







































































































The Central Limit Theorem Clt

basically says that the

sum X Xzt Xn

of iid random variables

will converge to a

Gaussian rv as new

More specifically if Xian
is a sequence of aid

rrs each with finite man

and finite variance then

converges to a Gaussian
RV

The Central Limit Theorem

Yn =
1

n

nX

i=1

Xi










































































































Note that we have

seen that if X X
are iid exponential rrs

then the pdfs look
something like this

thx It
So even with just
V2 we can already
see more of a

Gaussian like pdf
in the exponential case








A random process up is

a family of rrs

indexed by a variable
t We will refer to

t as time

Conceptually when we

run a random experiment
we get an outcome

WES This w is mapped

to a waveform Xlw E

that depends on both w

and t

Random Processes



seen

Ifat
and so on for

other w

The notation Xlw t is

usually shortened to

Xlt but it should be

understood that Xlt alto

depends on w

Two types of rp
discrete time for

which te IN 1,2
In this case we

usually write Xlt as

X X



continuous time for

which te R or

te CoV
Note that for a rp
Xlt

Xlw t is a ru

for a fixed to
X wot is a real valued

function of the variable
t for a fixed woes
this is called a

sample realization
of the rp Xlt

X w to is a real
number for fixed wo to



For each of the two

types of up there

are two subtypes
Xlt is a continuous
or continuous valued

rp if Xlt is a

continuous rv for
all t
Xlt is a discrete
or discrete valued

rp if Xlt is a

discrete ru for each
t

We will not consider

any other cases in

this class



Some examples of rps
let te IN and let

Xt be a Bernoulli
rv with pet for

each t
Some sample realizations

Tia
X wat

H E.it

This process is

discrete time discrete
valued



Binary waveform
with random transition
times

Sample realizations

Xly t

TItt
Hunt

I HF.at
Continuous time
discrete valued
process



Sinusoid with random

frequency and

amplitude
XH Aunt
where A R ane rus

Xkwist
A

t

Xlw t


