
List of symbols

Only when explicitly mentioned, we deviate from the standard notation and
symbols outlined here.
Random variables and matrices are written with capital letters, while

complex, real, integer, etc. variables in small. For example, X refers to a
random variable, A to a matrix, whereas x is a real number and z is complex
number. Operations on random variables are denoted by [.], whereas (.) for
real or complex variable. A set of elements is embraced by {.}.

Pr [A]: probability of the event A
E [X] = μ: expectation of the random variable X
Var[X] = σ2X : variance of the random variable X
fX (x) =

dFX(x)
dx : probability density function of X

FX (x): probability distribution function of X
ϕX (z): probability generating function of X;

ϕX (z) = E
£
zX
¤
when X is a discrete r.v.

ϕX (z) = E
£
e−zX

¤
when X is a continuous r.v.

{Xk}1≤k≤m = {X1,X2, . . . ,Xm}
X(k): k-th order statistics, k-th smallest value in the set {Xk}1≤k≤m
γ = 0.57721 . . .: Euler’s constant
Ω: sample space
ω: sample point
P : transition probability matrix (Markov process)

Queuing Theory

tn: arrival time of the n-th packet
rn: departure time of the n-th packet
τn = tn − tn−1: n-th interarrival time
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xn: service time of n-th packet
wn: waiting time of the n-th packet
Tn = xn + wn: system time of n-th packet
v (t): virtual waiting time or unfinished work at time t
λ = (E [τ ])−1: average arrival rate
μ = (E [x])−1: averal service rate
ρ = λ

μ : traffic intensity
NA (t): number of arrivals at time t
NS (t): number of packets in the system (queue plus server) at time t
NQ (t): number of packets in the queue at time t

Graph Theory

L : set of links in a graph
N : set of nodes in a graph
L = |L|: number of links in a graph
N = |N |: number of nodes in a graph
KN : the complete graph with N nodes
dj : degree of node j
D : degree in a graph (random variable)
κ (G): vertex (node) connectivity of graph G

λ (G): edge (link) connectivity of graph G

H: hopcount in a graph (random variable)
A : adjacency matrix of graph G

B : incidence matrix of graph G

Q = BBT : Laplacian matrix of graph G

∆ = diag(d1, d2, . . . , dN ): diagonal matrix of the nodal degrees
{λk}1≤k≤N : set of eigenvalues of A ordered as λ1 ≥ λ2 ≥ · · · ≥ λN
{μk}1≤k≤N : set of eigenvalues of Q ordered as μ1 ≥ μ2 ≥ · · · ≥ μN
μQ = μN−1: second smallest eigenvalue of Q.


