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Summary. — We show in this work that gelation does not occur for a class of discrete coagulation-fragmentation models with size-dependent diffusion. With respect to a previous work by the authors, we do not assume here that the diffusion rates of clusters are bounded below. The proof uses a duality argument first devised by M. Pierre and D. Schmitt for reaction-diffusion systems with a finite number of equations. PACS 02.30 – Rz. PACS 02.30 – Jr. PACS 36.40 – c.



1. – Introduction We consider in this paper a discrete coagulation-fragmentation-diffusion model for the evolution of clusters, such as described for example in [12]. Denoting by ci := ci (t, x) ≥ 0 the density of clusters with integer size i ≥ 1 at position x ∈ Ω and time t ≥ 0, the corresponding system writes (with homogeneous Neumann boundary conditions): (1a) (1b) (1c)



∂t ci − di ∆x ci = Qi + Fi ∇x ci · n = 0 ci (0, x) = c0i (x)



for x ∈ Ω, t ≥ 0, i ∈ N∗ , for x ∈ ∂Ω, t ≥ 0, i ∈ N∗ , for x ∈ Ω, i ∈ N∗ ,



where n = n(x) represents a unit normal vector at a point x ∈ ∂Ω, di is the diffusion constant for clusters of size i, and the terms Qi , Fi due to coagulation and fragmentation, c Societ`
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respectively, are given by i−1



− Qi ≡ Qi [c] := Q+ i − Qi :=



(2) Fi ≡ Fi [c] := Fi+ − Fi− :=



∞



X 1X ai,j ci cj , ai−j,j ci−j cj − 2 j=1 j=1 ∞ X j=1



Bi+j βi+j,i ci+j − Bi ci .



These terms are the result of assuming that the rates of aggregation and fragmentation reactions are proportional to the concentrations of the reacting clusters; see the reviews [13, 14] for a more detailed motivation of the model. The rates Bi , βi,j and ai,j appearing in (2) are assumed to satisfy the following natural properties (the last one expresses the conservation of mass): (3a) (3b)



ai,j = aj,i ≥ 0, B1 = 0



(3c)



i=



i−1 X j=1



j βi,j ,



βi,j ≥ 0 (i, j ∈ N∗ ), Bi ≥ 0 (i ∈ N∗ ), i ≥ 2 (i ∈ N).



Existence of weak solutions to system (1)–(2) is proven in [12] under the following (sublinear growth) estimate on the parameters:



(4)



lim



j→+∞



ai,j Bi+j βi+j,i = lim = 0, j→+∞ j i+j



(for fixed i ≥ 1),



and provided that all di > 0.



In a previous system (1)–(2) which basically Ppaper (cf. [2]), we gave a new estimate for P stated that if i i ci (0, ·) ∈ L2 (Ω), then for all T ∈ R+ , i i ci ∈ L2 ([0, T ] × Ω). As a consequence, itRwas Ppossible to show (under a slightly more stringent condition than (4)) that the mass Ω i i ci (t, x) dx is rigorously conserved for solutions of system (1)–(2): that is, no phenomenon of gelation occurs. However, these results were shown to hold only under the restrictive assumption on the diffusion coefficients di that 0 < inf i di ≤ supi di < +∞. Such an assumption is unfortunately not realistic, since large clusters are expected to diffuse more slowly than smaller ones, so that in reality one expects that limi→∞ di = 0. In the case of continuous, diffusive coagulation-fragmentation systems, for instance, typical example of diffusion coefficients include d(y) = d0 y −γ for a constant d0 and an exponent γ ∈ (0, 1], see [16]. For example, di ∼ i−1 if clusters are modelled by balls diffusing within a liquid at rest in dimension 3 (see [8, 11]). Note that in system (1)–(2), mass is always conserved at the formal level. This can be seen by taking ϕi = i in the following weak formulation of the kernel (which holds at
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the formal level for all sequence (ϕi )i∈N∗ of numbers): ∞ X



∞



∞



1 XX ai,j ci cj (ϕi+j − ϕi − ϕj ), 2 i=1 j=1 i=1   i−1 ∞ ∞ X X X βi,j ϕj  . Bi ci ϕi − ϕi Fi = −



(5)



(6)



