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I. Introduction. The theory of radiative transfer through a plane-parallel
atmosphere of arbitrary stratification can be described locally or globally. In
the local formulation, the radiative transfer equation and the auxiliary (multi-
dimensional integral) equation satisfied by the source function constitute the
relevant equations. The global (or state) formulation is based on the integro-
differential equations for the reflection and transmission functions of the atmos-
phere. These formulations represent two equivalent descriptions of the same
theory; accordingly, that formulation which is relatively more advantageous
for the solution of the particular problem under consideration must be selected.
When studying the transfer of electromagnetic radiation through inhomogeneous
atmospheres, viz., the absorbing and scattering properties of which vary with
optical depth, we have found that the global formulation of the theory is to be
preferred. This formulation makes use of the invariant character of the optical
properties of the atmosphere with regard to the algebraic addition of an atmos-
pheric layer of infinitesimally small optical thickness (Ambarzumian-Chand-
rasekhar invariance principles).

The eight integro-differential equations satisfied by the reflection and trans-
mission functions represented by the 4 X 4 matrices S and T in the case of an
incident illumination from the top of the atmosphere, and by S* and T* in the
case of an illumination from the bottom of the atmosphere, taking successively
the parameters which characterize the atmospheric boundaries as independent
variables, all exhibit the same kernel, namely the phase matrix P(u, ¢; 1/, ¢').
Here, (', ¢’) denotes the directional parameters of the incident radiation, and
(i, ¢), the scattered radiation; u, u’ are the cosines of the polar angles measured
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