CSE 107
Probability and Statistics for Engineers
Some Common Random Variables

1. Discrete Uniformon [a, bl ={a,a+1,a+2,....b}, Wherea, b €EZ

1
S ifa<k<
px()={p—q+1 HOSk=D
0 otherwise
a+b
E[X] = 5
b—a)(b—a+2)
X) =
Var(X) 17
0 ifx<a
[x] —a+1
Fr(x) = ——— <
x (%) b—at1 a<x<b
1 x=b
2. Bernoulli with parameter p
_(p ifk=1
pX(k)_{l—p ifk =0

E[X]=p

Var(X) =p(1-p)

0 ifx <0
FX(X)={1—p 0<x<1
1 x=1

3. Binomial with parameters n, »

n - .
px(k)={(k)1’k(1—p)” ko ifo<k<n
0 otherwise

E[X] =np

Var(X) = np(1-p)

0 ifx <0
[x]
Fy(x) = (Z) pk(1—p)Fk 0<x<n
k=0
1 xX=n



4. Geometric with parameter »

py (k) = {(1 -pklp  ifk=123, ...

0 otherwise
1
E[X] = -
p
1 —
Var(X) = —"
p
0 ifx <1
FX(X):{l_(l_p)li x> 1

5. Poisson with parameter A

k
px(k>={e‘”g ifk=0,1,23,...

0 otherwise
E[X]=2
Var(X) = A
0 ifx <O
R ={x &
x\X) = 2.2
Z em x=0
k=0

6. Continuous Uniform on [a, b] where a, b € R

1 .

fX(x):{m 1fanSb

0 otherwise

a+b
E[X] =
X1 =—

(b — a)?
VG.T'(X)—T

0 ifx<a
Fy(x) = r—a a<x<b
X | b-a -

1 x=b



7. Exponential with parameter A

fX(x) — {Ae"lx ifx >0

0 otherwise
1
E[X] = 7
1
VClT'(X) = ﬁ
0 ifx <0
Fx () :{1—e—“ x>0

8. Normal with mean u and variance ¢?

) =
x) = e 20
Ix 2m o
E[X]=wu

Var(X) = o2

1 x o _(t=w?
FX(x)sz_f e 202 dt

9. Standard Normal (u = 0and g = 1)

()_L ‘xz_2
Jx(x) = Zne
E[X]=0
Var(X) =1



Distributions Associated with Random Processes

Pascal Distribution of order k
Let Y, be the k™ arrival time in a Bernoulli process with rate p. ThenY, = T, + T, + --- + T, Where
T; are independent geometric random variables with paramenter p.

Py, (1) = (Ii:i)pk(l—p)t‘k fort=kk+1,k+2,..

k
E[Yk] =5

k(1 —
Var(Y,) = %

Erlang Distribution of order k
Let Y, be the k™ arrival time in a Poisson process with rate 2. Then Y, = T; + T, + --- + T}, where T;
are independent exponential random variables with paramenter A.

Aktk—le—lt

fyk(t) = W for t € [0, 00)
k

EY,] = 1

k
Var(Y,) = =



