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Introduction

Workshop on Modern Applied Mathematics PK 2017 is the sixth edition ofan annual conference on modern mathematics organized by the Institute ofMathematics of the Faculty of Physics, Mathematics and Computer Science,Tadeusz Kościuszko Cracow University of Technology.
The Conference aims to present new results, to promote and to bringtogether researchers in the different research areas of mathematics andinfluence more cooperation among scientists working in mathematics. Thisconference will provide a unique forum for exchanging ideas and in-depthdiscussions on different aspects and different branches of mathematics.
You can find detailed information about conference on the site:
www.wmam.pk.edu.pl

I would like to thank professors Dariusz Dereniowski, Zbigniew Ha-jto, Aleksander Iwanow, Anna Pajor, Andrzej Schinzel, Daniel Simson andRyszard Szwarc for accepting invitation to give a lecture during the confer-ence and all participants for interest in the fourth edition of our conferenceand scientific research in the field of mathematics.
The conference is under the media patronage of Welcome Cracow.
I would like to express my thanks to Board of Directors and the Admin-istration of the Institute of Mathematics as well as the staff of the Institutefor their friendliness and support for conference organization.

On the behalf of the organizing committeeGrzegorz Gancarzewicz
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Plenary Lectures

Searching graph structuresDariusz Dereniowski
Faculty of Electronics, Telecommunications and Informatics
Gdańsk University of Technology, Gdańsk, Polande-mail: deren@eti.pg.edu.plIn this talk we discuss some searching problems when generalized tograph structures. The point of departure for these problems is the classicalbinary search in a sorted array. A more general scenario then to consideris a partial order instead of a sorted array as a structure to be searched [1].We discuss the problems from an algorithmic perspective and also point outseveral equivalent formulations, including edge ranking [2] and tree-depth [3].
References

[1] Y. Ben-Asher, E. Farchi and I. Newman, Optimal search in trees, SIAM J.
Comput., 28: 2090–2102 (1999).[2] D. Dereniowski, Edge ranking and searching in partial orders, Disc. Appl.
Math. 156: 2493–2500 (2008).[3] J. Nešetřil and P. Ossona de Mendez. Tree-depth, subgraph coloring andhomomorphism bounds. Eur. J. Comb. 27: 1022–1041 (2006).

Jacobian Problem and strongly normal extensions of differential
fieldsZbigniew Hajto
Jagiellonian University, Krakówe-mail: zbigniew.hajto@uj.edu.plIn 2003 Jerald Joseph Kovacic published his very important work "Thedifferential Galois theory of strongly normal extensions" [1] in which he re-constructed Kolchin’s fundamental ideas of differential Galois theory in the
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modern setting of differential algebra. In the talk, following the philoso-phy of Kovacic I will present a differential version of the theory of polyno-mial automorphisms starting from Picard-Vessiot theory [1] and will discussdeep relationship with tensor products and strongly normal extensions. Fi-nally I will mention some recent computational results on polynomial auto-morphisms and Jacobian Conjecture obtained in collaboration with ElżbietaAdamus, Paweł Bogdan and Teresa Crespo [3].
References

[1] J. J. Kovacic, The differential Galois theory of strongly normal extensions,Trans. Amer. Math. Soc. 355 (2003), 4475-4522.
[2] T. Crespo, Z. Hajto, Picard-Vessiot theory and the Jacobian problem,Israel Journal of Mathematics 186 (2011), 401-406.
[3] E. Adamus, P. Bogdan,T. Crespo, Z. Hajto, An effective study of polyno-

mial maps, Journal of Algebra and Its Applications Vol. 16, No 8 (2017),13 p.
Quantum circuits, decidability and continuous logicAleksander Iwanow
Silesian University of Technology, Gliwicee-mail: Aleksander.Iwanow@polsl.plContinuous logic is the basic model theoretic tool for Hilbert spaces and
C∗-algebras. This suggests that quantum circuits, quantum automata andquantum computations in general can be defined in appropriate continuousstructures and studied by means of continuous logic. In my talk I will presentan attempt of this approach. The main results concern decidability of con-tinuous theories of classes of dynamical qubit spaces. They are motivatedby algorithmic problems in quantum automata.
Bayesian analysis of short- and long-run relationships among prices
on financial marketsAnna Pajor, Justyna Wróblewska
Cracow University of Economics, Krakówe-mail: pajora@uek.krakow.plWidely-used models for financial time series are based on conditionalheteroscedasticity processes. The most popular ones are the GeneralizedAutoregressive Conditional Heteroskedastic (GARCH) and the Stochastic
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Volatility (SV) processes, though the latter are rarely used. However, someresearch has shown that apart from the fact that the variability of financialtime series (measured, for example, by the conditional covariance matrix)varies over time, on financial markets there exist long-term relationships.Therefore, it appears essential to construct such models in which the possiblepresence of long-run relationships and time-variable volatility are simulta-neously taken into account.Recently, new multivariate time series models which integrate the VECrepresentation of a VAR structure with stochastic volatility have been pro-posed by Pajor and Wróblewska (2017) and by Osiewalski and Osiewalski(2013, 2016). Bayesian Vector Error Correction - Stochastic Volatility (VEC-SV) models enable us to capture the long-run relationships among processes,and also to formally examine the presence of time-variation in the condi-tional covariance matrix. In the VEC-SV models proposed by Pajor andWróblewska (2017) stochastic volatility is represented by either the Mul-tiplicative Stochastic Factor (MSF) process or by the MSF-SBEKK specifi-cation. In the VEC-GMSF-SBEKK models considered by Osiewalski andOsiewalski (2016) stochastic volatility is represented by generalizations ofthe MSF-SBEKK structure.The purpose of the talk is to discuss the properties of the Bayesian VEC-MSF models in context of modelling financial time series. Another purposeof this talk is to compare the forecasting performance of three types ofmodel specifications: the VEC-MSF model with constant conditional corre-lations, the VEC-MSF-SBEKK model with varying conditional correlations,and the VEC model with constant conditional covariance matrix.Based on daily quotations on three major exchange rates:PLN/EUR, PLN/USD and EUR/USD, the predictive capacity of the modelsunder consideration is compared. By modelling the exchange rates (where,on the ground of lack of arbitrage opportunities, the cointegrating vectormay be assumed to be known a priori) it will be possible to show howimportant for prediction it is to take into account a long-run relationshipin financial data. The main criterion used in this study for drawing thiscomparison is the predictive Bayes factor. Out-of-sample analysis with theuse of cumulative predictive Bayes factors shows that introducing long-runrelationship into the model improves its predictive performance.
References

