Objective and Scope of the Thesis

One ~of the most important achievements in the 1isld of

stationary trangport theory is the discovery cf H and XF

P

and ¥F¥ function fer problems in semi-infinite znd rfinite
¢

madia, It is found that all most all proilems can pe reducible

.

to the solutrion of certain relaticns invelving those functions.
A great volume of litevraturs is availavle on this matter.
Various auvthors used various tachpigues to deduce thesé func-

yrie proparties

tions. A complete investigation of varicus anal:

with existence preblem has been discussed in Buspridge's work

(1960). Chandrashekhar (1%60¢), uvsing the principle of invari-
~ance also investigated_the‘mature and properties of these

functions and presents some numerical results. However he did
not golve the problem cof unigueness of the solution he proposed.
‘This problem was solved completely by #uliikin (19€4). Sobolev

{1263) also deduced the same functions using probabilistic

approach. In a nutshell it c¢an be remarked that this area of

.

transport theory has Decomzs saturated. However, thisg is not
the case for ncon-staticnary trenspert theory. Very few articles

are= there which are devoted to the study of non~stationary

transport problems related to non-stationary version of abovs,

mentioned functions. In a series of papers Matsumoto (1967)

%

formulated +he X' and ¥' functiong for inhomogrnacus atmosphere

via principle of invariance. Later he (1874} Tormulated time-

<aliy scatbering atmosphere,
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The form cva“func%icn differe much frow that developed by
Minin {(1971).

in +he pfmsent undertaken, cur main attempﬁ.is to
formulate timm~depéndon£ X ang ¥?, functions Loy VQrious
“proble&s in non-staticnaryf%ranspnrt-theory py using the
successful approach in st@tionary transpert theory. HNot only
this, but also a part of sub-chapter IG is devoted to formu-y

late #'~function using Busbridge's approaéhe

During the feéent past a very good semi-analytical
approach has been developed and successfully applied to all
sphe:es-of trangport theory e*gept-time—dependent.transport
processes. A compfete and‘comﬁr@ﬁ@nsive review was giﬁen by

(1985) . AAvast'émouht of numerical works with
easier effort have béeh co@piled with greater succeéseé. But
no sgch work hés been réported fér the case of non-stationary
transport‘thaory. We have devbted a chapter in this undertaken
to formulét@ the main equa£ions which forms the basis of the

me thod (Fn'm@thod).'Wn~havelnot reported any numerical result.,

A formulatiop of fﬁncfional équations which governs the
scattering and transmiséidn of pon-stationary radiation field
in a plén@tary atmosphere is dgneeuThe stafionary formulation
of‘such problemn in éasp of Lambert law feflectqr or diffuse
reflector has Dbaen done b? Muka (1975}). N&nwstatiobary formu-
lafioﬁ of such problem is dbne here.with the introduction of

a time-dependent probkability function, the form of which is

Kepr arbitrary. . - - ) .



The staticnarv part (Chapter-II) of our undertaken
congists two sub-chaptars. Ip the first, we have used a
" technigue thch conaists of a series expansion of functions
to>solve‘analytically the transport problem in multiregion
media. A gensralized problem is chosen so that by only
changing the co-efficiepts in the boundary coanditions a
variety of problems and its solution can be generaliéedo
The resulting equations contains integrals'consisting of

known rational functions which can be evaluated. The last

sub-chapter is devoted to the solution of a line-transfer

problem~@i" 'qmplete frequency :édisgribution using a method

of linear] Aﬁgﬁiarvoperators in,g zination with Laplace
transform.4Thé method was develbpedufifst by Das (1978) and
effectively applied to stationary transport equations other
than line-transfer problems. The soluticn has come out involv-
ing X' and Y* functions which were extensively studied by
Ivanov (1973) wWe have omitted details of derivations as they

are well known.



