Discrete random variables Fourier transforms
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. . Series formulas
Note that Pascal(1, p) is the same as geometric; (p).

Note. To obtain the moment generating function from Gx(z), let z = ¢°. To obtain the
characteristic function, let z = e/¥. In other words, My (s) = Gx(e®) and @x(v) = Gx(e/").
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Continuous random variables
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exponential, exp(1)

fx(x)=Ae M and Fx(x) =1—e ™, x>0.
E[X] =1/, var(X)=1/A2, E[X"] = n!/A".
My (s) = /(A —s5), Res<A.

Laplace(A)
fil) = SeA,

E[X]=0, var(X)=2/A2. Mx(s)=A%/(A>=s?), —A<Res<A.

Cauchy(A)
A’/T[ 1 (X 1
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E[X] = undefined, E[X?]=co, o@x(v)=e AVl
Odd moments are not defined; even moments are infinite. Since the first moment is not

defined, central moments, including the variance, are not defined.

Gaussian or normal, N(m, 02)

2
fx(x)= \/%O‘ exp [—% (x;m) ] . Fx(x) =normcdf(x,m,sigma).

EX]=m, var(X)=0?% E[X-m)?*|=1-3---2n—3)(2n—1)c?",

My (s) = osmEs2a? /2.

Rayleigh(1)

fx(x) = %e—@/”z/z and Fy (x) = 1 —e /A2 x>0,
EX]=Ay/7/2, EX?=2A% var(X)=A%*2-7/2).
E[X"] = 2"2A"T(1 4+n/2).

Note. To obtain the characteristic function from Mx (s), let s = jv. In other words, @x (V) =
My ( ] V) .

Continuous random variables

gamma(p,2)
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Recall that I'(p) = (p—1)-I'(p—1), p>1L

x>0, where ['(p):= [x" le"dx, p>0.

Fx(x) = gamcdf(x,p,1/lambda).

E[ H}ZI;L(:FJEIS)'MX(S): <l/l—s> , Res<A.

Note that gamma(1,1) is the same as exp(A).

Erlang(m,A) := gamma(m, ), m = integer

Since I'(m) = (m—1)!

m—1 ,—2Ax m—1 k
fx(x) = A% and Fx(x)=1- Z ();j) e x>0.
— . k=0 .

Note that Erlang(1,4) is the same as exp(4).

chi-squared(k) := gamma(k/2,1/2)

If k is an even integer, then chi-squared(k) is the same as Erlang(k/2,1/2).

Since I'(1/2) = /=,
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Fx(x) = chi2cdf (x,k).

Note that chi-squared(2) is the same as exp(1/2).

Weibull(p,A)
fx(x)=ApxP~le ™ and Fyx(x)=1—e*" x>0.
B I(1+n/p)

Note that Weibull(2, 1) is the same as Rayleigh(1/v/21 ) and that Weibull(1, 1) is the same
as exp(A).