[1] K. Osiewalski and J. Osiewalski, A Long-Run Relationship between DailyPrices on Two Markets: The Bayesian VAR(2)-MSF-SBEKK Model Cen-
tral European Journal of Economic Modelling and Econometrics , 5(1):65–83 (2013).

[2] K. Osiewalski and J. Osiewalski, Hybrid MSV-MGARCH Models - GeneralRemarks and the GMSF-SBEKK Specification Central European Journal
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of Economic Modelling and Econometrics, 8(4): 241–271 (2016).

[3] A. Pajor, J. Wróblewska, VEC-MSF models in Bayesian analysis of short-and long-run relationships, Studies in Nonlinear Dynamics & Economet-
rics, 21(3): 1–22 (2017).

On factors of Stern polynomialsAndrzej Schinzel
Institute of Mathematics of the Polish Academy of Sciences, Warszawae-mail: A.Schinzel@impan.plKlavžar, Milutinović and Petr [2] defined in 2007 the sequence of polyno-mials Bn(x) by the formulae:

B0(x) = 0, B1(x) = 1,
B2n(x) = xBn(x), B2n+1(x) = Bn(x) + Bn+1(x).

M. Ulas [3] conjectured in 2011 that x + 1, 2x + 1, 3x + 1 are the onlyprimitive linear polynomials with integral coefficients and the coefficientspositive that divide infinitely many Bn(x); the conjecture was proved in 2014by M. Gawron [1]. He proved besides that the lower natural density of nsuch that 2x + 1|Bn(x) or 3x + 1|Bn(x) is 0. The question of density will beconsidered in the lecture for arbitrary irreducible polynomials.
References

[1] M. Gawron, A note on the arithmetic properties of Stern polynomials,
Publ. Math. Debrecen 85: 453–465 (2014).

[2] S. Klavžar, U. Milutinović, C. Petr, Stern polynomials, Adv. in Appl. Math.
39: 86–95 (2007).

[3] M. Ulas, On certain arithmetic properties of Stern polynomials, Publ.
Math. Debrecen 79: 55–81 (2011).

Representations of Algebras, Mesh Quivers, Singularities of Tame
Type and Birkhoff Problems for Nilpotent Linear OperatorsDaniel Simson
Nicolaus Copernicus University, Toruńe-mail: simson@mat.umk.plOne of the aims of this talk is to explain an interrelation between the clas-sification of singularities of algebraic surfaces, the local algebras of singular
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points, a use of the category coh-X of coherent sheaves on an algebraicvariety X and its derived category Db(coh-X) in the sense of Grothendieck-Verdier (1960), a use of module categories mod R of finite-dimensionalalgebras R and their derived categories Db( mod R) . In particular, wediscuss tame representation type hypersrurface singularities of the type
f = xa1 + xb2 + xm , a, b,m ≥ 2, in relation with m-nilpotent linear mono-representations of the two-flag poset Iab and the category coh-X(a,b,m) ofcoherent sheaves over the weighted projective line X(a,b,m) in the sense ofGeigle-Lenzing, see [6]. Illustrative examples will also be presented.
References

[1] V. I. Arnold, Critical points of smooth functions and their normal forms,
Doklady Akad. Nauk SSSR 30 (1974), 3-66 (see also Proceedings ICM,Vancouver, 1(1974), 19-39.

[2] I. Assem, D. Simson and A. Skowroński, Elements of the Representation
Theory of Associative Algebras, Volume 1. Techniques of Representation
Theory, London Math. Soc. Student Texts 65, Cambridge Univ. Press,Cambridge-New York, 2006.

[3] I. N. Berntein, I. M. Gelfand and S. I. Gelfand, Algebraic bundles over
Pn and problems of linear algebra, Funkcj. Analiz i Ego Prilozhenyia(Russian) 12(3) (1979), 66-69.

