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Cetvrtak, 03. oktobar 2019.

Plan rada

Srpska akademija nauka i umetnosti, Ogranak u Novom Sadu, Nikole Pagi¢a 6, Novi Sad

14:00-15:00 Registracija u€esnika
15:00-15:15 Otvaranje Kongresa
15:15-16:00 Dusan Jakoveti¢ Distributed optimization and learning
16:00-16:45 Luka Mili¢evié Multilinear maps on multilinear varieties
16:45-17:00 pauza za kafu
. Iterative methods and neural networks for the com-
17:00-17:45 Marko Petkovié . : :
putation of generalized inverses
. . . d'
17:45-18:30 Bojan Prangoski Quasz—anqutzc representation theory of (R%;+)
over quasi-complete locally convex spaces
= b ] 1]
19:30 sveCana vecera u restoranu "Fontana




Petak, 04. oktobar 2019.

Departman za matematiku i informatiku, Trg Dositeja Obradovié¢a 4, Novi Sad

08:30-09:00

Registracija ucesnika

Amfiteatar I, predsedavajuéi: Bojan Prangoski

09:00-09:20 Suzana Aleksié¢
09:20-09:40 Sanja Atanasova
09:40-10:00 Pavel Dimovski
10:00-10:20 Lenny Neyt

10:20-10:40 Zorica Milovanovié Jeknié

Frames for Hilbert and Banach spaces

Characterization of wave front sets via Stockwell
transform

Modulation spaces related to translation-invariant
Banach spaces of quasi-analytic ultradistributions

Characterizing the nuclearity of Gelfand-Shilov
spaces

Nonlocal boundary value problem

Amfiteatar VII, predsedavajuéi: Marko Petkovié¢

Stability of the Stochastically Perturbed Tumor-

09:00-09:20 Marija Krstic Immune Interaction Model with Delay
A stochastic analysis of the impact of fluctuations
09:20-09:40 Jasmina Pordevié in the environment on pre-exposure prophylaxis for
HIV infection
Comparison of the Fuler-Maruyama and backward
09:40-10:00 Marija Milogevié¢ Euler methods for a class of pantograph stochastic
differential equations
10:00-10:20 Dugan Dordevi LP and almost sure convergence of an approximate
T usah ordevice method for stochastic differential equations
10:20-10:40 Vuk Vujovié Stohasticki Heroinski model
10:40-11:00 pauza za kafu

Amfiteatar I, predsedavajuéi: Bojan Bagi¢

11:00-11:20 Lazar Milenkovi¢
11:20-11:40 Anna Slivkova
11:40-12:00 Kristina Ago Balog
12:00-12:20 Stefan Hacko
12:20-12:40 Danijela Mitrovié

Aproksimacioni algoritmi za minimizaciju uskog
grla u asimetricnoj verziji problema trgovackog
putnika

Hesov broj je neogranicen za d — oo
O jako palindromicnim recima: ternarni slucaj

O nekim aritmeticki interesantnim kolekcijama
permutacija

Emulaciona ekvivalencija kombinatornih igara




Amfiteatar VII, predsedavajuéi: Luka Mili¢evié

Some majorization relations and their linear pre-

11:00-11:20 Martin Ljubenovié servers on °(1)

A class of neutral stochastic differential equations
11:20-11:40 Maja Obradovié with time-dependent delay and Markovian switch-
ing and the Euler-Maruyama approrimation

Stochastic competition model with herd behavior

and Allee effect

Generalized Polynomial Chaos and Stochastic
Galerkin Method

Some new fized point results for convex contrac-
tions in B-metric spaces

11:40-12:00 Miljana Stankovié

12:00-12:20 Stefan Tosié

12:20-12:40 Ersin Gilié¢

12:40-14:00 pauza za rucak

Amfiteatar I, predsedavajuéi: Srboljub Simié

Kinetic monatomic gas mizture models: on the

14:00-14:20 Milana Pavié-Coli¢ Cauchy problem and LP theory for the system of
Boltzmann equations
14:20-14:40 Enes Kacapor The Strongest Inverted Compressed Column

