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-Leitung: Prof.D,G.Kendall
-Prof,Dr,H, Dinges

‘The meeting was attended by 23 invited contributors drawn from a wide

‘range -of countries, It was felt by the organisers that, with the rapid in-

crease in the number of persons working in probability theory, the time

had come to follow the example set in other branches of mathematics by

planning a specialist conference. for a small group of participants working

in a relatively narrow field. The small size of the conference made it pos-

 sible for the participants to give their lectures without being pressed for

time while allowing also plenty of time for discussioen,.both ;formally (im-

mediately after the lectures) and informally on afternoon excursions.

- It is- the opinion of the organisers that their. -objectives were achieved, and

the holding -of further probability cenferences on this 'scale is strongly re-

‘commended, .although it is 'appreciated that the need for much:larger and re-

latively open conferences on probability and statistics will still be needed.

Teilnehmer:

Blumenthal, Prof.Dr.R.M.,Erlangen

" Biihler, .Dr,W,, Heidelberg

- Dietz, Dr.K., Freiburg
Dinges, .Prof,Dr,H., Frankfurt
‘Féllmer, H., Erlangen |

Harris, Prof.Dr, ‘T.E. , Los Angeles

Jagers, . P., Goteborg
Jirina, Prof.Dr.M., Prag

Joffe, Prof.Dr.A,, Strafiburg
Kendall, .Prof,Dr.D,G..,Cambridge
Kolmogoroff, Prof.Dr,A.N., Moskau
Krengel, Dr,U., Erlangen

Krickeberg, Prof.Dr.K.,Heidelberg

Lamperti, Prof.Dr.J., Aarhus

‘Mandl, Prof.Dr.P., Prag

Ney, Prof.Dr.P., Madison
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“Papangelou, F., Heidelberg

Pede.rSen,.K., Aarhus
‘Prokhorov, Prof.Dr.J., Moskau
'Rényi, Prof.Dr.A., Budapest
Sevastyanov,. Prof,Dr,B., Moskau

Sz4sz, D,, Budapest

‘Yaglom, -Prof.Dr.A., Moskau
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In addition to the above the following, invited to contribute papers, did

so but were unable to attend in person:

Cistyakov Seneta ' Vere-Jones

Vortragsausziige:

Die Frage nach unendlicher Teilbarkeit der Grenzverteilungen von Ver-
zweigungsprozessen (ganzzahlige Werte, Markovsch, zeithomogen) wird

teilweise beantwortet fiir den superkritischen Fall: (Zd= 1, Zt /E Zt—' W)

(i} Z, unendlich teilbar =>'Z  unendlich teilbar fir-t> to;

1 t

o -
(ii) Alle Zt (t> 0) unendlich teilbar <= Py = 0:
(iii) P, = 0 = W unendlich teilbar;

(iv) 8 (W| W> 0) unendlich teilbar.

(i) gilt auch'im Fall dlskreter Ze1t

(ii) wird mit Hilfe der Prozesse mit Werten in R bewiesen, fiir d1e
automatisch alle “Z,c unendlich teilbar sind. '

(iii). folgt aus (ii), (iv’) folgt durch Anwendung von (iii) auf einen Prozef

Zt, fiir den- p = 0 und B(W) = 8((1-q) W | W > 0)?,

et 'pk(t) i {uk (), "“k'};(;t)} be a branching process with n types of
particlés and let. . =3 _

P{ukj(t) sw.; j=1...,0 =8 +PYt+ o) (k= L. ., 1)

j k k
Whent-» 0. Here w = {wl,...,w 3, 5k- 1 for uuk" 1, T 0’(j # k)
and 6 = 0.in other C§zses ‘We define the generating functions by f (x 1,...,,x )=
EP Xy ... n (k=1,..., n) ang denote factorlal m%nents by
e iflz Co 2 0 2 |
3 :.Eax‘] x=1 : 13, © X, axJ x=1. 131 ax axJaxl <=1

- Let A bé-"éz‘COMPadt .s'e',’t‘ df:'ur,id'e.Cbmposable~matride'saes a= ”akJ”

LR
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‘{fi'{} € K.

