)=P(A)+P(B)-P(ANB)=x+y-xy
i)l 8 500 58 5l eolail b
(AUC)*=A°NBC
ionlple
P(ACNBC)=P((AUB)C)=\-P(AUB) =\ -X-y+Xxy
5550 8L
P(A9)P(B)=(\-X)(\-y)=)-X-y+xy
Al Jis BE 5 AC 13 § P(ACABC)=P(AC)XP(BE) : sl iy
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1.Contain y0g Jolid 2.Marble
3.Random solay 4.Probability
5.Choosing : e 6. Event
7.Independent . 8.Furthermore

9.Similar 3L 10.Demorgan‘sLaw

€ Box A contains five red marbles and three blue marbles, and box B contains three red and two
blue. A marble is drawn at random from each box.

(a) Find the probability p that both marbles are red.

(b) Find the probability p that one is red and one is blue.

(a) The probability of choosing a red marble from A is g and from B is g . Since the events are
independent, P = §>< E = E .
8 5 8

ol N
S|

(b) The probability P, of choosing a red marble from A and a blue marble from B is Ex
8

The probability P, of choosing a blue marble from Aand a red marble from B is gxg = 4% :

Hence P =P, +P, :1+i:g.
4 40 40
Prove: If A and B are independent events, then A€ and B® are independent events.
Let P(A)=x and P(B)=y. Then P(A®)=1-x and P(B€)=1-y. Since A and B are independent.
P(AnB)=P(A)P(B)=xy. Furthermore,

P(AUB)=P(A)+P(B)-P(AnB)=x+y-xy
By DeMorgan's law, (AUB)*=A~BC; hence
P(A°B€)=P(AUB)¢))=1-P(AUB)=1-x-y+xy

On the other hand,

P(A°)P(B)=(1-X)(1-y)=1-x-y+xy

Thus P(A°nB€)=P(A®)P(BF), and so A® and B¢ are independent.

In similar fashion, we can show that A and B, as well as A® and B, are independent.
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