Interakcija nestisljivog viskoznog fluida sa termoe-

14:40-15:00 Srdan Trifunovié o .
lasti¢nim plocama

Generalized solution to multidimensional cubic

15:00-15:20 Nevena Dugandzija Schrodinger equation with delta potential

Approximate solution to pressureless gas dynamics

15:20-15:40 Sanja Ruzici¢ model and shadow wave tracking procedure

Amfiteatar VII, predsedavajué¢i: DuSan Jakoveti¢

Distributed Fized Point Methods for Solving Sys-
tems of Linear Algebraic FEquations

14:20-14:40 Tijana Ostojié On an Inexact Restoration Subgradient Method

Encoding Compensable Processes Into Adaptable
Processes

14:00-14:20 Natasa Krklec Jerinkié

14:40-15:00 Jovana Dedeié

Numerical solution of transport equation by means

15:00-15:20 Davor Kumozec of the method of characteristics

Analysis and numerical approximation of bound-

15:20-15:40 Aleksandra Deli¢ ary value problems with fractional derivatives

15:40-16:00 pauza za kafu




Amfiteatar I, predsedavajuéi: Filip Tomic¢

16:00-16:20

16:20-16:40

16:40-17:00

17:00-17:20

17:20-17:40

Milica Zigi¢
Katarina S. Kostadinov

Valentina Timotié
Nevena Petrovié

Tatjana V. Tomovié¢

Wick-type nonlinearities in stochastic evolution
equations with randomness

Ezistence and asymptotic behavior of q-regularly
varying solutions of monlinear second order q-
difference Thomas-Fermi equation

Logarithmic (translationally) rapidly varying se-
quences and selection principles

Anti-Gaussian quadrature rule for trigonometric
polynomaals

Multiple Orthogonality and Applications in Nu-
merical Integration

Amfiteatar VII, predsedavajuéi: Ivana Purdev

16:00-16:20 Kristina Asimi Obecanja svode konacne probleme na beskonacne

16:20-16:40 Vladica Andreji¢ A'lgomtmz za ostatke levog faktorijela 1 Kurepina
hipoteza

) ) ) Intuicionisticko zasnivanje matematike

16:40-17:00 Milos Milovanovié . . . . .
1 primene u muzici, arhitekturi, obrazovanju. . .

17:00-17-20 Simona Kagterovic Kmpk:eove semantike za lambda racun sa parovima
i sumama

17:20-17:40 Nenad Stojanovié Metric logics

20h druzenje u klubu "Giardino", Bulevar Mihajla Pupina 1, poslednji sprat




Subota, 05. oktobar 2019.

Departman za matematiku i informatiku, Trg Dositeja Obradovié¢a 4, Novi Sad

Amfiteatar I, predsedavajuéi: Kristina Ago Balog

09:00-09:20 Borisa Kuzeljevié Globalna teorija ultrafiltera

09:20-09:40 Samir Zahirovi¢ O obogacéenom stepenom grafu grupe
09:40-10:00 Emir Zogi¢ Laplacian resolvent energy of graphs
10:00-10:20 Irena M. Jovanovié¢ Spectral distances of graphs

10:20-10:40 Milan Bagi¢ On the spread of integral circulant graphs

Amfiteatar VII, predsedavajuéi: Porde Vuckovié

Stacionarni Kolomboovi stohasticki procesi sa pri-

09:00-09:20 Snezana Gordié¢ . o .-
menama u reSavanju jednacing
09:20-09:40 Limonka Koceva Lazarova Some compositions of distributions in neutriz cal-
culus
09:40-10:00 Marija Miteva Products of Distributions in Colombeau Algebra
10:00-10:20 Daniel Velinov On the frequently hypercyclic Cy-semigroups
The Application of Dynamic Software in the Ez-
10:20-10:40 Radoslav Bozié amining Functions with Parameters and Their
Deriwatives
10:40-11:00 pauza za kafu

Amfiteatar I, predsedavajué¢i: Nenad Teofanov

11:00-11:20 Filip Tomié Paley-Wiener theorems and wave front sets

11:20-11:40 Ivana Vojnovié CQntmuzty of pseudodifferential operators on
mixed-norm Lebesque spaces

11:40-12:00 Dorde Vuckovic Torozc?al pseydodzﬁerentzal operators in spaces of
ultradistributions on T™