’Typen T,

|a-x El = 0 (E being the unity matrix) and v = {v} _1, —{u}l )

satisfy the equalities : au = Au, va. = AV, 2 vk"‘E ukv 1. Let
“kE1 1

K(A d, B, c) be a class of {f (x)} with ae A, 0< d< ‘]Ek_lbg{)<B<

(k,i=1,..., n);-“k~'>= glaxa(ReA ) where the numbers k satlsfy the equality

( )< c<«, The following asymptotlc formula for 1w, A -0 holds true

umformly for all {fk} € K;

o

- - | - A.t(.;_? 'v.(l-x.))
1-Pf{u..(t)=0, j=1,...,n u>0}~u '
h Pieger, o Byx)
where At -
: e -1 .
A#O0 n :
. _ A : g - _ . (k)
g, t) = { y s o }, My JZ;luij(t), b szij vku}iu:j .

The probability distributions

- () . , .
50 3 My . N | .
S (Yps00059y {M{uk lu >o} <V;e ~J-1,....,n:l‘p,k.>0}.

converge to an exponential dlstrlbutlon as t»®, A-0 uniformly forall :

Wir betrachten einen. kritischen Verzwelgungsprozers mit stetlgem Ze1t-

parameter.. Selen Z{{ ) (t)s evns ( )(t) die. Anzahlen der: Individuen der n’

1° Tn’ die im Ze1t1nterva11 [0 t] von einem Individuum des

Types- Tk erzeugt werden. Mit Hilfe der asymptotlschen Formeln fiur

=1 k
Ausdrucke fir die Wahrsche1n].1chke1tserzeugenden Funktlonen des Pro-

zesses hergeleitet, die es gestatten, die Laplacetransformlerten der

: Grenzvertellungen

<vy.; j=1 nI*Z‘,1 Z(j)(t)‘> 0}; k=1,...,n
1 yJ:J LA ] 1._._.1 k 2 E LB ]

explizit anzugeben. (B smd geeignete Konstante), Es zelgt smh dafl die

Grenzverteilung stark von den Bez1ehungen der einzelnen Typen unter-

Forschungsgemeinschaft
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einander abhéngt. Bei einigen Beispielen gelihgt es, die Grenzverteilun-

gen"_‘selbs"t explizit anzugebé_n.

~

DINGES, H.:. An elementary calculatlon for the pure death process

‘t‘{\\ .
The problem to find all pos1t1ve solutions (ul, Hos oo .) of
E ( ) m (1 m) p.k (0.<m< 1 fixed) was solved by an.elementary

(a) (a)

Hi =

calculatmn. The extremal elements (ul R ;.12 see .) are defmed by
+oo .k .k
2 u(a) i_ (e(s-l)am _,e.—a_m )
q=1 1 4». - » E )
’ . ~in the unit circle where 0 < a< «, Slnce u )" M ) :the‘set of ex-

tremals is homeomorphic to the: 1- sphere. The set of a11 nonnegatlve
isolutlons Ll is'in 1-1- correspondence w1th the set of flmte p031t1ve

~measures nn this circle.

- ,HARRIS "T.E.: Random Measures and Point D1str1but10ns '

Two problems are -cons1dered for'mflmte-random sets 'of points_.
I. Let X {x (t), t,.'P.: :x:} i=1,2,... be standard Markov,
processes W1th compact metrlc state spaces (E B ) Let X be the pro-

cess with - sample paths x(t) = (x (t), x (t), oo correspondmg to 1nde- o :

‘ pendence of the X v and E Elx sz ..... If A is. a stochastlcally closedv .

: measurable set in the state . ‘space, . and x’ x" € A cond-1t1ons are glven
4.1nsur1ng that A = A’ U A", (d1s;|01nt union), -x’. € A’ x""é A", A’ and A" .

' stochast1ca11y closed. . In partlcular if E1 E2 R U {=} amd the

X, (t) are’ temporally homogeneous add1t1ve, all W1th same Jhw then :

D(X"i ‘ xi 12 = o is sufficient.

II. Let Z. be the quotient space for E above '(taking E = 'E2 =...), with

i x’, x" € E being equ1va1ent if the coordinates of x’ are a permutat1on of

the coordmates of the . ot]ger.