[4] Yu. A. Drozd, Cohen-Macaulay modules and vector bundles, Proc. Euro-conference in: îInteractions between Ring Theory and Representationsof Algebrasî, Lecture Notes in Pure and Appl. Math. (Marcel Dekker,New York, 2000), Vol. 210(2000), 107-130.
[5] M. Hazewinkel, W. Hesselink, D. Siersma and F. D. Veldkamp, The ubiq-uity of Coxeter- Dynkin diagrams (an introduction to the A-D-E problem),

Nieuw Arch. Wisk. (3) 25(1977), 257-307.
[6] D. Kussin, H. Lenzing and H. Meltzer, Nilpotent operators and weightedprojective lines, J. reine angew. Math. 685(2013), 33-71.
[7] D. Kussin, H. Lenzing and H. Meltzer, Triangle singularities, ADE-chainsand weighted projective lines , Adv. Math. 237(2013), 194–251.
[8] B. Makuracki and D. Simson A Gram classification of principal Cox-regular edge-bipartite graphs via inflation algorithm, Discrete Appl. Math.238(2018), ??-??.
[9] A. Mróz and J. A. de la Peña, Tubes in derived categories and cyclotomicfactors of Coxeter polynomials of an algebra, J. Algebra 420(2014), 242-260.
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[10] C. M. Ringel and M. Schmidmeier, Invariant subspaces of nilpotent linearoperators, I, J. reine angew. Math. 614(2008), 1–52.[11] D. Simson, Cohen-Macaulay modules over classical orders„in: Proc. Eu-roconference in: îInteractions between Ring Theory and Representationsof Algebrasî, Lecture Notes in Pure and Appl. Math. Marcel-Dekker,210(2000), pp. 345–382.[12] D. Simson, Tame-wild dichotomy of Birkhoff type problems for nilpotentlinear operators, J. Algebra 424 (2015), 254–293.[13] D. Simson, Symbolic algorithms computing Gram congruences in theCoxeter spectral classification of edge-bipartite graphs, I. Gram classifi-cation, II. Isotropy mini-groups, Fund. Inform. 145(2016), pp. 19–48 and49–80.[14] D. Simson, Representation-finite Birkhoff type problems for nilpotent lin-ear operators, J. Pure Appl. Algebra ??? (2018), in press,doi10.1016/j.jpaa.2017.09.005.[15] D. Simson and A. Skowroński, Elements of the Representation The-

ory of Associative Algebras, Volume 3. Representation-Infinite Tilted
Algebras, London Math. Soc. Student Texts 72, Cambridge Univ. Press,Cambridge-New York, 2007.

The Order of indeterminate moment problemsRyszard Szwarc
University of Wrocławe-mail: szwarc2@gmail.comFor a probability measure µ supported in a bounded interval the moments

mn = ∫ ∞
−∞

xndµ(x)
determine this measure. In case the support of µ is unbounded the situa-tion is much more complex. There are measures for which the momentsdetermine them, for example

dµ(x) = π−1/2e−x2 dx.On the other hand some sequences of moments mn correspond to manymeasures on the real line. The problem of determinacy can be described interms of polynomials orthonormal with respect to the inner product
(f , g) = ∫ ∞

−∞
f (x)g(x)dµ(x).
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The theory goes back to Marcel Riesz and Rolf Nevanlinna.On the other hand this problem is associated with essential self-adjointnessof certain operators in Hilbert space, so called Jacobi matrices.We are going to present elements of the theory and some recent results(joint with Christian Berg from Copenhagen) connecting properties of Jacobimatrices with summability properties of orthonormal polynomials.
References

[1] C. Berg, R. Szwarc, The order of indeterminate moment problems, Adv.
Math. 250: 105–143 (2014).

[2] B. Simon, The classical moment problem as a self-adjoint finite differenceoperator, Adv. Math 137: 89–203 (1998).
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Contributed Talks

The Hodge numbers four Kummer type Calabi-Yau manifolds in
arbitrary dimensionDominik Burek
Jagiellonian University, Krakówe-mail: dominik.burek@im.uj.edu.plIn [1] S. Cynk and K. Hulek constructed Kummer type Calabi-Yau mani-folds in arbitrary dimension as a quotient of product of elliptic curves by agroup action. These varieties are supposed to satisfy one of the C. Voisin’sconjectures. We will compute Hodge numbers of these varieties using Chen-Ruan cohomology ([2]).
References

[1] S. Cynk, K. Hulek, Higher-dimensional modular Calabi-Yau manifolds,
Canad. Math. Bull., 50 (2007), 486–503.

[2] W. Chen, Y. Ruan, A new cohomology theory of orbifold, Comm. Math.
Phys. 248(1), 1–31, 2004.

Period integrals of rigid double octic Calabi-Yau threefoldsSławomir Cynk
Jagiellonian University, Krakówe-mail: slawomir.cynk@uj.edu.plIn his PhD thesis [2] C. Meyer gave equations of 11 rigid double octicCalabi–Yau 3–folds and the listed associated modular forms. I will presentnumerical computation (MAPLE) of some period intergrals and discuss re-lation between the lattice they generate and special L–values of the modularforms.Joint work with Duco van Straten (Jahonnes Gutenberg–Universität, Mo-guncja, Niemcy)
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References

[1] S. Cynk, D. van Straten, Periods of double octic Calabi–Yau manifolds,arXiv:1709.09751 [math.AG]
[2] C. Meyer, Modular Calabi-Yau threefolds. Fiebilds Institute Monographs,22. American Mathematical Society, Providence, RI, 2005.
Number of solutions of equations over finite fieldsAleksander Czarnecki
Jagiellonian University, Krakówe-mail: aleksander.czarnecki@doctoral.uj.edu.plConsider a polynomial f in n variables with coefficients in a finite fieldwith q elements of characteristic p. In the talk I will discuss an algorithm forcounting the number of solutions f = 0 over the base field and all finite ex-tensions of the base field. This leads to the zeta function of the hypersurfacedefined by f . By Dwork rationality theorem such a zeta function is alwaysthe quotient of two polynomials with integer coefficients. The algorithm ([1])is based on the specific deformation method, which allows us to control thebehaviour of the zeta function of one-parameter family of hypersurfaces.We will make use of the Lefschetz fixed point formula and properties of thezeta function known as the Weil conjectures. The motivation comes fromthe modularity problem of Calabi-Yau varieties ([2]).
References

[1] A.G.B. Lauder, Deformation theory and the computation of zeta func-
tions, Proc. London Math. Soc, 3:565602, 2004.

