Section 1.4

Consequences of the rules of probability



First, some set theory notation:

Complement: A¢ = {everything notin A} = {w € Q: w & A}.
E B0 A= {Aie ol 15 avea AC= S die il is odd}
/

Union: AU B = § every thing 1o cither A or B (o0 #48)]

) ) Aht A w13 Befed e s 8
AL/Efgo‘,fhtr gee rsll 5 /}

Intersection: A D= § every f’”"“j i1 beth A & 5;E
A D

ay Ex) As absve,
ANG=§botn  rolls al? /E
&
Difference: ANDB = ovocy thing ia A bot et g B = ANP
A D

// E;&) A§ g v
M" A\Esgfﬁ rall 15 // 2.4 'S AT /E

2

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Properties of probability measure

P(4) =1 = P(4°). If B c A, then P(B) < P(4).

A
A( A0 (@
P(AUB)=P(A)+P(B)—P(ANnB).

If A =U;_; A; and 4; are @

pairwise disjoint, then

P(A) =Y. P(4)). P(AUBUC) =P(A) + P(B) + P(C)
—P(AnB)—P(AnC)—P(BnC)+P(AanC)’

IA(
A < B /
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Examples



Ex) Rol¢ 3 dice. What is the probability at least two match?
W

P(/%' l’p(AQ: | = F?V\Dnd otih? A

N—— N

Altecnst \/¢’>// by inclusions exclusion
[$ = ?9*’ § Rud Li_. WM{-CL\% A= BV VP
Co §oor & Scd /u,,%e_é\?
Do Gnd b Brd madeld l P
F(/,Q; 7(z)+ P/ +P(P) = \/5(; "/;[6’ *i = 36  3°
-;7/]}/10-)7(!3/1?> —P(cap) "3 T 30 26 =
J

+P(l§ncn)7> t %5




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Ex) You have a biased coin that shows heads with probability p and
tails with probability 1 — p. Your friend and you take turns flipping,
whoever gets heads first wins. Your friend goes first, but you choose p.

What value should you choose?
(L= {H/ I,f'/ TTh, TJ;ZH/"' }
\ [

A;{TH TTTH/ TTTTTH/ __,}:: ;\/au W, A

F(A) = £ {5s = PérHz + VATTTHS 4

wehs (;p>(7+(/P73F+(p)P¢.,
= (-7)F f— [( 77)] Fmi Sv Mg Gresmetre
S 5QC .85, ot [al«l
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Ex) You pick an integer uniformly at random from 1, 2, ..., 100. What is
the probability that it is divisible by 10 or by 87

;gﬂm-\s;m » /O} N o~

B :;/d\ nsole by 8§ C 2
L= AVE 7(()'47(%)*’7@ ?(W/)ﬁ
l/ 'OD 52 tf [0 (? 4o

o>

_ /9+(2 —Z /@
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