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The work presented in this report originated in connection with a research project in
magneto-hydrodynamics conducted by Professor H. Grad at the Institute of Mathematical
Sciences at New York Univer sity; the report was completed while the author was a
consultant at Los Alamos Scientific Laboratory. The report contains an expository
analysis of the mathematical structure of magneto-hydrodynamic theory; specifically, of
the theory of the interaction of magnetic fields with conducting compressible fluids. One
of the major aims is to emphasize the remarkably close parallelism between this theory
and ordinary gas dynamics. While hydromagnetic shocks and small disturbance waves
have been treated before, it seems that hydromagnetic 'simple waves" are here treated
for the first time. In a typical example it is shown that - as in gas dynamics - simple one-
dimensional flow problems can be solved with the aid of shocks and simple waves.
Throughout the exposition a familiarity with the basic notions of gas dynamics - covered
e.g. by the first three chapters of Super sonic ~low and Shock Waves - is presupposed.
The bibliography refers only to those papers which are concerned with the subjects
treated. No reference is made to a number of sig nificant contributions to hydromagnetics
concerned with subjects - such as astro- and geophysical applications, effect of
turbulence, stabil ity questions - which are not covered in this report.
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