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stationary transport theory is the· discovery of H' a.n6 X" 

media., It is found tl1ai: all. most. all p:t:oLl<e'HiS can nc., n:~duciblP 

to ~-h<=> solu-1~ ion of cort.ain :r4?lat im:1s involv i nq i:~}}os"'·, funct ion.s .. 

A grea~. volume of 1 i tt:'ratur:"·' is available on t.h is -tilah-:er. 

Various auth0rs USPd various tPchniquos to d~ducP thes~ func-

tions. A complete invest:it;;at:::i.0f' of VE1rious anal} t_·.ic prop~rti.os 

with existenc~ prcbl~m has bop.n cUscuss~<~d :in 13u.soridge' s work 

(1960). Chandrashekhar (1960)~ using the principlP of invari-

ance a~eo investigat~d the· nature and propert.ies of these 

functions and pres~nts scm~ numerical results ... How-ever he did 

not solv~ the problem of uniqueness of t-.he sol.ui.:ion he proposed. 

This problem was solved completely by 1~1ullikin (1964) .. sobolpv 

( 1963) also d""duced tb?. same func~.ions using probabilistic 

approach. In a nutshell it can t~. rt:>mar.ked that this area of 

transport r.hPory has decome sat:urated ~ HO\-Jev·~r, t.:lis is not 

the case for non-stationary t __ ransport thPoryQ Very few articles 
} 

n·::on···st.:at ionary 

transport probl-?.ms :related to non-st.atior;ary vc.rsion of abov,.,_ 

via principl<? of invaria.nc-,;. Lat,_:t.~ r)""' (19'14-) l:orm:..i..lated t-imr.--
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f'iinin ( 1971). 

In t-h(.' pr"'-'sent unda.rtakP.n. cur main at'\~~mpt i5 to 

formulat(-" tim~:>-depend~nt XQ and Y e c .funct:ions ·tor various 

probl(.'ms in non-stationary:transport-~heory by using thA 

succe-ssful approach in stationary t~ranspcrt r.h.e~cry .. Not· _only 

this 11 but also a part of sub:-chaptr-:>r IG is devot~d to formu-

lat~ H'-function using Busbridge's approache 

During the recent. past a very good semi-analytical 

approach.has been developPd and successfully applied to all 

spheres of transport theory ~xce~t time-dependent transport 

processes. A compl~te and comprehe-nsive review was given by 

(1985)e A vast amount of numerical works with 

easi~r effort have bee:>n compiled \vith greater successes. But 

no such work has been reported for t.he case of non-stationary 

transport thr-.ory. w~ hav"" devot~d a chapter in this underta.kPn 

to formulat~ th~ main equations which forms the basis of the 

mt:>+-hod ( F · m.r-?t.hr.rd) • \>Jc.- have not reported any nL:.ffif.'.'rical result~ n . . 

A formulation of functional equat.j_ons which gov~rns t:he 

scat.t'2-ring and t,ransmiss'ion of non-sto.t ionary radiation field 

in a plan~tary at~osphere is Jonee The stationary formulation 

of such probJ.~m in casrc> ~yf Lantbed: law reflE~ctor or diffuse 

r"'flt?ct.o:t' has 1:X:.!on -:-1on"" by r"l~ka ( 1975) .. Non,-stat: ionary ~ormu-

lat-:ipn of such pt·obJ.err, i:-3 done here \:lith the introduction of 

a t:ima.-dep'-"!ndent prot.,ability functi0ne the. form of which is 

kept arbii:rary. 
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The stationary part (Chapter-II) of our undDrtaken 

consists t:wo s.ub-·chaptors. In the fj.rst~ we- have us~?d a 

· technique w1··ich consLsts of a serir::-s. expansion of functions 

to solve analytically thr-- transport problem in multiregion 

n~dia. A generalized problem is chosen so that by only 

changing the co-efficie~ts in the boundary condit.ions a 

variety of problems and its solution can be generalized .. 

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-t.ransfer 
.. ;:_ 

problem -~,~tlfpQinplete frequency redistribution using a met.hcd 

cf 1 ine~~-<~~~~lar operators in .~-ln;ation with Laplace 
·- >~ -~.-~-~:.:_.::~· ~ ' 

transform •. The method was developeif ~irst by Das ( 1978) and 

effect-ively applied to stationary transport equations other 

than line-t~ansfer problema. The solution has come out involv-

ing x• and y• functions which were ~xtensively studied by 

Ivanov (1973) We have omitted details of derivat:ions as ~hey 

are w~ll known. 


