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WHAT D0 WE MEAN BY ‘RpnDom!’ ?

Eg.: not predictzbie (o Mo pottern that wowdd
leb wo prait fhe results) )
un ot fled 7 (we dow’k "HX™ e uvaiivone
Gt e regulk e waut )

Exomples of 'ravdom' evewts/processes :

Electronic Tau sihions (w alowms }(MTAV\S\LMH RAwnotova v
Rediocichv € de Cay gauanfu ul MdAOM\LQ

Relling die, flipping win, et }(we Asurk kg hag
MRl wely hlJV\S‘)
fysrevag  (dwese mapialy "“borget " tuie

MR el il ons —jn e §uge fuak
kaswig Tews o o fixest leved of
Ete. PrecAsiov dsutt akiow Mg~ fo o Pndu_hc

Exawples of 'non-raudom' evewts/processes :
Moo of plomets (predictzbie over thomfonasg B geactd
A saonpkal M age 7 (iE migut ek Wka o

Mol Seqm e co of quduolg — btk net if
‘a'ﬁ\’\ boave g ‘tc.._l.[)

thaofic

PHYS lo4F1. LECTURE 1

)

DEFINING PROBABILITY

There are variows Scuools of thought on wuat
probabiltty "means) but there if agrecment on
147 pfbpcrhe:, Which we abstract fom the .

EMPIRICAL VIEWPOINT :

PROBABILITY = RELATIVE FREQUENCY
We do on experiment [roll acie?] whose postible
outcomes are 7%, %a,.. Xy} = €
= "Somple Space"
E "universel Set"
Repeal N times [N>>1]: x; oceurS N; times.

DEFINE the probabitity P [or PUXD] Wy
. = p)] = lim N '
hL ) N> oo /N

0 < Plx) €1

X; always occurs

PEDMCTIONS :
X, nevey {u wrs
Probability of 9ethug vy cesult a Subset
Ao £ 8
P(A) —(Z N)/N = 2 P

% €A
w ‘
total number of times
we qot o result in A.




[EMPIRAL VEWPOINT /DEDUCTI ONS ...]
I(;' B s the Complement of A in €
[fe, xeR <> x ¢4],

P(A) + P(R) = 1,

More generally , it A and B are wmutually
axelusive [ie. ANB = 0, the empty Set],

P(AUB) = P(A)+ M(B),

§till more gemerally, if A awd B are wot
mutuatly exclusive

P(AvB) = P(A) + P(B) — P(AnB)

Venn diagram : AC@ €

Last ter™ "Subtracts out™ evenps
thot wouldl be counuted Twice
i PCA) 4+ P(B).

fe bagic get theowy notation, see

Tovddom & St VMednems aicod Techniques 3 e,

(noprer 35, We wrv't uie the algelyn of
fers  explicitiy. ]

AXI10MATIC APPROACH

Probability s a real, nov-neqative fonckion
of o SeE, with properties

P(e) = {

PCAVB) = P(A) + P(B) for disjoint Sets
Aend B
(ie. ANB = @]

Axiomatic approach doesw’t fell us how to
ASSian probabilities to Seds, but b Sumwmaripes
the rules for Wanipulating them.

It overcomes own obvious pvoblem of the
ewmprrieal approach B Wo experiwment is nceded,
oA We dos't need o OSfume the eXitPente

o the [impractical 1] imit N=>oe ..,

v the obher hend, (+ gives no indicarion of
What probabilities might be useful for [eq.,
predicking resul®s of future axperiwents]

X[ Wavning : some books give whore  aE{UMS ) but

they art al recacible to e fwo gvenm here ]




A PRIORY PRoBABILITIES

ASIAMERE of probabilities without dorug
oV expeciment,

EXAMPLE: A cubical dfe ﬁ

The cube & Symmernical
MUt iwpertant phystcal properkies,
feh ag shape and aithribution of wags,

[Tue spors are ligwrweight oabs of parws 1]

"No reagon" ¢o expeck one face to come
up More freqmantiy thay another, So

assign  P(N = pls) = P(6) = 1fg

(
MORE &GENERALLY : If aw txperiment hag
K difpereat subcomes, all of which are
phdically Cemilar, astign prob, /K to each.

Note that we rhowtd always Y to argue from

our knewledge of & gyttem [eq. its Symwmetry],
not froma |gnorance,

EXAMPLE : What's dhe cuanur of rafu (v
Manchester on (3 Aug 2010 ?

A more gemsivle opprac, wiwedl be T (gok
af Mekeorologicat oy for Wich /\v\ﬁU\ob
and ufe dhe rdahve fregmency defnitom —
Afpnang guu have dote fr Mavey  aptand (mgt!

BAD ANSWER . 50% [there are Two poseibsitities,
And 10 reason to choese between them...]




