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ABi,   In ajiy eaM,   is the  type  of »•■iMptlon required to c*rry through 

any  coHputetlon«. 

3. Verbal Detcrlptiop of Proem»*.    In order to obtain the functional 

equation of the follovln^ lection v« viev th«  process  In the following 

fashion.    A particle  incident upon th» x-surface  undergoes a detera.n 

istic traneforaatlon and a stochastic transfomation in the [x.x-Aj 

strat\».     Tha result of the deterministic trans format Ion is to con ert 

it frosi a state p to a state T(p,x).    The result of the stochastic 

transfonsatlon is to produoe  a randosi nuaber of partlc.»a  4.n a  .-andm 

set of  states.    Each of these  particles acts  independently of the  others 

as a particle incident  upon the   (x-A)   sur.'ace      As a result of a 

particle  incident upon the   (x-A)  surface,   there  is  produced a  randon 

number  of emergent particles  in a random  «et  of states      Each  of 

these  undergoes a deterministic and stochastic transformation as  It 

travels  through the Fx-Ax]  stratum   and so on 

In deriving the basic equatlcns,    lovever.  v»  need not pay 

attention to particles vhlch are the  result of more  than one determin- 

istic  or stochastic  interaction,   since  In either  case  the end effects 
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are  of  order A   .     It  Is this  property vhlch enables  us to derl\e 

relatively simple equations describing quite  complloated processes, 

and it   is for this  reason that ve employ the  stratification described 

above. 

4. The  Basic Stochastic Functional Equation.     Using the  invariant 

imbedding technique and enumerating events ve are  led to the  fcllovirv 

stoehaetlc funetionsJ   relation: 
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»(p,^jx) 
*    (1) 

r(j;x) ^■(p;q1,q2..  .,(jk;x)    ZI«     (^.qix-A) 

l^il [iml 

* (l-r(p;x))C(l-r(l)(q(x))    (n - «(TCp.x^.x-A)) 
l-l 

♦ (l-r(p;x)) X: 
l-c' 

r(i)(Q  ;x)/y- t^V;v    v .v.;x) 

^i^^y^.T-^q)^^) 

; 

(n'   - t(T(p.x)qBx)) 

* y(p,q;x) , 

vher» 7(p,q;x)  1« a  contribution Trom events that ha« probability 

0(A   ) as A—»0.    A similar equation oan be derived  for   the neutrons 

trarusaitted through the atratua [x.oj   . 

5.     Dlscustion.    Tlsklng expected values, ve derive the 1 lux equations 

of the type appearing In the papers cited above      Taking the expected 

value of e    1^'^'   ', ve obtain   after a oertaln amount of analytic 

Manipulation,  corresponding functional equations for the characteristic 

functions.    The full   results vlll be presented subsequently. 



p-i;9o 
6-3-^ 

6 

REF1RBHCE3 

1. R.   Bellman and R.   Kalaba,   'On the Principle of  Invariant  Imbedding 
and Propagation through Inhonogeneou* Madia   '   Proc    Nat.   A cad 
Sol.   USA,   V.   U2  (19^6),  pp.   629-652. 

2. R.   Bellaan and R.  Kalaba,   'On the Principle of Invariant ImbeddlnK 
and Dlffuae Reflection fro« Cyllndrloal Regions ,'  Proc    Nat. 
Aead.  Sol.  UBA,  V.  hi (19^7),  pp.  51^-^17 • 

5.     R.   Preljendorfor,   'Invariant  Imbedding for the Principles  of 
Invarlanoe,'   Proc.   Nat.  Acad.   Sol.   USA,   V.   kh  (19^).  PP •   ?20-"r25 

k.    R.  Preleendorfer.   'Punctloail Relation« for the R and T Operator« 
on Plane-Parallel Media,'   Proc.   Nat.  Aoad.   Sei    U3A.   V    kh   (19^) 
pp.   325-528. 

5. K.   Preleendorfer,   'Time-Dependent Prlnciplee of Invarle  ee . '   Proc . 
Nat.  Aoad.   Scl.   USA,   V.   kk   (l^)     pp.   528-332. 

6. R    Bellman,   R.   Kali»Va,  andG.  M    Wing,   'On the Principle  of 
Invariant  Imbedding and One-Dlaenalonal  Neutron Multiplication   ' 
Proc.   Hat. Acad.   Scl.  USA,  V.   kZ  (19^7) .   W    "»l7-^^) 

7. R.  Bellman,   R.   Kalaba    and 0.   M.   Wing.   'On the Principle  of 
Invariant  Imbedding and Neutron Traneport Theory  --   I.     One- 
dlmen»lonal Case, '    Jour,  of >fcth.   and Mech   .  V    'Ml9sR) . 
pp.  IU9-162. 

8. R.  Bellman,   R.   Kalaba    andG.  M    Wing     'Invariant  Imbedding and 
Neutron Tranaport Theory --  II.     Functional  Equation«,'     Jour 
of Math,   and M«oh. ,  to appear. 

9- R. Bellman, R. Kalaba andG. M. Wing, 'Invariant Imbeddli^ and 
Neutron Tranaport Theory -- III. Colll«lon Prooefse«.' Jour 
of Math,  and Meoh. ,  to appear. 

10. R.   Bellman and R.   Kalaba,   'Random Walk.   Scattering and Invariant 
Imbedding  --  I:     One-dlmen«looal Caa«, '   Proc.  Nat.  Acad    Scl     USA, 
V.  hi  (1957),   PP-   930-955. 

11. R.   Bellman and R.   Kalaba,   'Invariant  Imbedding. Wave propagation 
and the WKB Approrlmatloo. '   ^roo.   Nat.  Aead    Sol     USA.   V.   Uli 
(19^8),  PP.   517-319. 

12.     V.  Ambariimian     'Dlffuae Reflection of Light by a Foggy Medium   ' 
CogPtai Rendu«  (Doklady) 
V,   56  (19^5) •   PP.   229-252' 
Coarptee Rendu«   (Doklady) de 1'  Acadaale  des Science» de  1^ UR8S, 
"*Ti< 

15.    8.  Chandraaakhar    Radiative Tran«fer ,  QrfonJ,  19^0. 


