Accommodation

Dear participants! We expect that this guide will help you to answer for all questions you have about your
accommodation and about “survival” in Kyiv during the conference.

First of all, if you hold this book in your hands, we would like you to wish successful lecture, interesting
presentations and discussions, nice parties and enjoy the conference!

General notes

Address is Vasylkivska str., 36. (Bacuabkiseska 36) or Lomonosov str., 43. (Jlomonocosa 43)

Ukrainian currency is Ukrainian Hryvnias (UAH). Current exchange rate is about 10.6 UAH per 1
EUR (8 UAH per 1 USD). You will need to change some amount of money (or get some cash from cash-
machines or ATMs right on your arrival).

There are several major kinds of public transport in Kyiv:

e Buses (big and long), trolley-buses, trams (state held, price per journey is 1.5 UAH).

e Taxi-buses (not so big as state held, from 20 to 42 seats) (private held, price varies from 2 to 3 UAH

per journey).

e Underground (you will need to purchase special tokens to enter and they cost 2 UAH)

Usually bus service finish their work around 10 pm, underground and many taxi-buses work till midnight,
but be careful.

One big minus of city infrastructure is lack of informational signs in English, so be very careful. If you
will need to catch a taxi, arrange the price of your journey before you sit in the car. Normally from city
center to the accommodation the price would be around 30-40 UAH. We recommend you to call taxi by
phone. Some of popular taxi-services:

Absolute taxi: +38(095)455-95-95, +38(067)455-95-95, +38(063)455-95-95

Etalon taxi: +38(063) 237-54-54, +38(067) 463-54-54, +38(050) 340-54-54, +38(068) 382-54-54
Narodne taxi: +38(093) 387-0-520, +38(067) 444-0-520, +38(050) 414-0-520, +38(068) 199-0-520
Optimalne taxi: +38(067) 665-54-64, +38(098) 900-30-01, +38(066) 088-25-08, +38(063) 119-57-70,
+38(068) 704-96-96

“Boryspil”’ International Airport

You can either take a taxi (this will cost you about 20-25 EUR or 200-250 UAH) or use public
transport. There is a shuttle bus from the airport to the city (Timetable and details are here http:
//airport-borispol.kiev.ua/english/transport/buses.-schedule.-stops.html).

If you decide to use public transport, you will have to make several interchanges. First you
should take shuttle bus to “Harkivska” (Xapkiscbka) underground station (underground map:
http://airport-borispol.kiev.ua/english/transport/kiev-metro.html) and go to “Palats sportu”
where you should switch to blue line (“Ploshcha Lva Tolstogo”) and then go to “Vasylkivska”.

FAQ
How do I get to the Cybernetics Faculty building from Kyiv’s railway station?

You can do this using:

e Minibus number 458 (Central railway station). You should go to the station “Expocenter of Ukraine”
(Ve-De-En-Ha). - Fare - 3 grivnas.

e Minibus number 726 (Central reailway station, near McDonalds). You should go to the station
“Expocenter of Ukraine” (Ve-De-En-Ha). - Fare - 2 grivnas (within city).

e Minibus number 726 (Southern reailway station). You should go to the station “Expocenter of
Ukraine” (Ve-De-En-Ha). - Fare - 2.5 grivnas (within city).

e Kyiv subway. You should get on a subway at Vokzalnaya station (near Central railway station and
change for another line on Khreschatyk station (from red line to blue line) and go to the Vasyl’kivs’ka
(final station). Fare - 2 grivnas.

How do I get to the Cybernetics Facult bulding from Kyiv’s Central bus terminal?

You can do this using:



e Trolleybusses number 11,12,2. You should go to the station “Expocenter of Ukraine” (Ve-De-En-Ha).
Fare - 1.5 grivnas.

e Most minibusses. You should go to the station “Expocenter of Ukraine” (Ve-De-En-Ha). Fare - 2-3
grivnas (within the city).

e Kyiv subway. You should follow to the Vasyl’kivs’ka (final station). Fare - - 2 grivnas. Accommodati-
on.

All participants, who have mentioned they need an accommodation, will be provided with a room in

a hostels of Taras Shevchenko National University of Kyiv:
e Hostel of Institute of Postgraduate Education: Vasylkivska str., 36
e Hostel Ne12: Lomonosov str., 43

How do I get to Hostel of Institute of Postgraduate Education?

Minibus number 458 (Central railway station). You should go to the station “Vasyl’kivs’ka subway station”
(“Stantsia metro Vasylkivska”). - Fare - 3 grivnas.

How do I get to Hostel of number 127

Minibus number 458 (Central railway station). You should go to the station “Lomonosov str.” ("Vulytsa
Lomonosova"). - Fare - 3 grivnas.

Organizer’s phone numbers

e Dmytro Terletskyi: +38(095)678-27-65, +38(093)965-04-48, +38(098)649-97-07
e Igor Lytvynenko: +38(097)821-33-23
e Lesya Karabin: +38(063)893-83-07



Schedule

February 20, Sunday:

e 06:00-17:00 — Arrival and accommodation of participants
e 19:00-22:00 — Evening greetings

February 21, Monday:

e 09:30-10:30 — Registration of participants (Hall of the Faculty of Cybernetics)
e 10:30-11:30 — The opening ceremony of the conference (room Ne 01)
e 11:30-13:00 — Meeting of sections:
— “Information and Computer Science” (room Ne 01)
— “Applied Mathematics” (room Ne 610)
13:00-14:00 — Dinner
14:00-15:30 — Lecture "Functional programming in F#"(room Ne 01)
15:30-17:30 — Meeting of sections:
— “Information and Computer Science” (room Ne 01)
— “Applied Mathematics” (room Ne 610)
17:30-18:00 — Coffee Break
e 18:00-20:00 — Meeting of sections:
— “Information and Computer Science” (room Ne 01)
— “Applied Mathematics” (room Ne 610)

February 22, Tuesday:

e 10:30-13:00 — Meeting of sections:
— “Information and Computer Science” (room Ne 01)
— “Applied Mathematics” (room Ne 610)
e 13:00-14:00 — Dinner
e 14:00-15:30 — Lecture "Face recognition for augmented reality and media management" (room Ne 01)
e 15:30-17:00 — Meeting of sections:
— “Information and Computer Science” (room Ne 01)
— “Applied Mathematics” (room Ne 610)
e 17:00-21:00 — Tour "Kyiv historical"

February 23, Wednesday:

e 10:30-13:00 — Meeting of sections:
— “Information and Computer Science” (room Ne 01)
— “Applied Mathematics” (room Ne 610)
13:00-14:00 — Dinner
14:00-15:30 — Lecture “Concurrent programming in .NET” (room Ne 01)
15:30-17:30 — Meeting of sections:
— “Information and Computer Science” (room Ne 01)
— “Applied Mathematics” (room Ne 610)
17:30-18:00 — Coffee Break
e 18:00-20:00 — Meeting of sections:
— “Information and Computer Science” (room Ne 01)
— “Applied Mathematics” (room Ne 610)



February 24, Thursday:

e 09:00-10:30 — Meeting of sections:

— “Information and Computer Science” (room Ne 01)
— “Applied Mathematics” (room Ne 610)

10:30-11:00 — Coftee Break

11:00-13:00 — Meeting of sections:

— “Information and Computer Science” (room Ne 01)
— “Systems analysis” (room Ne 610)

13:00-14:00 — Dinner

14:00-16:00 — Meeting of sections:

— “Information and Computer Science” (room Ne 01)
— “Systems analysis” (room Ne 610)

16:00-16:30 — Coffee Break

16:30-18:00 — Meeting of sections:

— “Information and Computer Science” (room Ne 01)
— “Systems analysis” (room Ne 610)

19:00-22:30 — Farewell party in the national style (Club “Planet”)

February 25, Friday:

e 10:00-11:30 — Roundtables:

— “Information and Computer Science” (room Ne 01)

— “Applied Mathematics and Systems analysis” (room Ne 610)
e 11:30-12:30 — Closing ceremony of the conference (room Ne 01)
e 12:30-23:00 — Departure of participants



Lectures

Functional programming in F#

Reporter: Andrii Terekhov, candidate of physical and mathematical sciences, director of strategic
technologies at “Microsoft Ukraine”

This lection is devoted to the development of applications using F# programming language. Presentati-
on contains short introduction into functional programming for developers, who are used to imperative or
object-oriented programming paradigms. Moreover, some scenarios will be considered, in which functional
programming appears to be more efficient or scalable. Special emphasis will be made on F# usage for
parallel programming. At last, some examples using F# in industrial applications will be provided.

Face recognition for augmented reality and media management

Reporter: Yurii Musatenko, candidate of physical and mathematical science, technical director Vi-
ewdle

Paper presents applications and building blocks of the face recognition technology developed by Vi-
ewdle. Concepts and products of face recognition usage in cell phone augmented reality and photo-video
content management and sharing are presented. Overview of the technology building blocks targeting di-
fferent hardware and software environment is given. Among others face detection, feature detection, face
tracking and face recognition operation in different environments and applications is considered. Prototypes
of the products are presented.

Concurrent programming in .NET

Reporter: Oleksandr Manzhula, instructor Microsoft Innovation Center

Within this lection will be considered methods of paralleling complex computational problems with
means of NET 4.0 (PLINQ), Task Parallel Library), data flow approach and messages exchange, represented
in Async CTP. Other topics include debugging parallel applications with means of Visual Studio 2010 and
innovations to programming languages C# and Visual Basic (async, await), which are called to simplify
asynchronous operations handling.



Section One: Informatics and Computer science

A. B. AHicimoB, K. M. JIABPIIIEBA, B. II. IIIEBYEHKO

About the Industry of Scientific Software

The analysis of software production industry stage is analyzed. Base components of scientific software
are proposed. Their content and role in researches are motivated. New software and computer science
education oriented disciplines are formulated.

IIpo ingycTpiro HaykoBoro codpreepa

AmnajtizyeTbes cTaH iHILyCTpil BUPOOHUIITBA TTPOTPAMHOI MPOAYKILii. 3arpornonoBani 6a30Bi CKJ1a10Bi
dabpuku HaykoBoro codrsepa, 0OIPyHTOBAHO 1X 3MICT i poJib B HAyKOBUX J0cCizkeHHAx. CopmyiboBani
HOBI JINCIUATLTIHU, OPIEHTOBAHI Ha BUPOOHUIITBO IPOrpaMHNX apTedaKTiB codpTBepa Ta HaBYaHHSA CTYICHTIB
BIJIMOBIIHUX crieniajbHOCTEH 3 iHpopMaTuku i Computer Sciences.

A. O. ApoHOB, A. 1. /I3IOBEHKO

Ilinxia 10 cTBOpEeHHsI CTYAEHTChKOI (pabpuku mporpam

Were made first steps in drafting the programs factory that can serve as informational and educational
internet project in the field of software engineering. Main objective is to develop a certified software and
scientific artifacts exchange system for KNU students to improve their skills and quality, reliability of their
systems and products.

A. B. JIEJIEYEHKO

The summation of the multiplicative functions

We are considering different approaches to the summation of the multiplicative functions and proposi-
ng an algorithm to calculate ) __f(x) faster then for O(z) operations, if f is a Dirichlet convolution of
the fast summable functions. Such algorithms are very useful in the experimental testing of the asymptotic
hypothesis in the number theory.

AJIropuTMBI CyMMUPOBaHUS MYJIBTUILINKATUBHBIX PYHKITUA

PaccemarpuBaroTcst pa3muaHble TOAXOIbI K CYMMUPOBAHUIO MY/IBTUILIMKATUBHBIX (DYHKITHIL; TIpe/iara-
€TCs aJI'OPUTM, TTO3BOJIAIONIU /s PYHKITHI, TTPEJICTABUMBIX B BUJie cBepTKHU Jlupuxiie 66ICTPO cyMMuUpye-
MbIX (byHKIUMi, HaxoauTh » . f(x) 38 O(x*) oneparmii, r1e a < 1. AJIropuTMbI GBICTPOTO CYyMMHUPOBAHHSI
BaYKHBI JIJIs1 9KCIIEPUMEHTAJILHOM TPOBEPKU aCHMITOTHIECKUX TEOPETUKO-IUCTOBBIX TUIIOTES.

D. ToOMASZUK

Statement-centric API for manipulating RDF triples

This paper describes an Application Programming Interface (API) for creating Resource Description
Framework (RDF) triples. It proposes a specification in a general, programming language independent
way to manage RDF data. This paper defines interfaces, methods and attributes using Interface Definition
Language (IDL). The programming interfaces provide a statement-centric approach. This new API is
developed in response to a demand from a wide range of users, who want create, update and delete RDF
statements.

I. M. I'myiiko

Multiset table algebra

Multiset table algebra is constructed. The notion of a table specified using the notion of multiset,
each table correlated to a certain scheme. The basic operations over tables are defined. The basis of the
resultant table and the number of duplicates of each tuple are defined for each operation too.

MynabTUMHOXKUHHA TabOJIMYHA ajiredopa

[TobymoBaHO MYJIBTUMHOXKUHHY TaOJMIHY aJredpy, B AKiifl MOHATTA TaOJIUIl YTOYHIOETHCH, BUKOPH-
CTOBYIOYH MTOHSATTST MYJTBTUMHOXKIHE, IPUTIOMY KOXKHi#l TaOJIUIl MpUIIcaHa IMeBHA CXeMa. 3a/1aH0 OCHOBHI
omeparliil HaJi TaOJUIAMU, JJIsi KOXKHOI oIlepallil BU3HAYEHO OCHOBY Pe3yJIbTYI04Uol TabJIMI Ta KiIbKICTh
JyOJTIKaTIB KOYKHOTO PsIJIKA.

R. Bucko

Epistemic logic

In this paper I have tried to explain how to solve the problems in modal logic and how it can be
solved by use of epistemic logic. I have explained and shown the common analogy of the epistemic logic
use in possible statements of the given issue. I have analyzed a theoretical problem of muddy children and
described how the solution should be found.



A. C. 3ABOJIOTHA

Translation SDL-specifications into modified Petri net

This paper is dedicated to the problem of automatic construction network SDL-specification models of
distributed systems. Language of specification and descriptions SDL adopted as an international standard.
Considered SDL-systems with a timer, means of preserving the signal and priorities, that allow to introduce
a significant class of communication protocols. Colored Petri Nets selected as models, that extend through
the semantics of time and priorities. The paper describes method of translating SDL-systems in this
network model.

Tpaucasnis SDL- cnenudikariiit B mogudikoBani mepexi Ilerpi

Pobora mpucssgdena pociizKeHHIO TPOOIEMI aBTOMATUIHOI MOOYI0BH MepexkeBux Mmozesaeit SDIL-
cuernudikariit po3nojiieanx cucrem. Moa crienndikariit Ta ormucy SDL npuiitsita B SKOCTI Mi?KHAPOIHOTO
cranmapty. Posrsnaiorsest SDL-cucremu 3 Taiimepamu, 3aco60M 30eperKeHHsI CUTHAJLY Ta MPIOPUTETAMM,
10 JIO3BOJIAIOTH aJIeKBATHO IPEJICTAaBUTU 3HAUHMUI KJlac KOMYHIKAITHIX MPOTOKOJIIB. B sgKocTi Mojesneit
BUOpaHi KoibopoBi Mepexxki [leTpi, KOTpi po3MIUPIOIOTHCS 3a JOTIOMOTOI0 CEMAHTHKHU Yacy Ta ITPIOPUTETIB.
B pobori onncyerbest meron TpaHcasiil SDL-cuctem B gany Mepe:keBy MOIEb.

B. B. KOBAJIEBCBKUN

BupimmenHsi mpobjieMn aBTOMAaTUYHOTO BUJIiJIEHHS TeMH iHdopMaliiiHoro o6’eKry

The article explores the problem of defining the term “subject” and “information object”. Also describes
a technique for automating the process of defining themes. Described the evaluation of the results obtained
by applying the approach in practice. We give examples of software systems for the control of information.

M. ROMANYSHYN

Using Natural Language Toolkit for the course of Computational Linguistics

This paper deals with the importance of Natural Language Toolkit for the course of Computational
Linguistics, its advantages and disadvantages for students. Peculiarities of Python programming language,
used in Natural Language Toolkit, are described. The specific experience of studying Natural Language
Toolkit in the course of Computational Linguistics is considered. The main areas of research in Computati-
onal Linguistics students can start working on while studying are reviewed.

M. B. Eavu, I1. B. JIukuin

Algorithm and practical implementation morphemic parsing

The problem of text analysis in natural language. We consider the morphemic analysis of words of
text as the first stage analysis. A general parsing algorithm and a brief description of the required linguistic
rules. A comparison with existing technologies.

AnroputMm m nmpakTuvieckas peajin3arnus MopdeMHoro pazbopa.

