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> « enope thyt \independently on the wiue of the #rtglity m > .‘
€

the considered contact #odel e hﬂ its -ery stron% ci’ustering t}lat is re,4cted in th

qand \3 5y on the correlatiOP functiot}s ot any ® #ent of ti #£ 1> 0 Note thyt this
efect on th! le el of the cp #puter sij#lgtion s disco ered glregdy in 2 gnd no it
hgs the rigorous #the #ticgl for #lgtion anli clgreicgtion A direct coynsequencgof
the co #petition in the #del is the suppressiol of such glustering Ng #ly gssu Ang
the strong enough co #petition gnd the jg injrinsic #rtglity m e pro-e the su
Poissonign gund for the solution to the # #ent equgtions pro -idey such ound  gs
true for the initigl stagte ;Moreo -er e clgrify speck ins/Nences of ¥he constgnt gnd
the densityydependent riglity inte‘xities starateJy More precisely the ig enolgh
intrinsic i’értakify m gi es g unifor #An ti # ound for egch correlgtion function gnd
the strong co #petition rfeswuts ensurg the regulgr spgtigl distri \lltiOIl of the typicgl
corgurgtion for gny # #nt of i # thyt is re/&cted,in the su ;‘Poissonian v(‘)und
Joint ip,hence of the intripsic #rtglity and the co #etition legds to the e hstence
of the unique in Grignt #gsure for our #odel, hich is just Dirgc #gsure concen
trgted on the e #pty corrgurgtion rlf"he lgtter #yns thyt the corresponding stochgstic
e olution of the populgtion is gsy #ptoticglly e ‘}usting
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[ [
The #gsure p, ,~ K His cylled phe correlgtion #gsure of n )
As sho nin [3 for p M}mr\ mand gny G L\ o, pg‘the series ‘{Z]‘is Mags
a solutely yon -ergent Further #re 'KG L(r
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here
Y

DiFlyy— Fly xyg—Fly
3nd »T > 0is so # positi e constan‘t ‘ ‘ r
The e Estence of the process gssocigted ith Ly cgn ¢ sho n ysing the sg %i
techmque 2S in 22 Let W ¢ the corre;rfonc}mg e -olution fegsures in ti #
on Mfm\ «n By k( Jn=0 e denote ‘the dyhg #cs of the corresponding n th order
correlgtion Yunctions \pro 1de§)the}?e st Note thgt egch of such functions descri ¢s

the density of the syste #gt the # #nt
Then using for gny continuous ¢ on R¢ ) ith q‘)unded support e o fain
z z z" ‘
9 bk Vhndx— & oy diyg  Le by dily
at o PN N Voo By ey
— 5t + ve — 5, (g™ ek D
— a” b,y du\g— \a™  dy'% DX
" VLT NN
+ (x. (gt
A q)\)ﬂ \a X dX
wi oV \ A

~here denotes the clgssicgl con -olution on R? Hence k( ) gro s e k)onentlakly in
In pgrticulgr for the trgnsigtion in yrignt cgse one hgs k(l)\x k(l) >0 nd gs 5
result ‘=$
KD — e kD, (3 “\
One of the possi 1'utles to pre -ent the density gro th of the syste ‘FJIS to include
the degth #echgnis # The,si #plest one is d cri ed Y the independent degth rgte
{ Hriglityy M > 0 This #gns thet Yy ele i‘Ent of sopul tion hgs gn independent
e h)onentl\y distri \‘1ted ith pgrg #ter m rgndo Pnfe ti 4‘% The independent degth
together ith the independent cregtion of ne paruyckes Y alregdy e Bsting ones de
scri ¢ thaso cglled contacY¥ model in the contl; u #seeeg [22 The pre genergtor
of such del is gi "en Y the follo ing e hﬂes ion,

(Lom E‘\y‘ &\\“4‘ Ly E‘\y‘

X , .
~m  DIF iyt st at{x — yyD, F lyydx,
L SV e R
_ here
\ DI F (g Fly \sg— F
\ By TV VYT Yy

The Mgr o - process gssocigted = ith the genergtor Lecm a5 constructed in [22
This construction gs genery lized in\[] for #re genergl clgsdes of functions a*, Let
us nofe thgt the dsntact *bdek in t e continuu # £y ¢ usd d in the epide #ology
to #del the infechMon spregding process The -lues of this process represent the
stgtes of the infected populgtion This is gnglog of the contgct process on g lgttice Of
course such interpretgtion is not in the spgytigl ecology concept On the other hgnd
contgct process is g spgtigh rlanching process ith g gi -en  #ortglity rate -

T}je dyng, #cs of correlytion functions in thg contact #del . as considered in [¥

Ng #ly tg ing m— for correctness e hgy @ for gny n = t > @ the correigtion
Y

?
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i
function of n th order hgs the follo ing for #

