CHARACTERISTICS AND WAVE NORMALS
APPLIED TO
ATMOSPHERIC PRESSURE WAVES
GENERATED BY A MOVING
HEAT SOURCE

By
Mohammed Hassan Mohammed Khabir

A thesis submitted in partial fulfillment
for the degree of M.Sc. in Mathematics

Sudan University of Science and Technology
Faculty of Science
2003



Dedication

To my parents, sisters,
brothers and friends .

(i)



Acknowledgements

I’m indebted so much to my supervisor Dr. Bakri
Mirghani Ahmed for his continuous assistance and guidance to
carry out this thesis.

Thanks are directed to the teaching staff members at Math.
Dept. and in particular to Associate Professor Mohammed
Arafa , Head Dept. Associate Professor Shawgy Hussein
AbdAlla and Assistant Professor Mansour El Shiek Hassan for
their valuable suggestions and support. Finally , I would like to
express my thanks to Sufyan Abd Elwahab for typing this

thesis



Abstract

This dissertation discusses the method of characteristics and
waves normals used in finding the solutions of hyperbolic partial
differential equations.

It is then applied to study the nature of atmospheric pressure.
Through the waves generated by a heat source uniformly travelling
ina The results for a point source are that three types of waves can
propagate. These types are classified by ranges of source speed and
frequency of emitted wave . One type propagates horizontally , a
second type propagates vertically and a third type propagates in all
directions .The reflection of waves by the ground surface is also
considered for each of the three types.

The waves due to extended heat sources and the cut off

frequencies of propagation of each type are also discussed.
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