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The authors study the spectral properties (spectral gap) of the linearized Boltzmann and Land
collision operators with hard potentials from a new perspective based on geometrical properti
of the whole collision operators. The spectral theory for the linearized Boltzmann and Landau o}
erators has been studied extensively by many other people using perturbative methods, symm:
arguments, Fourier methods, or cancellation methods. This geometric approach covers all the
vious results for spectral gaps, for hard potentials, with or without angular cutoff, and moreove
provides explicit and concrete estimates on spectral gaps.

The main idea of the proof is to reduce the case of hard potentials to the Maxwellian cas
for which explicit estimates are already known. In order to do so, the authors prove the entrop
entropy dissipation type of inequality, first proposed by Villani, in the context of the Landau
equation. The difficulty is to deal with the cancellations of the kinetic kernel on the diagenal
v4, and to get around it the authors introduce well-chosen intermediate collisions based on tl
geometry of pre- and post-collisions.
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On the soliton-particle dualities. (English summary)

Geometries of naturdéiving systems and human cognitid@8-128, World SciPubl.,
HackensackiNJ, 2005.

Summary: “In some field theories we have the striking feature that there are two different spectr
there is the spectrum of particle-like solitons and the spectrum of the actual particles. From th
idea that in certain field theories the two spectra may be interrelated or interlinked particle-solitc
duality emerges. This phenomenon is surprising and deep, occurs elsewhere in field theory and
had important applications in supersymmetric field theory and in superstring theory. It is simila
to, and linked with;/'-duality. In this paper we investigate the foundations and the development of
this duality.”
{For the entire collection sedR2194170 (2006h:00005)
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Nikolova, Mila (F-ENSET-AM)

Analysis of the recovery of edges in images and signals by minimizing nonconvex regularized
least-squares. (English summary)

Multiscale Model. Simu# (2005),no. 3,960-991 (electronig.

The problem is to estimate an unknown imageom the measured date= Az + n. Itis assumed
thatz € RP, n € R?is noise andd € R?*P, The estimate minimizes

Fy(z) = || Az — y[* + BD(2).

The second term is a regularization term with- 0 and®(x) = >"._; ¢(g/ z). Theg, represent
difference operators (e.g., first order differences between neighboring pixels). The paper deriv
properties for the minimizer when the potential functipnis not convex. Depending on the
properties ofp (especially the smoothnessigtand the parametet, the set/ can be subdivided
into two sets: one will enhance smoothness of the solution, the other will enhance the edge
Several cases are investigated and illustrated by numerical examples.

Reviewed byA. Bultheel
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Summary: “We address the minimization of regularized convex cost functions which are custon
arily used for edge-preserving restoration and reconstruction of signals and images. In order
accelerate computation, tmultiplicative and theadditive half-quadratic reformulation of the
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original cost-function have been pioneered in [D. Geman and G. Reynolds, IEEE Trans. Pec
tern Anal. Mach. Intell14 (1992), no. 3, 367-383; G. Geman and C. Yang, IEEE Trans. Image
Process4 (1995), no. 7, 932-946]. The alternate minimization of the resultant (augmented) cos:
functions has a simple explicit form. The goal of this paper is to provide a systematic analysis ¢
the convergence rate achieved by these methods. For the multiplicative and additive half-quadre
regularizations, we determine their upper bounds for their root-convergence factors. The bou
for the multiplicative form is seen to be always smaller than the bound for the additive form. Ex
periments show that the number of iterations required for convergence for the multiplicative forr
is always less than that for the additive form. However, the computational cost of each iteratic
is much higher for the multiplicative form than for the additive form. The global assessment i
that minimization using the additive form of half-quadratic regularization is faster than using the
multiplicative form. When the additive form is applicable, it is hence recommended. Extensive ex
periments demonstrate that in our MATLAB implementation, both methods are substantially fast
(in terms of computational times) than the standard MATLAB Optimization Toolbox routines usec
in our comparison study.”
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Summary: “This work is motivated by the numerical simulation of the generation and break-up c
droplets after the impact of a rigid body on a tank filled with a compressible fluid. This paper split
into two very different parts. The first part deals with the modeling and the numerical resolutior
of a spray of liquid droplets in a compressible medium like air. Phenomena taken into accou
are the breakup effects due to the velocity and pressure waves in the compressible ambient flt
The second part is concerned with the transport of a rigid body in a compressible liquid, involvin
reciprocal effects between the two components. A new one-dimensional algorithm working on
fixed Eulerian mesh is proposed.”
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open channel with various types of bottom configurations. The method is developed for steady tw
dimensional potential free surface flows. The resulting nonlinear problem is solved numericall
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by boundary integral equation methods. In addition weakly nonlinear solutions are derived. Ne
solutions which complement those of F. Dias and J.-M. Vanden-Broeck [J. Fluid E@e{2004),
92-102; Zbl 1060.76019] are presented. Furthermore some solutions for channel flows past d
in the bottom are discussed.”
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Weak BV convergence of a moving finite-element method for singular axisymmetric
harmonic maps. (English summary)