B pabote paccmarpuBaeTcs 3ajiada aHa/M3a TEKCTAa HA €CTECTBEHHOM s3bIKe. PaccMaTpuBaeTcss MOp-
deMHBIIT pa3zdop CJI0B TEKCTa KaK IEpBbIil dTan anaau3a. [Ipusenén obmuit ajroputm pa3dbopa, baranbrus
1 KpaTKOe OIIMCaHnue HeO6XO;[I/H\IBIX JIMHIBUCTUYIECKUX IIPpaBUJI. HpOBe‘ZLeHO CpaBHEHNE C CyHI€CTBYIOIIMMU
TEXHOJIOTUAMMN.

. A. MEHbIIUKOB, JI. B. TUMOIIIEHKO

NoSQL. Alternatives to Relational Database management systems

This paper considers non-relational database management systems (NoSQL). The need for separation
from traditional RDBMS is caused by limitation in the structure of data stored. Unlike RDBMS, NoSQL
solutions allow for individual records using an arbitrary structure and arbitrary fields. Another significant
factor is the possibility to linearly scale the database to any number of system units when scaling traditional
RDBMS becomes ineffective even at ten knots. NoSQL extremely promising for distributed data warehouses
and cloud.

NoSQL. AsbrepHaTuBa pejiiiHUM cHUCTeMaM KepyBaHHsI 0a3aMu JIJaHUX

B pobori posrisiaoThes Hepessiiitai cucremn KepyanHst 6asamu gannx (NoSQL). Heobxinnicrs
Bimokpemaenns Bix Tpamuniinnx PCKB/l Bukimmkana ix oOMeXKeHHSIMH B CTPYKTYpPI JaHHX IO 30epira-
orbes. Hasipminy Big PCKBI, NoSQL pimtents 103BOISIOTh JIJisi OKPEMUX 3allUCiB BUKOPUCTOBYBATHU
JIOBLIbHY CTPYKTYPY Ta JIOBLIBHI 1M0JIs1. [HIIMM cyTTeBUM (haKTOPOM € MOXKJIUBICTD JIHIHHO MacIITadyBaTH
6a3y JaHuX s JOBLIBHOI KIJIBKOCTI By3/iB cucrteMu, Kou MacmrabyBanasa Tpagumiiianx PCKB/I crae
HeeeKTUBHIM BIKe TIPH JecaATKy By3aiB. NoSQL Haa3BuvaiiHO mepcrnekTuBHA JJis po3noiaerux Ta cloud
CXOBHIIL JIAHWX.



O. I. ITroBOTAP, O. B. JIATIKO

Characteristics of the uncertain variables

In the article are examined the various ways to describe the uncertain variable, namely: probabilistic
presented by random variable; possibilistic presented by fuzzy variable and mixed presented by fuzzy
random variables. Also here are proposed some examples of problems in which you can see the basic
similarities and differences ways of description.

HeBuzHaveni BemumHu Ta iX XapaKTePUCTUKU

B crarTi posrigiamoTbea pisHi criocobu OmMMCAaHHA HEBU3HAYEHOI BEJIMYUHU, a caMe: HMOBIpHICHWMIT,
Jepe3 BUIAJKOBY BEJIMYNHY; MOKJIMBICTHUI, Yepe3 HEUITKY BeJUYUHY, Ta 3MINIaHUN, Yepe3 HEYiTKY BU-
[IaJIKOBY BEJIMYMHY. A TaKOXK HABOIAATHCS NMPUKJIAIN 3a/1a49, B AKUX MOXKHA II06QYMTH OCHOBHI CXOXKOCTI Ta,
PO30IKHOCTI CITOCODIB OIHUCYy.

T. C. IIIErEJIbChbKUI

Analysis of fuzzy logic systems for fuzzy function approximation

This paper describes three models of fuzzy inference: fuzzy template modeling, fuzzy neural network
ANFIS and NEFPROX and compares them on the basis of their capability to model fuzzy processes.
Shown that the ANFIS network gives quality approximation results, but requires a large number of traini-
ng parameters and difficult for interpretation. The NEFPROX network unable to reconstruct the original
model, but is useful for interpreting the results. Model based on fuzzy pattern shows the low quali-
ty of approximation and complexity of interpretation the results. Further research aimed at developing
mathematical methods for reasoning model selection strategies for solving specific applied tasks.

Amnajtiz cucreM HediTKOI JIOTiKM /i anpoKCcUMAaIlil HediTKuX (PyHKITii

Y poboTi pO3IISIAIOTHCS TPU MO/ HEIITKOrO JIOTTYHOTO BUBEIEHHS: HEJITKuil 1mabJ/oH, HEIiTKi
ueiiponni mepeki ANFIS i NEFPROX, mo mociimkyoTbes Ha mpeamer eeKTUBHOCTI MOJICTIOBAHHST He-
giTkux nporecis. ITokazano, mo mepexka ANFIS nae gxicHumii pesyiabrar ampokKcuMaliil, aje BUMara€ Ha-
BYAHHSA BEJUKOI KiJIbKOCTI ImapamMeTpiB Ta ckjajgHa jyid inTeprpeTtariil. Mepexka NEFPROX ne nosnicTio
BiJITBOPIOE OPUTIHAJIBLHY MOJIC/b, ajie 3pydHa Jjisd inTeprperariil pe3yiabraTis. Mojie/ib Ha OCHOBI HEYITKOTO
mabJIOHY JIEMOHCTPY€E HUBBKY sIKICThb allpoKCHUMaIllil Ta CKJaJHICThb iHTepipeTalil pe3yiabraris. [logasbiri
JIOCJIJIZKEHHS CIIPAMOBaHI Ha PO3POOKY MaTeMATUIHUX METOIB OOIPYHTYBAHHS CTPATETiil BUOOPY Mojiest
JIJIS pO3B’sI3aHHsT KOHKPETHUX HMPUKJIAIHAX 3a/1a4.

FO. I. JIEHIC

Fuzzy logic in computer games

The possibilities and features of the implementation of artificial intelligence in computer games are
overlooked in this paper. We propose to use fuzzy sets with a list of specific situations of their use. Basic
artificial intelligence computer games constantly require improvements to meet the growing demands of
all players. This article discusses how intelligent agents and fuzzy logic can help improve the quality and
quantity of the most important elements of computer games: cooperation. Application of fuzzy logic in
the design details of behavior is illustrated by the examples of simple game.

HeuiTka Jiorika B KOMIT'IOTEpHUX irpax

Posrismarorbes MOXKIMBOCTI 1 0cOOJMBOCTI peastizaliil MITYyIHOTO IHTEJEKTY B KOMII'IOTEPHUX irpax.
[IponionyeThCs BUKOPUCTAHHS HEYITKUX MHOXKWH 3 TEPEJIKOM CHEeNU@ITHIX CUTYaIiil X BUKOPUCTAHHSI.
OcHOBHUII MITYyYHMI 1HTEIEKT KOMIT'IOTEPHOI I'PU TOCTIHHO MOTpPeOYE MOJIIIITEHHST /I 38/ 0BOJIEHHST BCe
3pPOCTAI0OYUX BUMOI T'PaBIB. ¥ IIiil CTATTI 0OrOBOPIOETHCH, AK IHTEJIEKTyaJIbHI areHTH 1 HediTKa JIOTiKa
MOK€ JIOIMOMOT'TH IiIBUIIUATH SIKICTh 1 KLIBKICTh HalBasKJIMBIIIINX €/IEMEHTIB KOMIT FOTEPHOI I'PU: B3AEMO/Il.
BacTocyBaHHs HEYITKOI JIOIKU B JU3aiHI MOBEIIHKHU JIOKJIAIHO LIFOCTPYETHCA Ha NMPUKJIaIaxX IIPOCTOI TPH.

M. C. MA3oruvK, B. C. obPdK, K. A. BA3BUJIEBUY

Development of an information system for calculating tariff rates of short-term and
long-term life insurance

This paper introduces the information system for calculating of the basic parameters necessary for
determining the rates for short-term and long-term life insurance. The structure of the system which
is developed and implemented as a final software product. With the help of the developed information
system, we have calculated the tariff rates for different initial conditions, which allowed to obtain quickly
and accurately the reliable data in the process of contracts conclusion for life insurance.



Paspaborka mHdoOpMaIimoHHOI cUCTEMbI pacyeTa Tapu@HBIX CTABOK KPATKOCPOYHOTO U
JIOJITOCPOYHOTO CTPAXOBAHUS >KU3HU

B namnoit crathe npejcrasieHa nndOopMaIIOHHAs CUCTEMa pacdeTa OCHOBHBIX MOKa3aTeseil neobxo-
JIUMBIX JIJId OlIpeJieJIeHrs TapuoB P KPATKOCPOYHOM U JIOJTOCPOYHOM CTpaxoBaHuU Ku3uu. Pazpabo-
TaHa CTPYKTYypa CUCTE€MbI, KOTOPad peaJin30BaHa B BU/JIE€ KOHEIYHOI'O IIPOI'PaMMHOTI'O IIPOJAYKTa. C IIOMOIIBIO
paspaboTannoit nH(MOPMAIIMOHHON CHCTEMBI OBLIT ITPOBEJIEH PAcUueT Tapu(HBIX CTABOK MPU PA3IUIHBIX Ha-
YAJILHBIX YCJIOBUSAX, ITO MIO3BOJINIO OIEPATHBHO U KAYECTBEHHO MTOJIYIUTH JOCTOBEPHBIE JIAHHDBIE B IIPOIECCE
BaKJIFOYEHNs JIOTOBOPOB TI0 CTPAXOBAHUIO YKU3HMU.

I. B. BEjioBA, O. B. HA3APEBUY, 1. B. CTHOIIOYKIHA

Implementations of trend analysis methods for gas consumption time series analysis in
Ukrainian National Grid

In this paper we describe high-performance implementations of SSA method for gas consumption
time series analysis. We propose implementation for distributed-memory systems and associated grid
application. Proposed results were used in online monitoring system of the municipal gas distributing
station.

PeaJtizaris aaropuTtMiB BUAiJI€HHS TPEHAOBUX CKJIAQJOBUX YaCOBUX PSAAIB ra30CIO>KHBa-
HHA B Y KPalHCbKOMY HAal[iOHAJIbLHOMY T'piai

B poboTi posrisiHyTo BUCOKOIPOJYKTUBHI peaJii3allil aJropuTMiB BUJIIJIEHHS TPEHIOBUX CKJIaIOBHX
YACOBUX PsiJIiB Ta30CIOKUBAHHS Ha OCHOBI MeToy “T'ycenunsa-SSA”. 3amnporoHoBaHo peasiizaliiio Jijis Cu-
cTeM 3 PO3IIOJILIEHOIO TIaM ATTIO Ta T'Pijl 3aCTOCYBaHHS Ha HOro ocHOBI. Pe3ysibrarit BUKOPUCTAHO B CUCTEMI
OHJIAMHMOHITOPUHTY MiCHKOI ra30pPO3IOIiIbI0l CTaHIll 00JIACHOTO IEHTPY.

I. PARASCHIV-MUNTEANU

Classification using kernel SVM

The paper aims to present the results of the research toward improving the performance expressed
in accuracy and time complexity of SVM implementations. The implementation of the search process for
soft margin hyperplane uses a slight modification of Sequential Minimal Optimization (SMO) algorithm
introduced by Platt in 1998-1999, to solve the quadratic programming problem involved in the learning
process. The SMO is a simple algorithm that quickly solves the SVM problem by decomposing the overall
quadratic programming problem into smaller quadratic programming sub-problems without any extra
matrix storage and without invoking an iterative numerical routine for each sub-problem. The proposed
method was tested on simulated data generated randomly from normal 2-dimensional distributions.

I'' B. BEPBOBCBHKA

Adaptive information security resource management

This paper considers principles of dynamic (adaptive) information security resource management,
which aims to achieve optimal size of information security investment and timing for investment. Adaptive
approach implies protection that is changed according to attacker’s actions. It is generally known that
successful attack only leads to negative consequences and great losses. For certain options and conditions
attacker’s actions can be used for our adventage by determining after attack weakest links of protection and
thus be able to adjust it, knowing the degree of vulnerability. Paper describe an example in which results
of previous distribution and resource implementation after attack are compared. The current research
presents conditions under which it is expedient to use adaptive management and situations when this
approach give the best results.

A aniTuBHE ynpaBJIiHHS pecypcamMu 3axXucTty indopmariii

B saniii poboTi pO3IJISHYTO IPUHIUITN JUHAMIYHOTO (460 aJIAlTUBHOIO) yIIPABJIiHHS PECYPCAMU 3aXHU-
cTy iH(OpMAaIlil, METOIO KOTO € JIOCATHEHHS ONTUMAJILHOTO PO3MIPY IHBecTHIN#l B iH(OopMarliiiiny 6e3rexky
i onnTUMAJILHOTO MOMEHTY iHBecTyBaHHs. AJanTUBHUN IIi/1Xi1 nepegdadae “TPUCTOCYBaHHS 3axUCTy Bijl-
noBiHO 110 Aift 3710BMucHUKa. [IpuitHaTo BBaXkaTw, 1Mo ycHimnmHa peasiizallisd aTaku Hece 3a CODOI0 TLIbKU
HeraTUBHI HAC/IAKK 1 Besinki BuTpaTu. [Ipu BusHavennx napamerpax i HeBHUX yMOBaxX Hala)i MOXKHA BU-
KOPHUCTOBYBaTH Ha CBOIO KOPUCTH, BUZHAYAIOYM TC/IS aTaKW HANCTIAOII MICIT 3aXHUCTY 1 3aBAAKN IIHOMY
MaTH 3MOTY CKOPHI'YBATU WOT0, 3HAIOUM CTEIiHb Bpa3juBOCTi. B pobOTi mpuBeeHO MPUKJIAI, B SKOMY
MIOPIBHIOIOTHCA PE3YJIBTATH MOTEPEIHBOIO PO3IOJILTY, KOJIU PECYPCH BHOCATHCS INCJIA IEPIIOr0 HAIa/Ly.
[IpoanaJizoBaHO yMOBH, NP SAKHX JIOIIJIBHO 3aCTOCOBYBATH aJAITUBHE YIIPABJIHHA, 1 CUTYyaIlil, B g9KUX
BOHO JIa€ HAWKpAIIll Pe3yIbTaTH.



D. S. DUNAEV, L. LENGYEL

Information security: concepts, indicators, measurements

With the rapid growth of the information age, electronic activities of many kinds are becoming more
common. The need for protection and security of information has never been greater. The conventional
approach to security enforces a system-wide policy, but this approach will not work for open information
systems where entirely new security issues and concerns are emerging. We argue that a new model is
needed that would allow strict definition of security and measurements of its indicators to achieve the
degree of security required.

FO. P. 'apacum

The method of information security system choosing for enterprise communication
networks by the survivability criterion under uncertainty destabilizing factors influences

The method of information security system choosing for enterprise communication networks by the
survivability criterion under uncertainty destabilizing factors influences was developed.

Meto BuboOpy BapiaHTy CUCTEMH 3aXUCTy iH(doOpMallil 3a KPUTEPIEM >KUBYYOCTi B yMOBax
HEBU3HAYEHOCTi BIUIUBY JecTabijizyrounx pakTopiB

B poboti pozpobiieno MeTo i BUOOpPY BapiaHTy CHCTEMU 3aXUCTy iHMOPMAIL] /I KOPIOPATUBHIX
MeperK 3B’SI3KYy 3a KPUTEPIEM KUBYYOCTI B yMOBaxX HEBU3HAYEHOCTI BILUIUBY JI€CTA0ITI3yI0UnX (haKkTOPiB.

B. I. KPABYEHKO, €. I'. JIEBUEHKO

Using the method of Bellman-Zadeh to determine the cost of information security

This paper presents the system of information security that contains two objects with different
vulnerability. According to the theory of fuzzy sets, two sets are formed, one of which is identified with the
intended purpose (the allocated amount of resources) and the second - with the restriction imposed (the
permissible level of information leakage). Membership functions are formed to the created sets, which enable
to calculate the cost of protection intervals that satisfy those conditions for each objects. Calculations for
different functions are done and intervals allowable losses for the entire system are defined.

Bukopucranasa meroga Benmana-3ane aJisi BU3HaYeHHsI BUTPAT Ha 3aXHUCT iHdopMalrii

Posrasmaerbes cucrema 3axucty indopMaliil, ska MiCTUTh JiBa 00’ €KTa 3 Pi3HOI0 BpasausicTio. Bimmo-
BIJIHO /10 TeOpil HEUITKNX MHOYKUH yTBOPEHI JIBI MHOXKMHU, OJIHA 3 KOTPUX OTOTOXKHIOETHCS 3 ITOCTABIECHOIO
MeTo0 (BH/IiIEHa KUIBKICTh PecypciB), a Jpyra - 3 BBEJICHUM OOMEXKEHHSIM (JIOIYyCTUMUN PIBEHb BUTOKY
indopmarii). CchopmoBani HYHKIT HAJIEIKHOCTI JI0 YTBOPEHUX MHOXKUH, sIKi JIAI0Th MOYKJIMBICTH PO3paxy-
BaTW iHTEpBAJIM BUTPAT Ha 3aXUCT, KOTPi 380BOJBHAIOTH ITOCTABIEHUM yMOBAM JIJIsT KOXKHOTO 3 00’€KTIB.
[IpoBeeni po3paxyHKy /g Pi3HUX (DYHKIIIM, BUBHAYEH] IHTEPBAJIN JIOITYyCTUMUX BUTPAT JIJIsd BCi€l cUCTEMU.

