1 Conditional probability

P(A|B) = ID(Jﬁl(;)B)
P(B N A) = P(B|A)P(A)

2 Bayes

P(A|B) = P(BA);)E;)

~—

3 PDF, CDF, PMF

fx (z), Probabilty Density F'n;
Fx (z), Cumulative Distribution F’n;
Px (x), Probability Mass F'n.
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Fxy(zly) = Pxjy(X > z|Y > y), P(Y

- / Fxry (uly) du
P uly) = =y

4 Expectation

X random with PMF Px (),

Blo() = [ 7 g(X)Fx(2) da

= ZQ(%)PX(J%)

The n** order moment, E[X"], eg,

Mean(X) = E[X] = px (14)
Var(X) = E[(X — jix)?] = B[X?] — iy (15)
o(X) =/ Var(X) (16)
Cov(X,Y) = E[(X — ux)(Y — py)] = E[XY] — pxpy
(17)
Cov(X,Y) = 0 uncorrelated (18)
cor coef p(X,Y) = % (19)
cor matr Ry = E[X - X7] (20)
cov matr Cx = Ry — pix - fix " (21)
5 Vectors and Stuff
Y = g(X), X, fx(2) (22)
friy) =3 ﬁ:(xi) (@) =y (23)
i |de|
fy (W) = fx (g7 W) |[Jyg-1(y)|, where, (24)
8xi 0 i_l
R ()
6 Common
6.1 Uniform (d/c)
Px(z) = %, x € {x, Ty} (26)
1 M
ElX] = M foz (27)
1 ZJTJI
E[X?% = i Z x? (28)
Var[X] = E[X] — E[X? (29)
fx(w)=biaa2:czb (30)
Blx] =420 (31)
6.2 Gaussian (c)
r— )2
fx(x) = 0\}% exp ( 202’u) ,o0>0 (32)
E[X] = p (33)
Var[X] = o (34)
6.3 Exponential (c)
Time in between random events; ie I'(z), a = 1.
fx(@) =X 2>0,A>0 (35)
E[X]= )" (36)
Var[X] = A2 (37)



6.4 Binomial (d)

Px(z) = (”>pw(1 —p)" ", 2 €{0,...,n}

(Z) - gc!(nni 7)!

EX]|=np
Var[X] = np(1 — p)

6.5 Bernoulli (d)
Special case of (38,)

6.6 Poisson (d)

Px(z) = 67; 2 e {01, 350
E[X] = A

E[X?] = \+1)

Var[X] = A

6.7 Geometric (d)

Px(z)=p(l—p)* ', ze{1,2,..}, 0>p>1
E[X]=p!
I—p
Var[X] = o

6.8 Cauchy (c)

fx(x) = m

E[X"] = dne

,a>0

7 MGF

Moment Generating Function (could not exist,)

Mx(t) = E[e"X] = /fo e fx(x) dx

8 CF

Characteristic Function (exists,)

Cx(t) = E[e"X] = /_OO e fy(z) da

—n 4"Cx (1)
dtn

E[X"] =

t=0

9 Ind’t, Stationarity, Wide-Sense Sta-
tionarity, and Power Spectrum

Independent, where a = {f, F, P},

N
ax,,..., XN(Z,El,...,LL'N) = HaXN((En) (59)
stationary,
F. xtn(-2n) =F xtn+q (- ZN) (60)
WSS,
px(t) = px (61)
t1 —ty = TRx(t1,t2) = Rx(T) (62)
PSD (Fourier,)
S A (63)
Rx(n) = i S.(f)e?™ ™ df, discrete (64)
B (0] = Rx(0) = [ .(0) (65)
RX(T) _ E[(Xt - M()j(;(tJrT — M)] (66)
10 Misc

The time between events in a Poisson process is an exponential
random variable.
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