SIAM J. Numer. Ana#3(2005),n0. 4,1436-1454 glectroniq.

The author proves the convergence of an optimal mesh method for the midpoint formula i
the presence of a consistency error and establishes an external approximation by BV functio
The solution of the continuous problem at hand minimizes a relaxed Dirichlet energy amon
axisymmetric maps from the disk to the sphere. It is define@oh and has a boundary layer

of zero thickness ai. Because of the consistency error introduced by the discretization of the
energy, the discrete minimizer is nonconforming. The main difficulty is to find appropriate errol
estimators.
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calibrable set/ in its interior and that for any volum¥&, V € [| K|, |C]|], the solution of the
perimeter minimizing problem with fixed volumé in the class of sets containeddhis a convex

set. Applications to the capillary problem in absence of gravity, to the minimizing total variation
flow as well as to the eigenvalue problem for ghkeaplacian withp = 1 are also given.
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Error estimate and the geometric corrector for the upwind finite volume method applied to
the linear advection equation. (English summary)
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The authors address error estimation for convergence of finite volume-based upwind schen
applied to linear advection equations. Specifically, they consider solving the equation on a bound
domain with natural boundary conditions.

They analyze the problem of obtaining the optimal error estimate in the case of a general no
uniform grid, whereas there appears a loss of consistence for the standard convergence (L
proof. The introduction of this paper contains a wide state-of-the-art bibliography that a reads
can find very useful.

The authors state in this paper that, differently from the answers provided in other studie
they are able to assess that, provided the solution is smooth, the error estimate is first order. |
reaching this goal, they introduce a so-called geometric corrector with bounded norm, the me
size constituting the bound.

Results are illustrated for some types of two-dimensional irregular grids generally obtained kb
means of triangulation.

Although in some ways limited in the analysis by the choice of using a simple model equatior
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the paper addresses an interesting issue sometimes not carefully considered in FVM computati
on irregular grids. Hopefully, the authors will produce a further study for the variable velocity
case.
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Morel, Jean-Michel (F-ENSET-AM)

Traffic plans. (English summary)
Publ. Mat.49 (2005),no. 2,417-451.

Summary: “In recent research in the optimization of transportation networks, a problem wa
formalized as finding the optimal paths to transport a meagtirento a measurg~ with the
same mass. This approach is realistic for simple good distribution networks (water, electric powe
...) butitis no longer realistic when we want to specify ‘who goes where’, like in the mailing
problem or the optimal urban traffic network problem. In this paper, we present a new framewor
generalizing the former approaches and permitting solution of the optimal transport problem und
the ‘who goes where’ constraint. This constraint is formalized as a transference planfrtam

1~ which we handle as a boundary condition for the ‘optimal traffic problem’.
Reviewed bywilfrid Gangbo
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Trouv e, Alain (F-PARIS13-GA) Younes, Laurent(F-ENSET-AM)

Local geometry of deformable templates. (English summary)
SIAM J. Math. Anal37 (2005),no. 1,17-59 (electroniq.

