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[Abstract]

A Generalization of the Wave Equation Derived from Maxwell Equations :
Considering with Circuit Theory

Nobuo NAGAI

In physics only one function satisfies the wave equation derived from mechanics. On the other hand, in
electromagnetic theory electric and magnetic fields satisfy the same wave equation derived from Maxwell
equations, which are composed of simultaneous differential equations of electric and magnetic fields. The
Riccati differential equation is also derived from simultaneous differential equations. The ratio of the
solutions for the simultaneous differential equations satisfies the Riccati differential equation. In applying
this relation to Maxwell equations, the ratio of electric and magnetic fields defines "impedance", and the
product of the two fields defines electric power or energy. In viewing Maxwell equations from energy,
electric and magnetic fields compose a lossless circuit, and satisfy the law of conservation of energy.
Generalizing these methods, this paper obtains generalized wave functions by defining new simultaneous
partial differential equations, which satisfy the law of conservation of energy. The following properties are
obtained from generalized wave functions : characteristic impedances for forward and backward waves are

different, and propagation velocities for the waves are also different.
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