Section 1.4

Consequences of the rules of probability



First, some set theory notation:

Complement: A¢ = {everythingnotin A} = {w € Q:w & A}.
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Properties of probability measure

P(A) =1 — P(A°). If B c A, then P(B) < P(A).
ap
P(AuB) =P(A)+P(B)— P(ANnB).
If A =Ul", A; and 4; are A
pairwise disjoint, then
P(A) =),;P(4;). P(AUBUC) =P(A)+P(B)+ P(C)
(L —P(ANB)—P(ANnC)—P(BNC)+P(ANBNC)
A Al 4y A [
Al
Tnclogion-
C ox ¢ lv sium

F(Z/\C/'//F
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Examples



Ex) Role 3 dice. What is the probability at least two match?

N~ —

p(R)=1-P(he)= 1 2. [TE] -

\ A AC: {D'Cf Peve diglinct

i hifthday Valses 3

F(Db’QV"I
A }'!Q(na‘IL}\/O MZ(LAOO/ [37 J‘hC(-JSI'ﬂv)-’ PX lz/S[o'\ Pf'.nC“ﬂ/Q
_ <, pateh )

Fofdoe 182 mtehl pp e BED PG+ B
(= ga/zzz 2 ¢ 2 ”"*‘Ld’é — PEne)-P(60k)- F(FAH)
H= ¢ dice > &) ol + P(FNGOH)
Af]fk/é(/H —;‘/é+y6+/5

— I/;e - V}é’ I/56 + ’/?6

= ) v}g,ﬁi_,z-_f_é)
/2 36 7 2L 34’(Be
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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?

lzlm ?(‘V;’\): /lmi
(L=GhH, TH TTH T7TH s / o AN

Plitin) = /7({7/_;/ TTTH TTTTTH/..,}) =/
= Pirrss PETTTAS + F%TTTTTH}vL

—

a= (-9 °
et (I«WV + 6&0)}/9 + G'/O:—(D’L T T A 6w clp of< -
= 0'?7/;\ [1+Q’/’>?+((I’P>2> o j [_(4— Q*azé-...j
N \
j@ﬁm Serids = —:a(
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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

A:%JIV‘ l”/ /D} /5 = s/ by 8}
ANEND RS

\nc/ A V/
excl. 7 410
Z_G_ J;\} b)/
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