The authors discuss a geometrical model of a space of deformable images or shapes where infini
imal variations are combinations of elastic deformations (warping) and of photometric variation:
Geodesics in such a space are related to velocity-based image warping methods that have prc
to yield robust and efficient estimations of diffeomorphisms in the case of large deformations
A rigorous and general construction of such infinite-dimensional “shape manifolds” is provided
together with a Riemannian metric placed on it. Geodesic equations are then derived for whit
existence and unigueness for all times are proved. This is used to deduce a geometrically founc
linear approximation of the deformation of shapes in the neighborhood of a given template.
Reviewed byRiccardo De Arcangelis
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MR2172454 (2006i:35026)35F25 (35K55 94A08)
Guichard, Frederic; Maragos, Petros(GR-ATHN-SEC)
Morel, Jean-Michel (F-ENSET-AM)

Partial differential equations for morphological operators.

Spacestructure and randomnes369-390, Lecture Notes in Statistl83,Springet New York
2005.

This survey paper reviews literature relating certain geometric PDESs to multiscale morphologic:
image processing. Traditionally, the latter was based on modeling images as sets or points ii
complete lattice of functions and viewing morphological image transformations as set or lattic
operations with corresponding discrete implementations. In the 1990s analogies between the
transformations and heat diffusion led to various PDEs that model transformations on multisca
morphological scale-space, that is, a scale indexed family of operBtaongt, in an axiomatic
way, represent increased smoothing asreases. The basic nonlinear morphological operations
include flat dilationf © g(x) = sup,(f(y) + g(z —y)), erosion,f © g(x) = inf, (f(y) — g(y —
x)) and openingf — (f©g¢g) @ g) and closing { — (f & g) © g). The paper first discusses PDEs
that generate these operations, followed by so-called increasing operators, scale space framev
and morphological flows and PDEs associated with iterations of increasing operators. Finall
the notion of curve evolution is reviewed. Computational advantages of a PDE-based approa
include efficient numerical algorithms that implement PDE morphology on a discrete grid. Ar
example of this is provided.
{For the entire collection sedR2173241 (2006e:6201p)
Reviewed byloseph D. Lakey
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MR2169540 (2006d:35222)35Q53(35B10 35Q51 37K40 76B25)

Fochesato, Christophg F-ENSET-AM); Dias, Frédéric (F-ENSET-AM);

Grimshaw, Roger (4-LBRO)

Generalized solitary waves and fronts in coupled Korteweg-de Vries systems. (English
summary)

Phys. D210(2005),no. 1-2,96-117.

Summary: “A variety of problems in nonlinear science can be modelled by a system of twe
coupled long wave equations. In such systems, a resonance between a solitary wave of one of
two equations and a co-propagating periodic wave of the other equation can occur. The resulti
wave is a generalized solitary wave, with non-vanishing oscillatory tails. It is shown that in the cas
of a ‘table-top’ solitary wave, which is the solution to an extended Korteweg-de Vries equatiol
with a cubic nonlinearity, generalized solitary waves do not behave like staswdafcyeneralized

solitary waves. In particular, it is shown that the oscillations can vanish in the tails or in the centre
core, but not in both simultaneously. A simplified model is introduced, which allows a better
understanding of these stationary long wave solutions and the occurrence of embedded soliton
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MR2165572 (2006¢:76029)76B15 (76S05)

Manam, S. R.(F-ENSET-AM); Sahoo, T.(6-IITKH-OEN)

Waves past porous structures in a two-layer fluid. (English summary)
J. Engrg. Math52 (2005),no. 4,355-377.