[2] C. Meyer, Modular Calabi-Yau threefolds, Fields Institute Monograph 22(2005), AMS.
Associative words in some metabelian groups of exponent 2pKarol Duda
Silesian University of Technology, Gliwicee-mail: kmj.duda@gmail.comThe talk will be about associative words and group words in groups.Let F2 be a free group, freely generated by x, y . A word w(x, y) ∈ F2is associative in a group G if the operation a ∗ b = w(a, b), a, b ∈ G isassociative and w(x, y) is called a group word in G if the algebra (G, ∗) isa group. It is known that in free groups and in abelian groups the only
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associative words are 1, x, y, xy, yx. Płonka in 2013 described associativewords and group words in the symmetric group S3 [1].I shall talk about the recent work joint with Witold Tomaszewski, inwhich we describe associative words and group words in groups which areextensions of an abelian group of odd prime exponent by a group of exponent2.
References[1] Płonka E., Associative words in the symmetric group of degree three,

Algebra and Discrete Mathematics 15(1), (2013), 83-95.[2] Duda K., Tomaszewski W., Associative words in the varieties ApA2, inpreparation.
Modified Zhu condition for 1-edge hamiltonian graphsGrzegorz Gancarzewicz
Cracow University of Technology, Krakówe-mail: gancarz@pk.edu.plWe consider only finite graphs without loops and multiple edges. Fora 3-connected graph G on n vertices and minimum degree δ < n2 , we provethat if for all vertices x , y such that d (x) = δ and d (y) < n+12 we have
xy ∈ E (G), then G is 1-edge hamiltonian.
References

[1] E. Flandrin and A. Marczyk and H. Li and M. Woźniak, A note on a newcondition implying pancyclism, Discussiones Mathematicae 21 (2001)137 — 143.[2] R. Zhu, Circumference in 2-connected graphs, Qu-Fu Shiyuan Xuebao
4 (1983) 8 — 9.

The hidden beauty and applications of Böröczky’s configurationsJakub Kabat
Pedagogical University of Cracow, Krakówe-mail: xxkabat@gmail.comBöröczky’s configuration is a system of lines constructed due to the cer-tain combinatorial problem. In the talk we will discuss some applicationsand properties of these configurations and their esthetic advantages.
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Portfolio dynamic via copula with composite likelihood methodSylwia Konefał
Pedagogical University of Cracow, Krakówe-mail: konefalsylwia93@gmail.comWe propose a method of modelling financial portfolio dynamic usingcopulas and composite likelihood method. Copulas allow to measure inter-dependence between financial instruments and to build an efficient invest-ment portfolio. CLM makes the fit computationally faster and comparablyefficient as compare to maximum likelihood method.
References

[1] Engle, Robert, Dynamic Conditional Correlation: A simple class of multi-variate generalized autoregressive conditional heteroskedasticity models,
Jurnal of Business & Economic Statistics, vol. 20, no 3, p.339–350, Taylor& Francis, 2002.

[2] Fermanian, Jean–David; Malongo, Hassan, On the stationarity of dynamicconditional correlation models, Econometric Theory, vol. 33, no 3, p.636–663, Cambridge University Press, 2017.
[3] Varin, Cristiano; Reid, Nancy; Firth, David, An overview of compositelikelihood methods, Statistica Sinica, p. 5-42, JSTOR, 2011.
Nonlinear singular integral operators depending on two parame-
tersGrażyna Krech
AGH University of Science and Technology, Krakówe-mail: krech@agh.edu.plThe aim of the talk is to present approximation properties of the nonlin-ear singular integral operators depending on two parameters.We give theorems on the degree of approximation of functions by theseoperators. We also present specific examples of nonlinear singular integraloperators for which the main theorems apply.
References