12:00-12:20 Snjezana Maksimovié A sequential approach to ultradistribution spaces

Amfiteatar VII, predsedavajuéi: Borisa Kuzeljevi¢

11:00-11:20 Porde Barali¢ Small covers over neighborly polytopes
) ) Koneksije na nesimetricnim Rimanovim mno-
11:20-11:40 Milan Zlatanovié :
gostrukostima
11:40-12:00 Nenad O. Vesié IMPOSSIBLE: Whether, Why, How
o Parcijalni kvazimorfizmi na grupi Hamiltonovih
12:00-12:20 Jovana Nikoli¢ . L
difeomorfizama kotangentnog raslojenja
12:20-12:40 Anika Njamcul Mazimal topologies obtained via ideals




12:40-13:20 pauza za kafu i posluzenje

Amfiteatar I, predsedavajuéi: Tijana Ostoji¢

13:20-13:40 Stefan Ivkovié Semi-Fredholm theory on Hilbert C*-modules
13:40-14:00 Milos Cvetkovié Decompositions of bounded linear operators

Generalized Ulam-Hyers stability of integral and
operator equations

Solving the Sylvester Matriz Equation AX —X B =
C when oc(A)Na(B) #0

On some properties of singular Sylvester operator
equations

14:00-14:20 Marija Cvetkovié¢
14:20-14:40 Nebojsa C. Dinéié

14:40-15:00 Bogdan DPordevié¢

Amfiteatar VII, predsedavajuéi: Danijela Mitrovi¢

13:20-13:40 Ivana DPurdev Sendvic¢ polugrupe u lokalno malim kategorijama

13:40-14:00 Edin Glogic On Kz:rchhoﬁ index, Laplacian energy, @umber of
spanning trees of graphs and their relations

14:00-14:20 Dragan S. Rakié Part.za.l orders based on generalized inverses and

annihilators

Some notes on distributivity equations and aggre-

14:20-14:40 Dragan Jocié¢ . .
gation operations

Fuzzy Relation Equations and Fuzzy Rough Ap-

14:40-15:00 Dusan J. Simjanovié¢ i i
proximation Operators

Amfiteatar I

15:00 Zatvaranje Kongresa




Na osnovu Curry-Howardove korespondencije ovaj sistem je ekvivalentan sistemu prirodne dedukcije
za intuicionisticku iskaznu logiku ([2]). Poznat je rezultat o saglasnosti i potpunosti intuicionisticke
iskazne logike i Kripkeovih semantika ([3]). Prateé¢i ideju Kripkeovih semantika za intuicionisticku
iskaznu logiku ([3]) i Kripkeovih semantika za lambda ra¢un sa osnovnim tipskim sistemom ([4]),
definiSemo Kripkeove semantike za lambda rac¢un sa parovima i sumama. Saglasnost lambda rac¢una
sa predlozenim semantikama smo dokazali indukcijom po duZini izvodenja (tipiziranja). Za dokaz
potpunosti koristili smo konstrukciju kanonickog modela. Kanonic¢ki modeli su posebna klasa mod-
ela koja se najéescée definiSe na osnovu nekog skupa tako da zadovoljava samo formule koje pripadaju
tom skupu. Potpunost je direktna posljedica postojanja kanoni¢kog modela i gore navedene osobine.

Cilj je da prosirimo ovaj sistema na sistem u kome ¢emo moéi zapisati reCenicu ,yvjerovatnoca da
term M ima tip o je veca ili jednaka —”. Osnova ovog sistema ¢e biti lambda racun sa parovima

i sumama za koji smo definisali Kripkeove semantike i dokazali saglasnost i potpunost tipiziranja i
navedenih semantika.

Literatura

[1] Ghilezan, S., Iveti¢, J., Kasterovi¢, S., Ognjanovi¢, Z., and Savi¢, N., Probabilistic Reasoning
about Simply Typed Lambda Terms. In Logical Foundations of Computer Science - LFCS 2018,
volume 10703 of Lecture Notes in Computer Science, pages 17-189, 2018.

[2] Howard, W. A., The Formulae-as-Types Notion of Construction, pp. 479-490 in To H.B. Curry:
Essays on Combinatory Logic, Lambda Calculus and Formalism, London : Academic Press,
1980 (originally circulated 1969).