\ ne #
k™M ix,, .. Xy~ e”(’ﬁ_l)i efat k(M ixy, .. Xy \3 ‘)‘
i=1 " #
zZ, ™ .
+%+ en(;ﬂr—l)(t—s) e(t—s)L:'IJr
0 i=1
X <,
< kT, X Xy atlx, — x,‘ds,
i=1 i j=i
_ here
} y
Li+k(n)\X1,...,X,4
iz +{ h‘( ) (n){ i
—x ar\x; — KA, o X1, Yy Xigds e e e Xaw— K AX, L X d
p y‘ 1 1, Y, Xit+1 n‘ 1 n!‘ Yy

I I . I ;
and the Sy #9l X; #fegns thgt the i th coo ingte is o #Atted Note thgt L, is g
Mgr o “genergtor gnd the corresponding se #group \in L*° space‘preser “esr
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‘N» e consider t =  One cgn pro e Y induction thgt for gny {X1,...,X,} B n=2

kgn) (le N X»,g‘> Bn n(n 1)tn (3 5;‘

T ‘
Indeed for n~— 2 this stgte #nt has gen pro “ed Suppose thgt ‘L‘S__Aﬂ‘holds for n —
Then y m one hgs
1]
z

+ ¢ n(xt—1)(t—s) (n—1) (n—1)(3cF—1)s{
,xﬁ‘z P e np e \n—
0
zZ,
n n(xt—1)t —(;4 —1)s n 'n,(;«t+ 1)t
=fp"ne ds =p"e
0

kgn) (X1, .

A‘(n — A‘Gds

Asit gs férntioned gfore e lgter  pund sho s the clustering in the contact fgdel
Al p];i -jous considergtion #y ee ended for the cgse m— , e should only repigce
Y in the pre -ious cglculgtions
As g conclusion e hg e, the presence of #ortglity (m> % in the free gro th
ft)del re "ents the g 0 th of density i e the correigtion func 1on! of gl orders deggy
in ti fe But it doesn “hience on the clustering in the syste P One of the possi 111§es
to pre -ent such cluster g is to consider the so cglled density dependent degth rate

Ng #ly let us consider the follo ing pre genergtor,
\

x%

\LFti —
VY
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+
Proof. It is not dixcult to sho thgt Lo is 5 densely dened gnd closed opergtor in
Lc.

Y
Let0<w<73 ¢ al i‘trary indo‘¥d Clegr that for gt ' Sect § +w

Zm|n|+%_E“7\q‘+ =0 n o
Therefore for gny { Sect § +w the in -erse opergtor (Lo - A‘_l the gction of
~ hich is gi -en Y

Y

(Lo =2 'G Iy~ — 6
} 0 Z‘ q‘ ‘

is ellde“ned on the hole spgce Lc Moreo er it is g q‘)unded opergtor in this spgce

n y
) % § g IGE if Re( =0,
||\|—0—ZA‘_1||5 i x.

(
T M ifRel<0 iy

M

Gl
Mo B Ty "y

~ here the constgnt M does not depend on ,
‘; The cgse Rel = 0 is g4 direct consequence of ‘Efﬁ‘and inequglity
‘

min| + > E* (q‘+ Rel{=Rel=0.
E— ¢ DIO € no the c{‘)und m‘in the cgse Re{ <0  sing tﬁ]‘ ~ehge

§(L— “'Gllc — 1 Gl Y -
o=y e ey e Oy,

- [N
scm| |+ »"E®° \“+Z¢ .

Since { Sect § +w

I =] = [ sin

n .
3+w ¢~ || cos w.

Hence
12 B
‘mn| + »>—Ea- \q‘+ T T &~ cosw -

and ‘j{'j]!is fubled . ; ,
rf‘he/r st of the stagte #ent of the le &4 follo s directly fro #the theore #of Hille
Yosidg \see e g ‘21‘ } O

;\, e dee*ne no
p n =
\L1G‘\ﬂi;4 »

T Ny n\z

Ir I
The le =& ¢lo, i #plies thgt the opergtor L1 is ell de-ned
Y

Lemma 4.3. F(\V any 6 > 0 §
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r
Proof. By #dulus property
Z

ILiGlle — |Lle<nq c'"'A(dn‘

Lo
r
cgl e‘esti #ted '
o> x| ) / /
p a \x—NG\n \y‘C'"')\\dn‘ ; 0‘

Too ny ma

1T ¢

By Minlos le ## | ]]‘ is equgl to
V7 ¢
e a~ (x — G inygC'" dyAldny—
_— V'Y )

Z _
~ 5~ CnlIGnydC"Aldny= Z-CJILoGl|c.
" Inll N N ILoGllc

Therefore El :]]‘ hoids ith
1 } » C
a— —=.