ϕi Qi =



i=2



i=1



j=1



2. – Main results This paper is devoted to the generalization of the results obtained in [2] to the case of degenerated diffusion coefficients di scaling like i−γ with γ > 0. Therefore, we replace the first estimate in [2] (L2 bound on result:



P



i ci ) by the following



∗ Proposition 2.1. P∞ Assume that 2(3), (4) hold, and that di > 0 for all i ∈ N . Assume moreover that i=1 i ci (0, ·) ∈ L (Ω), and that supi∈N∗ di < +∞. Then, for all T > 0, the weak solutions to system (1)–(2) (obtained in [12]) satisfy the following bound:



(7)



Z TZ  X ∞ 0



Ω



i=1



 X ∞ ∞



2   X 



i ci (0, ·) 2 i ci (t, x) dx dt ≤ 4 T sup di i di ci (t, x) i=1



i∈N∗



i=1



L (Ω)



.



Note that as in [2], condition (4) and the fact that the diffusion rates are strictly positive are assumptions which are used in Proposition 2.1 only in order to ensure the existence of solutions. The bound (7) still holds for solutions of an approximated (truncated) system, uniformly w.r.t. the approximation, when (4) is not satisfied, or when some of the di are equal to 0. The proof of this estimate is based on a duality method due to M. Pierre and D. Schmitt [15], and is a variant of the proof of a similar estimate in the context of systems of reaction–diffusion with a finite number of equations (cf. [7]), or in the context of the Aizenman-Bak model of continuous coagulation and fragmentation [4, 6]. In those systems, the degeneracy occurs when one of the diffusions is equal to 0 (a general study for equations coming out of reversible chemistry with less than four species and possibly vanishing diffusion can be found in [5]). When the sequence of diffusion coefficients di is not P bounded below, estimate (7) is 2 much weaker than what was obtained in [2] (that is, i i ci ∈ L ([0, T ] × Ω) for all T > 0). It is nevertheless enough to provide a proof of absence of gelation for coefficients ai,j which do not grow too rapidly (the maximum possible growth being related to the way in which di tends to 0 at infinity). More precisely, we can show the P∞ Theorem 2.2. Assume that (3), (4) hold, and that i=1 i ci (0, ·) ∈ L2 (Ω). Assume also that the following extra relationship between the coefficients of coagulation and diffusion holds:   (8) di ≥ Cst i−γ , ai,j ≤ Cst iα j β + iβ j α , with α + β + γ ≤ 1, α, β ∈ [0, 1), γ ∈ [0, 1].
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Then, the mass is rigorously conserved for weak solutions of system (1)–(2) given by the existence theorem in [12], that is: for all t ∈ R+ , Z X ∞ Ω



i=1



  Z X ∞ i ci (0, x) dx, i ci (t, x) dx = Ω



i=1



so that no gelation occurs. The conditions on α, β ensure that gelation (loss of mass in finite time) does not take place [9, 10], while the assumption that diffusion coefficients decay with the size is reasonable from a physical point of view: larger clusters are heavier, and hence feel less the influence of the surrounding particles. This result must be compared with previous results about mass conservation without presence of diffusion, which extend up to the critical linear case ai,j ≤ Cst (i + j) (see for instance [1, 3]) and, on the other hand, with results which ensure the appearance of gelation [9, 10]. In presence of diffusion, a recent result of Hammond and Rezakhanlou [11] proves mass conservation for the system (1) without fragmentation as a consequence of L∞ bounds on the solution: they show that if ai,j ≤ C1 (iλ + j λ ) and di ≥ C2 i−γ for some λ, γ, C1 , C2 > 0 and all i, j ≥ 1, with λ + γ < 1, then under some conditions on L∞ norms and moments of the initial condition, mass is conserved for the system without fragmentation; see [11, Theorems 1.3 and 1.4] and [11, Corollary 1.1] for more details. The rest of the paper is devoted to the proofs of Proposition 2.1 and Theorem 2.2. 3. – Proofs We begin with the Proof of proposition 2.1. Since this proof is close to the proof of Theorem P∞3.1 in [7], we P∞ only sketch it. Denoting ρ(t, x) = i=1 i ci (t, x) and A(t, x) = ρ(t, x)−1 i=1 i di ci (t, x), we first observe that kAkL∞ ≤ supi∈N∗ di , and that (thanks to (3c) and (5), (6) with ϕi = i), the following local conservation of mass holds: (9)



∂t ρ − ∆x (A ρ) = 0.



