Definitions:

Stationary independent

As long as the duration are the same they have the same pdf
Arrival, or counting Process

(a) . X(0) = 0 with probability of 1

(b) If t1 <ty then X(tl) < X(tz)

(c) X(t) takes non-negative integers.

(d) If at time to there exists a jump in X(t), the value of this jump

is alway 1
() X(t)>n=1T,<t
Cyclostationary

mx(t + TO) = mx(t)
Rx (t1 +To,t2 + To) = Rx(t1,t2)

Complext RV
if Z =X 4 jY can be treated as a random vector with
E[Z] = E[X] + jE[Y] and Var[Z] = E||Z|?] — |E[Z]|* = var(X) + Var(Y)

Rx(t1,t2), Auto correlation

definition:  Rx(7)r = % [*0 Xp(t + 7)Xr(t) dt
. Ry (t1,t2) = E[X(t1)X™(t2)]

if its WSS
Rx(t1,t2) = Rx(t1 —t2) = Rx(7)

Rx(—T) = R} T)

Rx(0) = E[|X(t)|*] = power of the process
|Rx(7)| < Rx(0)

Rxy(t1,t2), Cross correlation
definition: RXY (tl, tg) = E[X(tl)y* (tg)]
Rxy(t1,t2) = Ry x (t2,t1)

Ry (1)] < v/Rx O Ry (0)

K(t1,t2), autocovariance
Cx(t1,t2) = Rx (t1,t2) — mx (t1)mx (t2)

Poisson Process
Poisson process is stationary independent and Independent increment
RP
mx (t) =Xt
Rx (t1,t2) = A22t1ty + dmin(t1, t2)
CX (tl, tg) = /\min(tl, t2)
The nth arrival time is a Erland distribution

Wiener process

my, =0, Var(X) =at, Rx(t1,t2) = a min(t1,ts2)
if x is gaussian white noise and W is wiener process then:

W= /TX(t) Var(X)=ar  E[X]=0
0



t+T
— % /th X(p) du X (7)xh*(1) =Y (1) X(T)*LI‘I(— -

Joint Wide sense stationary

if Z(t) = aX(t) + bY(t) is JWSS then
Ry(7) = |a\2RX(T) + |b|2Ry(T) +ab*Rxy (1) + ba* Ry x (1)

Sz(T) = |(L|QSx(T) + |b|QSy(T) + 2R€[ab*SXy(f)]
if Z(t) = X(t) + jY(t) is JWSS then

Rz(1) = Rx(7) + Ry (1) + j(Ryx (1) + Rxvy (7))

Sz(1) = Sx(7) + Sy (1) + 2Im[Sxv (f)]

LTI systems
a) my (t) = mx(t) * h(t)
b) ny(tl,tg) = Rx(thtg) * h*(tg)
C) Ry(tl,tg) = Rx(tl,tg) * h(tl) * h*(t2>

if it is WSS

a) my (1) = mX( H(0)

b) Rxy (1) = Rx(7) * h*(—7)
¢) Ry (7) = Rx (1) * h(1) * h*(—7)

for PSD

my = mxH(O)
Sxv (f) = Sx(f)H*(f)
Sy (f) = Sx(HIH(f)]?

Ergodic process

Karhunen-Loeve

COV[X,, X\n] = Ay if n=m

Cx tl,tz Z/\nﬁﬁn ty ¢n(t2)

Xn:/bX(t)qb () dt

b
/ Cx (t1,t2)dn(t2) dta = Npdn(t1)

for Wiener process
Ab(tr = [y o®min(ti, t2)¢(ta) dts
= fgl 0’2t2¢(t2) dts + jf; 02t1¢(t2) dts



