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VARIABLES: arrays c[n][n], r[n][n], st[n]

for all i, j do

set c[i][j] infinity

set r[i] [j] infinity
for all i do
set c[i][i] := O

set r[i][i] := O

repeat until no change occurs

for all i, j do

if c[i][j] infinity then set c[i][j] 1 + min {r[k][j] : u_k and u_i are adjacent}

for all i, j do

infinity then set r[i][j] max {c[i][1] : u_l and u_j are adjacent}

if r[il[j]

for all i do
set st[i] := max {c[il[j] : 1 <= j <= n}

return min {st[i] : 1 <= i <= n}
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Abstract

Graph searching problems are usually described as a game played in a graph between a set of cops and an
escaping robber. The cops aim for capturing the robber while she tries to evade forever. These kinds of games,
also known as pursuit-evasion games, has a number of applications in fields such as control theory, robotics,
sensor networks and network security. There is also pure theoretical interest in studying these games, as a few
deep relations with important graph parameters such as treewidth has been found.

Variants of the game are generated by restricting the speed and location of the players (on edges or just on
vertices), the definition of capture, information available to the players; many of which has been studied in the
literature. The important parameters in each variant are the minimum number of cops and the minimum time
required to capture the robber. Note that the cops’ strategy should be guaranteed, i.e. they should capture
the robber regardless of what she does. The survey [FT08] overviews and provides references for most of the
variants. The variant studied in this thesis is called the cops and robber game. The distinctive properties of
this variant are that, first, the robber has a limited speed, and second, the players move at alternate ticks of a
clock. This game has first been studied in 1978 and has become popular in the recent years.

Two recent surveys has been written on this topic, namely [Als04] and [Hah07]. This thesis includes the
classical important results as well as the newest published results. It also contains several results regarding some
variants of the game. I hope that it helps to introduce the fun and easy-to-learn cops and robber game which
is related to several graph parameters to the Iranian students community, and commences further research on

the topic.
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