Summary: “Havelock’s type of expansion theorems, for an integrable function having a singl
discontinuity point in the domain where it is defined, are utilized to derive analytical solutions for
the radiation or scattering of oblique water waves by a fully extended porous barrier in both th
cases of finite and infinite depths of water in two-layer fluid with constant densities. Complet
analytical solutions are also obtained for the boundary-value problems dealing with the generati
or scattering of axi-symmetric water waves by a system of permeable and impermeable co-ax
cylinders. Various results concerning the generation and reflection of the axisymmetric surfa
or interfacial waves are derived in terms of Bessel functions. The resonance conditions with
the trapped region are obtained in various cases. Further, expansions for multipole-line-sout
oblique-wave potentials are derived for both the cases of finite and infinite depth depending on t
existence of the source point in a two-layered fluid.”
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MR2162865 94A08 (62H35)

Buades, A.(E-BALE); Coll, B. [Coll, Bartomeu] (E-BALE); Morel, J. M. (F-ENSET-AM)
Areview of image denoising algorithms, with a new one. (English summary)

Multiscale Model. Simu# (2005),no. 2,490-530 (electronig.

{There will be no review of this iten).
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Lops, Filomena A. (F-ENSET-AM)

A denoised version of some kinds of set convergence. (English summary)
Adv. Nonlinear Studb (2005),no. 3,303-335.

Inthe applications of the classical notions of set convergence—Hausdorff convergence, local Hal
dorff convergence and Kuratowski convergence—we encounter the problem that the functione
which have a set as variable and depend on the measure of this set are not lower semiconti
ous with respect to these convergences. A typical example is the Mumford-Shah functional al
the functional with free discontinuities introduced by De Giorgi and Ambrosio. F. Maddalena anc
S. Solimini [Arch. Ration. Mech. Anall59(2001), no. 4, 273-2941R1860049 (2002i:4902])
proved that, for minimizing sequencék’,,) of the Mumford-Shah functional, the only type of
obstruction to the lower semicontinuity with respect to the Hausdorff convergence consists of
sequencé K ') of infinitesimal measure contained {i&,,). Maddalena and Solimini [op. cit.]
introduced a denoised version of these convergences in such a way as to neglect sets of sr
measure.

This paper introduces, on a locally compact andompact metric space, denoised versions of
Hausdorff convergence, local Hausdorff convergence and Kuratowski convergence, which ha
the three classical notions as special cases. The author analyzes the connection between the t
new notions and proves compactness results. As a first application of these compactness proper
the author introduces a condition, th&-almost uniform concentration property on a sequence of
sets, which assures the lower semicontinuity of the Hausdorff measure with respect to the denois
Hausdorff convergence of sets. Using the results of Maddalena and Solimini [op. cit.], the auth
shows that thé{*-almost uniform concentration property is satisfied by any minimizing sequence
of Mumford-Shah functionals.

We note that thé{*-almost uniform concentration property is weaker than the one introduced in
[G. Dal Maso, J.-M. Morel and S. Solimini, Acta Math68(1992), no. 1-2, 89—15NMR1149865
(92m:49020) to prove inR? the lower semicontinuity of the Hausdorff measure with respect to
the Hausdorff metric of sets.
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Trouv e, Alain (F-ENSET-AM); Younes, Laurent(1-JHOP-AMS)

Metamorphoses through Lie group action. (English summary)
Found. Comput. Matlb (2005),no. 2,173-198.

Summary: “We formally analyze a computational problem which has important applications ir
image understanding and shape analysis. The problem can be summarized as follows. Start
from a group action on a Riemannian manifdlfi we introduce a modification of the metric by
partly expressing displacements bhas an effect of the action of some group element. The study
of this new structure relates to evolutions dhunder the combined effect of the action and of
residual displacements, called metamorphoses. This can and has been applied to image proces
problems, providing in particular diffeomorphic matching algorithms for pattern recognition.”
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MR2139148 (2005m:68231)68U10

Vachier, Corinne (F-ENSET-AM), Meyer, Fernand (F-ENSMP3-MR)
The viscous watershed transform. (English summary)