[3] Mints, G. E., A Short Introduction to Intuitionistic Logic, Kluwer Academic / Plenum Pub-
lishers, 2000.

[4] Mitchell, J. C., and Moggi, E., Kripke-style Models for Typed Lambda Calculus, Annals of Pure
and Applied Logic, vol. 51, pp. 99-124, 1991.

[5] Ognjanovi¢, Z., Raskovié, M., and Markovi¢, Z.,Probability Logics: Probability-Based Formal-
1zation of Uncertain Reasoning, Springer, 2016.

Some compositions of distributions in neutrix calculus

LIMONKA KOCEVA LAZAROVA

Faculty of computer science
University "Goce Delcev”, Stip, Macedonia
limonka.lazarovaQugd.edu.mk

In this presentation some new contributions in neutrix calculus will be presented. The obtained
results reffer to some pairs of distributions for which the composition and the convolution product
can not be calculated in normal sense. The main objective is the application of the basic definitions
in the neutrix calculus, in order to calculate composition and convolution product of distributions
which not exist in usual sense. On this way the set of pairs of distributions for which these types
of products can be calculated, is extended.
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Neutrix calculus

NEUTRIX CALCULUS

- 1932, Jacques Hadamard

A
/0 prfZQ dx, (1)

p € Z*, A(x) is infinitely differentiable function.

/ LA e~ F(0) + 1)

¢ xpP+1/2
- P=1 i .
F(e) = f€1 A())((;)7+1%X) dx, I(e) = fg ng(/)z dx, B(x) = Zo A i!(O)XI'
1=
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NEUTRIX CALCULUS

Van der Corput has used the Hadamard finite part in his asymptotic
researches.

In 1959 Van der Corput in Introduction to the neutrix calculus has
established the Neutrix calculus.

-In the 80’s in the previous century, Brian Fisher has extended the
definitions about products, compositions and convolution products to
larger class of distributions by using of the Neutrix calculus.
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Neutrix calculus

NEUTRIX CALCULUS

Application of the Neutrix calculus

@ In the theory of quantum fields in order to obtain finite results for
the coefficients in perturbation series, by Jack Ng and van Dam.

@ Slawomir Sorek has used the neutrix product of the distributions in
non-linear systems in electronics, signal processing and also in
the telecommunications.
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Neutrix calculus

NEUTRIX CALCULUS

By van der Corput:

Definition

Let N’ be a set and let N be a commutative, additive group of functions
mapping N’ into a commutative, additive group N”. If N has the
property that the only constant function in N is the zero function, then
N is said to be a neutrix and the functions in N are said to be
negligible.

The condition that the constant function in N is only zero function is
called neutrix condition.
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Neutrix calculus

NEUTRIX CALCULUS

Definition

Let f(¢) be a real (or complex) valued function defined on N’ and
suppose it is possible to find a constant / such that f(§) — / is negligible
in N. Then [ is called the neutrix limit or N-limit of f(£) as { tends to b
and we write

N —lim f(&) = .

If the neutrix limit / exists, then it is only one.

Limonka Koceva Lazarova [Some compositions of distributions in neutrix ¢ KMNS 2019 6/26



Neutrix compositions of distributions

Neutrix compositions of distributions

In the Schwartz’ theory of distributions:

F(f(x)) =7, when F and f are arbitrary distributions.

Example: 62 =7,/ =?

Antosik and Fisher have made many tries in order to extend the
definitions for composition of distribution F and locally integrable

function f in the same way like composition of two distributions is
defined.
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Neutrix compositions of distributions

Neutrix compositions of distributions

Antosik:

The regular Temple’s sequences are defined as J-sequences

dn(x) = np(nx) for n=1,2,... and they converge to Dirac § function
(as distribution).

p(x) is fixed infinitely differentiable function on R, with the following
properties:

° p(x)=0, [x/>1,
° p(x)=0,
°  p(x)=p(—x),
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Neutrix compositions of distributions

Neutrix compositions of distributions

Let F is distribution in D’ and if Fp(x) = (F(x — t),dn(x)), then Fx(x) is
regular sequence of infinitely differentiable functions which converges
to F(x).

