Probability density function (PDF)

* The characteristics of a random process or a
random variable can be interpreted from the

histogram

+ N(m, t;) = number of events: "x; = x + Dx"

Precision of measurment

= Prob[mAx < x, <(m+1)Ax]= lim N(m,t,)
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N = total number of measurments




PDF properties

e |d Ax=dx (trop petit) so, the histogram becomes
continuous. In this case we can write:

= Prob|x, <x, <x2]:ff(x,ti)dx

X

where f(x,t)= im nlglx,ti)

Prob[x=x]=0

Theorem The DPF f(z) satisfies the following basic properties:

(a) Non-negativity:

(b) Normalization condition:

/ | flx)de =1




Histogram or PDF

Sine wave :

Random signal

Uniform PDF




Cumulative density function

Theorem Let X be a continuous RV with PDF f(x) and CDF F(x):

(a) The CDF F'(x) is continuous on R and for for every = € R:

F(x)—/_x ft)dt allzeR

F(z) = P(X < z) is equal to the area under the
(b) If f is continuous at x: eraph of f(#) from t = —oo to t = -

Theore Let X be a continuous RV with PDF f(x). For any real

numbers a < b, we have:




examples

FExample: Let X be a continucns BY with PDF
Flo)
= L d -
., otherwise.

where ¢ 15 a constant.

la) Determine the constant ¢ and sketch f(x).

(b Determine and sketeh Fx),

(o) Compate f0—1,2 = 40 < 3,0).

FExample: Let X be a comtinnous BY with PDF
1 B r.'.l
Jlx)
i,

where ¢ 15 a constant.




EXxpectation, variance

Every function of a random variable is a random variable. If we know the probability
distribution of a RV, we can deduce the expectation value of the function of a

random variable; jg (x,t )dx

Statistical parameters :

Average value :

Mean quadratic value:
Variance :

Standard deviation :




Moments of higher order

e The definition of the moment of order r is:

moment = E{)“cr =

 The definition of the characteristic function Is:
Characteristic function = ¢, (u)

0y (U) = Efe | = Te‘“x f (x)dx

il

We can demonstrate: = {X }2 in qD(n) (0)