P. B. KviiHI4, €. I'. JIEBUEHKO

Productivity Investments in Information Security

Two productivity measures of information security — regarding vulnerability reduction and treat
reduction are considered. Measures of these two productivity form two-dimension space, which can be
divided into zones which determine the different strategy of optimal allocation of investment. An example
that demonstrates the technique for determining the boundaries of zones is set. The conditions which
should use the methods are analyzed.

IIpoaykTuBHicTH iHBecTurliii B indopmariiiny 6e3mexy

PosrnsgayTo mokazHuku mpojyKTUBHOCTI iH(MOpPMAIIiitHOT Oe31eKn - MPOAYKTUBHICTh 3MEHITICHHST Bpa-
3JIUBOCTI 1 MPOJYKTUBHICTL 3MEHINeHHs 3arpo3u. Mipu uxX JBOX MPOILYKTHBHOCTEH YTBOPIOIOTH MPOCTIP
MIPOJIYKTUBHOCTI, STKAM MOXKHa IOJILINTHA Ha 30HU, KOTPl BU3HAYAIOTH Pi3HI cTpaTeril OolTUMAaJbHOIO PO3-
Mipy iuBectuiii. [IpuBeieHo mpuk/Ia, AKUil JeMOHCTPYE METOJUKY BU3HAYEHHS I'paHuIlh 30H. [Ipoanaii-
30BaHO YMOBH, B AKHX JIOIIJILHO BUKOPUCTOBYBATU MPUBEJICHY METO/IUKY.

A. O. MEJTAIIEHKO, O. B. My3uuvyk, O. JI. IITEPEBO3YUKOBA, O. C. CKAPJIAT

Test bench for archival electronical documents

The problems of the long-term preservation of the archival electronic documents (AED) are considered.
The main requirements for the portion of the program tests in the composition of the AED test bench are
detailed. The application implementation architecture of the test bench is proposed. The impossibility of
achieving the interoperability without the specification of the program tests on the basis of the normative
documents, namely, the harmonized standards, are motivated.
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TecToBuii cTeH | apxXiBHUX €JIEKTPOHHUX JIOKYMEHTIB

Posriisinyro npobiieMy JIOBrOCTPOKOBOIO 30epeskeHHsl apXiBHUX eJleKTpoHHuX Jokymentis (AE]).
JeraizoBano BUMOTH JI0 YACTUHU IPOTPAMHEUX TeCTiB y ckjaji TecroBoro cremay AEJl. 3amporonosa-
HO apXiTeKTypy MPUKJIAIHOI IMILIEeMeHTallil TeCTOBOrO CTEH Iy i OOrpYHTOBAHO HEMOXKJIMBICTD JIOCSTHEHHS
inTepornepabe/ibHOCTI 63 BUKOpUCTaHHS crieludikaril MporpaMHUX TEeCTiB Ha OCHOBI HOPMATUBHUX JIOKY-
MeHTiB, HacamIirepe/i rapmonizoBanunx JJCTYVY.

I. B. ®pus, ®. M. COXALIbKUA

Orthogonality of operations and conditions of their invertibility

Definitions of orthogonality of different arity operations and orthogonality of different dimention
hypercubes as well as their relationship are given. They differ from the known. A connection between
composition and orthogonality is stated and a criterion of orthogonality for linear quasigroups is found.

OpToroHajibHIiCTh omnepailiii Ta yMoBU OOOPOTHOCTI orepairii

B namniit pobori maerbest anrebpudne (Ha MOBI GaraToMicHEUX omepariiii) Ta KombiHaTopHe (Ha MOBI
rinepky6iB) O3HAUYEHHST OPTOrOHAJBLHOCTI JIBOX Ollepalliii pisHOT apHOCTI, sIKe BiJIPI3HAETHCS Bl 3arajibHOBI-
JIOMEUX O3HAYEHb, BCTAHOBJIEHO 3B’s130K MiK KOMIIO3HIEIO 1 OPTOTOHAIBHICTIO, & TAKOXK 3HAIeHO KpuTepiit
OPTOTOHAJIBHOCT1 JIHIHHUX KBa3irpyIl.

JI. B. KoBAIBYVYK, O. A. CUPEHKO

Analysis of the mixing properties of operations in the ring 7.

The results characterizing the influence of the addition (multiplication) in the ring Zs» on the structure
of the quotient group by sub-groups relatively multiplication operation in Zkg» (addition in Zs» ) are
obtained.

Ananmun3 rnepeMeIrnnBamOMInX CBOMCTB onepariuii B KOJblle Zon

B pabote mostyueHbl pe3yJIbTaThl, XapaKTePU3YIOIie BIUSHUE OIEPAINi CJIOXKEeHUs (YMHOKEHNUST) B
KOJIbIE Zan Ha CTPYKTYPY (aKTOPTPYIIBI 110 MOJArPYIIIaM OTHOCUTEIBHO ONEPAINN YMHOXKEHUST B Zin
(citoxkeHust B Zagn ).

INESE BERZINA

Merge of Right Infinite Words

We consider right infinite words and introduce word merging transformation. We show that by merging
direct sum of two periodic words with periodic word, periodic word is obtained, but by merging direct sum
of bi-ideal and periodic word with periodic word, bi-ideal is obtained.

L. KULESA

On Equivalence of Right Infinite Words

While closure properties of some classes of right infinite words have been studied extensively, we are
interested in the general algebraic structure of right infinite words. We show that partial ordering of right
infinite words can be introduced with regards to whether an right infinite word can be transformed into
another by a finite-state transducer.

R. BETS

The problem of finite generated biideal equality and periodicity

This thesis analyses finite generated biideals from given generating tuples - (ug,...,u;,—1) and
(ug; - - -, uy,_y), investigating the case when all words u; are of equal length, whereas all words u} are also

of equal, but different length than u;. In case, when these tuples generate the same biideal and greatest
common divisor between strength of generating words are 1, this biideal is periodic. Moreover, it can be
proved, that this period is equal to greatest common divisor between length of generating words.

F. SHARIFOV, H. KUuTUCU

Network Design Problems with Two-Edges Matching Failures

In this paper, we consider a problem named Network Design Problems with two-edges matching
failures (NDP2EM). In a graph, any two non-incident edges is a two-edges matching. We ask for a minimum
cost subgraph that contains at least one path between any pair of terminal nodes after deleting any two-
edges matchings from the graph. We develop a formulation of the NDP2EM and show that how one can
effectively compute the lower bound for the problem.
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M. M. JIunkoBu4, P. M. JIvuuH, A. FO. COXAPEB

Educational and Research set-up for multi-agent control systems (RoboCup case study)

The problem of constructing the hardware and software set-up for autonomous robofootball by the
rules of RoboCup Small Size League is considered. Problems of pattern recognition in video under various
lighting condition, optimal robots trajectories determination, stable motion along the trajectory, automatic
collision avoidance were solved. The set-up is designed for the realization using low-priced hardware base.
Transparent implementation allows to use it even when working with schoolchildren and junior students.

V4yebGHO-KCCIIeI0BATEIbCKAI CTEH/, /IJIsi MYJIbTUAT€HTHBIX CUCTEM yIpaBjieHusi (Ha mpu-
Mepe hyT6osa poboTOB)

B noknajie paccmarpuBaeTcs 3ajada MOCTPOEHUsT YHUBEPCATBHOIO IIPOTPAMMHO-AIIIaAPATHOTO KOM-
IJIeKCa JIJIst UIPhl B hyTO0JI poOOTOB B aBTOMaTUIECKOM pexkuMe 110 rpasuiaM RoboCup Small Size League.
[Ipu peanmsaryy KOMILIEKCA PEIIAIUCH 3a/a91: PACIIO3HABAHUA 00PA30B 110 BUICON300PAKEHHUIO B YCJIO-
BUSIX [IEPEMEHHOIO OCBEIEHNs, OIIPEIeJIEHUsST ONITUMAJIBHBIX TPAEKTOPHUil JIBUKEHUS UI'POKOB, YCTOWINBO-
IO JIBUKEHUsI 110 TPAEKTOPHUH, ABTOMATHIECKOTO TIPEIyIIPEXKIeHUsT CTOJIKHOBeHmIT. KoMILTeke opueHTnpo-
BaH Ha peasu3alliio ¢ MCIOJIb30BaHueM OIOJIZKETHON armnapaTHoit 6a3el. [IpocTora peamusaruu mo3BoJseT
HCIIOJTb30BATh €ro Jlazke 1pu paboTe cO CTapIIeKIACCHUKAMI U CTYI€HTAMU MJIA/IIINX KYPCOB.

VYTAUTAS JANCAUSKAS

Particle Swarm Parameter Tuning for Artificial Neural Network Training

In this paper we attempt to solve the problem of fine tuning Particle Swarm Optimizer parameters
when training Artificial Neural Networks. An experiment for this purpose is described involving several
real-world data sets. Results are presented in an easy to understand visual format. Results can be used
to simplify Particle Swarm Optimization algorithm when optimizing Multilayer-Perceptron cost function
surfaces.

A. B. KPuBOJIATI

Attributed transition systems as formal models of processes

Different definitions of concept of process are analyzed. Correspondence between transition systems
and definitions of process on different levels of abstraction is shown. The most important equivalence
relations on states of attributed transition systems are considered. Among them bisimilarity and trace
equivalence. Special algebras are constructed. Correspondence between elements of algebras and classes of
equivalence is proved. It is further possible to consider labels of states of transition system to be nominative
data, what will lead to new results.

ATpubyTHi TpaH3uIliiini cucreMu gk HPOpMaJIbHiI MOJIeJIi TIOHSTTs IIPOIIeC

B pobori Oyso mpoanasizoBaHo pi3Hi BU3HAUYEHHS MOHATTs Iporec. [lokazano BiAmoBiHICTh MixK
TPAH3UIITHIMU CHCTEMAaMI Ta BU3HAYEHHSIMU MOHATTS MPOIeC Ha PI3HUX piBHAX abcrpakiiil. PosrisanyTo
HallBasKJIMBIII BiTHONIEHHs €KBiBaJEHTHOCTI Ha CTaHAX aTPUOYTHUX TPAHBUIIINHUX CHCTEM, a came: Oicu-
MyJIdIiiiny Ta TpacoBy. [loOymoBano creriaibii aaredpu, Ta JOBEJIECHO BiJIIIOBIIHICTE €/IEMEHTIB ajaredpu
KJIacaM €KBIBaJIEHTHOCTI. B moja/ibmomy € MOXKJIUBUM TIePEXiJl 10 PO3TJILLY PO3MITOK CTAHIB TPAH3UIIITHOL
CUCTEMU, K HOMIHATHBHUX JIAHUX.

IO. B. BAPYYKOBA

The analysis of the speaker recognition problem by voice

In this paper the results of the analysis of the speaker recognition problem by voice characteristics are
presented. The classification of the problem of speaker recognition is studied. Parameters of classification
are as follows: class of the problem, type of procedure of recognition and method of solving the recognition
task. The review of existing solutions in the filed of speaker recognition through commercial developments
is offered. Existing problems and tendency in the fields of speaker recognition by voice are provided in
conclusions

Amnajtiz npobJyieMn po3IirizHaABaHHs JUKTOPa 3a I'OJOCOM

B naniit poboTi npejictaBieHi pe3ybTaTH MPOBEJIEHOIO aHaJIi3y TPOOIeMH PO3IIZHABAHHSA JIMKTOPA
3a TOJIOCOBUMHE XapakTepuctukamu. lIpecraBiena kiracudikariisg mpobieMu po3MisHaBaHHS JUKTOPa 34
HACTYITHUMU TTapaMeTpaMu: BHUJ MPOOJIEME pPO3IMi3HABAHHS, THUI IIPOIEAYPH PO3IMI3HABAHHS Ta METOIOM
pO3B’gA3aHHs 3aJia4l Po3Ii3HaBaHHdA. BUCBITIIEHO OIVIg]] iCHYIOYMUX pillleHb B O0JIACTI PO3IMI3HABAHHSA JTH-
KTOpa cepeji KOMEPIHitHuX po3poboK. Y BUCHOBKAaX 3a3HaveHi iCHyIOYl mpobsemu i TenjeHiii B obJacti
pO3IMi3HABAHHA JUKTOPA 38 T'OJIOCOM.
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A. C. TEpHOB, 1. B. XAPYEHKO, C. JI. XAPYEHKO

AnaJtiz emMoniitHO-apTUKYJISMIAHAX ITPOsABIB Ha 00/JIMYYi KOMYHIKAHTA-HOCiSI yKPalHCBHKOI
2KE€CTOBOI MOBM /JIJISl 1X MOJAJIBIIIOTO MOJIEJIIOBAaHHSI TAa PO3IIi3HABaHHSI.

B nmoroBizi posriiggaeTbes mijiXig 10 BUJIJIEHHT KOHTYPIB I'yd Ta IHIMUX YaCTUH OOJIUIYsl Ha Bijgeo
300pazkenHi 3 Bukopuctanasam 6i0aiorekn OpenCV 1151 MoOYI0BU CUCTEME CTPYKTYPHOIO aHAIIZY apTHKY-
JIANIHOrO KaHa y nepejadi iHgopMmariil 3 MiMIKO-eMOIIIHHIMEI MIPOosIBaMU Ha OOJIMTYi KOMYHIKaHTa-HOCIs
yKpalHcbKol kectoBol MoBHU. [lomana kiacudikaliig BizeM yKpalHCbKOI MOBM Y BiJIIIOBIIHOCTI 70 3aja4
CUHTE3y Ta aHaJi3y 3 BUILIEHHAM KJIACIiB Bi3yaJbHUX ITapaMeTpiB.

Bb. A. TpouieHKO, O. B. COTHUYEHKO

Cucrema nepeagadi aCMHHXPOHHUX MOBIJIOMJIEHBb K 3aci0é opranizariil mapajieibHUX 004YM-
CJIeHb i 11 BUKOPUCTaHHS JIJId 3aa4i MOJAEeJIOBaHHS »K€CTOBOI MOBU

3aIpoIoHOBAHO IIiIXiT Ta mporpaMHy peaJiisariito Ha mardopwmi .Net cucremu mepemadi aCMHXPOH-
HUX ITOBIJIOMJIEHB, 1[0 3aCTOCOBYEThCA I IIPOBEICHHS apaJsebHIX 00IUCIeHb Ha YCIX spax IpoIecopa,
YHUKHEHHSI OJIOKYBaHHS OCHOBHOT'O IIOTOKY IIPOTpaMM, HAIIMCAHHS CIleHapiiB JidbHOCTI Tporpamu. Hase-
JIEHO TEOPETUIHUM ONUC IMiIX0Ty Ta OCHOBHUX KJ/IAaciB.

M. M. IIIATKOBCbKUM, O. C. 3ArBa3aiH, FO. B. BAPYYKOBA

Cyd4acHi KOMIT'IOTE€pPHiI 3acO00M MPUPOJTHOMOBHOTO iHTepdeiicy Ha OCHOBiI aHaJ1i3y, 0O0po6-
KU Ta CUHTe3y MOBJIEHHEBUX JaHUX

B poboti mocaiizkeno mpobsaeMy po3pobJieHHsT Cy9acHUX KOMII'IOTEPHUX 3acO0iB IMPUPOIHOMOBHOTO
Jiiajiory Ha OCHOBI aHaJI3y, 0OOPOOKM Ta CHHTE3y MOBJIEHHEBUX jaHux. Harosormeno Ha cuerudivanux oco-
OJIMBOCTSX YKPAIHCHKOI MOBH, siKi JIO3BOJISIIOTH CHHTE3YBATH MOBJIEHHS 3 YpaxyBaHHIM IIPUPOIHOT (DOHETH-
9HOI CKJ1a/10BOI. BUKOHAHO aHa i3 OCHOBHUX ICHYIOUHNX ITIXO/IB 10 CTeHOrpadyBaHHs. 3AIPOIIOHOBAHO Ta
obrpynToBano 3acrocyBanasg PSOLA- asroputmiB i1t KOpeKTHOT MoandiKaril mBHIKOCTI MOBJIEHHEBOTO
CUTHAJTY.

B. I. YMAHCBKUM

Passport machine readable zone extraction and recognition algorithm research

Machine readable zone (MRZ) is present on every modern passport of most countries in the world and
on Ukrainian foreign passports. It’s two alpha-digital rows, where basic owner’s information is duplicated
for machine readability purpose. In this work a method for MRZ extraction and recognition is proposed
and a realization valid for mobile applications is presented.