Definition

Let f, g € D'. We said that the distribution g(f(x)) exists and it is equal
to h(x) on R if the sequence from compositions {gn(f,)} converge to
the distribution h(x).
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Neutrix compositions of distributions

Neutrix compositions of distributions

Many compositions of distributions are calculated by using of the
previous definition:

Q@ Vi=0
@ VR+1=1+6
@ log(1+48)=0
@ sind=0
@ cosé=1
@ 115:1-
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Neutrix compositions of distributions

Neutrix compositions of distributions

We used the following definition:
Definition

Let F is a distribution in D" and let f is locally integrable function. It is
said that the neutrix composition F(f(x)) exists and is equal to h on
the open interval (a, b) if

—I|m/Fn f(x))p = (h(x), p(x)) (2)

n—oo

for all test functions ¢ in D[a, b], where N is a neutrix with domain
N' = Z*, range N” = R and negligible functions

)\I r—1

nmMin"~'nin"n:AX>0,r=1,2,... (3)

and all functions which converge to 0 in the usual sense, when n tends
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Neutrix compositions of particular distributions

@ L.Lazarova, B.Jolevska-Tuneska, |.Akturk, E.Ozcag, Note on the
distribution composition (x!')*, Bulletin of the Malaysian
Mathematical Sciences Society, Springer, (2016), pp.1-13;

© E.Ozcag, L.Lazarova, B.Jolevska-Tuneska, Defining compositions
of the distributions x'’, |x|*, x5 and x—°In|x| as a neultrix limit of
regular sequences, Communications in Mathematics and
Statistics, Volume 4, Issue 1, Springer Berlin Heidelberg, (2016),
pp.63-80.
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Neutrix compositions of particular distributions

Neutrix composition of the distributions x* and x/. for
A=—1,-2,...,u>0and \y € Z~

The local integrable functions x3, x2, |x|* for A > —1 are defined with:

A A
A | x* x>0, A IXIY, x <0,
X+—{o, xX<0 - {o, x>0 @

and [x|* = x} + x*.

The distributions x? and x* are defined for A < —1, A # -2, -3, ...
with (x2)" = Ax} " and (x2)' = —\x*~" and distribution |x|* is defined
with [x* = x} + x2.
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Neutrix compositions of particular distributions

Neutrix composition of the distributions x* and x/. for
A=—1,-2,...,u>0and \y € Z~

The distributions x| and x” are defined by:

; 1) (Inx, )0, In x_)(")

forr=1,2,...,
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Neutrix compositions of particular distributions

Neutrix composition of the distributions x* and x/. for
A=—1,-2,...,u>0and \y € Z~

Lemma: Let p(x) is infinitely differentiable function. For s € Z* we have:

1 .
—1
0 1
/v’p(s)(v)dv:/vsp(s)(v)dv: %(—1)33! 7)
—1 0

1

[vemivsmar = J-1sios) + ()siel) (@)
° 1
/vsln(1 —v)dv = _qbgs)' (9)
0
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Neutrix compositions of particular distributions

Neutrix composition of the distributions x* and x/. for
A=—1,-2,...,u>0and \y € Z~

In the previous lemma the integrals are calculated for s =0,1,2,. ..,

where
S

1
1 s>1
clp)= [mtp(yat o(s) = S * °7
0 O, S:O
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Neutrix compositions of particular distributions

Neutrix composition of the distributions x* and x/. for
A=—1,-2,...,u>0and \y € Z~

The following theorem is proved:

Theorem
The distribution (x!!)~™ exists and

(Xi)—m — X;S_(_AI)S(_‘I)mm![ZC(p) + ¢(m — 1)] + S(Z)(S — 1)

(s—1)
p 6>V (x)
(10)
forpy>0,m=1,2,... andum=s(s e Z").
v
Some compositions of distributions in neutrix ¢ KMNS 2019 17/26



Neutrix compositions of particular distributions

Neutrix composition of the distributions x* and x/. for
A=—1,-2,...,u>0and \y € Z~

Corollary: The distribution (x)~"™ exists and

P G ORRILEL EERTICESIFEIS

(11)

fory>0m=1,2...andum=secZ".
Corollary: Let by F,(x) we denote the distribution x_", then the
distribution F(x}/") exists and

(xjg) - = x;1 —(=1)"r'[2¢c(p) + &(r — 1)]6(x) (12)

forr=1,2,..., where ¢(r) and c(p) are defined in the previous
lemma.