J. Math. Imaging Visior22 (2005),no. 2-3,251-267.

Summary: “The watershed transform is the basic morphological tool for image segmentatiol
Watershed lines, also called divide lines, are a topographical concept: a drop of water falling ¢
a topographical surface follows a steepest descent line until it stops when reaching a regior
minimum. Falling on a divide line, the same drop of water may glide towards one or the other c
the adjacent catchment basins. For segmenting an image, one takes as the topographical surfac
modulus of its gradient: the associated watershed lines will follow the contour lines in the initia
image. The trajectory of a drop of water is disturbed if the relief is not smooth: it is undefinec
for instance on plateaus. On the other hand, each regional minimum of the gradient image is t
attraction point of a catchment basin. As gradientimages generally present many minima, the res
IS a strong oversegmentation. For these reasons a more robust scheme is used for the constru
of the watershed based on flooding: a set of sources is defined, pouring water in such a way t
the altitude of the water increases with constant speed. As the flooding proceeds, the boundat
of the lakes propagate in the direction of the steepest descent line of the gradient. The set of poi
where lakes created by two distinct sources meet are the contours. As the sources are far |
numerous than the minima, there is no more oversegmentation, and on the plateaus the flood
also is well defined and propagates from the boundary towards the inside of the plateau. Us
in conjunction with markers, the watershed is a powerful, fast and robust segmentation methc
Powerful: it has been used with success in a variety of applications. Robust: it is insensitive |
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the precise placement or shape of the markers. Fast: efficient algorithms are able to mimic t
progression of the flood. In some cases, however, the resulting segmentation will be poor: tl
contours always belong to the watershed lines of the gradient and these lines are poorly defir
when the initial image is blurred or extremely noisy. In such cases, an additional regularization h:
to take place. Denoising and filtering the image before constructing the gradient is a widely use
method. It is, however, not always sufficient. In some cases, one desires smoothing the contc
despite the chaotic fluctuations of the watershed lines. For this two options are possible. The fi
consists in using a viscous fluid for the flooding: a viscous fluid will not be able to follow all
irregularities of the relief and produce lakes with smooth boundaries. Simulating a viscous fluid i
however, computationally intensive. For this reason we propose an alternative solution, in whic
the topographical surface is modified in such a way that flooding it with a nonviscous fluid will
produce the same lakes as flooding the original relief with a viscous fluid. On this new relief, th
standard watershed algorithm can be used, which has been optimized for various architectur
Two types of viscous fluids will be presented, yielding two distinct regularization methods. We
will illustrate the method on various examples.”
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MR2138080 (2006b:35087)35J60(35B45)

Cerami, G. (I-PBAR); Devillanova, G.(F-ENSET-AM); Solimini, S. (I-PBAR)

Infinitely many bound states for some nonlinear scalar field equations. (English summary)
Calc. Var. Partial Differential Equationg3 (2005),no. 2,139-168.

The authors study the existence of solutions of the following problem:
(P) —Au+a(z)u=uf PuinRY, uve H(RY).

Here,N >2,p > 2,andp < 2N/(N —2) whenN > 3. Solutions of (P) can be viewed as solitary
waves in nonlinear equations such as the Klein-Gordon equation or the nonlineadi8gbr
equation.

Existence of infinitely many solutions of (P) is proved under the following assumptions on the
functiona(z): (i) a € CH(RN); (ii) liminf|,| .o a(z) = ax > 0; (ji)) 92(z) e*l*l — +oo as|z| —
oo for everya > 0; (iv) there exists a constant> 1 such thatV ,a(z)| < cg—g(x) for everyx €
RY suchthatz| > c. Herew = 2 /|z| for z # 0 andV.a(z) denotes the component of the gradient
of a atzx in the hyperplane orthogonal toand containing:. Assumptions (i)—(iv) do not require
any symmetry om(x).

This result is proved by approximating problem (P) by the problems

(P,) —Au+a(z)u=|ufPuinRY, uwe HYB,),
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whereB, is a sequence of concentric balls coverigj. Since eachk,) admits infinitely many
solutions, the conclusion follows by passing to the limitras-> oo with the help of a local
Pokhozhaev-type inequality and some uniform decay estimates and integral bounds.
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MR2134661 (2005k:76085)76M15 (76B15)

Fochesato, C(F-ENSET-AM); Grilli, S. T. (1-RI-OE); Guyenne, P.(3-MMAS)

Note on non-orthogonality of local curvilinear co-ordinates in a three-dimensional boundary
element method. (English summary)

Internat. J. Numer. Methods Fluidk8 (2005),no. 3,305-324.

