
UHFDS Continuous Probability
always consider

P[✗an] = 0 , consider P (n E X E n +dn) instead over an interval .

ProbabilityDensity Function f-✗ (a)
relevant discrete comparison . . .

p[ ✗ = n] go
✓ lot of properties are very similar

f-✗ (n) 20
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E P[X=n] =Lf-✗ (n) da = I value isn't really meaningful
u

because P[X=n] a0
Cumulative Distribution Function Fx (n)

but we can integrate the
Fx(n) =P[✗ In] = I f-✗ (n) dn pdf to get the relative

-as

likelihood of ✗ falling in
pdf is the derivative

some range.of the CDF .



UHFDS Characterizing the Distribution(s)
Expectation Discrete
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Joint Density Functions ✗, Y independent if
ftn, y) 30 my c- R I P[as ✗ c- b, CEY Ed] f- (my] = f-✗ (a) f-✗ (y)I

,

d b

§ § flay) Andy = I ' = { fafcn.gs dndy thy ER .

also if

-as
-as

i

f-
(y ,×)(YIN)

=

get marginal distr . for ✗ by integrating joint density wrt. Y . fyly)



UHFDS Example Distributions standard normal . tf

Uniform (arb) Exponential (2) Normal (m:o)
- (re-µ)2

f- (a) = { Éa '
"""

flag . {
✗é
"
in>_ 0 flu) = fog,e -200 , else 0

,
else

Ffns . {
° ' ""

Feng ={
1- e-"in > 0 Ffns= 01m¥)na aen Eb

0 , else [
standard normal

1 N >b
cdf .

Efx] = 91¥ Efx] =L, E[X)=M

Varix) = ¥12 vara) = ¥ Varlx) = 02



UHFDS
Disclaimer : I did not come

up with this , just learned

Steps For Solving Problems lnvoluhg 2 RVs this teonniqnewnene won
the class

general tip consider how you would do
it if it were a discrete

problem, then think about
what changes to make

( ie sums → integrals , P[✗ an] → f-*(n) dn , etc)

① plot your RVs or a 2D plane and shade the feasible region

② find the bounds of the feasible region i eg f g ☐ da da

- our domain of integration usually won't
be too crazy , but do some practice on this

③ find/ determine pdfs of your RVs
- sometimes CDF is easier to find , so get CDF and derive.

④ if both are uniform , find area of region ( like just Ib. h kinda stuff)
else
, integrate over the joint density function .