[1] H. Karsli, Convergence and rate of convergence by nonlinear singularintegral operators depending on two parametres, Appl. An. 55: 781–791(2006).
[2] H. Karsli and V. Gupta, Rate of convergence of nonlinear integral opera-tors for functions of bounded variation, Calcolo 45: 87–98 (2008).
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[3] T. Świderski and E. Wachnicki, Nonlinear singular integrals dependingon two parameters, Comment. Math. 40: 181–189 (2000).
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Tensor representations and regularity of linear maps of algebrasSławomir Kusiński
student at Silesian University of Technology, Gliwicee-mail: skwinged@gmail.comOne of three main aspects of theory of differentiation is local lineariza-tion of mappings between topological modules. This prompts to take a closerlook at linear mappings themselves. When we are given additional structureof an algebra the question arises about a possibility of representation of lin-ear maps with use of the multiplication operation. Such a representation canbe achieved by generalizing the method known from quaternionic analysis,giving us a representation of a ring A ⊗Î−A in an abelian group L(D;B,A),where Î−A denotes the opposite ring of A. However, unlike in quaternioniccase, this representation need not always be faithful. This forces us to takea quotient of the algebra A ⊗Î−A . I have put forward a conjecture about theform of this quotient algebra, half of which unfortunately turned out to befalse, the other half still being unresolved. During the talk the examples willbe given of algebras for which conjecture holds. I will also show how thisrepresentation allows us to distinguish a class of linear endomorphisms ofalgebra A - called regular maps - well behaved with respect to the multipli-cation operation.
Estimating the mean in the Fraction of Time ApproachJacek Leśkow
Cracow University of Technology, Krakówe-mail: jleskow@pk.edu.pln the presentation new results on estimating the mean from a singlerealization of the signal will be presented. The adopted approach is quitegeneral since it does not require ergodicity assumptions. Instead, using theconcept of the relative measure, the usual characteristics of the signal arebuilt. In the single realization approach, the problem of the estimating themean is addressed. The Central Limit Theorem is obtained with the speedof convergence that is faster than usual for some classes of functions.
References

[1] Dehay, D. Leśkow, J. and Napolitano, A. Functional Central Limit Theo-
rem, IEEE Transactions on Signal Processing, 2013
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Mechanisms resulting in equilibrium in the private ownership
economyAgnieszka Lipieta
Cracow University of Economics, Krakówe-mail: alipieta@uek.krakow.plThe equilibrium in the economy is often understood as the state in whicheconomic agents do not have motivation to change their activities on mar-kets. The concept that during the economic evolution, producers and con-sumers adjusted their plans of action to equilibrium was introduced to eco-nomics by Joseph Schumpeter (Schumpeter 1912). Arrow and Debreu (Ar-row, Debreu, 1954) formulated the sufficient conditions for the existenceof equilibrium in the competitive economy with production and the privateownership (see Debreu, 1959; Mas-Colell et al., 1995). Their results becamethe basis for the general equilibrium theory. In this context, let us considera private ownership economy in which, if economic agents managed to re-alize their aims at given prices, then the market clearing condition wouldnot be satisfied. It means that there is no equilibrium in the economy understudy. Such aĘsituation can occur during the last stage of the economic evo-lution, when innovations are absorbed into the consumersŐ plans of action.The aim of the paper is to determine, under natural economic assumptions,some mechanisms in the HurwiczŐs sense (Hurwicz, Reiter, 2006; Lipieta,Malawski, 2016) which can appear within the Schumpeterian evolution. Thepresented mechanisms result in equilibrium in the private ownership econ-omy and some of them are the consequences of the creative destructionprinciple.
References

[1] Arrow K. J ., Debreu G. (1954), Existence of an equilibrium for a compet-itive economy, Econometrica 22; pp. 265-290.
[2] Debreu G. (1959) Theory of value, New York. Viley.
[3] Hurwicz L, Reiter S (2006), Designing Economic Mechanism, CambridgeUniversity Press, New York.
[4] Lipieta A., Malawski A. (2016), Price versus Quality Competition: InSearch for Schumpeterian Evolution Mechanisms, Journal of Evolution-

ary Economics 26 (5), doi:10.1007/s00191-016-0470-8; pp. 1137-1171.
[5] Mas-Colell A.,ĘWhinston M.ĘD.,ĘGreenĘJ.ĘR. (1995), Microeconomic The-

ory, Oxford University Press, New York.
[6] Schumpeter J. A (1912), Die Theorie der wirtschaftlichen Entwicklung,Leipzig, Duncker & Humblot. English translations: The theory of eco-
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nomic development, Cambridge, MA, Harvard University Press 1934 and
A Galaxy Book, New York, Oxford University Press 1961.

Properties of formal inverses of certain 2-automatic sequencesŁukasz Merta
Jagiellonian University, Krakówe-mail: lukasz.merta.26@gmail.comLet p be a prime number. Let (an)n∈N be an infinite sequence with val-ues in Fp . Consider a formal power series F = ∑∞

n=0 anXn . If a0 = 0 and
a1 6= 0, then there exists a unique formal power series G ∈ Fp[[X]], suchthat F (G(X)) = X. The sequence (bn)n∈N of coefficients of G is then called
a formal inverse of the sequence (an)n∈N. We consider the following prob-lem: for a given p-automatic sequence (an)n∈N, what can be said about theproperties of its formal inverse?This problem was studied by M. Gawron and M. Ulas in the case whenthe sequence (an)n∈N is the Thue–Morse sequence, which is 2-automatic. Inthe talk, I will present the properties of the formal inverses of some otherautomatic sequences, mainly the Baum–Sweet sequence.
References[1] Jean-Paul Allouche and Jeffrey Shallit, Automatic sequences: Theory,

applications, generalizations, Cambridge University Press, Cambridge,2003.[2] Maciej Gawron and Maciej Ulas, On formal inverse of the Prouhet-Thue-Morse sequence Discrete Math., 339(5):1459–1470, 2016.
p-adic Denseness of Subsets Creating a Partition of N+ and their
Quotient SetsPiotr Miska
Jagiellonian University in Krakówe-mail: piotrmiska91@gmail.comLet A be a subset of N+. Then the set

R(A) = {ab : a, b ∈ A}
will be called the quotient set of A. Subject of denseness of sets of the form
R(A), where A ⊂ N+, in the set of positive real numbers was widely studied.Despite this, the issue of denseness of quotient sets in p-adic fields has manyopen questions. The first comprehensive study of this problem can be found

32



Workshop on Modern Applied Mathematics, Kraków, Poland, 17-19.11.2017
in the paper [1]. Its authors stated a question about existence of sets A and
B such that A ∪ B = N+ and R(A), R(B) are not dense in Qp for any primenumber p.The aim of the talk will be presenting p-adic topology on Q, arithmeticinterpretation of being a dense set in Qp and giving the results which allowus to give the negative answer to the mentioned question.This is a joint work with Carlo Sanna.
References

[1] S. R. Garcia, Y. X. Hong, F. Luca, E. Pinsker, C. Sanna, E. Schechter, A.Starr, p-adic quotient sets, Acta Arith. 179 (2017), 163-184.

