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Petak, 19.04.2013. 14 ¢asova, sala 301f
MATEMATICKI INSTITUT SANU

Akademik Gradimir Milovanovié, Matematicki institut SANU

KVADRATURNI PROCESI GAUSOVOG TIPA NA REALNOJ POLUOSI ZA FUNKCIJE
SA EKSPONENCIJALNIM RASTOM U KRAJNJIM TACKAMA INTERVALA

Rezime: Osnovni problem koji se razmatra je tezinska polinomijalna aproksimacija funkcija, definisanih na
realnoj poluosi (0, +00), koje mogu imati eksponencijalni rast u krajnjim tackama intervala. Preciznije, raz-
matra se ponasanje Gausovih kvadratura na R* sa neklasi¢nom tezinskom funkcijom w(z) = exp(—z~*—z"),
a > 0, 8 > 1, u viSe prostora sa tezinskim uniformnim metrikama, obezbedujué¢i konvergenciju formula sa
redom najbolje tezinske polinomijalne aproksimacije (pod standardnim pretpostavkama), kao i konvergenciju
sa geometrijskom brzinom za funkcije iz C>°(R*). U poredenju sa nekim dosad poznatim slu¢ajevima ekspo-
nencijalnih teZina, ovde nemamo konvergenciju sa optimalnom brzinom u tezinskim L!-prostorima Sobol-
jeva, §to takode implicira da niz odgovarajué¢ih Lagranzeovih operatora ne moze biti uniformno ograni¢en
u tezinskim L2-prostorima Soboljeva. Prevazilazenje ovog problema mo#e se postié¢i jednom modifikacijom
kvadraturne formule i pritom dokazati konvergencija koja ima isti red kao kod uobi¢ajene Gausove kvadrature
za neprekidne funkcije. Staviée, moze se dokazati konvergencija sa redom najbolje tezinske polinomijalne
aproksimacije za funkcije iz teZinskog L'-prostora Soboljeva. Najzad, numeri¢ka konstrukcija formula i
prevazilaZenje problema numericke nestabilnosti se takode razmatraju.

Petak, 26.04.2013. 14 casova, sala 301f
MATEMATICKI INSTITUT SANU

Ubertino Battisti, Universita degli Studi di Torino
NON-COMMUTATIVE RESIDUE AND WEYL’S LAW

Abstract: Non-commutative residue or Wodzicki residue was first introduced by M. Wodzicki in 1984 and
independently by V. Guillemin in 1985. It was originally defined as the unique trace on the quotient alge-
bra e (M) /1y~ (M), where 1 (M) is s the algebra of classical pseudodifferential operators on the closed
manifolds M, and 1_,°°(M) is the set of smoothing operators, that is operators with smoothing kernel. We
suppose that the dimension of the manifold is at least two. V. Guillemin introduced this new trace in order to
obtain a soft proof of the well known Weyl’s law, which describes the asymptotic behaviour of the counting
function of a positive densely defined self-adjoint operator with discrete spectrum. Let P: D C H — H be a
positive densely defined self-adjoint operator with discrete spectrum o(P) = {\;};en, where each eigenvalue
is counted with its multiplicity. The counting function Np()) is defined as follows

Np(A) = Y 1=8{N]) <A}
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The counting function, in the case of differential operators on closed manifolds, has been deeply studied in
view of its geometric meaning. One of the the main results is the Weyl’s law:

Np(A) ~ A% C +o(A7), A — oo,

where n = dim M, m is the order of the operator and C is a constant depending on the principal symbol of
P and on the manifold M. V. Guillemin suggested a short proof of Weyl’s law using the non commutative
residue and a Tauberian Theorem.

We will analyse the analogous problem in three different settings: SG-operators, bisingular operators and
globally bisingular operators. The model examples of operators in these classes are respectively

e SG-operators, (1+ |z2|)(1 —A).

e bisingular operators, Py; ® Py, Pys, Py being pseudodifferential operators on the closed manifolds M,
N, respectively.

e globally bisingular operators, (|z1]? — A1) @ (|22]? — Ag) defined on R™ x R"2. Or, more generally,
G1 ® G, where G1(G2) is a global operator of Shubin type on R™ (R"2).

Using Tauberian techniques, we will determine in the three cases a Weyl’s formula, similar to the one on the
closed manifolds.

The talk is based on joint works with S. Coriasco (Universita di Torino), T. Gramchev (Universita di Cagliari),
S. Pilipovié¢ (University of Novi Sad) and L. Rodino (Universita di Torino).

REFERENCES

[1] U. Battisti and S. Coriasco. Wodzicki residue for operators on manifolds with cylindrical ends. Ann.
Global Anal. Geom., 40(2):223-249, 2011.

[2] U. Battisti. Weyl asymptotics of bisingular operators and Dirichlet divisor problem. Math. Z., 272:
1365-1381, 2012.

[3] U. Battisti, S. Pilipovi¢, T. Gramchev, and L. Rodino. Globally bisingular elliptic operators. In Op-
erator Theory, Pseudo-Differential Equations, and Mathematical Physics, Operator Theory: Advances and
Applications. Birkhauser, Basel, 2013.

Ovo obavestenje moZete naéi i na Internetu: www.mi.sanu.ac.rs

Ako zelite da se obavestenje o Vasim nau¢nim skupovima pojavi u Newsletter of EMS (European Mathe-
matical Society) i na Internetu na lokaciji EMS, onda se obratite na

emsvesti@mi.sanu.ac.rs

gde éete dobiti format obavestenja.



Odeljenje za matematiku Matemati¢kog instituta SANU
Opsti matematicki seminar na Matematic¢kom fakultetu u Beogradu

Rukovodioci Odeljenja za matematiku Matematickog instituta SANU i Opsteg matematickog seminara na
Matematickom fakultetu u Beogradu, Stevan Pilipovi¢ i Sinisa Vreéica predlazu zajednic¢ki program rada
nau¢nih sastanaka.

Predavanja ¢e se odrzavati u Matematickom Institutu SANU (sala 2), petkom sa poetkom u 14 ¢asova.
Odeljenje za matematiku je opSti seminar sa najduZzom tradicijom u Institutu.

Svakog meseca, jedno predavanje é biti odrzano na Matematickom fakultetu u terminu koji ¢e biti posebno
odredjen.

Molimo sve zainteresovane ucesnike u radu nau¢nih sastanaka da posebno obrate paznju na vreme odrzavanja
svakog sastanka. Na Matematickom fakultetu su moguce izmene termina.

Obavestenje o programu naucnih sastanaka ¢e biti objavljeno na oglasnim tablama MI SANU (Beograd),
MF (Beograd), PMF (Novi Sad), PMF (Ni§) i PMF (Kragujevac).

Predavanja su namenjena Sirokom krugu matematicara - i onima koji ne rade u toj oblasti. POSEBNO
SU DOBRODOSLI POSTDIPLOMCI I STUDENTI STARIJIH GODINA
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