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The Mathematics of Maybe

Introduction to Probability

CHAPTER NOTES



PROBABILITY AND RANDOMNESS

Probability measures how likely an event is to occur. It describes uncer{'ain{'j;
it does not predict the exact result of a single trial.

Randomness: We know the possible results,
but cannot tell which one will occur in advance.

A random experimen'{' IS a repeocfable, action
with an uncertain result.

One Peﬁcormance, is a trial.
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EXamPlesz +ossin3 a coin, rollinj a die,
drawi ng a student’s name at random.

\Tuolqemen‘l' and evidence:

° Sub:)ecl'ive Probabil&y wses PerSonal Judﬁemenf

about the evidence.

® Objec-l'ive, estimates use experimenh( data
or a mathematical model.

o Weather is affected bj many in+emc’r{n3

factors, so rainfall Preolicl’fons are uncertain,

Fair and wunbiased :

A fair coin does not favour either side.

A random toss allows +he coin +o fall -Freelj without interference.

P(H) = P(T) = 3



THE PROBABILITY SCALE

O < P(E) £1

® Larﬂer Probabilc’fa’es mean an event s more likelj.

® Multiplj o Probabili{‘j bj one hundred to write a Percentase,.
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impilsi ble less \ll'ikelj even \cljkamce mour-e_\L likely ce\ktain
* Fair die, number greater than 6 —> O
# Fair die, rolling 3 i +
% Fair coin, heads —> - = 0.5 = 50%
% Random card from standard 52-card deck, number 2410 —> 32 = L
#  Bag containing only red sweets, picking red — 1

& A -Fi-ch—Perce.n'l: chance of winninj means an ecluo.l chance of winninj and NOT winninj.

If a draw is possible, not winning does not mean only losing.



OUTCOMES AND SAMPLE SPACES

An outcome is one possible result of an experiment. The sample space is the set
of all possible outcomes. Write it as S in braces, without repeating outcomes.
n(S) means the number of outcomes in the sample space.

Experiment Sample space S n(sS)
Coin toss {H, T} 2
Die roll $1,2,3,4,5,6}% 6
Match result {Win, Lose, Draw} 3
Two labelled coins §HH,HT, TH,TT} 4
Rain or no rain { Rain, No rain} 2

e Tn a two-coin outcome, the first letter records coin one and the second
records coin two. HT and TH are different outcomes.

e The level of detail should match the investigation; rainfall can be grouped
more -Fine.ly ¥ needed.

e Important: Listiv\g outcomes does not automatically make them eq,ually like,ly.
A match can have three Possible, results without each havinﬁ Probability one -third.

—> Here n(S) is sample-space size; it is not the number of surveyed people.



EVENTS AND FAVOURABLE OUTCOMES

An event is o chosen set of outcomes from o Samp\e space. Tt is o subset of that
Samp\e space. The outcomes belor\gir\g Yo the event oare favourable outcomes.

(@) Dierll: [S E_ | S$=1{12,3,4,56}
1 2 9 4 @ event ‘3reod’e.r than four’: E = {5,6}
@) Two labelled (S Jb & PRI, TH, TT

E
coins: @ HT @ BT event ‘at least one head’: E = {HH,HT, TH}

At least one includes exac{'ly one and also two heads.

. —

(A I Si = {App\e, Banana ’ Oromse.}
@ Frui{: JCYPQ S - event ‘Picking a banana’: E = {Banana}
APPle' @ Oromge An event may confain one outcome or several outcomes.
& ) Count all favourable outcomes, not just one example.

Knowing three fruit ’(’ypes does not imply each {‘ype IS
equally likely ; their amounts also matter.
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