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is not pre-assigned or predetermined. An example of the first case is a expansion wave for which we have plotted a solution assuming the absence of thermal conductivity. We found that the width of a expansion wave is of the same order as the distance covered by disturbance. The width of a expansion wave increases linearly in time, and in order of magnitude is equal to
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It we take this to be the first approximation since in the plotting of the expansion wave thermal conductivity and viscosity were not considered, and if we want to consider in the following approximation the effect of thermal conductivity and viscosity on the temperature and velocity fields found in the first approximation, then we will see that all the gradients will rapidly grow so small that thermal conductivity and viscosity will have virtually no effect on the result. This, however, is not the case in a shock wave. Should we take as a first approximation an infinitely steep discontinuity, obtained when thermal conductivity and viscosity are equal to zero, then in the next approximation, introducing thermal conductivity and viscosity, we obtain infinite heat flow and an infinitely great increase in entropy. In the case of a shock wave where the equations of motion without thermal conductivity and viscosity do not give any specific value for wave width, the gradients and the wave width connected with them can only be obtained from the consideration of dissipative forces. The width turns out to be precisely such that it gives the increase in entropy required by the conservation equations. Conversely, if in a expansion wave with a finite width commensurable with the dimensions of the system we could disregard the effect of dissipative forces, then in a shock wave, in order that dissipative forces could give a finite increase in entropy, it is necessary that the width of the shock wave should be very small as compared with the dimensions of the system. Owing to this we can disregard dissipative forces everywhere except on the surface of shock waves. These relations have been well explained by Rankine qualitatively for the particular case when the only dissipative factor is the thermal conductivity of the substance.

Rankine's further explanations suffer from excessive complexity. He does set up the energy equation quite correctly, but in the general case of an arbitrary substance he does not
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