Holomorphic polyhedra and polynomial approximationRafał Pierzchała
Jagiellonian University, Krakówe-mail: Rafal.Pierzchala@im.uj.edu.plWe will discuss an estimate for the Siciak extremal function. As anapplication we will present some results describing how fast holomorphicfunctions defined in a neighbourhood of a compact holomorphic polyhedroncan be approximated uniformly on this polyhedron by complex polynomials.
References

[1] R. Pierzchała, Semialgebraic sets and the Łojasiewicz–Siciak condition,
J. Anal. Math. 129 (2016) 285–307.

[2] R. Pierzchała, An estimate for the Siciak extremal function – subanalyticgeometry approach, J. Math. Anal. Appl. 430 (2015) 755–776.
[3] R. Pierzchała, Approximation of holomorphic functions on compact sub-sets of RN , Constr. Approx. 41 (2015) 133–155.
[4] R. Pierzchała, The Łojasiewicz–Siciak condition of the pluricomplex Greenfunction, Potential Anal. 40(1) (2014) 41–56.
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Linear systems in symmetrized tropical algebraArtur Piękosz
Cracow University of Technology, Krakówe-mail: apiekosz@pk.edu.plThe tropical algebra Rmax = (R ∪ {−∞},max,+,−∞, 0) is a semifieldwith operations ⊕ = max, ⊗ = +. The symmetrized tropical algebra Sis a quotient dioid obtained from some algebra structure on R2

max , where
	 is defined. Elements can have three possible signs: ⊕ (plus), 	 (minus)and • (balanced), hence S = S⊕ ∪ S	 ∪ S• as sets. The neutral elementsfor binary operations ⊕,⊗ are denoted by ε, e. We get a natural balancerelation: a∇b iff a 	 b∇ε iff a 	 b ∈ S•. Natural operations on matriceshave their tropical counterparts. Linear systems of equations over Rmax ofthe form A⊗ X ⊕ B = C ⊗ X ⊕D have their counterparts as linear systemsof balances over S of the form (A	C)⊗X∇(D	B). We discuss how usingthe tropical version of the Moore-Penrose (pseudo)inverse of a matrix couldhelp with finding solutions of such systems.
References[1] F. Baccelli, G. Cohen, G.J. Olsder and J.-P. Quadrat, Synchronization and

Linearity: An Algebra for Discrete Event Systems, John Wiley & Sons,Chichester, 1992.[2] P. Butkovič, Max-linear Systems: Theory and Algorithms, Springer-Verlag, London, 2010.[3] C. Özel, A. Piękosz, E. Wajch, H. Zekraoui, The minimizing vector theo-rem in symmetrized max-plus algebra, arXiv:1708.06407.
Some applications of the Bayes theoremAnna Polianchikova
Cracow University of Technology, Krakówe-mail: polyanchikova@gmail.comIn this talk we will discuss some of the modern uses of the Bayes theo-rem. We will focus on presenting its usefulness in the analysis of profitabilityof production, analysis of mammographic findings and construction of anti-spam filter. In particular, we will show an individually created example ofhow an anti-filter using the Bayes theorem can be applied.
References[1] Sh. B. McGrayne, The theory that would not die: how Bayes rule cracked

the enigma code, hunted down Russian submarines, and emerged tri-
umphant from two centuries of controversy, Yale University Press, 2011.
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[2] V. Elavarasan, Email Filters that use Spammy Words Only, University ofTexas at Austin, 2006.
[3] D. W. Hubbard, How to Measure Anything: Finding the Value of Intan-

gibles in Business, John Wiley & Sons, Inc., 2007.
Vibration analysis by functional methodsMaria Skupień
Pedagogical University of Cracow, Krakówe-mail: marysia.skupien@gmail.com authors.Vibration signals sampled with a very high frequency (20 kH) constitutea basic source of information about machine behavior. Nevertheless, a bigdimensionality of data set and its strong contaminations cause difficultieswith detection of frequencies specific for a particular local damage. Spectralanalysis tools for example spectrograms are not sufficient to distinct IFB -informative frequency band. Hence, as a counterpart to discrete methods, wepropose functional approach to solve that problem. New data set becomesa collection of continuous random functions. We apply techniques of thefunctional data analysis (FDA), for example functional principal componentsanalysis to reduce dimensionality. Next, we propose a new measure for IFBbased on scores of FPC and try to choose the most optimal reduced model.
References

[1] L. Horváth, P. Kokoszka, Inference for Functional Data with Applica-
tions, Springer-Verlag, New York etc., 2012.

[2] J. Obuchowski, A. Wyłomańska, R. Zimroz, Selection of informative fre-quency band in local damage detection in rotating machinery, Mechani-
cal Systems and Signal Processing 48: 138–152 (2014).