We now consider an arbitrary smooth function H := H(t, x) ≥ 0. Multiplying inequality (9) by the function w defined by the following dual problem: √ − (∂t w + A ∆x w) = H A, ∇x w · n(x)|∂Ω = 0, w(T, ·) = 0



(10a) (10b)



and integrating by parts on [0, T ] × Ω, we end up with the identity (11)



Z TZ 0



Ω



H(t, x)



p



A(t, x) ρ(t, x) dxdt =



Z



Ω



w(0, x) ρ(0, x) dx.
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Multiplying now eq. (10a) by −∆x w, integrating by parts on [0, T ] × Ω and using the Cauchy-Schwarz inequality, we end up with the estimate Z TZ 0



Ω



A (∆x w)2 dxdt ≤



Z TZ 0



H 2 dxdt. Ω



Recalling eq. (10a), we obtain the bound Z TZ 0



Ω



|∂t w|2 dxdt ≤ 4 A



Z TZ 0



H 2 dxdt.



Ω



Using once again Cauchy-Schwarz inequality, 2



|w(0, x)| ≤



Z



0



T



p |∂t w(t, x)| A(t, x) p dt A(t, x)



2



≤



T



Z



A(t, x) dt



0



Z



T



0



|∂t w|2 dt, A



which leads to the following estimate of the L2 norm of w(0, ·): Z



(12)



Ω



|w(0, x)|2 dx ≤ 4 T kAkL∞ (Ω)



Z TZ 0



H(t, x)2 dxdt.



Ω



Recalling now (11) and using Cauchy-Schwarz inequality one last time, we see that Z TZ 0



Ω



H



√



A ρ dxdt ≤ kρ(0, ·)kL2 (Ω) kw(0, ·)kL2 (Ω) q ≤ 2 T kAkL∞ (Ω) kHkL2 ([0,T ]×Ω) kρ(0, ·)kL2 (Ω) .



Since this estimate holds true for all (nonnegative smooth) functions H, we obtain by duality that q √ k A ρkL2 (Ω) ≤ 2 T kAkL∞ (Ω) kρ(0, ·)kL2 (Ω) .



This is exactly estimate (7) of Proposition 2.1.



We now turn to the P Proof of theorem 2.2. As i i ci (0, ·) ∈ L1 (Ω), we may choose a nondecreasing sequence of positive numbers {λi }i≥1 which diverges as i → +∞, and such that (13)



Z X ∞ Ω i=1



i λi c0i < +∞.
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(This is a version of de la Vall´ee-Poussin’s Lemma; see [2, proof of Theorem 3.1] for details). We can also find a nondecreasing sequence of positive numbers {ψi } such that (14)



lim ψi = +∞,



i→+∞



(15)



ψi ≤ λi ,



ψi+1 − ψi ≤



1 , i+1



(i ∈ N∗ ).



Roughly, this says that ψi grows more slowly than log i and than λi , and still diverges; we refer again to [2, proof of Theorem 3.1] and [2, Lemma 4.1] for the construction of such a sequence. Note that (15) implies that (16)



ψi+j − ψi ≤ log(i + j) − log i,



for i, j ∈ N∗ .



Using the weak formulation (5)–(6) of the coagulation and fragmentation operators with ϕi = i ψi , we see that for a weak solution ci := ci (t, x) ≥ 0 of system (1)–(2), the following identity holds: d dt



Z X ∞



i ψi ci (t, x) dx =



Ω i=1



1 2



Z X ∞ X ∞   (i + j)ψi+j − i ψi − j ψj ai,j ci (t, x) cj (t, x) dx Ω i=1 j=1



 Z X i−1 ∞  X βi,j j ψj Bi ci (t, x) dx i ψi − − Ω i=2



j=1



Z X ∞ X ∞   i ψi+j − ψi ai,j ci (t, x) cj (t, x) dx ≤ Ω i=1 j=1 Z X ∞ ∞ X



≤ Cst



Ω i=1 j=1



i







  α β β α log(i + j) − log i i j + i j ci (t, x) cj (t, x) dx,



where we have used the symmetry i → j, j → i in the coagulation part, omitted the fragmentation part, which is non-negative for the superlinear test function i 7→ i ψi , and used (16). Then, observing that for any δ ∈]0, 1], there exists a constant Cδ > 0 such that log(1 + j/i) ≤ Cδ (j/i)δ , we see that (for δ1 , δ2 to be chosen in ]0, 1]), sup t∈[0,T ]



