
Notation 

Z denotes the set of integers, N the positive integers (natural numbers), 

and N the non-negative integers. For i,j € Z, {i.jj:={neZl|i<n< jf 

and [j] := {1..j}. 

R denotes the set of real numbers, R the positive real numbers, and R, 

the non-negative real numbers. e = 2.71828... is' the base of the natural 

logarithm In. For b € R’, log, is the logarithm base b; log is short for log). 

A,B sets; k € Nb: |A| denotes the cardinality of A, 2* the power set of 

A (set of all subsets of A), ) the set of all k-element subsets of A, A®B 

the symmetric difference, and A x B the Cartesian product. The set of 

functions A —> B is denoted by B*. 

Pr [€] denotes the probability of event €. E[X] denotes the expected 

value of random variable X. “u.a.r.” is short for “uniformly at random.” 

If an element x is drawn u.ar. from a set QO we write x Guar O, Le. 

Pr {x = w] = oO for all w € O. For P a predicate, [P] is 1 if P holds, and 0, 

otherwise (indicator function). 

A (simple undirected) graph is a pair G = (V,E), where V is a finite set 

(the vertices) and E C (5) (the edges). Vertex u is termed adjacent to 

vertex v (or u is a neighbor of v) if {u,v} € E. 

A (simple) directed graph is a pair G = (V,E), where V is a finite set 

and E C V x V (the directed edges® or arcs). For u,v € V, wis an out- 

neighbor of v if {v,u) € E, and wu is an tn-netghbor of v if (u,v) € E; wis 

a netghbor of v (or adjacent to v) if it is an out- or in-neighbor of v. 

  

1Frequently we use the inequality 1 +x < e* for allx ER. 

In a directed graph (as defined here), a vertex can have an edge to itself (a loop), 

while this is outruled for undirected graphs. 
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