Liczby quasi-FibonacciegoBarbara Smoleń
Silesian University of Technology, Gliwicee-mail: barbara.smolen94@gmail.comAim of the speech is to present the original, multi-parametric general-izations of the Fibonacci numbers and the Lucas numbers. In fact, thesegeneralizations are not the numbers any more, they are the real polynomi-als of several variables. These polynomials have been obtained on the wayof searching for the most general algebraic methods enabling to generate
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the identities for the Fibonacci and the Lucas numbers. Such approach re-sulted in defining infinitely many different numerical systems named thequasi-Fibonacci numbers of the respective order. We emphasize that thequasi-Fibonacci numbers generalize many other known numerical systems(we confront them with the sequences included in OEIS).Until now, only the one-parametric quasi-Fibonacci numbers of order nwere discussed. It appears that it is proper to consider the numbers de-pending on 0.5φ(n)− 1 parameters for natural odd n. Obviously φ(·) is herethe Euler function. Case n = 5 is represented by the so-called δ-Fibonaccinumbers - only the one-parameter numbers, well-known in literature. In myspeech I will focus my attention on two (the only possible) two-parametric
δ-Fibonacci numbers. I will present the basic properties of these numbers,including the summation and reduction formulae. The attractive possibili-ties for applications of these numbers will be also discussed. Let us noticethat such applications of one-parametric numbers, that is of the mentioned
δ-Fibonacci numbers, enable, among others, to reduce the calculations oftype Fkr Ï Fk for r steps (which resulted, among others, in solving some W.Webb problem).
On the least significant nonzero digits of n! in base bBartosz Sobolewski
Jagiellonian University, Krakówe-mail: bartosz.sobolewski@doctoral.uj.edu.plIn this talk we will present some results concerning the sequence {`b,k(n!)}n≥0of strings of k least significant nonzero digits of n! in a given base b ≥ 2. Inparticular, we will show for which bases b the sequence {`b,k(n!)}n≥0 is auto-matic and find a uniform morphism generating it. This description will allowto compute how often a given string of k digits from the set {0, 1, ..., b− 1}appears in {`b,k(n!)}n≥0. Specific cases have already been studied, for ex-ample b = 2, k = 3 by Deshouillers and Luca [1] and b = 12, k = 1 byDeshouillers and Ruzsa [2].
References

[1] J.-M. Deshouillers and F. Luca, How often is n! a sum of three squares?In: Alladi K., Klauder J., Rao C. (eds) The Legacy of Alladi Ramakrishnan
in the Mathematical Sciences, Springer, New York, 2010.

[2] J.-M. Deshouillers and I. Z. Ruzsa, The least nonzero digit of n! in base12, Pub. Math. Debrecen 79: 395–400 (2011).
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Skewness and Asymmetry in Generalized Gaussian Distribution
ClassBartosz Stawiarski
Cracow University of Technology, Krakówe-mail: bstawiarski@pk.edu.plThe talk will focus on extensions of Generalized Gaussian Distribution –GGD (also known as Exponential Power Distribution – EPD, or GeneralizedError Distribution – GED) admitting skewness and asymmetry, observed em-pirically eg. in econometric time series. The novel parametrization proposedby Zhu and Zinde-Walsh (2009) is more flexible as it allows for asymmetricleft– and right–tail behavior. Hence its versatile applicational potential inmodelling financial data. Estimation techniques will also be addressed to-gether with risk management quantitative aspects. Moreover, further mostup-to-date extension allowing for multimodality will be mentioned.
References

[1] A. Thibault and P. Bondon, A Multimodal Asymmetric Exponential PowerDistribution: Application to Risk Measurement for Financial High-FrequencyData, Proceedings of 25th European Signal Processing Conference, Kos,Greece, 2017
[2] D. Zhu and V. Zinde-Walsh, Properties and Estimation of AsymmetricExponential Power Distributions, Journal of Econometrics 148: 86–99(2009).
On the containment problemTomasz Szemberg
Pedagogical University of Cracow, Krakówe-mail: szemberg@up.krakow.plLet I be a homogeneous ideal in the ring of polynomials over a field.The containment problem is concerned with the characterization of the setof pairs (m, r) such that there is the containment

I (m) ⊂ Ir, (1)
where I (m) is the m-th symbolic power of I and Ir is the ordinary r-th powerof I .Celebrated results of Ein, Lazarsfeld and Smith in characteristic 0 (asymp-totic multiplier ideals) and Hochster and Huneke in positive characteristic(tight closures) give a uniform answer: the containment in (1) holds for
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all m ≥ r · e, where e is the big height of I . In particular in the ring ofpolynomials in (N + 1) variables, the containment in (1) holds for all

m ≥ N · r (2)
and all homogeneous ideals I . In my talk I will report on various conjecturalattempts to weaken the condition in (2) and discuss examples exhibiting limitsto such attempts. The talk is based on a joint paper with Justyna Szpond [1].
References

[1] T. Szemberg and J. Szpond, On the containment problem. Rend. Circ.
Mat. Palermo 66: 233–245 (2017).

