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The mathematical modelling of gyrotron processes we carried out because of paper [1]. Particu-
larly, assuming for the dimensionless complexe transverse momentum of the electron p

|p|2 = const, 0 < |p|2 ≤ 1

we obtain that non-stationary gyrotron oscilations for every mode can be described by the integro-
differential equation

i
∂g

∂t
=

∂2g

∂x2
+ δg − iI

∫ x

0

g(ξ, τ) exp(i∆(ξ − x)) dξ (1)

where the unknown function g is the high-frequency field in resonator depending on the normalized
axial space and time coordinates x and t, δ classifies variation of the critical frequencies, ∆ is
the frequency mismatch, I is the imaginary unit. This equation with respect to the field function
g is supplemented by the standard initial condition as well as the homogeneous mixed boundary
conditions of the first kind at the entrance and of the third kind at the exit to the interaction
space. It must be mentioned that especially the boundary condition of third kind causes the specific
stability conditions for the numerical methods.

The numerical simulation of this problem with I = 0 was investigated in the paper [2]. At present
we have completed results also for the general case. Into details it is turned out that most applicable
in practice is the straight line method based on the non-uniform grid having the grid points as the
roots of the second kind Chebyshev’s polynomials.
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