Summary: “We give a more general derivation of the particle velocity and acceleration used in tf
numerical wave model of S. T. Grilli, P. Guyenne and F. Dias [Internat. J. Numer. Methods Fluid
35(2001), no. 7, 829-867; Zbl 1039.76043] by expressing these quantities in a local orthogon
co-ordinate system. Computations of solitary waves propagating and breaking over a slopit
bottom show that the new formulation gives better results than the former one in the latest stag
of overturning. Nevertheless, both formulations are found to be equally suitable for the simulatio
of non-overturning waves. Results on wave profiles as well as on surface and internal kinemati
are presented.”
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ultifractal analysis of heartbeat time series in human races. (English summary)

Appl. Comput. Harmon. Anal.8 (2005),no. 3,329-335.

10.

11.

12.

13

{There will be no review of this iten.

References

. P. Abry, P. Gongabs, J. [evy Vehel, Lois déchelle, fractales et ondelettes, Hes1Ecience,
ISBN 2-7462-0410-X, 2002.

. A. Arneodo, F. Argoul, E. Bacry, J. Elezgaray, J.F. Muzzy, Ondelettes multifractales et turbu
lence, DideroEditeur, Paris, 1995.

. J.B. Bassingthwaighte, L.S. Liebovitch, B.J. West, Fractal Physiology, American Physiolog
Society, Oxford Univ. Press, 1994, p. 364.

. V.L. Billat, J. Slawinski, M. Danel, J.P. Koralsztein, Effect of free versus constant pace or
performance and oxygen kinetics in running, Med. Sci. Sports Exerc. 33 (2001) 2082—-2088.

. F. Cottin, Y. Papelier, F. Durbin, J.P. Koralsztein, V.L. Billat, Effect of fatigue on spontaneous
velocity variations in human middle-distance running: use of short-term Fourier transformatior
Eur. J. Appl. Physiol. 87 (2002) 17-27.

. Y. Fukuba, B.J. Whipp, A metabolic limit on the ability to make up for lost time in endurance
events, J. Appl. Physiol. 87 (1999) 853—-861.

. S. Havlin, L.A.N. Amaral, Y. Ashkenazy, A.L. Goldberger, P.Ch. Ivanov, C.K. Peng, H.E.
Stanley, Application of statistical physics to heartbeat diagnosis, Physica A 274 (1999) 99
110.

. P.Ch. Ivanov, M.G. Rosenblum, C.-K. Reng, J. Mietus, S. Havlin, H.E. Stanley, A.L. Gold-
berger, Scaling behavior of heartbeat intervals obtained by wavelet-based time-series analy:
Nature 383 (1996) 323-327.

. S. Jaffard, Y. Meyer, R.D. Ryan, Wavelets Tools for Science and Technology, SIAM, ISBN

0-89871-448-6, 200MR1827998 (2002g:00007)

S. Jaffard, Multifractal formalism for functions Part I: results valid for all functions, SIAM J.

Math. Anal. 28 (4) (1997) 944-970; S. Jaffard, Multifractal formalism for functions Part Il:

self-similar functions, SIAM J. Math. Anal. 28 (4) (1997) 971-988R1453315 (99¢:28025a)

R. Kitney, D. Linkens, A. Selman, A. McDonald, The interaction between heart rate anc

respiration: Part Il—nonlinear analysis based on computer modeling, Automedica 4 (198

141-153.
http://wave.cmap.polytechnique.fr/soft/LastWave.html.