Po3pobka ajiroputmy IOIyKYy Ta pPO3Mi3HABAaHHS 30HW MAMNIMHHOIO 34YUTYBAHHs Ha Ia-
CIIOPTi

MarmmnozunryBana 3ona (M33) npucyras Ha Oy/b-sIKOMY CyYaCHOMY MACIOPTI TPOMaISTHUHA, O1/1b-
IOCTI KpalH CBITY Ta Ha 3aKOPJOHHEX IactopTtax YKpainu. Lle nBa andaBiTHO-IIMMPOBUX PAIKN, pO3Ta-
IIOBaHI HA HUKHIM YaCTUHI IOJIOBHOI CTOPIHKM JIOKYMEHTa, B AKUX JIyOJIIOETHCA OCHOBHA iH(MOPMAIIA IIPO
BJIACHUKA I1ACIIOPTa 3 METOIO 11 3UUTyBaHHs KOMII foTepoM. B janiit podoTi mponoHyeThCst METO/1 JIOKa Ii3a-
il Ta posmnisHaBandsg M33 Ha cTOPIHII ACIOPTY Ta peaJilallid, 10 MoyKe OyTH 3aCTOCOBaHa Y CHCTEMaX
MOOLITBHOT ieHTHdIKAIl Ta peecTparii.

T. B. YuctakoBA, A. FO. BArPAHOB, B. B. ITo/igHKO

Some parallel algorithms for solving systems of linear algebraic equations on a hybrid
computer architecture

This paper describes a new parallel block algorithm for solving linear algebraic systems with non-
degenerate matrices for hybrid systems that combine MIMD- and SIMD-architecture, ie calculation on
multicore computers with accelerating of computation on graphics processors. Presented the result of
solving problems on the pilot sample of hybrid system Inpargraf, which developed in the V.M. Glushkov
Institute of Cybernetics of NAS of Ukraine and the State scientific production association "Electronmash".
Most scientific and engineering problems are reduced to solving systems of linear algebraic equations, so
the problem of creating efficient algorithms for solving them on modern element base and the use of modern
technology is very relevant.

esiki mapaJjieJibHi aJIropuTMu JIJisi PO3B’A3yBaHHA CHUCTEM JIIHINHUX ajaredpaiyHmx piB-
HHb HAa KOMII'IOTEPaxX riOpuHOI apXiTeKTypu

B pob6oti onucano HoBuit 6J109HO MapaJseTbHU aJrOpUTMEA PO3B’A3yBaHHS CUCTEM JIHITHUX ajaredpa-
T9HUX PIBHAHb 3 HEBUPO/KEHUME MaTPUILAMU JJIs TiOPUIHUX cucteM, ki moeanyors MIMD- i SIMD-
apxiTekTypu, TOOTO 00UNCIeHHS Ha OaraTosiIepHUX KOMII'I0Tepax 3 IPUCKOPEHHsIM 004uc/eHb Ha rpadi-
qHuX Iporecopax. [logano pesynbraTu po3B’d3yBaHHA 3a/lad HA €KCIEPUMEHTAJIHLHOMY 3Pa3Ky riOpuIHOl
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cucremu Inpargraf, siky pospobsiero B Incturyri kibepuernku HAH Vkpainu cruisbHo 3 [epKaBHuM Ha-
YKOBO BUpoOHUYnM tijiipuemctBoM "Eiekrpormart". Bibimicrs HAyKOBO-TEXHITHUX 38189 3BOAATHCA JI0
PO3B’I3yBaHHs CUCTeM JIHIHHUX aiareOpaldyHnX PiBHAHb, TOMY MPOOJEMH CTBOPEHHS eeKTHBHUX aIroOpu-
TMIB 1X PO3B’d3yBaHHS Ha CyJacHOI eJIeMeHTHiil 0a3i Ta NMpW BUKOPUCTAHHI CyYaCHUX TEXHOJIOTIN € JTyzKe
AKTyaJIbHUMU.

B. B. I'VPKOBCKA4A

Testing Web-applications

This paper discusses the main ways of testing Web-applications both manual and automated. In
particular, we consider some theoretical aspects of manual testing, and the main means of automated
testing. The study of automated testing was made on the example of concrete Web-applications.

Tectupoanne W EB-npuioxkeHnnii

B mannoit pabote paccMaTpUBAIOTCSI OCHOBHBIE CIIOCOOBI TeCTUPOBaHUSA Bed-1puioykeHnii, Kak pydHble
TaK 1 aBTOMaTHU3UPOBaHHDbIC. B JaCTHOCTHU paCCMAaTPUBaIOTCA HEKOTOPbIC TECOPETUICCKNE aCIICKTBI DYYHOI'O
TECTUPOBaHUA, a TaK 2K€ OCHOBHbLIE CPpEJCTBa aBTOMAaTU3UPOBAHHOI'O TECTUPOBAHUA. HpOBe,Z[eHO nu3ydeHnue
CPeJICTB aBTOMATH3MPOBAHHOIO TECTUPOBAHUS Ha IIPUMepe KOHKPETHOro Beb-IpuiiozKeHus.

FO. H. CTAPOAYBIIEBA

Recognition of chess maze by an agent

The new algorithm of recognition of chess maze by means of moving on him an agent is offered
in paper. The agent walks around the maze on an external contour and makes expression in elementary
motions, describing the external contour of the maze. Further the formula of labyrinth as a structure of
rectangles is made. Such approach reduces complication of recognition of chess mazes.

PacrnioznaBanme niaxmaTHOTO JJAOMPUHTA C IIOMOIIBIO areHTa

B namnoit pabote mpe/JIOXKEH HOBBLIN aJrOPUTM PACIO3HABAHUA ITAXMATHOTO JJAOUPUHTA C ITOMO-
I[BIO [TEPEIBUTAIONIErOCs 110 HEMY areHTa. AreHT 00X0uT JabUPUHT 110 BHEITHEMY KOHTYDPY U COCTaB/ISIET
BbIpasKeHUe B 9JIEMEHTAPHBIX JIBU2KEHUSIX, OIUCHIBAIOIee BHEITHWIT KOHTYp Jiabupunta. [lanmee cocras-
JsieTcd opMysia JJaAOMPUHTA B BHJIE CTPYKTYPBI MPAMOYTOJHHUKOB. Takoil TOX0/ CHUKAET CJIOXKHOCTD
pacro3HaBaHUsl MaXMATHBIX JTAOUPUHTOR.

A. A. TIPOBOTAP

For the issue about the quasi fractal formations of the water and its roles toward the
informational interactions

The hypothetical model of the possible reception of the electromagnetic radiation with the dynamic
quasi fractal water formations existing in the biological organisms was suggested.

KBazudpakragbHubie oOpa3oBaHUs BOJbI U UX POJIb B MH(POPMAIMOHHBIX B3aUMO/1eiicTBU-
X

Cy1tecTBoBaHNE BCeX OMOJIOTNYIECKUX CYIIECTB CBA3aHO ¢ HEIIPEPBIBHBIM OOMEHOM SHeprueil n mH(pOp-
Marmeii Mexkry coboii B ripejiesiax 6mocdepbl, 1 HEITOCPEICTBEHHO C 3JICKTPOMATHUTHBIMU TOJIIMI 3€MJIH 1
kKocMmoca. Cauraercs, 9TO JIeKTPOMATrHUTHOE M3JIyI€HIEe UI'PAET OCHOBOIIOJIATAIONIYO POJIb B OPTraHU3AIIN
U TIOJIJIeP2KaHUN YKU3HU, HAYMHAs OT ITPOIECCOB CAMOOPTaHU3aIuy TPU 00PA30BAHUN KJIETOYHBIX CTPYKTYD,
B IIpOIlecce caMOCOOPKU, M 3aKAHIMBAs MOJJIEPKAHUEM II€JIOCTHONH CTPYKTYPbI OPraHu3Ma B IIPOIIECCEe ero
BHYTPUYTPOOHOTO (hopMUpOBaHus U (DYHKIIMOHUPOBAHUsS B OHTOI'CHE3€E

V. P. KOSTOGRYZ

Acceleration and optimization for algorithms in bioinformatics

The beginning of the twenty-first century has been characterized by an explosion of biological
information. The avalanche of data grows daily and arises as a consequence of advances in th fields of
molecular biology and genomics and proteomics. The challenge for nowadays biologist lies in the de-
codification of this huge and complex data, in order to achieve a better understanding of how our genes
shape, how our genome evolved, how we function and who we are. Bioinformatics is the application
of information technology and computer science to biological problems, in particular to issues involvi-
ng genetic sequences. Algorithms are centrally important in bioinformatics for dealing with sequence
information.

O. A. ITPOBOTAP

Identify patterns in DNA sequences

Discusses some algorithms for computing the patterns in DNA sequences. Provides a possible biologi-
cal interpretation of the results.
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AJropuTtMBbI HaxO0XKJI€eHUsI TaTTEPHOB Ha IocJiegoBaTeabHocTaX JHK
PaccmaTrpupaioTcss HEKOTOPhIE aJrOPUTMbBI BHIYHCJIEHUs IATTEPHOB HAa, ITocjaeaoBaTesbHOCTaX JIHK.
JlaeTca Bo3MOXKHAsL OMOJIOrUYeCKasd UHTEPIPeTaIus MOJTYyIeHHBIX Pe3yIbTATOB.

B. B. CKOBEJIEB

Complexity of identification of non-linear one-dimensional automata with delay 2 over
any finite ring

It is resolved the problem of analysis of complexity of identification (parametric one as well as of
initial state) for quite simple non-linear one-dimensional reversible automata with delay 2 over any finite
commutative-associative ring with unit.

O ciokHOCTU UAEHTU(PUKANAY HEJIMHEIHBIX aBTOMATOB HAJI KOJBIIOM

Jnsg neuHeHBIX 00PATUMBIX OJIHOMEPHBIX aBTOMATOB C JIATOM 2 HaJI KOHEYHBIM ACCOIMATUBHO-
KOMMYTATHBHBIM KOJIBIIOM C eJIMHUIIEH PellleHa 3a/1ava aHaIi3a CJI0KHOCTH WIeHTHdUKAInY ([apaMeTpu-
YEeCKOU 1 HaJaJIbLHOTO COCTOHHI/IH). [TokazaHno, 9TO CJIOXKHOCTD 3a/Ia91 UACHTU(MUKAIIUN HATAIbHOT'O COCTO-
AHUA OIIpeaesdeTCd CJIO2KHOCTBIO PpEHICHHA CUCTEM HeJMHENHBIX ypaBHeHI/Iﬁ Ha/Jl KOJIBIIOM, a CJIO2KHOCTD
3aJIa9K [1apaMeTPUIeCcKOil MIeHTU(UKAIUN — CJIOXKHOCTHIO TIOUCKA B JIOCTATOYHO OOBEMHOM MHOYXKECTBE
BXO/THOTO CJIOBA, YJIOBJIETBOPSIOINIETO 3a[aHHBIM YCJIOBUAM (BBIDAYKAEMBIM B T€PMUHAX PAHTA MATPHIIDI).
HOJIyLIeHHbIe PE3YJIbTAaThl TEOPETUIECCKU O6OCHOBBIB&IOT BbIYUCIUTEIbHYTO CTOMKOCTDH COOTBETCTBYIOIILIETO
CHUMMETPHUIHOIO TIOTOYHOTO Tudpa IpH aTake Ha KJI0Y (COOTBETCTBEHHO, JOJITOBPEMEHHBI U CEAHCOBBI ).

O. M. MAKSYMETS

Application of minimization algorithm for finite acyclic automata in finding condition’s
basis for program invariant search.

Finding invariants subtask such as finding conditions basis is solved by using a minimization algorithm
for finite acyclic automata. Conditions are interpreted as acyclic automata with one finite state after an
arrangement of conditions and composition of assignment operators. Linear algorithm complexity is shown.
The algorithm is implemented constructing lexical tree in Java using ANTLR Parser Generator.

RAZVAN VASILE

BufferZone Automata Net

This article comes to present a formalization of a security problem: validating a message sent from
an uncertain source - particularly halting DDoS attack.

E. A. ITPAHNYHUKOBA

Anrebpbl I3bIKOB, IIPEJ/ICTABUMBIX B OTMEYEHHBIX Ipadax

B pabore uccieoBanbl OCHOBHBIE OCOOEHHOCTH AJINe€OPhI A3bIKOB, IIPEJICTABUMBIX B rpadax ¢ orMme-
YEeHHBIMU BePINUHAMU, U U3yYeHa B3aUMOCBSI3b TOH ajareOpbl U ajaredpbl A3bIKOB, PACIIO3HABAEMBIX KO-
HEYHBIME aBTOMaTaMu. [loka3aHo, ITO K/1acC S3BbIKOB, MPEJICTABUMBIX PErYISPHBIMU BBHIPDAYKEHUSIMU DPAC-
CMaTpUBaeMoit ajareOpbl, COBIAIAET ¢ KJIACCOM BCEX PErY/ISIPHBIX SI3BIKOB, HE COJIEPIKAIIUX IIYCTOTO CJIOBA.
JlokazaHo cyIiecTBOBaHUE M30MOP@HBIX MOJAJITeOp y paccMoTpeHHbIX aiareop. [losmydensr orobpaxkenus,
[IO3BOJILIONINE TI0 PErYISPHBIM BbIPDAXKEHUSIM OJIHOM asredpbl HMepeXouTh K PEryIsdpPHBbIM BbIPAYKCHUSIM
JIpYTOil areOphl, IPEJICTABIAIONIAM TOT Ke si3bIK. [lokazaHo, 910 ajredbpa s3bIKOB, MIPEJICTABUMBIX B TDa-
¢dax ¢ OTMEYeHHBIMU BepIIMHAMU, He dABJsgeTcs ajreopoit Kimnu, u Mex iy sroil aaredpoit u aaredpoit
PEryJsipHBIX A3BIKOB HET TOMOMOpPQU3MA.

T. O. I'PUILIIAHOBUY

About finding the Hamiltonian cycles in numeric graphs

This work is devoted to finding Hamiltonian cycles on numeric graphs. In particular, the algori-
thm with returnings, 2 — optimal algorithm and polynomial algorithms are considered. Analyzed the time
complexity of these algorithms. The results of the research illustrates the algorithm with returnings is
exponential and can be apply fo graphs with small numbers of vertex. 2 — optimal and polynomial algori-
thms do not lost theirs properties for natural arithmetic graphs.

IIpo BimmykaHHs raMiJIbTOHOBUX IIUKJIIB HA YUCJOBHUX rpadax

Pobora npucssiaena mpobsiemi BifinmyKaHHS TaMiJIbTOHOBUX IUKJIB HA 9UCIOBUX I'padax. 30KpeMa,
PO3TJISIAIOTECA aJTOPUTM 3 TOBEPHEHHAM, 2 — ONTUMAJbHUNA aJI'OPUTM Ta aJTOPUTM i3 ITOJIHOMIa b-
HUM 9acoM. AHaJI3yeThCsa 4acoBa CKJAIHICTh JaHUX aJrOpUTMiB. Pe3ysbraru MpoBeIeHOro JOC/IiIKEeHHS
CBIT9ATH IIPO Te, IO AJTOPUTM i3 ITOBEPHEHHSIM Ma€ €KCIIOHEHIaJbHy 9acoBY CKJIQJIHICTH Ta MOXKe OyTH
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3aCTOCOBHUM /10 rpadiB i3 MaJIO0 KiJIbKICTIO BEPIIUH, 2 — ONTUMAJILHUI aJI'OPUTM Ta aJICOPUTM i3 MTOJIIHO-
MiaJIbHIM 9acoM He 3MIiHIOIOTH CBOI BJIACTUBOCTI 3a YMOBH IIpEJICTaB/IeHHS rpadiB y BUIJIA HATYPAJTbBHAX
apudmMeTnIHIX Ipadis.

A. B. CTEOKUH

Algorithm of finite graphs exploration by three agents

A graph exploration problem by three agents is considered. Two agents-researchers simultaneously
move on unknown graph, they read and change marks of graph elements, transfer the information to the
agent-experimenter. It builds explored graph representation. An algorithm is proposed which recognizes
any finite non-oriented graph. For graph exploration each agent needs two different marks (in total three
colors), quadratic (from amount of nodes of the graph) memory and quadratic number of steps.

AnroputrMm pacrio3HaBaHUs KOHEYHBIX rpadoB Tpems areHTaMu

B pabore paccmarpuBaercs 3ajada paclo3HaBaHUsl KOHEUIHBIX IpadoB TpeMsda areHTtamu. /IBa arexnra-
UCCTIe0BaTe sl IEPEJIBUTAIOTCA TI0 rpady, CINTHIBAIOT U U3MEHSIIOT METKU JIEMEHTOB T'pada, mepeaaoT
nH(MOPMAIUIO AreHTY-9KCIIEPUMEHTATOPY, KOTOPBIN U CTPOUT IIpejcTaBiieHne ucciaeayemoro rpada. [Ipe-
JUTOZKEH AJITOPUTM KBaJ[paThdeckux (0T 4ucia BepimH rpada) BPEMEHHON M eMKOCTHOI CJI0XKHOCTEH,
KOTOPBIH pacro3HaeT 000t KOHEeUHbIN HeoprueHTHpoBaHHbIN rpad. /s pacnosnaBanus rpada KazKIoMy
areHTy Tpebyercst 1o 2 Kpacku (Bcero 3 Kpacku). Metos ocHOBaH Ha MeTojie 00xo/ia rpada B TIyOnHy.

