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PREFACE 

The Laplace· Transfor.m method, in·. combination \vith the aesthetj_Jally 

beau.tif.ul wiener-Hopf: Technique, has not been very widely us€!d to 

solve Transp'ort 'Problems, though it has been successfully !applted 

to solve. Transport Probl·e~s .i~·· finite media by some authots: Placzek 
' : •· 

and.Seide~ (1947.), Marshak (1948); Shu-Su Huang (1955)·,-Das Gupta 

(1. 956, 1 957, 1 958, 1 965 ). , BOffi ( 1 970) and Das 

Ho"l~ver, application of Wiener-Hopf Technique to the solutions of 
' ' 

more co;mplex types of transport equations in i11finite media (see 
I . 

Das Gupta,' 1 928a) and· of trc;tnsport: equations in finj_ te · ~bsorbing 
! . 

and multiplying media. or ~.finite active amplifying media ( Das 

Gupta, 1978b; Das. Gupta and Das Gupta, 1991) haO. to w~it ~ill the 
I 

' ' 

appearance o.f the pape.rs on H-functions of photon or particle tra-

ns·port prpbl~ms in P .. ass'iye '·multiplying media by Das· Gupt~ (1974, 

1 97'7 ' 1 97.8) • 

The purpose. of tJ;le present work is to. apply the L_apiace Transform 

cum' W:tener-Hopf Tec~·ique (in Das Gup~a' s modtfied form)' to the. 
. ' ' 

exact; solutions of transport ·equations in finite passive' and mul­

tiplymg, .media~. 'Das Gupta '(1 ~78a, 1978b) first- ·.applied the method 
' ' ~ ' ' . . i' ' 

to obtf:-..m solution of radia,.ttve transfer-.·':.equation in an :tlnfinite 

. mediUlll presenting a compiex tY-Pe of scattering -and absorpt~_oit7 and 
. . ' . . . .. 

in a finite passive medium' scatteri.ng radiation with moderate ani-
• ' I 1 I • ' '.• 

0 

sotropy, ·both for th,e conservative .and the .non~conservative cp.sesG 



The ·succe13s o.f the W:tener-Hopf >Technique (as applied here to the 

exact. solution o,f linear. singular integral Equations to whicl:l the 

integro-difre·:r~!ltial transfer.· eq11:a~ions are transformed by, the 

me~.[lod of L~place·. · Tra~sformation, usi~g the appropriately pre sor-
( 

ibed bo.undary conditions·.· depends or1 the sui table decompositions of 
' ' ' 

complex functions and ?f the product of complex functions '(Das 
'· 

Gupta 1 .1.978b; cf. Das Gupta and Das Gupta, 1 987), into two-· pa.rt.s 
9 .. 

with two domains of reg:ularity such that the t\·lO parts are!.eq_u.al 

on the non-null intersecti<.?n of the two domains of. regul'ari ty and 

. satisfy certain analytic p.roperti~ s at' the origin a.rtd at inf1n:ity. 
't i· 

After· reca~ting the e:qtiation ~ .a way suita,ble for the apptication 
1. 

of Wierter-Hopf .. Techniqll;e, through rearrangements and shifting of 
r 

functions (and .the decom~osed p~rts).on the two sides of t~e equa-

tion (followed by some. analyt,ic arguments) we get ·the solution 

literally served on S:,plate py ·a modified form of Li0uvill~'s theo­

rem (Titchmarsh, Theory·or f®ctions, Oxford, 1932, art. 283)~ 
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