. S. Mallat, A Wavelet Tour of Signal Processing, Academic Press, ISBN 0-12-466606-X, 199


/mathscinet
/leavingmsn?url=http://dx.doi.org/10.1016/j.acha.2004.12.005
/mathscinet/search/mscdoc.html?code=37N25%2C%2837M10%2C92C50%29
/mathscinet/search/publications.html?pg1=IID&s1=238862
/mathscinet/search/institution.html?code=F_ENSET_AM
/mathscinet/search/publications.html?pg1=IID&s1=757642
/mathscinet/search/institution.html?code=F_EVRY_STA
/mathscinet/search/publications.html?pg1=IID&s1=124075
/mathscinet/search/institution.html?code=F_ENSET_AM
/mathscinet/search/journaldoc.html?&cn=Appl_Comput_Harmon_Anal
/mathscinet/search/publications.html?pg1=ISSI&s1=227715
/mathscinet/pdf/1827998.pdf?pg1=MR&amp;s1=2002g:00007&amp;loc=fromreflist
/mathscinet/pdf/1453315.pdf?pg1=MR&amp;s1=99c:28025a&amp;loc=fromreflist

MR1614527 (99m:94012)
14. M.A. Townsend, Road-racing strategies, Med. Sci. Sports Exerc. 14 (1982) 235-243.
15. F. Xu, E.C. Rhodes, Oxygen uptake kinetics during exercises, Sports Med. 27 (1999) 313-32
16. Y. Yamamoto, J.O. Fortrat, R.L. Hughson, On the fractal nature of heart rate variability ir
humans: effect of respiratory sinus arythmia, Am. J. Physiol. 269 (1995) H480—-H486.
Note: This list reflects references listed in the original paper as accurately as possible with no
attempt to correct errors.

(© Copyright American Mathematical Society 2007

AMERICAM MATHEMATICAL SOCIETY

- Citations
M a th SCI N et Mathemalical Reviews on the Web

From References: 4
From Reviews: 0

MR2126142 (2006b:35154)35K55 (49J20 49K20)

Alter, F. (F-ENSET-AM); Caselles, V(E-POFA-T), Chambolle, A. (F-PARIS9-A)
Evolution of characteristic functions of convex sets in the plane by the minimizing total
variation flow. (English summary)

Interfaces Free Bound. (2005),no. 1,29-53.

In this paper, the authors deal with the study of explicit solutions of a minimizing total variation
flow in R? given by the equation

in Q7 = R* x (0, T) with an initial datum which is a characteristic function of a convex s#&in
or a finite number of convex sets R? which are mutually disjoint.

As an application in image processing, the authors also obtain some explicit solutions for tt
denoising problem which is given by

1
i Du| + — — )%
uegr{}(ri{Q){ RQ‘ u‘ + 2\ /RQ(U f) x}
where) > 0, for some datg € L?(R?).
Some numerical examples of evolutions are given that show agreement with the theoretic
results.
Reviewed byLi Shang Jiang
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Desvillettes, Laurent(F-ENSET-AM); Mouhot, Clément(F-ENSLY-PM)

About L? estimates for the spatially homogeneous Boltzmann equation. (English, French
summaries)

Ann. Inst. H. Poincag Anal. Non Ligaire 22 (2005),no. 2,127-142.

Summary: “For the homogeneous Boltzmann equation with (cutoff or noncutoff) hard potentials
we prove estimates of the propagationsfnorms with weigh{1 + |z|?)%/? (1 < p < o0, ¢ € R,

large enough) and of the appearance of such weights. The proof is based on some new functic
inequalities for the collision operator, proven by elementary means.”
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Walliser, Bernard (F-ENPC-CR) Zwirn, Denis (F-POLYP-CR)
Zwirn, Herv & (F-ENSET-AM)

Abductive logics in a belief revision framework. (English summary)
J.Log. Lang. Inf14 (2005),n0. 1,87-117.

In recent years, a number of authors have explored ways of defining abduction in terms of beli
revision. The paper under review surveys three definitions that arise naturally in this contex
They are, in effect, variations on a basic pattern, and can be formulated as follows (&here
is an arbitrary belief set; is classical consequencejs AGM-style belief revisiong is input
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information (evidence), antlis a candidate hypothesis to which we might abduct).