Let x_ be a.fixed po1nt of E and let Z* be the subset of Z correspondmg »

1.
to pomts x such- that lim x =X ‘ ‘but x 7‘ x for any n. The - quotlent
_topology in Z* is exammed 1t is’ very "bad" but by some enlargement

it becomes a metric topology induced by a. metr1c ana10gous to that of

_— Prokhorov for finite measures. ' . ~

eutsche
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JAGERS, P.: Migration in the Theory of Branching Processes

At first it was noted that an age-dependent branching process (agpr)
where individuals may disappear before»their deaths, i.e. "emigrate'!,

is essentially the same thing as-an agpr of the traditienal type. Then a
model was studied where at random: moments of time random numbers of,
individuals arrive (immigrate) inte some area, each-immigrant initiating
an'ag_pr‘(with emigration) independently of his colleagues. For the case
where intervals b'etween-successive immigrations are -independent equall_y
distributed jrandom variables and the numbers of immigrants are also
independent with the same distribution, it was ‘shown under ‘some moment
conditions that the number of individuals 'alive in the areaat'tim‘e t has

a limit distribution as t - «-in ‘the subcr1t1ca1 case. Otherw1se the number

-of 1nd1v1duals tends:to- 1nf1mt1v in: probabnhty.

13

JIRINA, M.: On the Feller’s Limit Procedure for Branchlng Processes

In the - paper D1ffus1on processes in genetics" pubhshed in the - Proceedlngs
of the 2™ nd Berkeley Sympos1um, W. Feller considers ‘the. follow1ng limit

procedure: Let P._bea sequence-of one- d1men51onal branchmg processes‘

N
with discrete states and d1screte time parameter P (t a. ) the probablhty

distribution of the number of partlcles produced by one - partlcle after 1

time units inthe’ process PN and- ¢ (t, x) Of 2p (t da): the - correspond- o

mg Lapl.ace transform (x< 0), further let us suppose that’ f a P (1 da) =

= , .F ( - -"—) P (1 da) =8 and that the th1rd moments- of

A:P (1 a) are un1form1y bounded (w1th respect to N) Feller asserts’in. h1s. =

paper that the transformed functlons @ (t, x) =[ ¢N([t N], N)]N converge
to a limit. ¢(t x) sat1sfy1ng the part1al d1fferent1a1 equatlon '

3 P(t, x) .3 B(t,x)",
dt . 9xX

However, his proof is not complete, since - it does not prove the existence

(a +Z 2).

-of the limit B(t, x) In the paper presented at the. conference, it was shown,

how the existence of the limit

lim Pytt,x) = pltx) = —3

N_’m 1 _ __ (1_ GI.t

)

may be proved.
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For the single type branching process or Galton-Watson process several

basic probabilistic phenomena have only recently been studied under

-natural hypotheses. Here in treating the processes with k-types (k> 1)

we obtain a description of known phenemena under their weakest possible .
conditions. For example Jirina’s theorem is obtained without second
moment assumptions (Harris, TE - The theory’of B‘ranchin'g processes.
Springer-Verlag 1963 p.44.) These results have been obtained in a ,joint
work '.Wiﬂl F.Spitzer.

.KOLMOGOROV A, Theory of branching processes as-a part of the

The formal Am‘athernatlcsl theory of. povpula'tl_ons ‘may be defined as the

theory of-Markov processes whoese states are ''counting measures".

(measures which- take -only a finite number. -of Values and are concentrated
on finite sets) ‘But there is a strpng interest in more spec1a1 schemes.

It is- shown by several examples, in- Whlclz Way the - methods of the: theory
of branching. processes, of diffusion processes and of the generahzed .
Ji 1r1na branchlng processes 1nter1ace in-the 1nvest1gat10n of the -evolution
of populatlons The considered examples are generahzatlons of the model
for the evolution of the numbers N ’., N aA * N A A of 1nd1v1dua1s which

differ ‘with respect to gene A,

With- reference to the model which 1is studied in thecontribution of Yaglo'm-
the .conjecture is proposed that the opt1mal control is atta.med by non-dif-

ferentiable or even nowu- contmuous functions - p(N).

LAMPERTI, J.: Continuous state branching. processes

We consider 'right-continuous ‘Markov processes on [0, ' o] whose transi-
tion function has the property that P, (x+y, ) =P (x, Y¥ P (y, } for all
t,-X,- y> 0, where "#'" means convolution. Such processes were: introduced
by M. Jirina, and have recently been shown to be the possible limits in a
certain natural sense of a sequence of simple branching processes. It

is proved that all these ''continuous state branching processes' can be

Forschungsgemeinschaft . : © @
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f derived from processes on Rl with independent increments, unable to jump
.+ to:the leff} by means of a "'random time change'' using the function
- -1

.,:-«;v(x) =x ~, The processes {)vhich dre’possible limits’fer alslngle

‘Galton-Watson process correspond to stable- processes of index between

1 and 2, orto the Brownian r_notion process.