n

14
Clegr thgt tg ing

‘eot‘ainthata<6forC<Cg |

¥

‘M\ e set no
Y
{ (e — | (e— " Hx — G
LQQ‘Q“ L2,%+G‘q‘ r Rdy 7]a. X y‘G I']\y‘ X‘dX,

G D(Lg‘f D(Lg‘
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The opergtor dened gs,
NGy~ IGly G Diley R
is cglled the nu # ¢r opergtor
Remark 4.2. We proved, in particular, that for G D(Lg‘f D(Ly‘f D(Lg‘

ILiGlle = > CJINGlc,
lIL2Gllc < > |INGllc-

Finglly e consider the lgst part of the opergtor Q
\ Z
\L§G‘\q‘f P atix —y‘G\n x‘dx, D\Lg‘f D\Lg‘

d
Ry"?

Lemma 4.5. For any 6 > @ and any »™ >0, C > @ such that

#TE* (ny<3C » E” (ny+m (3
Q‘ ﬂ‘ Inl . A‘
the following estimate holds
ILsGlle < al|lLoGlle, G DlLg (&
\) i )

with a— alx, G‘< 3.

. . . I T
Proof.  sing the sg # tric s gs in the t o pre -ious le ##&s e hg e

Z \ \
ILsGlc — |L3G(q‘c"})\(dq ¥
ro )
Z Z x
<t atix —uydGin  xygC"dxaldn ( X,
fo mi, Ve N N
. I T ¢ .
By Minlos le ## mls equg) to
1 N z
¥ E* (pydGingCAldn
C ., 0 NCNCT Ay
The gssertion of the le 4"&1 isno  tri -igl O

N
Theorem 4.6. Assume that the}functions a~, a" and the constants s, »* >,
m > 0 and C > @ satisfy .
Cx a =% al, ;?» A‘
m=>2 » C+x" .
Then, the operator bisa generator of a holomorphic semigroup bt, t=0in Lc.

Proof. The stgte *éynt of the theore P'rfouo' S direc?ly fro FJR(; Fgr Le i"‘ri‘;{#ﬂ]
and the theore #4 Qut the pertur Qtion of holo féiphic se ﬁgroup‘ \see eg “21‘
For the regderss con -enience glo e gi eVMts for #lgtion,

Forany T H\w, 8y and for any € > @ there exists positive constants a, d such
that if the operator A satisfies 3 ¥

IAul| < al[Tul| +bljull, u Din‘ D<A‘
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witha<3d,b<9, thenT
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Let us denote for n —

L - ><Z ,
Skelne — — { —i{x—
minl+ > Ee Wy, g -
Sk‘ q‘ . k\y q‘a X y‘dy
St > X

+ — at (x — kN \ g+
mn| +>"E® \q‘w ny n\z * ‘
Z

w2t X

4
m|n| + »—Ee” \q‘ R,

atix— y‘(((n \y‘ x‘dx

and , ,
Let |k(
_ n
Koo e Temy
then
Sk o
= k , esssup » C > a \Xx — yydy
B < o\ y MIn|+ 27 Ee” \ny , R \)
k + xX X .
+—C esssup %_ — at\x—y
C  ronvg3minf+ s E® ‘D‘ZZ - Al
+ k ess sup aal aﬂx—y dx
© ot y MmNl + 2" Ee” ‘ﬂ‘ REy \)
Cx™ P
= Kk cTm + k o —
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Then
8 RP ]
g st at\x— y‘G(”)\r] x‘dx, nl—n—
]Rd pn P ‘ v
o - a X —wG™N\yy Inl—n+
\EG‘\Q‘* “‘ z ny Mz ‘ ‘
§ LaiagG™ ‘n\' Inl— n
-0, other, ise
Y
Note thgt sgn (G (q =0if|n—n }
Therefore for gr i‘trary n=
Z u“ .
=1, —~ sen\G\ng: L—b
I A,

19
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Since E*~ (Q‘-* 0 for n|<  eget

Y

Z < .
XX > nen > inp,n B
o= 1, -m nt& ? " = 5~ re E® x™ dx™
n=1 n=1 n 21 7 n=1 n AT
X ncn ( X e
+ 3T . [~ a+\x—y‘dxdy—b . "
_ A A _
n=1 1 Z n=1 Z’Z
~—mtC| MM -7  E® inydAce \ng+ > CteCHA a’{x — yydxdy
cc » Ta ‘ ‘ A A ‘
_ b eCUN _
Z Z Z
~ —mtC | |e“IM -, C?t? a~ \x — yydxdydAc, \n
7z Z 'p A A ‘ ‘

+ st CteCtM at(x — yydxdy
A A ‘
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