O. O. TToJaIyk

Algorithm of minimal carcass tree for a given set points

In the paper the problem of proximity, namely the construction of a minimal skeleton tree for a
given set of points, and a new algorithm to solve this problem based approach "divide and conquer". The
algorithm has time complexity estimate O(N log N) and uses O(N) memory.

AJroputM nmobymoBu MiHIMaJIbHOTO KiCTSIKOBOI'O JAepeBa JIJisi 3aJJaHOI MHOXKWH TOYOK

Y poboTi HoCaiKYyeEThes 3ajada OJIM3bKOCTI, a came 1o0y/I0Ba MiHIMAJIBHOTO KiCTSIKOBOTO JIepeBa
Ha 3a/IaHiil MHOXKWHI TOYOK, & TAKOYXK ITPOIOHYETHCS HOBUI aJTOPUTM BUPINIEHHs JAHOI 3a/1a9l Ha OCHOBI
nizxozy "posainsit Ta Bosogapoit”. 3ampornoHoBanuil agroputm Mae dacoBy oiiHky ckiagHocti O(N log
N) ra Bukopucrosye O(N) mam’sri.

B. A. YEnyPKO

Using the structural properties of graph models for the minimization problem

The problem of minimizing oriented deterministic graphs with distinguished vertices. Identified a
number of classes of graphs for which the minimization is performed in fewer steps than the classical
algorithm. We consider graphs consisting of one component of a strong connection. The algorithms of time
complexity O(e), e - the number of arcs. Correctness and convergence of the algorithms are proved.

Hcnonb3oBatune CTPyKTYPHBIX CBOMCTB rpadoBbIX Mojesiell AJd 3aa9 MUHUMU3ANA

PaccmarpuBaercs 3a1aua MUHIMEI3AIIUNT OPUEHTHPOBAHHBIX IETEPMIHIPOBAHHBIX I'PadOB ¢ OTMeYeH-
HBIMM BepHIMHaMMU. BbIILeHeH P KjiiaCcCOB FpaCbOB JJIgd KOTOPbIX MMHHUMM3aIlg BbIIIOJIHACTCA 3a MEHbBIIICE
YUCJIO MIAr0B 10 CPABHEHUIO C KJIACCHIEeCKNM ajiroputMoM. PacemarpuBatorcst rpadbl COCTOSIINIE U3 OJTHOM
KOMITOHEHTBI CHJIbHOI cBsisHOCTH. [Ipe/iozkenbl ajropurMbl BpemerHoit cyioxkaoctu O(e), e e - auciio
BepiuH rpada. Jlokazana KOPPeKTHOCTb U CXOJAMMOCTH aJrOPUTMOB.

M. B. Egviuu, I1. B. JIukuir, E. M. IIWJINIYIIKO

System for the automatic construction of multidimensional analytical frameworks, and
providing access to them

The system analyzes a relational database without using the administration resources. The analysis
is automatic. Also, it makes the choice of information required for an analyst, creates and optimizes a
multidimensional analytical framework. The project provide quick and convenient access to the analytical
framework for anyone not familiar with the system. The access is provided through a Web-based interface
or the client application.

ITocTpoeHune cucreMbl aBTOMATU3UPOBAHHOT'O IIOCTPOEHUsST MHOTOMEPHbBIX aHAJTUTUIECKAX
CTPYKTYP M JOCTyIlIa K HAUM

B pabotre naércsa kparkoe onucanne texuoornn OLAP, paccmarpuBaeTcst mpuHIUI PabOTHl CUCTEMBI,
IIPOU3BOJISAIEN aHAIN3 3a/IlaHHOI 0a3bl JaHHBIX 0e3 3a/efiCTBOBaAHKUS aJIMIHUCTPATOPa, BHIOOP MHMOpMa-
n, TPeOYyIONuiics /I aHAJIUTHKA, CO3JaHIe U ONTHMUBAINI0 MHOTOMEPHON aHAJIUTUIECKON CTPYKTYPHI.
[IpoexkT mpemonaraeT MOHATHBIA JIFOOOMY HEe 3HAKOMOMY C CHCTEMOI {YeJIOBEKY JOCTYI K HH(OPMAIMH

16



nocpegctBom Web-unrepdeiica. IIpoekT moaoitaéT st 1100010 npeaipusaTis, 00ecednT ObICTPHIN 1 YI10-
OHBII JIOCTYII K JJAHHBIM JIJIsi aHaIn3a 1 00pabOTKH.

B. B. ITo/igHKO

Parallel organization of method of conjugate gradients for solving systems with sparse
matrix of irregular structure

Parallel realization of method of conjugate gradients for solving systems of linear algebraic equations
(SLAE) with sparse matrix of irregular structure is considered. Much attention is paid to a way of building
matrix regularizer, where method of parallel sections is used. An appropriate program for solving SLAE
using MIMD-computers was created. Time dependences on matrix parameters and processes amount were
obtained.

Ilapaneapna peajtizailis MeTOAy CIPSAXKE€HUX TI'PAJIEHTIB A PO3B’I3yBaHHSA CHCTEM 3
PO3PIPKEHNMU MATPUIAMU HEPEryJIsIPHOI CTPYKTYpPH

Y cTaTrTi po3rIgIacThCs TapaJiesibHa peaslizalisd MeTO/LY CIPSKEHUX T'PAJIEHTIB JIjId PO3B d3yBaHHSI
cucreM Jtiniiinux anrebpaiunnx piBustab (CJIAP) 3 pospizkeHnMu MATPUIEIMU HEPETY/ISPHOI CTPYKTYPH.
OcobsuBa yBara npuIiisi€TbCs CIioco0y BHOOPY Pery/ispu3aropa MaTPUIL, JIJisl 3HAXOPKEHHS sIKOI BUKOPH-
CTOBYETBCA METOJI MapaJjebHuX 1epepiziB. CTBOPEHO BiJIMOBIIHY HMPOTrpaMHy peai3alliio po3B’si3yBaHHs
CJIAP ma MIMD-komm’torepi. OTpumaHo 3a/1€2KHOCTI 9acy poOOTH MporpaMu Bij mapaMeTpiB 3ajadi Ta
KLIBKOCTI ITPOTIECIB.

A. FO. Biaui, O. B. IIWIUImoBCbKUN

Using MPI and CUDA to accelerate the solution of systems of nonlinear equations

The acceleration of calculations in the multistart method for finding solutions of systems of nonlinear
equations by paralleling technology programs for MPI and CUDA was investigated. The are several graphic
accelerators were involved ath the same time and their times was compared with the same software code
for only MPI nodes. Numerical experiments were conducted on two clusters with different configuration
of graphics accelerators. Tthe impact of configurations on computational results was studied.

Bukopucranaa MPI i CUDA njisi npuCcKOpeHOro po3B’si3aHHsSA CHUCTEeM HEeJIHINHUX piB-
HSIHb

HocaimKyoTbest MOYK/INBOCTI IPUCKOPEHHS OOYMC/IEHb B METO/II MYJIBTUCTAPTY JJIsl 3HAXO?KCHHS
PO3B’SI3KIB CHCTEM HEJIHIHHUX DPIBHAHDb NLISXOM pO3IapaJie/ioBanis nporpam s texuosoriit MPI ra
CUDA. OxnouacHo 6ysm 3a/1isiHi KiJibKa rpadidHIX TPUCKOPIOBATiB, 9ac POOOTH JjIsI SKUX HOPIBHIOBABCS
i3 IporpaMHUM KoJIoM J1/s BUKII09HO MPI-By31iB. HncebHi eKcriepuMeHTH ITPOBOJIMIMCS Ha, JTBOX KJIacTe-
pax i3 pizHoI0 KoHMIrypariieo rpadidaux NpucKopoBadis. Bus4yasca BB Kondirypaliiii Ha pe3yibTaTi
00YUC/ICHbD.

H. . Kukortb, H. 1. NJbUH

Implemetation of modified D4 algorihm for multiGPU clusters

In this paper we propose implementation of modified D4-decomposition algorithm for multiGPU
cluster. Hybrid algorithm based on MD4 and BiCGSTAB is described. Benchmark results for unilateral
process of atmosphere pollutants diffusion with bounds on concentration are given.

Peanuzanus mogundunuposanuoro ajaropurMma /14 nekommosunuu B multiGPU cucremax

B pabore npeyiozkena peamusanus Mogudurmposanaoro aaropurMa /14 nexommosunuu (M/14), onru-
MUBUPOBAHHAS JJIsI BBITIOJTHEHNS HA KJlacTepax rpaduIecKnx MporeccopoB. PaccMoTpern rubputHbIil aaro-
putm Ha ocHoBe M /14 u BiCGSTAB. Ilpusejiennr pe3yabraTsl cpaBHenus mpou3Boaurebaoct multiGPU
peanusaruit ruopugnoro MJ14, /14 u BICGSTAB na 3a/1ate MojieTupoBanusi 0JITHOCTOPOHHETO (DU3UIECKO-
ro IpOoIecca PacpOCTPAHEHH 3arPA3HSIONIeN IPUMEeCH B arMocdepe ¢ OrpaHUYeHUSME Ha IPEJIEeTbHbIE
YPOBHU KOHIIEHTPAIINN.

VIKTOR BURDEINYI

Cluster Computing Framework Based on Transparent Parallelizing Technology

This paper is devoted to the transparent parallelizing technology and describes the problems that
arise while implementing a cluster computing framework based on this technology. These problems are
discussed and possible approaches for solving them are given. Architecture of such framework is shown and
functionality of its parts is described. Efficiency of the implemented framework is shown by parallelizing
a sample problem and running tests on a cluster of 1, 2, 3, 5 and 10 computers.
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P. O. OBYXIBCbKUM

Optimal models of index-sequential database files in case of multiprocessor systems use

Solved the problem of defining the parameters (size of blocks and index entries of the file) of the opti-
mal index-sequential database files organization stored in external memory of multiprocessor computers,
in the case of parallel search for various laws of probability distribution access to records. By optimality
criterion adopted the general expectation of time needed for searching in the file.

OnTuMainbHi MOiesIi OTHOPiBHEBUX 1H/IEKCOMOCJTiMOBHUX PailriB 0a3 JaHUX y BUOAIAKY
BUKOPHUCTAHHA 0araTonpoIiieCOpHUX CUCTEM

Posp’si3ana 3aj1aua BusHavueHHs napamerpis (po3aMipis 0JI0KiB iHeKca 1 3amucis daiiia) onTumMaabHOT
opraHizaliil OJJHOPIBHEBHUX 1HIEKCOIOC/IIOBHUX (hailIiB 6a3 JaHuX, 10 30epiraroThCs B 30BHIMIHIA maM sTi
bararorpornecopanx EOM, y Bumajiky BUKOpUCTaHHS apaJsiebHOr0 MOIIYKY JjIs PI3HUX 3aKOHIB PO3IIO/Ii-
JIy iIMOBipHOCTel 3BepTaHHs JI0 3alUCiB. 3a KpUTEPiil ONTUMAJBbHOCTI MPUITHATO MaTeMaTUIHe CIIO/IiBaHHS
3arajbHOr0 4Jacy, HeOOXiIHOTO JIJIsd TIONIYKY 3aIucy y aiii.

C. B. 3BE3guH

Automated analysis of quality of applied object-oriented software

In work the question of the automated analysis of quality of the object-oriented applied program
systems is considered. The analysis is based on the software metrics theory and complex estimation of
quality of created program system.

ABTOMATM3MPOBAHHBIII aHAJIM3a Ka4veCcTBAa MNPUKJIIAJIHBIX OO0bEKTHO-OPUEHTUPOBAHHBIX
MMPOTrPAMMHBIX CUCTEM

B pabore paccmaTpuBaercs BOIPOC aBTOMATU3UPOBAHHOIO aHAJIN3a KAUECTBA MPHUKJIAIHBIX ITPO-
IPAMMHBIX CHCTEM, Pa3padaThbIBAEMBIX HA OCHOBE OOBEKTHO-OPHEHTHPOBAHHON mapaurMbl. AHaIN3 ocy-
mIeCTBJ/IAEeTCA Ha OCHOBE lVIeTqueCKOﬁ Teopuun IIporpaMmM H IIOJIYYCHHUU KOMILJIEKCHOI OICHKN Ka4deCTBa
CO3/IaBAEMOil IPOIPAMMHON CHCTEMBI.

E. I ToacTtony>Kckada, FO. A. APTIOX

Management model for parallel computing process of a tree problem

The report covers the main stages of constructing a control model of the parallel computational process
branching problem in time, is an example of temporal model of a parallel process to the management of a
tree of the original C-program. Outlined in the results allow us to consider the application of the specifi-
cation of the parallel implementation of algorithms that take into account the temporal characteristics of
operations and system requirements for the temporal characteristics of program execution.

Moaenb yrpaBJieHUus IapajijieJibHbIM BBIYNCJIUTEIBHBIM MPOIECCOM [Jis Pa3BeTBJISIO-
meiica 3ajga4un

B nokiaze paccMOTpeHbI OCHOBHBIE STAITbI ITOCTPOCHUST MOJIEIN YIIPABJICHHUS HapaJlIeIbHBIM BbIUH-
CJINTEbHBIM ITPOIECCOM PA3BETRBIISIONIENCS 3a/1a91 BO BPEMEHHU, IIPUBE/IEH IPUMEP TTOCTPOECHH BPEMEHHOI
MO/TIE/TN TTAPAJIIETHEHOTO TIPOIEcca ¢ YIIpaBJIeHneM pasBeTsisdtomneiicsa ncxomauoit Cu-nporpammbr. U3moxken-
HbIe B PabOTe pe3y/IbTaThl, TO3BOJISIOT PACCMOTPETh IIPUMEHEHHUE CPEJICTB CrenuduKaIun napasie bHOMl
peaim3aI aJIrOPUTMOB, 0OECIIEINBAIONINX YIE€T BPEMEHHBIX XapaKTEPUCTUK OLEPAIHii U cucTteMy Tpedo-
BaHUII K BDEMEHHBIM XapaKTEePUCTUKAM BBIIIOJTHEHUS ITPOTPAMM.

A. II. MAapPKoBcKumn, A. H. IBAHOB

Use of non-linear boolean transformation for improving the efficiency of errors detection
of transmission data

The purpose of this study is to develop a method guaranteed-detected Disarmament Affairs 4 multiple
errors by using the minimum number of control- discharges.

HUcrnionb3oBanne HeJIMHEIHBIX OYyJIE€BBIX ITPeoOpa30BaHUil NJ1d NOBBINIeHUS 3P PeKTUBHO-
cTH OOHApY>KEeHWUsl OIMUOOK mNepeadu JaHHBIX

Henbto uccenoBanus sBISETCA pa3zpadOTKa Criocoba rapaHTHUPOBAHHOTO OOHAPYKEHUsT 4-KPaTHBIX
OImMOOK € UCIOJIBb30BAHUEM MUHUMAJIBHOIO YNCJ/Ia KOHTPOJIBHBIX Pa3psiIoB.

II. A. IBAHEHKO

Applying various optimization algorithms to parallel algorithm of solving multidimensi-
onal problem of environmental modeling

Article describes applying of different optimal configuration search algorithms to parallel algorithm
of short-term weather conditions forecast problem solving. Results are basis for stand-alone generic appli-
cation creation which efficiently performs this search on target platform in fully automated mode.
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3acTocyBaHHS Pi3HUX AJTOPUTMIB MNOINIYKY ONTUMAJbHOI KOH@Irypariii JJist napaJjiejbHo-
ro aJITOPUTMY YHCEJIbHOTO PO3B’A3aHHS OaraToBUMIipHOI 3a/1a4i MOJAEJIIOBaHHS HABKOJMNITHBO-
ro cepejoBUIIA

Posriigtaerbes 3acTocyBaHHg PI3HUX AJITOPUTMIB MONTYKY ONTHMAJIBLHOT KOH(DITYpaIIil /1 apaJie/ib-
HOT'O aJITOPUTMY PO3B’s3aHHS 3a/1a9i KOPOTKOCTPOKOBOT'O IPOTHO3YBAHHS METEOPOJIOTIYHUX YMOB 30BHi-
ITHLOTO cepeJioBuIiia. Pe3ybraTn 1ie€l pobOTH € OCHOBOIO JIjIst CTBOPEHHS OKPEMOT'O TTPOTPAMHOI0 JOJATKY,
KUl eEKTUBHO BUKOHYE Iell MONTYK Ha IiJIbOBIN 1aTdOopMi y TOBHICTIO aBTOMATHIHOMY PEXKUMI
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Section Two: Applied mathematics

B. M. I'vT

Spectral properties of contrast vibrating system

We study eigenvibrations for inhomogeneous media consisting of two parts with strongly contrasting
stiffness and mass density. We ivestigated the asymptotic behaviour of eigenvalues and eigenfunction.