Asymptotyczne wartoćci krytyczne i lokalna trywializacja NashaAnna Valette
Jagiellonian University, Krakówe-mail: anna.valette@im.uj.edu.plNiech X ⊂ Rn będzie domkniętą podrozmaitością Nasha. Niech f : X →
Rk będzie odwzorowaniem Nasha. Pokażemy, że poza zbiorem swoich uogól-nionych wartości krytycznych Kf , odwzorowanie f jest lokalnie trywialne wsensie Nasha, tzn. dla każdego y ∈ Rn\Kf istnieje otoczenie U punktu y , orazistnieje dyfeomorfizm nashowski r : f−1(U)→ f1(y)×U taki, że f|f−1(U) = π◦r,gdzie π : f1(y)× U → U jest rzutowaniem kanonicznym.
Quasi-cardinals in Krause’s quasi-set theory for quantum mecha-
nicsEliza Wajch
Siedlce University of Natural Sciences and Humanities, Siedlcee-mail: eliza.wajch@wp.plKrause’s remarkable axiomatic quasi-set theory (in abbreviation: QST)brings a more precise language for mathematics and its applications to quan-tum mechanics which deals with indistinguishable objects. The main aim ofthis talk is to give a brief introduction to QST, to show recent results onquasi-cardinals in QST and to ask open questions relevant to them. It canbe proved that, under the assumption that 2ω = 2ω1 , it may happen that aquasi-set can have at least two distinct quasi-cardinals, all infinite and one ofthem countable. A conclusion from this observation is that Krause’s prim-itive notion of a quasi-cardinal introduced in [2] is inaccurate in QST and
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there does not exist an accurate definition of a countable quasi-set. It is nec-essary to modify QST and to search for adequate concepts of quantities ofobjects inside quasi-sets, taking into consideration results of [1].
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On some cancellation algorithmsMaciej Zakarczemny
Cracow University of Technology, Krakówe-mail: mzakarczemny@pk.edu.plDefinuję bf (n) jako najmniejszą d ∈ N taką, że liczby f (n1, n2, . . . , nm),gdzie n1 +n2 + . . .+nm ≤ n są niepodzielne przez d. Dla wybranych funkcji
f : Nm Ï N znajdę wartości elementów ciągu (bf (n))n∈N lub podam inną jegocharakteryzację.Browkin i Cao [1] pokazali, że dla funkcji f : N2 3 (n1, n2) Ï n21 + n22 ∈ N,ciąg (bf (n))n∈N to rosnący ciąg kolenych bezkwadratowych liczb naturalnych,będących iloczynami liczb pierwszych przystających do 3 modulo 4. W swoimrefaracie przedstawię wyniki z trzech prac [2],[3],[4],[5] dotyczące następują-cych funkcji:

f1(n1) = nk1 , k ≥ 2, f2(n1, n2, . . . , nm) = n1n2 · . . . · nm, m ≥ 2,
f3(n1, n2, n3) = n21 + n22 + n23, f4(n1, n2, n3, n4) = n21 + n22 + n23 + n24,

f5(n1, n2) = nj1 + nj2, j > 3, nieparzyste,
f6(n1) = n1!, f7(n1) = n1!!, f8(n1) = n1bn1 , dla ustalonegob ∈ N,

f9(n1, n2) = 2n1+n2 − 2n1 ,
f10(n1) = Fn1 , gdzie Fn oznacza n-tą liczbę Fibonnaciego,

f11(n1, n2) = od(n1 + n2)− od(n1),
gdzie od(n) oznacza n-tą wstrętną liczbę „odious number”.Dla funkcji f : N2 3 (n1, n2)Ï n31 + n32 ∈ N, charakteryzacja ciągu (bf (n))n∈Nmoże być podana używając wielomianów permutacyjnych skończonego, przemi-ennego, pierścienia ilorazowego Z/mZ.
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W szczególnych przypadkach funkcji f podam dolne i górne ograniczeniana wartości elementów ciągu (bf (n))n∈N.
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On p-adic valuations of colored p-ary partitionsBłażej Żmija
Jagiellonian University, Krakówe-mail: blazejz@poczta.onet.plLet m ∈ N≥2 and for given k ∈ N+ consider the sequence (Am,k(n))n∈Ndefined by the power series expansion

∞∏
n=0

1(1− xmn )k = ∞∑
n=0Am,k(n)xn.

The number Am,k(n) counts the number of representations of n as sums ofpowers of m, where each summand has one among k colors.In the talk we will present some results concerning the p-adic valuationsof the numbers Ap,(p−1)(ups−1)(n), where p ∈ P≥3, u ∈ {2, . . . , p − 1} and
s ∈ N+. These facts generalize the findings obtained for p = 2 by Gawron,Miska and Ulas in [1].The talk is based on joint work with Maciej Ulas.
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Appendix

Goodness-of fit for randomly censored data based on maximum
correlationEwa Strzałkowska-Kominiak
Cracow University of Technology, Krakówe-mail: estrzalkowska-kominiak@pk.edu.plThe maximum correlation, ρ+, is the Frechet-Hoeffding upper bound ofthe correlation coefficient corresponding to the bivariate distribution func-tion H+(x, y) = min(F1(x), F2(y)). It is a measure of agreement between thedistribution functions, F1 and F2, since ρ+ = 1 if and only if F1 = F2 up to ascale and location change. We study the goodness-of-fit test based on ρ+ inthe context of randomly censored data under a general censoring mecha-nism and also in the case of the Koziol-Green model. We prove the asymp-totic properties of the proposed test statistic. Additionally, we present anextensive simulation study on the empirical power which shows a good per-formance of our approach and its advantages over the most famous Pearson-Type test..
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