M_ANDL P: Some optlmlzatlon problems in branchmg processes

Ein geregelter Galton- Watsonscher Prozes m1t r ‘Typen {1, 2,000, r} =

= I0 .s-wird durch ein System von Wahrsche1nhc};'ke1tsverte11ungen
-"-{p(l, Dys oo S13 z), . j =0,1,...,i€1 } def1n1ert p(i, g, ... ,nr'°z)
ist d1e Wahrschemhchkeit das die unmittelbare Nachkommenschaft eines _

Individuums" vom' Typus i genau a,-us n]’I[ndlwduen vom Typus- 1 n2 vom .

Typus 2, usw, . bestehen- wird. D1ese Wahrschemhchkelt ‘héngt vom Re-' S -
gelungsparameter 'z E-J = {1 2,.. .,s} ab. Jede Funktlon w (1) von I nach

J o stellt eine Regelung dar und -definiert die Verteilung

{p(i,n Niseees s w(i)), n =0,1,..., i€1I } eines G.W. Prozesses'im

ubhchen Sinne. Der Hauptteil des Vortraged wird der Bestlmmung der

»'Regelungen, fiir welche die Population am schnellsten- Wachst gewidmet,

__——-.—_____________..,--‘--——_____-_-__-_-___--__--..

The extinction ‘probability F(t):of a continuous ‘time branching process

‘with particle production generatmg functlon f and lifetime distribution

G is governed by the- equat fon
(1) - F@)= J‘ £{F(t-3)} dG().

Asymptotic properties of the solutlon of (1) and of some: of its generah-

zations are studied as well as those of a related class of nonlinear

’

~renewa1 equations of the form

(2) : x=a+Mx

where x is a real valued function and-I is-a non-linear averaging opera-
tor. The work is joint with-J.Chover, and will appear in the Journal

D’ Analyse.
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PAPANGELOU,F.: Mnnng for branching ;processes

> 0) be the generation function of a

(n)

p .

- LEMMA: For fixed j the sequence ——(—)- n=1,2,... is non-decreasing.
(n) ._ Pir

Set TI’(]) = ilm —(—) (0. < m(j).< +). It is immediate that Yrr(]) = Err(J)p

Let F(x) = p, + plr‘x +eoe Py,

Galton-Watson process.

ir
The lemma furnishes very easy proofs of many (mostly known) 11m1t

“theorems, For instance, if the mean m is <1 then. hm P[Z = Jl Z > 0]

(whose existence was shown by Yaglom, Joffe, . Heathcote Seneta Vere Jones)

- is 'seen to b’e > (J) -where Err(k)< to, If m =. 1 then- (Seneta)

i) ' n() () ol
uj(k) = 1111_)12 P[‘Z j | extinction at time n+k] = Eﬂ(k) .pk

" where T u, (k) 1 and"{n(j)} is an invaiiiaﬁimeasure If the chain is

'1rredch:1b1e and aperlodlc (in-which case r = 1) then the SRLP holds:

(mm) (1) (j)
13 i3 _.m: T(i)m(j
- '—<n>—Y TERm(R) °

The latter implies quasi- m1x1ng propertles 'such -as those estabhshed
for the. stochastic case in "Streng ratio 11m1ts, R-recurrence and mixing

propertles of dlscrete parameter Markov processes'', Zeitschr, :fiir Wahr.

verw, Geb., to appeer 1n 1967

PROKHOROV, Yu.: On characteristic functionals

In the firé'f‘,part the notions -of characteristic functional and Laplace

transform of a random measure on compact space are introduced.

" Necessary and sufficient conditions for weak :convergence of distributions
of such measures in terms of characteristic functionals and Laplace trans-

forms are given.

The second part concerns the rate of convergence. As a first step-some

multidimensional theorems are proved.

