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Brief outline of the course
Section

Topic

Stochastic
Geometry [1-3]
Mathematical
Background
Random
Graphs [4]

Classical
Results
Applications

Our Works

Presentation Time (h)

Intro. to Measure Theory

2

Point Process

6

Voronoi Tessellation

1

Non-Geometric Random Graphs

3

Geometric Random Graphs

5

Interference in Wireless Networks

2

Capacity of Wireless Networks

3

Random Walk in Random Graphs
(Rumor Spreading)

1

Percolation Theory-Connectivity

1

Cellular Communication

1

Routing in Ad-hoc Networks

1

One-Hop
Flooding

2

Abstract
Stochastic Geometry and Random Graphs
Goal: The goal of this course is to provide an introduction to the framework of stochastic geometry
which is an essential tool in analyzing random processes that are based on discrete events in time or
space. Handling such random phenomena, especially in spatial domain, is not trivial, and therefore,
most work that deals with such models is generally based on simulation studies. In this course, we
will introduce the proper framework and mathematical tools through which such random
distributions can be analyzed and results can be derived for many practical scenarios of interest in
analytic terms. Stochastic geometry has found wide range of applications in areas such as astrology,
forestry, and material science. However, our key focus in this course is application of such
framework to wireless networks. As nodes are generally distributed randomly in space, spatial
random models play a key role in viewing wireless networks from an analytic perspective. Another
area of research that we will cover in this course, and is closely related to stochastic geometry, is the
area of geometric random graphs. In this course, we will view random graphs from a more general
perspective and introduce the key concepts of non-geometric random graphs as well. Such networks
have recently become of key interest in analysis of more general networks, such as social and
biological networks. Examples from such networks are also provided in this course.
Course Organization: This course is organized in two parts. In the first part, we will cover the
required mathematical concepts. We will start from concepts such as measure theory and point
processes that provide the theoretical basis for stochastic geometry. We will then introduce
geometric and non-geometric random graphs and the key concepts of degree distribution, branching
process, Erdős–Rényi graphs, and Boolean and Nearest Neighbor graphs. In the second part of the
course, we will provide key applications of the developed theory in wireless networks. Topics such as
interference, network capacity, connectivity, percolation, cellular modeling, and routing in ad-hoc
networks are covered. We will also give examples from our own research work in analysis of onehop networks and flooding in wireless networks. Open research topics and future directions in this
field are discussed at the end.
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