PROBABILITY DASTRIBuTIONS [cowrmunj [CONTINUOUS RAND. VARS., CONTR ]

CONTINUOUS RANDOM VARIAGLES | To avoid the problew of vonithing
Very often we need 4o work with ravdows probabilitics, we furroduce the PROBABILITY
variobles rhat may [ principle] vary DEMSITY PunNeTioN [or DISTRIBUTION FuNCTION] ;

COMNAUQUElY oVer Some Muge of Yalues, $0x) Vie
E.9. human lifespan [0 to <200ytars] ‘ P(x'._< X< X4 ax) = £0x;) ax [ex-> o]
“*’i;ﬁ °‘$ Mhroi;ls fo that
{ewath of rats’ tail ‘ .
h‘w?c +in :mct:as‘duaqs [0 to 0] Pla<x<b) =A|::° % £(x) ax
If our measuring device [Metre rute 2] has | % €(wb)
o regolution A% [Lewm divitions?] we couwtd == S‘" F(x) dx
defiue a DITCRETE probabiiity clistribution 2 o
P=P(% < x<x;+ax)  NoTE: f(x) 20 ond Lf-m dx = 1,
E.g. for rats talls P, = P(F<x<6cm) uniike PROBARILITIES [which are
# 0. dimeusionless], DISTRIBUTION FUNCTIONS

hove dimensions inverse ¢o thote of
the veriabte x [Since £(x)Ax must be
dimensyonlecs 15 €9, Clengtnl™', [mass]™) -

AS the fesolution 8% (S jwmproved [iwmw
divitions on fule 2], the fracrion of the
popuiation n rauge X to X+ax wih

decrease, reaching eero in limit Ax-»o0: ete.
of exactly 6em 1] ] £ex)= 0 for xex
or X >A

fx)s Fi—; otherwise,
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EXPECTATION VALUE
Extend the definition from Lecture #:

E(R)ECK> = him 2 X; £(x;) ax
2P0

o [} P‘"
= S‘ ® f(x)dx
- 90

EXAMPLE 2 & The WNIFORM DISTRIBUTION —
<Ry = I“x £ (x) ox
-

= Sﬂ x'—-‘——dx ;__—[le:x'l :l/3 &

K =% B— > “u
- L (P—xF)
- 1;(1: = L (x+p)
VARIANCE & STANDARD DEVIATION

Similar!
1 o? = var(x) = <x¥> = gx>?

EXAMPLE 3 . the UNIFORM N"R';ﬂw agaiv =~
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iy = (" ke dx = —— {7 x¥alx
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CUMULATIVE PROSABILITY

. defined by .

Cex) = P(Y<x) = fydy.

A the muu;: veriable !

Note that Cl=00) =0, C(+00) = 1 oud thap
g.,.“ = §00) 20 [C never decreases)

EXAMPLE & & for the wniforw ditieibutio,
Cix) = 0 for Xew aF------ e(x)
Cex) = L for x>f

ey = Srﬁi::

t
I
L
; ¢
= X=% otherwise o [
-«
t% often useful to defive a4 "sukvivae
PRoBABIITY", P(X) E 1= C(X)
= S: $(ydy,
e.9., the probability that o wuclens furvives
to dime % [or that o rab’s fait (¢ lowger thaw X 2]

C]Qﬁrlﬂ, !_P = - d_‘ =_f(g’ €o: the
ax ax ‘
probobility of Jurvival decceases With fime....
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THE GAUSSI AN [or NORMAL] DISTRIBUTION

o (=M 102
f(x) = 06t - /L. -~ — 6 Ao
;ﬂ L fn‘a/X- o\lEdu e.

X

I8e importavce ([e9. (uthe theory of "errors”]
anses from tue CENTRAL LIMIT THEOREM of
probability theory: the dittrivution funchion
for the fum of many (ndepeveient raudons
veriobles it a Faufsion [almost] regardlm

of the Aistribution for any one term (W the
Sum, [ The experimental Yevror" oftey
arifet from Mauy depeviclent fources.]

The “cumulative® functions ¢(x) & pix)

are winally lvoked wp in tables (!), ang

are uteful in afreffing the “cvgnigicauce” of

on axpt cesult [ie, s "degree of fmprobabiiity"]

=Y\ PP*E)  C(M-0) = Pma) & 16%
Cpeda) = P(u-20)
BT i Pre =23%
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INTEGRALS OF GAustiAng [VIGRESH oN]

In cases where dhe range s imeimite [fo not
Plx), Ctx) or Similar...] the key resuis (s

> ox? o

Lee=(2

ANl othert of the form fx“ -t

con be obtaiued b-, dc(femhqhm LY A
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EXAMPLE 5 variance of Gausiian distribution
{(x) = exp[- (‘"N'/l 3]/ [whatever]
where [Whatever] = f utp[-(n -ptf103] dx,
Se¢ 0 E l/(’_g—lv)
2> [whatever] = (M/a)'?
= ver(x) = <(’<-‘P~) >

o= X— e
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[ExameiE 5, GouTimed]

By moking o chouge A vavinble U= x-pe
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