Results are partla published in Doklady ANSSSR and Theory of Prob.
and its Appl. (1966). '

DFG Deutsche
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RﬁNYI, A.: Some remarks on branchmg processes of virology

-—______-_____—.‘_-_--—--—--_-_--_-————_ _______

The following model of the ~mu1t1p1;cat1on of viruses has been proposed
in this talk: | | - -

Suppose there are two. types of objects: objects A, called ''reproductive
objects'’, and objects B, called ''catalyzing objects!'. Suppose that each
object of type A, present at time n(n=0,1,2,...) gives-birth-at time
n+1 to j objects A and k objects of type B with -conditional probability
p (1) (G,k=0,1,2,...), where ‘1 denotes the number of objects of’ type
-B which are present at time n. Let X “denote the number of obJects of
type ‘A and Yn the number. of objects of type B which are present at
time n. We suppose that an object of type B once born, does not dis-

‘ appear. Thus '{X ; Y:.} is a branching process with two types of inter-
actlng obJects Put ' ‘

§1)-P(X —J,;Y .:1) -G (u,v) E 2 P(ln) Jv f(u,v)"‘_ogo (1) Jk

. Let us put furtherG (V) = E le)u , that is G’ (u,V)— 2 G (u)Vlo

ﬂThen we have the fundamental recurswn formula
(1) : | v G (u'v) = E' G_ . (f(u v))\-r1
] -_,:Q. . n+l1'?  1=0 "n,l ‘1 .',.. .

AIf p (1) does not depend on 1, -i.e. f (u" v) = f(u, v)iis ‘indepen’dent of-1,
..then (1) reduces to the well known recursion formula for branchmg pro-

cesses.,)

t

One can deduce from (1) asymptotic formulae for ~the»-expectations E(Xri)

and E (Yh) .

To describe the. reproduction of polio-virus the following form.of the

probabilities ]p (1) was proposed i
B
1920(1) = (1 ar b)(l e ) pll(l) =a+(l- a)e ,
M 1 :
B = b1,

for 1= 0,1,2,...,whers 7> 0, a> 0, b> 0 and a+2b< 1. The model
is interpreted as follows: objects A are ‘vegetative_\'rirﬁses, : objects B
enzymes catalysing the reproduction of the virus, e.'n"d“ii_‘»an object A

disappears this means that it is transformed into a ‘mature virus covered

DFG Deutsche oo .
Forschungsgemeinschaft . ©
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'SENETA, E.and D. VERE-JONE
“(pre sentedv'b'y D.G. Kendalﬂl):?‘;"_.

gyl be1ng totally f1mte That 1s, 2

- 10 -

with a protem coat whichis no longer -active. The number. Z of such
viruses produced up to time n has also been. considered. As regards
E (Xn) the following recursion:formula is obtained from (1): Putting

Mn(v)= § G’ (l)v1 one has M (l)éE(X) andr‘thus

1»\

2) E(X_ )-mE(X) (ml)M(e) m = 2-3-2b.

-By suppos1t10n m> 1; thls expresses that the process is superor1t1ca1

nfinitely divisible. laws connected with

" subcritical discrete-time continuous

- .At time n (- 0,1,2,...) the state of the- system X > 0. The basic as-

sumptlon is that -s}gml , .-X H(s)
Efe TUIXLX ... X)) =e

where H(0+) = 0, HE€ CO?-(O,oo-), ~H> 0, H’ > /, H" > 0, etc., or equi-

 valently

-s0

ee-umm )

er=&0m)t
H(s) |

is the Laplace transform of. an

A1nf1mte1y d1v1s1b1e non- negat1ve random variable..In thls summary, for

’ “brevity, we suppose m =-H*(0)< 1 H will denote the n’ th functlonal

iterate -of H Using a result of Kuczma (J Austral Math Soc 4 (1 964)
149-51): 1t is shown that \ ' '
H<s~1iu)ws m~¢) |

vﬁlere d) is the (umque) solutlon to

©P(H(s)) = mp(s), $ >0, wu141 mest

1’10

It car?be shown, that zp(s) admits a representatlon of the form (*) with

(s ;

(probab1]_1ty)lmeasure A in place of u, Thus e is the Laplace trans-

~ form of an 'infinitely divisible distribution d .

If we start the ‘o’ th system with -Xo g 1(1) and let Y be the size of
population in the n’ th system after n geﬁeratmns, then Y converges in

law to d W,

It is further shown that

Forschungsgemeinschaft . © @
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: H_(1) . U L H(1)

-1 if E(Xl log X1|Xo = 1) exists and that otherwise = n.. 0.
m ' . : m -

Another interpretation of {(s) is as follows. Suppose H(x)> 0 (i.e.