Z X ∞ Ω i=1



 Z X ∞ i ψi ci (0, x) dx i ψi ci (t, x) dx ≤ Ω i=1



 Z TZ X ∞ X ∞  iα+1−δ1 j β+δ1 + iβ+1−δ2 j α+δ2 ci (t, x) cj (t, x) dxdt. + Cst 0



Ω i=1 j=1



The r.h.s in this estimate can be bounded by Z



0



T



Z X ∞ Ω



i=1



 X ∞ j cj (t, x) dxdt i di ci (t, x) j=1



7



ABSENCE OF GELATION



provided that α + 1 − δ1 ≤ 1 − γ,



β + δ1 ≤ 1,



β + 1 − δ2 ≤ 1 − γ,



α + δ2 ≤ 1.



and



We see that it is possible to find δ1 , δ2 in ]0, 1] satisfying those inequalities under our assumptions on α, β, γ. Using then Proposition 2.1, we see that for all T > 0, the quantity Z X ∞



i ψi ci (t, x) dx



Ω i=1



is bounded on [0, T ], and this ensures that it is possible to pass to the limit in the equation of conservation of mass for solutions of a truncated system. We now provide (in the following remark)Pfor the interested reader some ideas on how to get Theorem 2.2 without assuming that i i log i ci (0, ·) ∈ L1 (Ω).



Remark 3.1 (Absence of gelation via tightness). It is in fact possible to follow the lines of the proof of [2, Remark 4.3]: one introduces the superlinear test sequence iφk (i) with log i ∗ φk (i) = log k 1i 























des documents recommandant







[image: alt]





absence of morphological activity 

Sahin (2009) have shown on the grounds of electrophysiological data that language production involves neural activity corresponding to distinct cognitive ...










 


[image: alt]





Optimal design of computer experiments for surrogate models with 

The solution proposed in the paper transforms the computation of the DoE into an .... plethora of solutions), when considering domain limitations (constraints) it is very easy to get ...... [1] VDI, Design methodology for mechatronic systems.










 


[image: alt]





Improving models of forest nutrient export with 

ag e. 40 y;. D ambrine et al. (. 2000. ) = 43 y;. Montero et al. (. 1999. ) = 45 y;. F ern andez-P ...... study of the stemwood of a Eucalyptus hybrid, Saint-AndrÃ© et al.










 


[image: alt]





Improving models of forest nutrient export with 

Improving models of forest nutrient export with equations that predict the nutrient .... production of each tree compartment with its mean nutrient concentration. ...... crowns with application to modelling the foliage area distribution in the crown.










 


[image: alt]





Testing cognitive models of visual attention with 

Neuroimaging techniques can be used not only to identify the neural substrates of attention, but also to test cognitive ... which fMRI and MEG can provide key evidence in answering these questions. ...... cific activity at 160 msec: An MEG study.










 


[image: alt]





presence and absence of creation 

and conditions of use or, where applicable, the general conditions of the license purchased by your institution. Further ... variation â€“ Introduction to the concept of creationâ€�. ... definition of apogee became necessary for a composer and precis










 


[image: alt]





A Suite of Models for Dynare 

A Suite of Models for Dynare. Description of Models. F. Collard, H. Dellas and B. Diba. Version 1.0. Department of Economics. University of Bern ...










 


[image: alt]





Absence of compensation and reasoning-like 

such as a 3-D Necker cube, a depth-inverted face mask, ..... .05 level. An ANOVA of the (3' calculations for Experiment 1. (as shown in the upper half of Table 1) ...










 


[image: alt]





Mathematical Analysis for multilayer models of phytoplankton 

This work is devoted to study a multilayer model for phytoplankton. The model is represented by a nonlinear partial differential equation with dif- fusion and ...