The ‘classical abduction scheme’, going back to the earliest days of the literature, requires on
h + e. From the point of view of belief revision (or equivalently of nonmonotonic inference) it is
degenerate, in that only classical consequence is involved, contrasting with the three definitio
studied in the paper. These definitions ai&:« h) I~ e (introduced by Boutilier and Becher in
1995),h - (K *€) (introduced by Cialdea Meyer and Pirri in 1996), and fingélly « 1) - (K =
e) (studied, along with the others, by Pinérez and Uzategui in 1999). Thus all four are of the
form ((+/ — Kx)h) - ((+/ — Kx)e).

The paper under review adapts the AGM postulates for belief revision to characterize the relatio
determined by these three definitions, establishing appropriate representation theorems for th
(nontrivial for the last two). The authors also suggest, contra PameZPand Uzategui, that the
fourth definition (which is also the strongest) provides the most adequate way of understandir
abduction in terms of revision.

Reviewed bypavid Makinson
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MR2118066 (2005k:80011)80A32 (76N15 76P05 76T30 76V05)
Desvillettes, L.(F-ENSET-AM); Monaco, R.[Monaco, Roberto] (I-TRNP);

Salvarani, F. (I-PAVI)

A kinetic model allowing to obtain the energy law of polytropic gases in the presence of
chemical reactions. (English summary)

Eur. J. Mech. B Fluid24 (2005),n0. 2,219-236.

The authors propose a kinetic model of Boltzmann type, describing a mixture of reactive gases,
which a continuous internal energy parameter is present. The model is built in the framework «
the so-called Borgnakke-Larsen procedure: nonreactive and reactive collision kernels are writt
down, focusing on a bimolecular reversible chemical reaction, and conservation laws d@hd the
theorem are rigorously proved. Finally, the hydrodynamic limit is discussed, and, as a main resu
the model enables the authors to recover the Euler equations of a mixture of reactive polytrof
perfect gases.
Reviewed byMaria Groppi

(© Copyright American Mathematical Society 2005, 2007
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MR2116276 (2005j:82070)82C40(35B40 35F20)
Desvillettes, L.(F-ENSET-AM); Villani, C. (F-ENSLY-PM)
Onthe trend to global equilibrium for spatially inhomogeneous kinetic systems: the
Boltzmann equation. (English summary)

Invent. Math.159(2005),no. 2,245-316.

In this paper the authors continue the study they initiated in [Comm. Pure Appl. B%{2001),

no. 1, 1-42MR1787105 (2001h:8207P)In this instance, the authors apply their method to the
Boltzmann equation to obtain convergence of the solutions to the equilibrium distribution faste
thanO(t~/%) for anye > 0, ast — oo, under strong smoothness assumptions for the solutions.

The authors use the quantitative versions of Boltzmakhtheorem from [C. Villani, Comm.
Math. Phys234(2003), no. 3, 455-49WIR1964379 (2004b:8204B)-which gives an explicit
bound for the entropy production functional—and establish the convergeitefofwith explicit
rates as above. The result then follows from the Gsiaillback-Pinsker inequality. The technique
also depends on previous work developed by the authors in [op. cit., 2001] and [ESAIM Contrc
Optim. Calc. Var8(2002), 603—-619 (electronidyiR1932965 (2004i:82058)estimates on some
systems of second-order differential inequalities and a Korn-like estimate used to prove what tl
authors call the “instability of the hydrodynamical regime”, the fact that the solution does not sta
close to a local Maxwellian for very long.

This paper is a major contribution to the field of kinetic equations. Even taking into accoun
the strong smoothness assumptions, this is the first result providing quantitative estimates for 1
entropy production in this context. It is a beautiful result presented in a very clear way.

Reviewed byManuel Portilheiro
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Summary: “This paper presents a general method for imposing boundary conditions in the conte
of hyperbolic systems of conservation laws. This method is particularly well suited for approx
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