Pr(X, = olx0 = 1)> 0). Then

-SXII| - lb(s)

:XO =1, -Xni> 0],—’»1 -W

so that (s) is also related to a second limit law, but in this case as a '

3

Ele

linear function of the Laplace transform rather than as (minus) the lo-

garithm,

- When Xo # 1, the situationas regards: this last result is more compli-
cated. There exists a family of limit laws depending:on-a parameter
a(0<a.< 1) an%(convergence to the @’ th member of this family occurs

s .

iff - log E(e ) is of regular variation with index .a.

SEVAST *YANOV, B.A.: Two problems of age dependent branchmg

We consider age-dependent branching processes with -’distr’ibution‘function
(d.f.) G(t) of life-length of particles. Let My ‘be a number. of partlcles at
‘ ' time t. Let p denote the probablhty that a partlcle at the -end of 1ts S
‘ -‘hfe is- replaced by n new partlcles ‘The. generatlxngvfunctlon (g.1.)
. (1) B(s)= Z: P, s" is-introduced. We. shall ca11 the branching process
. with d. f G(t) and g.f. h(s) a (G h)- process.

1). (G, h)-processes will be»called'r‘e.gu“lge.:_ri; if P{ut-~< w} 8 1, lt.z 0;

otherwise (G, h)-processes ‘will be called irr egular,

HYPOTHESIS: A (G, h)-isregular' if f satisfies

(2) dr G 1 (Tmas y)’ ®

for sufficiently small € > 0. (Here G . is the inverse function of G.)

: -1 ,
For some classes of G(t) the necessity and sufficiency of condition (2)

S
. AW
Rt

-for the regularit& of a'(G-:- h)-process ’is*-proved.

© 2). The more general case When\probabﬂltles p and generatmg functions
’ ,(1) depend on age of the parent of the- part1c1e is cons1dered For:such

"cr1t1ca1 branchmg processes a limit theorem is proved.

. DFG Deutsche :
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S SZASZ D.: Branching processes with scattermg po1nts

Let us suppose that on the real line a random point distribution is given.
Each point has a randem life time and after it eachj)oin"c genervates a
random PD. The new points also have random life times and after ‘it

they generate new RPD’s and so on. The life times are independent of
each other-and of the history of the process. The generation of the RPD’ s
depends only on the generating poi-nt and is independent of the history of
the process. So we obtain an "age-dependent-branching process in.ge-
neral sense''. The expectations ‘of the process Were_determiried and it was
proved that the limit of the process.is stationary on the real line in a

. ‘wide sense only if the expectation of the number of the offspring of a‘

. single point is equal to the unity. Some remarks on tthe -che;'ac'teristic

functions of the process and the limit of the process were made.

YAGLOM, .A.: Some generalizations of 'brahching procesées connected

Let Nt be the number of particles existing at the time t, Where

t=0,1,2,..... In the usual Galton- Watson branching- process Nt tends
either to zero or to infinity as t—»~. However in many b1olog1cal problems
.»N,c is finite and differs from 0 for all t. A group of people at Moscow

_ University (namely Prof. I. Pyatecky-Shap1ro,.A.Leontov1c;:~. and some

‘ others) investigated the problem of the evolution of number. of cells in
the issues of living organisms and constructed a special stochastic
model giving an example of a population-size-dependent branching pro-
cess. Such processes can be defined as follows: there is a group of par-
ticles, and every particle produces et every integer moment of time n
‘new particles with the probability P, -which depend L;pon‘fthe" number

N, of the particles existing at this moment. It is .interesting to study

t .
the conditions under which a limiting distribution exists for 'Nt, where

Nt is the number of particles at the time t for population- siz.e -de-
pendent branching process. The special population-size-dependent

 branching process studied by Pyatecky-Shapiro and others-is the ~process
in which every particle can produce at the moment t either two par-

ticles (With-prebabi]ity p(Nt) ) or zero particles (with probability
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1-p‘(N ) ). They are interested in the time T = T(N 'Nl’

the process N,£ remains in the interval N1 < N, < N, if No is the initial

t 2
number of particles. It can'be shown that (E 'r) / N tends ‘to a constant

¥ >1 when N-— «, .No=aoN, N, =a,N, N_.=a/N., wherea , a, and

1 %1 T2 % o’ 1

a,are fixed numbers and p(Nt) satisfies some simple regularity con-

ditions. This result apparently is a special case of some unknown.ge-

neral limit theorem for. population-size-dependent branéhing- processes.
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