 


[image: alt]





Development of mathematical models for accommodation - WP5 

cos(. 2. 2. 2. / Î¸ Î¸ gas gas r. T. Twall. TT. âˆ’. âˆ’. =Î±. T wall. T gas. T r. 2. VT. âˆ�. Hypothesis : 1. Discrete calculus. 2.a. Î± constant. 2.b. Or non constant. M1C1. M1C2 ...










 


[image: alt]





Creating 3D models for Theatre of War 

and Theatre of War 2, and the way of adding new 3D models to the game. ..... Next, we have the hooks for the machine guns, named __MGUN01 to _MGUN04 : ... and bullets won't be able to arm him (this depends also of the armor value of ...










 


[image: alt]





Models of belief functions - Impacts for patterns 

Keywords: Continuous belief functions, least commit- ment ... He proposes to put basic belief assignement .... 2.2 Isopignistic set and minimal commitment.










 


[image: alt]





Identification techniques for phenomenological models of 

Mar 1, 2007 - Journal of Magnetism and Magnetic Materials 316 (2007) e330â€“e333 ... cFaculty of Physics, ''Al. I. Cuza'' University, Iasi 700506, Romania.










 


[image: alt]





Experimental test of two models for the generation of ... - Research 

Department of Medical Physics and Biophysics, University of Nijmegen, P.O. Box 9101, ... neural basis for the common-source model is dis- cussed ... ing - Nonlinearity - Neural coding - Models ...... 3) Finally, there is the unresolved question of.










 


[image: alt]





Remembering object position in the absence of 

May 16, 2007 - by members of subscribing organisations. This PDF may not be placed on any website (or other online distribution system) without permission ...










 


[image: alt]





Development of analytical models for estimation of urban 

independent random variables using functional relationship between the .... where fc is the ultimate infiltration capacity in the Horton equation, Siw is ... density function (PDF) of runoff volume, denoted as ...... Computer Program 723-S8-L7520,.










 


[image: alt]





Absence of compensation and reasoning-like 

represents the situation of Experiment 1 of the present study, with pointf lower in the visual field than point e. For the purpose of investigating whether ...










 


[image: alt]





Absence of compensation and reasoning-like 

Perception & Psychophysics. 1992, 51 (4), 309-318. Absence of compensation and reasoning-like processes in the perception of orientation in depth. WALTER ...










 


[image: alt]





Models of memory 

'Memory' network states, with a small fraction of neurons (specific to each memory state) active at higher rates. .... (capacity of order C = number of synapses per neuron). (Sompolinsky .... More realistic networks (network of spiking neurons) ...










 


[image: alt]





Models of motor control 

Muscle + reflex. â€“ Basic circuit for motor ... muscle/reflex behaves as nonlinear spring with variable threshold length. ... Incompatible with data on forearm flexion.










 


[image: alt]





Remembering object position in the absence of 

May 16, 2007 - The observer can see whether an object is moving at all, rather than moving relative to the .... This is a tricky case, because it can look like an ...










 


[image: alt]





Rapid elbow flexion in the absence of 

nervous system can generate a sequence of commands to accelerate and ... The exact role played by peripheral feedback in motor control is still a matter of ...










 


[image: alt]





Attenuant cycles of concave population models with periodically 

where {Kt}tâ‰¥0 is a periodic sequence with positive elements. Cushing and Henson [2] showed that if {Kt}tâ‰¥0 is periodic with a base period 2, then Eq.(1) has a ...










 


[image: alt]





Representation of a reactive system with different models 

size increases exponentially with the number of components ... allowing continuity of service which represents the prime aim of this ... Scheme of Production unit.










 














×
Report Absence of Gelation for Models of Coagulation-Fragmentation with





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Signe






Email




Mot de passe







 Se souvenir de moi

Vous avez oublié votre mot de passe?




Signe




 Connexion avec Facebook












 

Information

	A propos de nous
	Règles de confidentialité
	TERMES ET CONDITIONS
	AIDE
	DROIT D'AUTEUR
	CONTACT
	Cookie Policy





Droit d'auteur © 2024 P.PDFHALL.COM. Tous droits réservés.








MON COMPTE



	
Ajouter le document

	
de gestion des documents

	
Ajouter le document

	
Signe









BULLETIN



















Follow us

	

Facebook


	

Twitter



















Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & Close