Limonka Koceva Lazarova [Some compositions of distributions in neutrix « KMNS 2019 18/26



Neutrix compositions of particular distributions

Neutrix composition of the distributions x/, |x|*, x~° and x~°In x|

We have proved that:

Theorem

The composition of the distributions (x!')S exists and

_ —1)m+se _
(etye = S s (13)
forpn>0,8s=1,2,..., where us = mec Z*

Special case:

(%) = 1% setatn)

Limonka Koceva Lazarova [Some compositions of distributions in neutrix ¢
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Neutrix compositions of particular distributions

Neutrix composition of the distributions x/, |x|*, x~° and x~°In x|

The result is given in:
Theorem
The composition of the distributions (|x|*)S exists and

() = 2D im0 (14)

forn>0,s=1,2,..., whereus=m=1,3,5,..., and
(IX")=*=0 (15)

forpn>0,s=1,2,..., whereus=m=#1,3,5,....
1
Special case (|x|s)=° = 2sc(p)d(x).
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Neutrix compositions of particular distributions

Neutrix composition of the distributions x/, |x|*, x~° and x~°In x|

By using of the theorem which refers to the compositions (x/')~%, the
corollaries follow:
Corollary:The compositions of the distributions (x)° exists and

()7 = = () s+ P 10000 (19

forp>0,s=1,2,... and us = me Z*, where

Lx = (E1)s!2e()+é(s—1)]+mé(m—1)]
m,s m!
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Neutrix compositions of particular distributions

Neutrix composition of the distributions x/, |x|*, x~° and x~°In x|

Corollary: The composition of the distributions (|x|);® exists and

(K1)3% = X7+ (s = 2 2SS0, 17

foruy>0,s=1,2,... andus=m=1,3,5,..., and
(IX1")58 = x| 4 Ly 660" (x) (18)

fory>0,s=1,2,... andus=m+#1,3,5,....
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Neutrix compositions of particular distributions

Neutrix composition of the distributions x/, |x|*, x~° and x~°In x|

By Fisher and Nicholas the following theorem is proved:

Theorem
The composition of the distributions (x’.)~° exists and

(x})™S = x{"® + K66V (x) (19)

forr,s=1,2,..., where Kr g = (—1)"" (’1)55![20(’))*3(;)?1)Hrsd’(’sq).

Limonka Koceva Lazarova [Some compositions of distributions in neutrix ¢ KMNS 2019 23/26



Neutrix compositions of particular distributions

Lemma:

If ¢ is arbitrary function in D[—1,1] . Then:

! s—1 (i
(o) .
(X2%, p(x / x~[p(x il ”( )X’]dX—
0 i=0
s-2 (l _ (s—1)
© p(s —1)p*~1(0)
=12, ... 20
’Z:I'S—I—1 (s—1)! s=1.2...., (20)
1
(X °Inxy, 0(x)) = [ x *Inx[p(x) — Z w I xdx—
E L) ¢(() 2)(5-1(0) (i) &)
i S— S5— i
B ;) i!(i—i—1)2 - (sf1)! 82 2,¢1(8) = ; N
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Neutrix compositions of particular distributions

Neutrix composition of the distributions x/, |x|*, x~° and x~°In x|

We have proved the following theorem:
Theorem

The composition of the distributions x~%In | x| and x!_ exists and

(X)) 7SIn XL = xS Inxg + K70~ (x), (22)

1
fors =1,2,..., where c¢i(p) = fln2 tp(s=D(t)dt

rs 1 S+1
Kis = Gl (Gl - ofs— 1)K + o(rs — 1)]}.

Limonka Koceva Lazarova [Some compositions of distributions in neutrix ¢ KMNS 2019 25/26




Neutrix compositions of particular distributions

Thank You For Your Attention

Limonka Koceva Lazarova [Some compositions of distributions in neutrix « KMNS 2019 26/26



	Neutrix calculus
	Neutrix compositions of distributions
	Neutrix compositions of particular distributions