CriekTpaJibHi BJIACTUBOCTI KOHTPACTHUX KOJUBHUX CHCTEM

BusueHno cHHTYISIPHO 30ypeHy CIIeKTPaJIbHY 3a/lavdy /I eJTiNTHIHOTo oneparopa. g 3amada Momesroe
BJIACHI KOJIMBaHHSI JBOKOMIIOHEHTHOI'O CEPEJIOBUINA, OJIHA JYACTUHA SKOTO € YKOPCTKIMIOK Ta JIETTIOK B
CTOCYHKY J10 iHImol. Jloc/i/IzKeHo acuMITOTUYHY TOBEIHKY BJIACHUX 3HAYEHB 1 BJIACHUX (DYHKITI.

A. C. KpujioBA

Structure of eigenspace above the field of complexly-place functions for the spectral
problem on a string cross

In this paper structure of eigenspace for the spectral problem on a string cross with the terms of the
boundary conditions of p-periodicity, the contact conditions, balance condition of tension in the overall
site is considered. The calculation results gave out the complexly-place eigenfunctions.

CrpyKTypa BJIACHUX HiJIPOCTOPIB HaJ IIOJIEM KOMILJIEKCHO3HAYHUX (DYHKIINA AJIs cIie-
KTPaJIbHOI 33/1a4i HA CTPYHHOMY XPEeCTi

B naniit pobori onmcyerbed CTPYKTYpa BJIACHUX MIAITPOCTOPIB JJId CIIEKTPAJIBLHOI 33184l Ha CTPYHHO-
My XPecTi 3 KpallOBUMH YMOBaMU P-TIEPIOJUIHOCTI, YMOBaAMU KOHTAKTY Ta OajaHCy HATATY y CHIJILHOMY
By3Jii. B pesyibraTi oTpuMaHo KOMILIEKCHO3HAYHI BJacHi (OYHKIITI.

B. JI. MAkKAPOB, /1. B. JIPATYHOB, /I. A. CEMBEP

A super-exponential convergent functional-discrete method of solving of Goursat
problem

In the paper we offer a functional-discrete method (FD-method) for solving the second ordre
hyperbolic partial differential equation. The case of quasi-linear equation with bounded nonlinearity
has been considered. The sufficient conditions that provide the superexponential convergence rate of
FD-method have been found. Property parallel computing algorithm of the FD-method allows us to use
it in calculations with the use of multiprocessor systems.

Cy1iepekcIioHeHITiaJIbHO 30i2KHUiT (PYyHKITIOHAJIBHO-INCKPETHU MEeTO PO3B’sI3yBaHHS 3a-
nadi I'ypca

B pob6ori 3anpornoroBano dbyHKIoOHATBHO-AuCKpeTHIi MeTos (FD-Meron) poss’ssysanns 3amaqi ['yp-
ca Jiyisd TirepOoJiiaHOTO AudepEeHIliaJbHOrNO PIBHIHHS JIPYTOro MOpsiKy. Po3risHyTo BUaI0K KBa3iaiHiii-
HOT'O PiBHAHHS 3 0OMerkeHoIo HeJlinilinicTio. HaBeseno mocrarui ymosu 36ixknocti FD-meTomy i3 cynepekc-
MMOHEHIIaIbHOIO MIBU/IKICTIO. BiracTuBicTh pasmapaJiesioBanHs 0O0YnCIIOBAIbHOrO aaroputmy FD-mertomy
JTIA€ MOXKJIUBICTD €(DEKTUBHO 3aCTOCOBYBATHU HOTO IIPU OOYUCIEHHAX 3 BAUKOPUCTAHHAM OAraTorpoIieCOpHIX
CUCTEM.

DANYIL BOHDAN

Counting forms: a step towards classifying sincere weakly positive forms

We consider the task of classifying sincere weakly positive forms over integers. We examine the means
by which such forms can be obtained computationally and suggest an algorithm that uses these means.
By implementing the algorithm within a Python computer program the number of sincere weakly positive
forms for n < 8 is obtained. We then review the results and consider the further course of research.

JONAS MOCKUS, JUSTAS STASIONIS

On the Experimental Investigation of Pareto-Lipschitzian Optimization

A well-known example of global optimization that provides solutions within fixed error limits is
optimization of functions with a known Lipschitz constant. In many real-life problems this constant is
unknown.
To address that, we propose a novel method called Pareto Lipshitzian Optimization (PLO) that provides
solutions within fixed error limits for functions with unknown Lipschitz constants.In the proposed approach,
a set of all unknown Lipschitz constants is regarded as multiple criteria using the concept of Pareto
Optimality (PO).
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DEAN TENENG

Path properties of Lévy processes

Financial time series data reveal the presence of jumps. These jumps can be big, small, finite or
infinite depending on many economic factors. This paper demonstrates the exceptional quality of Lévy
processes in capturing jumps. It further illustrates that financial models based on Brownian motion and
or Poisson distributions are just special cases of general Lévy process models.

B. C. IEMHEKA, A. A. APAJIOBA

Numerical solution of inverse boundary problems axisymmetric thermoelastic long
thick hollow cylinder

The consideration of decision, using the gradient methods, inverse problems for elastic and
thermoelastic deformation of thick hollow cylinder. Presented the results of solution of some model of
inverse boundary problems

HucesibHe poO3B’si3aHHs 3BOPOTHIX KpalloBUX 331249 OCECUMUTPUYIHOTO MTPY2KHOTO Ta Tep-
MOIIPY2>KHOTr0 AedpOpMYBaHHS MUWJIIHAPY 3 ITOPO>KHUHOIO

PozryistnyTo nuranns po3s’d3aHHs 3a JOIMOMOIOI0 I'PAJIEHTHUX METO/IIB 3BOPOTHUX KPaoBUX 33184
JIJIsE TEPMOIIPYZKHO J1epOPMOBAHOTO TOBCTOT'O IUJIH/IPY 3 MOPOoKHUHOIW0. [Ipeacrasieni pe3yabraTun po3s s-
3aHHS JIETKUX MOJIEJTbHIX 3BOPOTHUX KPAWoOBUX 3a/1a4.

I. B. KiiuMEHKO, B. M. I'oPJj1A4Y

Mathematical models of dissipative acoustics problems and their numerical analysis

This work is dedicated to building mathematical models and their numerical analysis using the
Galerkin method and classical finite elements approximations for dissipative acoustics problems, including
time-domain problem and the problem of forced harmonic vibrations in the viscous Newton fluid, which
applies the hypothesis of linear acoustics.

YucsioBuii aHa/i3 3B’g93aHUX 3a/71a49 TEPMOAKYCTUKMN CJIAOKOB’SI3KO1 PiinHU

Pobora npucssdaena moby10Bi Ta IUCIOBOMY aHaIi3y Ha 0CHOBI MeToy ['a/bopKina 3 BUKOPUCTAHHSIM
KJACHIHUX CKIHIEHHOEJEMEHTHIX AllPOKCUMAIN MaTeMaTHIHOT MOJIe Il 3B’ d3aHO01 3a/1a41 TePMOAKYCTUKI
c1a0KoB’ a3k01 HbI0TOHIBCHKOT Pijnnu, /10 AKO1 3aCTOCOBHI TIIOTE3U JIHIRHOT aKyCTUKH

M. II. JIicH4aK

AJroputM po3paxyHKy MOBEPXHiI MO/IeJIi 3 BUKOPUCTAaHHSIM OO4YHCJIeHb Ha rpadiyHoMmy
MpoIlecopi g 3a/la4i KOMIT'IOTEPHOTO CUHTE3Yy »KeCTOBOI MOBH.

In this paper we consider the possibility of improvements of software for modeling Ukrainian sign
language. We propose algorithm that allows to model signs for three-dimension model without any delays
and reduction of FPS

Ad. M. JITHOEP

Properties of maximal by inclusion set of weak practical stability of differential inclusions
with impulse impact.

In this paper properties of maximal by inclusion set of weak inner practical stability of differential
inclusion with impulse impact are analyzed. Also we state the conditions which hold, when a point belongs
to the border of maximal set. Further, Minkowski functional, support functional and criteria of belonging
point to the border of maximal by inclusion set in linear case are obtained.

HocaigkeHHs BJIACTUBOCTEl MHOXKWHU CJIA0KO1 CTIiKOCTi AudepeHIialbHUX BKJIIIOYEHb
3 iMILyJIbCHUM BILJIMBOM.

Y poboTi J0C/IJIZKYEThCS MHOYKUHA IMOYATKOBUX YMOB, JIjIs KOXKHOI TOYKH 3 sKOI icHye xo4a O ojiHe
JIOIYCTHMe KepyBaHHs, TOOTO TaKe KepyBaHHs, K€ He BUBOJUTL cucTteMy 3a dhas3oBi oOMexkeHHd. [HIITMMNI
CJIOBAMU, OIUCYIOTHCSA BJIACTHBOCTI MAKCUMAJIbHOI 38 BKJIIOUYEHHAM MHOXKUHU ITOYATKOBUX YMOB, JIJIsI SIKUX
xo4a O OJINH YaCTUHHUN PO3B’A30K JTH(pepeHIiajIbHOro BKIIOYEHHA 3 IMITY/JTbCHAM BILTUBOM HE TIOKHJIA€ 3a-
naHi dazosi obmexkenus. Bararo3uadni iMITy/IbCHI BIIUBYH PO3IVIAIAIOTHCA B 3a/laHi MOMEHTH Jacy. Takox
JIOBOJIUTHCS KOMIIAKTHICTH MHOKUHU MTOYATKOBUX YMOB. ¥ BUIAJKY JIHIHHOTO T epeHIialbHOr0 BKIIIOYe-
HH$ JIOBEJIEHO OIYKJIICTh MAKCUMAJIHHOI 38 BKJIIOUEHHIM MHOYKUHU, OJIEPXKAHO KPUTEPiil HAJIEXKHOCTI TOYKHI
JIO TPaHUIll ONTHUMAJIBLHOT MHOXKUHU, JIjId Hel 3HaiiaeHo dynkiionas MiHKOBCHKOTO i onopHuit (hyHKITIOHAT.
Orpumani pe3yabTaTi J03BOJISIOTH Oy/lyBaTH AJITOPUTMU AIPOKCUMAIl] MaKCHUMAJIbHOI 38 BKJIFOUEHHSM
MHOXKUHHU CJIADKOI CTIfiKOCTI JiiHiitHOrO JndepeniiabHOr0 BKIOYEHHS 3 IMITyJIbCHIM BILJTUBOM.
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H. P. JIEMUIInH

Interpolation method of numerical solving the Cauch problem for second order ordinary
differential equations

The apparatus of non-classical Newtonian majorants and diagrams functions given tabularly has been
used for construction a new numerical method interpolation type of solving the Cauchy problem for second
order ordinary differential equations. Constructed this way the numerical method is the most effective on
convex function class.

Inrepnongauiitanii MmeTon po3B’a3yBanHs 3aaa4i Ko ajis 3BuvaitHux audepeHIliajTbHuX
PiBHSHBb APYTroro MopsaKy

BukopucroBytoun anapar HeKJIaCHIHIX MaykKopaHT i giarpam Heiorona dbyHKIii, 3ajanux Taban<aHo,
1100y I0BaHO HOBUI 9MCEILHUAN METOJ, iHTEPIOJIAIIITHOrO TUITY PO3B’d3yBanHd 3a1adi Kot jura 3Buyaitnux
JdepeHIiaIbHUX PIBHAHD Jpyroro nopsjaky. Meros Haiibiibimn epeKTUBHUN Y BUIAJIKY, KOJIU (DYHKILiA,
10 3aMIHIOETHCS HEKJIACHIHOI MarKOpaHTo HbIOTOHA, € OmyKJIOH0.

. O. 'oj10;1050B

Stochastic empirical model for one-dimensional model with discrete time

Method of empirical estimation for one-dimentional model with discrete time is considered. Strong
consistency of one estimation is proved.

CraiionapHa eMIIipu4yHa OMiHKA JIJIsi OJJHOBUMipHOI MOJeJIi i3 AUCKPEeTHUM YacoM

Y pobOoTi PO3IISTHYTO 3aCTOCYBAHHS METO/LY €MIIIPUIHUX CEPEIHIX OIIHOK JI0 OJIHOBUMIPHOI CTaIioHap-
HOI CTOXACTHUYHOI TApaMeTPUIHOI MOJIE i3 JUCKPEeTHUM YacoM. Po3riisnaeTbes HellepepBHa cerapadebHa
BHIIaIKOBa (pyHKIIiA. /[loBegeHO ¢Tpory KOH3UCTEHTHICTD JI/Is Ii€l Mojiest

. A. BEPJIAHDb

Algorithms for solving Volterra integral equations of the I-st kind of method of separating
the kernels

The paper deals with a group of algorithms and programs to provide computer implementation
method of separating the kernels in the solution of integral equations of Volterra type I. To this end,
we proposed and studied the method for approximating the kernels of arbitrary form (as a function of
two variables) by the sum of products of pairs of functions of one independent variable. This allows the
development of Matlab effective software tools that combine the preliminary procedure of approximation
the nucleus and the subsequent recursive computation for the solutions of these equations based on the
use of quadrature formulas of various kinds. The technique takes into account the intrinsic equations of
Volterra type I incorrectness by choosing the step of discreteness. Proposed and implemented algorithms
can be applied to solve both linear and nonlinear equations of this class.

AnropurMbl perieHnsi HHTerpaJibHbIX ypaBHeHuii Bosbrepps! I-ro poma merogom pasie-
JISIOIIUXCS SIJIep

B pabote paccmarpuBaeTcs rpyIma aJropuTMOB U IIPOTPaMM, 00eCTIednBAONIas KOMIIBIOTEPHYIO Pe-
AJIM3AIIIO METO/Ia PA3JIEISIIONINXCS /e MPU PEIeHn UHTerpabHbIX ypaBuenuit Bosbrepps! [ poga. C
9TOI 1EJIbI0 TIPEJJIOZKEH W UCCJIEI0BAH METO/] allllPOKCUMAIINU sJIep TMPOU3BOJIHLHOTO BUja (Kak (DYHKIIUH
JIBYX MEPEMEHHBIX) MOCPEJICTBOM CyMMbI IPOU3BEICHUN Tap (DYHKIUI OJHON HE3aBUCUMOIl MEepeMEHHOIA.
DT0 mo3BOsIAET paspaboTarh B cpege Matlab addexTuBHbIE TPOrpaMMHBIE CPEICTBa, COUETAIONINE B Ce-
Oe TIpeBApUTEILHYIO MPOIELYPY AIIPOKCUMAIIH sIJIPA U ITOC/IeIYONNe PEKYPPEHTHBIE BBITUCIEHUST JJIsT
pellieHnsT YKa3aHHbIX yPABHEHUII HA OCHOBE NPUMEHEHUsI KBaJIPATyPHBIX (hOpMYJT pa3aundHoro Bujaa. Me-
TOIMKA YIUTHIBAET CBOMCTBEHHYIO ypaBHeHUsIM Bosbreppnl I poma HEKOPPEKTHOCTD IIyTeM BbIOOpa Imara
nuckperHocTr. [IpeiokeHbl 1 peaJm30BaHbl AJITOPUTMBI MOTYT OBITH IIPUMEHEHBI KaK IIPH PEIeHIH JIH-
HEUHBIX, TAK U HEJUHEHHBIX ypPaBHEHUN PacCMaTpUBaeMOro KJIacca.

b. B. ®AnEnyuk, 1. B. BOHJIAPH

Implementation of Implicit methods for Stiff Systems via Steadying Method

An approach to numerical solution of nonlinear systems of equations arising in implementation of
implicit methods for stiff systems is proposed. It is based on the so-called steadying principle. The derived
iterative processes don’t involve matrix factorizations and are capable of solving systems with complex
eigenvalues of the Jacobi matrix. They can be used either independently or as a smoothers for multigrid
methods.

Peasinzanusi HesIBHbIX METO/IOB [Jisl »KECTKUX 3a/1a4 METOJ0OM YCTAaHOBJIEHUS

Jls1 periennst cucTeM HEJIMHEWHBIX YPABHEHUI, BOSHUKAIONINX MTPU Pean3allii HeSBHBIX METOO0B
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peleHns: cucTeM OOBIKHOBEHHBIX JbdepeHInaabHbIX YPaBHEHU, IpeIaraeTcs Mo/IX0/, OCHOBaAaHHbIN Ha
ujiee ycranonsienud. [losrydenabie nTeparmoHHble MPOIECChl He TPeOYIOT (haKTOPU3AIUA MATPHUIL, TPOCTHI
B peaJIm3alluil U IIPUTOIHBI B CJIyYIae KOMILIEKCHBIX COOCTBEHHBIX 3HadYeHWi MarTpuibl JAxkobu. OHm MoryT
HCIIOIb30BaThCA KaK CaMOCTOSTE/IBHO, TaK U B Ka4eCTBE «CIJIaXKUBaTe/city MPU peajn3aliud MHOTOCETO-
YHBIX METOJIOB.

