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Abstract

In a random linear graph, vertices are points on a line, and pairs of vertices are
connected, independently, with a link probability that decreases with distance. We
study the problem of reconstructing the linear embedding from the graph, by recov-
ering the natural order in which the vertices are placed. We propose an approach
based on the spectrum of the graph, using recent results on random matrices. We
demonstrate our method on a particular type of random linear graph. We recover
the order and give tight bounds on the number of misplaced vertices, and on the
amount of drift from their natural positions.
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1. Introduction

Spatial networks are graphs with vertices located in a space equipped with a
certain metric. In a random spatial network two vertices are connected if their
distance is in a given range. Random spatial networks have been used in the study of
DNA reconstruction, very large scale integration (VLSI) problems, modelling wireless
ad hoc networks, matrix bandwidth minimization, etc. The book [21] contains a rich
source for the mathematics behind these structures.

One particular instance of these graph models are the so called one-dimensional
geometric graphs, where the vertices are points in R, connected with some proba-
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