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[Abstract]

Discrete Time Analysis for Random Walk and Wave Propagation

Nobuo NAGAI

The simplest definition of random walk is given by discrete time and probability
distribution, and presented by the binomial theorem. That is, the distribution of random
walk is presented by a term for a position x. 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 solu-
tions for the wave equation are expressed by two moving waves, i.e. forward wave and
backward wave, and the two waves appear at different times for a position x, so wave
propagation can be presented by discrete time representation. As a result, the forward and
backward waves are presented by different geometrical progressions respectively. This

means that a coherent wave for the resonance occurring in wave function is required.

Key words: Random Walk and Binomial Theorem, Discrete Time Presentation, Lossless Telegra-
phers’ Equations and Wave Equation, Discrete Time Presentation for Wave Function,
Forward and Backward Waves and Resonant Phenomena