WOJICIECH ILECKI

Using Monte-Carlo methods for credit risk calculation

Risk engine systems are most significant part in calculating and measuring market risks. Their
implementation is based on math methods and methodologies such as Monte Carlo method. In this paper
overview of general (and market) risk calculation concepts is given. Also Eagle system that is used for risks
simulation and Monte Carlo methodology usage for generating market risk factor scenarios are described.

. A. bBoadarux

06 olleHKaxX MaKCMMAJIBHOTO MPAaBAONOA00Us MapaMeTpPOB aBTOpPerpeccuu B CjIy4dae WH-
TepPBaJIbLHOTO II€H3YPUPOBAaAHUS

[TocTpoens! OIeHKN MaKCUMAJJILHOIO IIPAaBIOIOI00MS /IS aBTOPEIPECCUOHHBIX BPEMEHHBIX PAJIO0B IIPHU
HaJIUYUA UHTEPBAJIBLHOTO IEH3YPUPOBaHUd, ITpoBejieHo ux cpapuenne ¢ MHK-omenkamu.

FO. C. MA3AHUK

Problems to minimize time for project completion in a multi-processor system with
various processor speeds

In this paper we consider problem to minimize time for project completion in a multi-processor system
with various processor speeds. The work suggests an approximation algorythm of solving this problem .
Proved is that the suggested algorythm has an asymptotic coefficient of effectiveness equal to 2.

Onenka 3¢ PeKTUBHOCTH aJIrOpuTMa pacnpejiejieHrns TpebOBaHMil AJisi MHOTOIIPOIIECCOP-
HOU CHCTEeMbI C PA3JIUYHBIMU CKOPOCTSIMU ITPOIECCOPOB

OObeKT nccaeoBaHus — 33491 pacriapaJuie/mBanns Boraucyennii. [less paboTsr — pazpaborka Ma-
KCUMaJIBHO SCbeeKTI/IBHOFO aJITOpUTMa JIJIsd peHIeHusdA 3aJa9 MHUHHUMH3allU BPEMEHU 3aBEPIICHUA IIPOE-
KTa HA MHOTOIIPOIIECCOPHO CUCTEME € Pa3IMIHBIMU CKOPOCTSIME ITPOIECCOPOB Oe3 OrpAHMYCHUIT Ha THCIIO
rnocrynaimnux TpeboBanuii. Pesynbrarom paboThl ABJSI€TCsT aJTOPUTM PEIIeHUsT 3aa9i MUHUMUA3AIUN
BPEMEHN 3aBepIeHns IPOEKTa Ha MHOTOIIPOIIECCOPHOI cucTeMe ¢ Pa3InIHbIMU CKOPOCTSIMU ITPOIECCOPOB,
BepxXHsIs OIeHKa 3 PEKTUBHOCTH KOTOPOTO CKOJIb YTOaHO O6sm3ka K 2. O0IacThio IPUMEHEHHUsT STBIISTIOTCS
IIPOIIECChI pacliapaJijie/JIMBaHMA BBIYHMCJICHUNA B COBPEMEHHBIX pacClpeJc/IEHHbIX CUCTCMaX.

M. A. CJIEHNYEBA

Event-driven simulation of adsorption of molecular hydrogen on the surface of long
carbon nanotubes

The method of modeling the adsorption of molecular hydrogen in the long carbon nanotubes by event-
driven algorithm was described. This method reduces the computation time on a computer. Numerical
calculations of hydrogen adsorption were carried out at T = 80 K and pressures of 4 and 6 MPa. The
quantitative distribution of hydrogen molecules inside the nanotube along its axis was obtained. It was
found that the density distribution along the length of CNT is substantially inhomogeneously.

CobpITHiiHOE MOJeJIMpOBaHUE aJACOPOIMUU MOJIEKYJISAPHOTO BOJAOPOJAa HA MOBEPXHOCTU
JJIUHHBIX yTJIePOJHBIX HAHOTPYOOK

Ornmcan MeToJ 1 MOJIEJIMPOBAHUS IIPOIECCa aJCOPOIMKI MOJIEKYJIAPHOIO BOJOPO/a Ha JIIMHHBIX yIJIe-
POJTHBIX HAHOTPYOKAX C MOMOIIBIO JINCKPETHO-COOBITHITHOTO aJrOPUTMA, MO3BOJIAIONINI COKPATUTD BPEMsI
pacderoB Ha DBM. IlpoBenennsr duciennble pacdeTsl ajgcopbriun Bogopoaa mpu temieparype 1T = 80 K
n nasjieHusx 4 u 6 Mlla. ITony4ueno konudecTBeHHOE pacipejiesieHrne MOJEKYJ BOJOPOJia BHYTPU HAHO-
TPpyOKU BOJIb €€ ocu. OOHAPYKEHO, 9TO pacipee/eHne IJI0THOCTEN 10 JIIMHe HAHOTPYOKU CYIIECTBEHHO
HEOJTHOPOJTHO.

E. A. YEPHUTUHA

Search of extreme values for optimization problem with linear and nonlinear functional

The article presents developed by the author algorithm of problem-solving method for economic
modeling problem based on Box’s method, which is originally a modification of deformed polyhedron
method and aimed at solving of nonlinear programming problem with inequality constraints. The adapted
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Box’s method allows solving optimization problems with linear and nonlinear functional. The method
uses one constraint matrix for determination of optimal values for linear (maximum profit) and nonlinear
(maximum profitability and labor efficiency) function. All specified values are located inside of feasibility
region thus increasing tolerance of the solution.

Ilouck 3KcTpeMaJIbHBIX 3HAYEHWI ONTUMHU3AIMOHHON 3aJ/Ia4M C JIMHEWHBIM W HeJIMHEeN-
HbIM (PYHKITMOHAJIOM

B crarbe npejcrasiieH pa3paboTaHHbI aBTOPOM aJITOPUTM OUCKA PEIIEHUs ONTUMUBAIINOHHON 3a/1a-
91 SKOHOMUKO-MaTEMATHIECKOTO MOJIETHPOBAHNIST Ha, OCHOBE MOIN(UITMPOBAHHOTO MeTO1a Bokca, KoTophbrit
B OPUTHHAJIE TIPEJICTABISIET CO0ON MOMMMPUKAIINIO MeTO/1a 1eDOPMUPYEMOTO MHOTOI'DAHHUKA U TTPETHA3HA~
YeH JIJIs PEIeHusT 3a/1a9 HeJIMHEITHOTO MPOTpaMMUPOBaHNs ¢ OrpaHnYeHIsIMU-HepaBeHcTBaMu. [Ipeacras-
JIEHHBIN aJalTUPOBAHHBIN MeTo/; Bokca 1o3BoJIsieT perarh ONTUMUABAIMOHHDBIC 3a/Ia49d PU JTUHEHHOM U
HeJTMHEHHOM (DyHKITMOHAJIE.

O. B. IIEIIOIIKEBUY

Mixed problem for semilinear hyperbolic system with horizontal characteristics

Applying the method of contractive mappings the conditions global solvability of mixed problem for
hyperbolic system of first order semilinear equations with horizontal characteristics are established.

Minrana 3aga4a JaJ1 HaNiBJIiHITHOT TinepboivHOl cucTeMU 3 TOPU3OHTAIIBHUMHU XapaKTe-
pUCTUKAMU

3a JIONOMOTOI0 METOJ/Iy CTUCKYIOUMX Bi/IoOpakeHb BCTAHOBJIEHO iCHYBaHHs 1 €JIMHICTH IJI00AJIHLHO-
o pO3B’dA3Ky MiMmaHol 3a/1a4i Jjisd JIBOXBUMIPHOI TiIepOOJIIYHOI CHCTEMH HAIliBIIHIHHUX PIBHAHD MEPIITO-
ro MOPSJAKY 3 TNOPU3OHTAJHLHUMH XapaKTepUCTHUKaMU. Buxinna 3ajiada eKBiBaJeHTHa CHCTEMi IHTEIPO-
dyHKIIOHAIBHIX PiBHAHDb BoJibTeppa Apyroro poiy, /Jis KOl 3aCTOCOBAHO TeopeMy bBanaxa 1po CTHCKY-
104l BijjoOparkenns. [106abHICTh KOPEKTHOT PO3B’A3HOCTI 3a/1ad4i 0/iepyKaHa 3aB/IsIKU BHOOPY CIIEIiaJIbHIX
HOPM 3 Baroio Jjis MIyKaHuX (OYHKIIH.

H. O. BYPIEWHA

The conjugation solutions of hyperbolic problem for system of quasi-linear equations
along unknown discontinuity line in curvilinear sector

The solvability of nonlinear problem with unknown discontinuity line of initial data of the hyperbolic
system of first-order quasi-linear equations with two independent variables in curvilinear sector is consi-
dered. Same problems model some questions to solve of hydro- and gasdynamics etc. The proposed method
of proof permits to find the solution by calculate method applying characteristic nets.

Chpsi>keHHsI pPO3B’g3KiB rinepOoJiiyHOl 3aaadvi AJs CUCTeMH KBa3iliHiiiHMX piBHAHDb
Y3JI0B>K HEBiZJOMOi KOHTAKTHOI Me>Ki B CeKTOopi

PosrisiayTo po3B’si3HOCTH HEHIAHOT 3ajadi 3 BLILHOIO (HEBIJIOMOK) JIHIEI0 PO3PUBY BUXITHUX
JIAaHUX TiepOoJIiTHOT CUCTEMU KBA3LIIHINHUX PIBHSHD MEPIIOrO MOPSIKY 3 IBOMA HE3AJIEKHUMEI 3MIHHUMU
B KpuBOJIiHifiHOMYy cekTopi. Taki 3a/adi MOJETIOTh JIedKi MpoOJeMu TiJpo- Ta ra3ouHaMiKh, Teopil
AEPOTIPYZKHOCTI TOIMO. 3aIpOIIOHOBAHNM CIIOCIO JIOBEIEHHST JTIO3BOJISIE BIANIYKATH PO3B’SI3KU UNCETbHUMM
MEeTO/IaMU, BUKOPUCTOBYIOUN XapPaKTEPUCTUIHI CITKU.

T. A. Kupn4ek, T. B. MYKOMEJI, A. B. BABU4Y

The boundary problem for anomalous diffusion equation

In the paper we consider the first basic boundary problem for a two-dimensional fractional diffusion
equation. Methods of integral transformations and integral equations are used. The results of the numerical
solution of boundary problems for elliptic and circular areas with different input parameters are presented.

I'panunynag 3ama4a Ay ypaBHeHUs: aHOMaJIbHON auddy3uun

B nannoit pabore paccMoTpeHa IiepBasg OCHOBHas TIpaHUYHAA 3aJada JiId JBYMEPHOIO JIpOOHO-
muddepentmaabaoro audgysnonHoro ypaBuenud. [lpu perennn 3ajadu TPUMEHSIUCH METO/IbI MHTE-
rpaJIbHBIX 1IPpeo0pa30BaHmil 1 UHTETrPaIbHBIX ypaBHenuii. [IpuBojsiTes pe3yibTarsbl 9UC/IEHHOTO PENleHus
IPAHUYIHON 38 a9u [T SJUTUITHIECKON W KPYroBoil obj1acTeil Py pa3IndHbIX BXOIHBIX ITapaMeTpax.

SANDA BLOMKALNA

Hyperbolic Heat Conduction Equation for Sphere

In this paper solution of hyperbolic heat conduction equation is given for sphere. Hyperbolic heat
equation describes heat processes in intensive steel quenching - with extremely fast cooling rates. Numerical
results are obtained for 1D case with linear and non linear boundary conditions.
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. B. BYTEHKO, /I. A. KJ/IIOIIINH

Modification of Wilcoxon statistics for optimization neural networks learning.

New estimation of recognition error using a probabilistic neural network with N inputs obtaining
element of a random sample is proposed. A modified differential representation of Wilcoxon statistics is
described, a formula for modification of network coefficients is derived and an optimal learning method is
formulated.

Momudukarnis craructuku BijIkokcoHa /i onTmMizaliil HaB4YaHHs MMOBipHICHUX Heii-
POHHUX MepexK

[IporionyeTbest HOBa OIiHKA TMOXUOKHM PO3Ii3HABAHHS 3a JOIMOMOI0I0 WMOBIPHICHOT HEMPOHHOI MepeKi
i3 N Bxojlamu, Ha SKi MOJIAIOTHCS ejleMeHTH BumaakoBol Bubipku. HaBomurbes momudikoBane gudepen-
niioBaHe IpeJICTaBICHHS CTAaTUCTUKNA BiIKOKcOHa, BUBOAUTHCA opMmysia Jijisd Moandikaril KoedilieHTin
Mepeki 1 POPMYITIOEThC ONTUMATBLHUN METO/T HABYAHHS.

IT. C. BEHrEpcbKui, 1. B. KOKOBCbHKA

An account of change of curvature of channel is at the numerical modeling of fluid flows

In the given paper the model of flow of uncompressible fluid in a pseudo prismatic channel with
the vertical plane of symmetry is considered. This model adapts to flat areas of the channel and rebuilt
when changing the direction of the channel. The variation problem description which was solved by the
finite-elements method is formulated. Results are tested on various examples and compared the results of
calculations with the analytical solution.

BpaxyBaHHS 3MiHM KPUBU3HHU PYyCJia MPU YUCEJIBHOMY MOJIEJIOBAHHI MMOTOKIB PiJIuHUA

B nmaniit poboTi po3rsaeThesd MOJIe/Ib CTOKY HECTUCUBOI PIIMHK Y TICEBIONPU3MATUIHOMY PYCJIi 3
BEPTUKAJIBLHOIO TLJIOMMHOIO cuMeTpil. /lana Mojesb ajganTyeTbes 10 TPAMOJIHIRHOT JTIITHKN pycia i mepe-
OyI0ByeThCd pH 3MiHI HANpAMKY pycia. Haseneno Bapiariitne dhopmy/mioBaHHS 3a/ad4i, IKY PO3B’sI3aHO
METOJIOM CKIHYEHHUX eJIeMeHTIB. Pe3ysibraTu mpoTecToBaHO Ha PI3HUX MPUKJ/IA/AX 1 IPOBEJICHO OPIBHSHHS
pe3y/IbTaTiB 00UNC/IEHD 3 AHAITHIHIMEI PO3B’ I3KaMU.

B. B. BOHIAPEHKO

The model of financial data as integral of diffusion process

The model of financial data as integral of diffusion process is proposed in this paper.. The correlation
function and one-dimensional distributions of the model have been examined, estimates for the model
parameters have been built, and prediction problem for the special case has been solved. Two examples of
financial data prove the adequacy of the proposed model.

Monenb PUHAHCOBBIX JIAHHBIX KaK MHTErpaj ot JqudQdy3uoHHOro mporecca

pUHAHCOBBIX JAHHBIX KaK MHTErpaJ oT auddy3monnoro mporecca. V3ydennble XapaKTePUCTUKU
MOJIe/IU- KOBapediuonnasi (DyHKIMs U OJJHOMEPHBIE PACIIpeIeseHus], [IOCTPOEHbI OIEHKN IapaMeTPOB MO-
JIeJIA U JIJIsI 9aCTHOTO CJIydas pelleHa 3ajada Mporno3upobanus. Ha 1Byx mpumepax (puHAHCOBBIX JTaHHBIX-
IEeHBbI aKINU- JI0Ka3aHa JIeKBATHOCTD MPE/IJIOXKEHHON MOJIE/IN.

FO. A. oaros, M. M. BAHAIIIKUH, A. B. JIETKOBA

Definition of boundaries and kernel width of equivalent samples in point-distribution
method

There is offered some methods for calculation of equivalent samples boundaries and auxiliary coeffi-
cient too, which have influence on kernel width in point-distribution method for several density function
laws? those it are necessary on first stage of calculation of small size sample parameters ( n + 3 — 15
elements) of higher effectiveness.

OnpeneneHne rpaHull U IMUPUHBI sIJIPA YKBUBAJIEHTHBIX BBIOOPOK B METO/I€ TOYEYHBIX
pacipeaejieHuin

[Ipemtararorcst MeTOAbI pacyera I'PpaHUIl SKBUBAJIEHTHBIX BHIOOPOK M BCIIOMOTIaTe/IbHOI'O KO UIT-
€HTa, BJIMAIONICI'O Ha IMIHUPHUHY dJPpa B METOHLE TOYCHYHDbIX pacnpeﬂeﬂeHHﬁ AJId HECKOJIbKUX 3aKOHOB IIJIO-
THOCTHU BEPOSITHOCTH, HeOOXOIMMbIe Ha HAYAJIBLHOM 3Talle pacdera IapaMeTpoB BBIOOPOK MAaJIOro oObema
( n + 3 — 15 snemenToB) nosbierHoil addexrusroctn. Oba MoOKa3aTes s - TPAHUILI U [IUPUHA sIJIpa -
3aBUCAT OT 3aKOHAa paclpejiesieHns U obbeMa BbIOOPKU. B craThe mpuBegeHa HICOJOTHS METOJa TOYe-
YHBIX pacIpejie/IeHnii, pacueTHbie (pOPMYJIbI U PE3Y/ILTAThI UCCIeoBanmil. /{1 Bcex MeTO0B U 3aKOHOB
paciipejiesieHus pa3paboTaHO IPOrPaMMHOE 0DeCIIeUeHHe.

