
2WB05 Simulation Assignment 2

Ad-hoc networks

Wireless ad-hoc networks are among the most emerging technologies. An ad-hoc
network is built spontaneously as nodes (for instance laptops or mobile phones)
connect. Instead of relying on some network infrastructure, the individual nodes
forward packets to and from each other. Each node can forward packets to all
nodes that are within a distance R. Obviously, the larger R, the better the con-
nectivity of the network. However, a larger R means that a node should be able
to transmit packets over a larger distance, and this requires more battery power
(which is usually an important bottleneck in wireless settings). In this assignment,
we shall investigate the impact of the radius R on the connectivity of the network.
We are primarily interested in finding the number of neighbours of an arbitrary
node. The neighbours of a node are all nodes that are within a distance R.

To model an ad-hoc network, we assume that the nodes are scattered in a com-
pletely random fashion. After all, the mobility of nodes in wireless networks cannot
be controlled by the network provider. Generate N random nodes in a box of di-
mension 1× 1 (without loss of generality). Here is an example with 15 nodes:

The  and y coordinates of each node come from independent Uniform[0,1] distri-
butions. The neighbours of a node are now defined as all nodes within a distance R
(which are the circles in the picture). Note that the largest connected component
in the example is 5, and that the other components are 3, 3 and 4.

1. Identify the distribution of the number of neighbours for an arbitrary node for
N = 100 and R = 0.10.

2. Identify the distribution of the largest connected component in the network for
N = 100 and R = 0.10.

3. Investigate the impact of the parameters N and R. Interpret your results.

Your assignment is to write a detailed report, addressing the questions posed above.
Make sure that your report is well-written, well-structured, and that you interpret all
of your results. Email your report to marko@win.tue.nl before Monday November
26, 2012, and include your source code as an attachment.
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