
 

PROBABILITY MASS AND DENSITY FUNCTIONS

screteli.e.TT asteptunction

Defn ThepiitymassfunctpLmf Px of a
discrete v.v X with probability distribution Px is
defined as

a p X for all XER

Values of px are the sizes of the jumps in Fx
We get pylex 0 if xd X since

µ PXLX a SES Xls x 0 for

D it xd X and d o

E Bernoulli distribution One trial with outcomes success and failure
Probability of success equal to p

S success failure

Assign poloB to success I t to failure giving
P success p
Pl failure 1 p

Define nur

X Vcs
it it s success

o it s failure

Then the pmt of X is

Pf success if 7 1

failure ifxopjx.RU
y is sah



if 0,1

We can write µ more concisely as

C Ä D it xc.io

otherwise

We tend to ignore the case X when writingthe pmt so we just write

C fill p for x 0,1

and it is understood that tyke o for xqso.in
Plot of Bernoulli pmt when f 34

II It is convention to drawthese
ventral bars
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E.ge Geometric distribution X Bernoulli trials wt independent outcomesto get a success WI success prob ß

Recall ifRED p 4 psp
9 _EINfailures
headon
firsttry

p x 4 Ü p for X 91,2



E Binomial distribution X successes in n independent
Bernoulli trials with success prob ß

All sequences of successes and failures of length n

X o 4 n

To each
sequence with successes assign the probability

n

ED
There are Y sequences in S with successes so

6 Eu pj xx o.nu n

Plot of Binomial pmtforn loandp 43

HH.it i
XcontinvouslieFxawinstitteThe probability tyf.tt x of a continuous ru X

having edf Fx is the function that satisfies

G dt for all x

C discrtt e.CH Fx of discrete ru X with puffy is
We have summation instead of integration

Flex TEX
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E.gg Binomialcdf X successes from n indep Bernoullitrials w success prob f
X

Fx
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If satisfying 4 Holt is continuous then the G

Ey Logistic distribution ht X have cdf

Fyla 1 for all
e

Then EH HE e

This is continuous so the pdf of X is

4 e

e
for all

Illustration For any a b ER

4 FM
FyCb 2

4 z o 12 4 in o µb b

pµ ab Elb Eda n Ira

For any v.v X with pdf fx we have for any als ER

Pfaaxcb Elb Eda Hd 4 dx f dx

Area under pdf between a andb



The m The function Px is a pmt tx is a pdf ist

i Ala o Kk for all

Iii G fjtxlxdx
YE.gg

PoissonDistribution Consider for some 7 0 the function

0 1,2
G
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ae

Posited as pmt when v.v X is occurrences per unit time space
Show that µ is a legitimate pnf

Li e 70 for all 91,2
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Taylor series expansion of infinitely
differentiable function g around Xo

glxt E.glqDlxxoj

ye g wi nde

If gtx then g a Egli

Choosing X D we get
ö HÄ



E.gg Exponential Distribution Consider for some a o the function

Ix te it x o

o if o

Posited as pdf when nu X is timeelapsed space traversed
between occurrences of some event

Show that is a legitimate pdf

i te 70 for all o So x o for all
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let then

da du 1dm

D n

Joe du
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Notation For a v.v X with probability dist Py we often write

X I if B has the edf Fx
X p if Px has the punt px
Xu f if Px has the pdf tx

Akg For a continuous r.ir X
the support X of X is ER 4 o



Finding f from continuous Fx
If Fx has a continuous derivative F then tx is Ff
Otherwise may be piecewise defined
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2 0 E 43

o D 0

This looks like

FY 2

Derivative ofFy undefined at these pointsIV

We see that with
LEX

x
43 Ex

2 0 EX 43

which looks like
ciao
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we have FM L 4 dt for all