3. O. BuxkBaA, K. B. ®PEJOPEHKO
About the statistical simulation of random fields on the plane with rational quadratic
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correlations functions.

The problem of statistical simulation of homogeneous and isotropic random fields on the plane has
been considered. It has been constructed the model and algorithm for the statistical simulation of this
fields realizations on the base of its spectral decomposition.

IIpo craTucTuvyHe MOJieJIIOBAaHHs BUIIQIKOBUX ITOJIiB Ha IJIOIIWHI 3 paliioHAJIbHOIO KBa-
JPATUIHOIO KOPEJIAIiiiHOI0 (PYHKITIEIO

Posrnsinyra 3a/1a4a cTaTUCTUIHOTO MOJIC/TIOBAHHS OJIHOPIIHUX Ta i30TPOIHUX BUITAIKOBUX OB Ha
IJIONIUHI 13 pallioHAJIBLHOIO KBaIPATUYIHOIO Kopesdliiinoio dyukiieo. [lodymoBano Mojgens Ta chopmy-
JIbOBAHO AJITOPUTM CTATUCTUIHOIO MOJIEIOBAHHS peaJsi3alliii TakKnX BUIIaIKOBUX IIOJIIB Ha OCHOBI 1X cITe-
KTPAJIbHOTO PO3KJIA/LY.

B. B. AnekceeHko, /1. A. KJIIOIIINH

Extension of the p-statistics for samples with repetitions

A new proximity measure between samples with repetitions based on confidence bounds for the bulk
of a general population is considered. The measure proposed ia an extension of the p-statistics. It relaxes
requirements for samples and allows to apply it to samples with repetitions too. To do this we proved an
extension of the Hill assumption for truncated sample values

Y3arajbHeHHS P-CTaTUCTUKU JIJII BUOIPOK 3 MOBTOPEHHSIMMU.

Posrngnaernbcs HoBa Mipa O6JIM3bKOCTI MiK BUOIpKAMU 13 TOBTOPEHHSIMH, sika 0a3yeTbCs Ha JIOBip-
YUX MeKaX JIJIi OCHOBHOI PO3IO/ILJIEHOI MacH 3Ha4YeHb IeHepaJsibHOI CYKYITHOCTi. 3allpollOHOBaHa Mipa €
y3araJbHEHHAM P-CTaTHUCTUKUA. BoHa moc/iab/iroe BUMOru 0 BHOIPOK 1 JIO3BOJISIE 3aCTOCOBYBATHU 11 B TO-
My 9HCIl 1 Jij1g BUOIpOK 3 moBTopaMu. [[1g 1MbOro BUKOPUCTOBYETLC y3arajbHeHHd rinore3n Xijuia Jijis
3A0KPYTJIEHUX 3HAYEHDb BHOIPOK.

M. O. CugOPEHKO

Markov model of estimation of risky project cost

In the work the were given a model, which optimizes the value of the project in case of the availability
of risk. It depends on the number of works, the number and type of resources required to perform certain
work, the time required to perform work in case of the absence of risk and from minimized project delay
function. The last on is calculated in days and is found with the help of Markov Decision Processes. There
were made an assumption that risks aren’t correlated with each other.

MapkoBcbhbKa MO/IeJib OIIHKN BapTOCTi NPOEKTY 3 PU3UKOM

Y poboti Oy10 NPpUBEIEHO MOJIEb, IO J03BOJIAE€ ONTUMIZYyBATH BAPTICTh MPOEKTY 3a HAABHOCTI pU-
3uKiB. Bona 3a/ie2KuTh BiJI 4mcia pobiT, KiJIBKOCTI 1 THUITY pecypciB, 10 HeOoOXiHi JI/Isi BUKOHAHHS IT€BHOL
poboTH, B TOMY YHCJI i 3aTPaveHOro 4acy MpHu YMOBI BiJICYTHOCTI PU3UKIB, & TAKOXK MiHIMIZ30BaHOI (DYHKIIIT
zaTpuMku 1mpoekTy. OcTanHs 00paxOBYEThCS B JHSIX 1 3HAXOIUTHCH 38 JIOIIOMOI'0OI0 MAPKOBCHKUX IIPOTIECIB
HPUWHATTS pillieHb. Y MoJiesi 3podJieHe TPUIYIEHHs, 0 PU3UKHA He KOPEJIOITh MixK cODO0.

T. A. IIOXAJIbBYYK

Invariants of graph

In this work a new mathematical structure, arc cutting of graph, which can be presented as a set
of Q matrices and vectors of a certain gradation and which in turn can serve as some invariant of graph,
is entered. It is known that in the process of its solution the task of recognition of graph isomorphism
is broken up on two component stages. The first stage is checking of graph for isomorphism. In case of
positive results on the first stage there is a search of correspondence on the second stage. On the first
stage the determination of isomorphism is produced by comparison of two sets of matrices and vectors.
The results of the given research are applicable for the decision of many applied tasks: in the tasks of
recognition of patterns, in chemistry, planning of PC etc.

NuBapuantbl rpada

B mamnoit pabore BBONTCS HOBasi MaTeMaTHUIeCcKasi CTPYKTypa - pebepHoe paspesanue rpada, KoTo-
pO€e MOXKHO IPEJICTABATH B BHJIe MHOXKeCTBa () MATPUIL U BEKTOPOB OIPEJICJICHHON IPAJIAINN, U KOTOPOE
B CBOIO OYepe]ib MOYKET CJIYy?KUTh HEKOTOPBIM MHBapuaHTOM Tpada. VI3BecTHO, UTO TIpHU pelreHnn 3a1ada
pacrio3aaBanus m3oMopdu3ma rpacda pasduBaeTcs Ha JIBa COCTABHBIX dTara. [lepBoiit 9Talr - mpoBepka rpa-
da na mzomopdusm. B ciayuae mosokuTeIbHONO pe3ysibTara Ha [IEPBOM dTale Ha BTOPOM dTAIle - MOUCK
coorBeTcTBusi. Ha 1mepBoM 3rare myTteM CpaBHEHH JBYX MHOMKECTB MATPHIL U BEKTOPOB, MPOU3BOIUTCS
ornpesiesienne n3oMopdusma. PesynbraTsl paboThl IPUMEHUMBI IIPU PEIIEHUN MHOTUX ITPUKJIATHBIX 3a,/1a9:
B 3a/la9aX pacro3HaBaHus 00pa30B, B XUMUH, IpoeKTupoBanns IBM u ..
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C. C. JlutBuH, K. A. PYYKUH

The method of detection and identification of closed curves in the special two-
dimensional images

In this paper we continue the investigation initiated on the development of the method and the
recognition algorithm of closed planar curves (trajectories), built with help of Poincare sections on the
Poisson sphere. The proposed algorithm uses advanced image processing, a technique developed by the
classifier and fill images. The algorithm was tested on more than 200 copies of test images and showed
sufficient efficacy.

Metos oGHapy»kKeHHs 1 Paclo3HaBaHUs 3aMKHYTBHIX KPUBBIX Ha CIHEUABHBIX IBYyMep-
HBIX M300pa>KeHusIX

B nmannoit pabore mpoio/zKeHbl HaYAThIe paHee UCCIe0BaHNs M0 pa3paboTKe METOJIa U AJITOPUTMA
pacIo3HaBaHKsl 3aMKHYTBIX [JIOCKUX KPUBBIX (TPAEKTOPHIA), OCTPOEHHBIX CHOMOIIBI0 cevennuii [Tyankape
Ha chepe [lyaccona. [IpemokeHnbIil aJITOPUTM UCIIOIB3YET MIPEIBAPUTEIHHYI0 00pabOTKY N300parKeHus,
METOJINKY 3aJTUBKU 1 PAa3pabOTaHHBIH KaaccupuKaTop n300parkKenuii. AJropuT™ IpoTecTUpoBaH Ha HoJjiee
gem 200 TeCTOBBIX 9K3EMILIsIpAxX M300PaKEeHU 1 MOKA3a/I JJOCTATOIHYIO 3(DMDEKTUBHOCTD.

A. B. MuiiuH, A. B. IIPUMAK

The use of CUDA technology in solving the actual problem of modeling the moving
bunch of electrons in the plasma

This paper considering the use of CUDA technology to solve the actual problem of modeling the
moving bunch of electrons in the plasma. Evaluating the time of the computation of the task, with different
parameters on the CPU and GPU, assessment of the error of the computations on graphics processors,
the forecast run-time computation on modern graphics cards.

Ncnonbp3zoBanme texnonorun CUDA nas penreHust 3a/1a4m MOJAeJIMPOBAHUS CTYCTKA 3JIe-
KTPOHOB, JIBUXKYIIErOCsl B ILJIa3Me

PaccmarpuBaerca npumenenne texuosiorun CUDA i pemrenusi akTyaIbHOR 3aJa9d MOJIEINPO-
BaHUSI JIBUXKYIIETOCA B IIa3Me CI'YCTKa 3JIeKTPOHOB. [IpoBonTCS OleHKa BpEMEHN BBIYUC/IEHUS JTAHHOM
zagaun, ¢ pasmnaabiMi napamerpamu Ha CPU u GPU, npousBoauTcest OleHKa, MOMPENTHOCTH BBIYUCICHUIT
Ha rpaduyueckux MpoIeccopax, JIeaaeTcs MTPOrHO3 BPEMEHU BBIMOJHEHUS BBIYUCICHUI Ha COBPEMEHHBIX
BIJIEOKAPTAX.

B. A. baryvra, I B. KYJIMHYEHKO

Simulation of expiry the polymer from the slit die

The deciding factor in choosing the directions of development of various technological devices and
structures are the results of the pre-simulation facility. Reflux of polymer films, realized through the
spinnerets, accompanied not only by the deviation niyami process parameters, and disturbances of various
kinds. Evaluation of the possibility of obtaining polymer films with desired physical, mechanical and
technical characteristics is based on studies of the effectiveness of control channels process of reflux of
the films. These channels can be realized only when the rational is chosen design dies and the optimum
technological conditions.

MopenupoBaHue mniporecca bopMUPOBAHUS IIJIEHKU HA ABUXKYINENCS TTOIJI0XKKEe

[lenbio paboTh ABJIETCS TapaMeTpu3alius u pa3zpaboTka Moaesn nporecca ¢popmuposanus HII mren-
KI Ha JIBUXKYIIeiica mojyioxkke. B mporiecce pazpaboTKu Mojeim HeoOXO0IMMO OIEHUTb B3aUMOCBA3b ITapa-
MEeTPOB Ipolecca (pOPMUPOBAHUS TIJIEHKH U PEOJIOTHIECKUX XapaKTEPUCTUK UCXOHOTO PACTBOPA MOJIUMe-

pa.

A. A. AHOPYCEHKO, I'' B. KYJIMHYEHKO

Ananus pacnpe/iejieHus IIJIOTHOCTA B KOJIIAYKe 3JIEKTPO/IeTOHATOPA

[lenbio paboTh! siBjsieTcs pa3paboTKa METOIUKN MOJEJTUPOBAaHUs IIPECCOBAHUSI MOPOIIKOBBIX MaTe-
PpUaJiOB 1 CpaBHEHHUE PE3YyJ/IbTATOB MOAE/JINPOBaHUA, ITIOJIYICHHBIX C IIOMOIIBIO Pa3/IMYHbIX TEeXHOJIOI'UIl MO-
JIeJTAPOBAHMS.

H. O. I'i1A30B

The solution of problems of mathematical physics using MathPhys

This work is devoted to teaching students the equations of mathematical physics. A brief review of
existing software and a description of my own application MathPhys are given. This application is actively
used by teachers and students of MESI to solve some specific problems in the study course "Partial
differential equations". in future it is planed to extend the class of problems solved with this application.
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Pentenne 3aga4 MmareMaTuvdeckoii (bu3uku ¢ momMoribio mporpamMmbl MathPhys

Jlannasi paboTta mocBsIeHa Ipod/ieMe 00yIeHUs CTY/IeHTOB YpaBHEHUSAM MaTeMaTHIeCKOW (PU3UKH.
[IpuBouTCd KpaTkuii 0030p CyIIECTBYEIIETO ITPOTPAMMHOTO 00eCTIeYeHUs 1 OITUCAHIE CBOEr0 COOCTBEHHOTO
npuioxkeraug MathPhys. /lanmoe npuiokenne akKTUBHO UCIOJIb3YETCd IPENOIABATEIAMA U CTYICHTAMUI
MBSCU jyist perienust psijia XapakKTepHBIX 3ajad 1pu u3ydennn kKypca " luddepeniuaibibie ypaBuenus B
YACTHBIX TPOU3BOJAHBLIX". B najbHeiinem njianupyeTcs paciiupuTh KJIACC PEIlaeMbIX IPUJIOXKEHNEM 3aJ1aH.
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Section Three: Systems analysis

L. CEcHOVIC

P300 evoked potentials data classification using feed forward neural network with back
propagation learning.

In this paper six-choice P300 evoked potentials data classification is tested using a population of four
disabled and four able-bodied subjects. The P300 is a positive deflection in the human EEG, appearing
approximately 300 ms after the presentation of rare or surprising, task-relevant stimuli. Four different
electrode sets were tested. Feed forward neural network with back propagation learning was used for
classification. For able-bodied subjects data sets, 100% end-run accuracy is obtained with all electrode
sets, for disabled subjects data sets 100% end-run accuracy is obtained for electrode Set 16 and Set 32.
Highest obtained target trial recognition accuracy in runs for able-bodied subjects data was 93% and for
disabled subjects data was 77%. The effect of different electrode configurations is tested.

S. FOLTAN

Car color recognition from CCTV camera image

In this paper, I present an application for car color recognition. Images used as the inputs for the
application were taken in a real world environment, so aspects, like light or weather conditions cause
problems in this task. My approach is a simplified version of the current advanced approaches. This paper
will illustrate the results that are to be expected with such an approach. I have defined parts of the
car body where I picked color samples. Based on probability of each color presence in the sampled area,
according to sophisticated rules, a dominant color is recognized.

I. B. AreeBa

Application copula model in financial tasks

On stage of budgeting bank treasury should evaluate the main targets of positions in major currencies,
taking into account that exchange rate risk does not cause significant losses or even bankruptcy. Setting
targets in its essence is a problem of portfolio optimization, where the contribution asset is the size
measures the position of the currency; assets, from which there is a choice, are the currency and prices
assets - exchange rates. Thus, to determine the optimal size of positions you can use basic analytical
method, involving joint normal distribution of logarithmic returns series of exchange, or use other ways
to allow more flexible modeling of multivariate distribution. Such tools available, particularly through the
application of the theory of copulas. Therefore, the purpose of research is to study the effectiveness of the
approach to problem solving that uses semi parametric copula method to recovery distribution.

3acTocyBaHHs MojieJIi “KomyJsia” ais po3’a3Ky (piHaHCcOBUX 3aj1a4

O06’ekTOM JTOCTIIKEHHSI € ONTUMI3alliifHa 3a/1a9a, B AKiii MAKCHMI3YEThCsI OUiKyBaHa JOXOIHICTD BiJ
oOpaHuX 3HAYEHb BIJIKPUTHX BAJIOTHUX TO3UINil OaHKa IpU OOMEXKeHHI Ha pOo3Mip BaJIOTHOIO PHU3UKY.
im0 ociKeHHs € aHaJsi3 e(peKTUBHOCTI IIiJIXO/MY J0 PO3B’A3KY 3ajadi, 0 BUKOPUCTOBYE IOJIyIIapa-
METPUYHUI METOJI BiJIHOBJIEHHS PO3IOILIY METO/OM Koirys. [ljisi obrpynTyBanus BHOOPY KOILy/Iu Oy/Iye-
ThCA PETPOCIEKTUBHUIN Mporuo3. Ha ocHoOBl pe3yabTaTiB J0Ci/IzKeHHs TTOKA3aHO, M0 3aCTOCYBAHHS KOILYJI
€ JIONUIbHUM. B mepcrekTuBi mpu moiaabioMy 6e3rocepe HboMy pO3B 13Ky ONTUMI3alliiftHOl 3a/1adi cTaHne
MOYKJIMBAM aHAJI3 PiBHS JOXOHOCTI TPU BU3HAYEHOMY PO3MIPY BAJTIOTHOTO PU3UKY.

A. €. KOHOIIZILOBA

Application of Computational Intelligence in the Ukraine software market research

The paper discusses the application of Computational Intelligence in the study of complex economic
system - the software market in Ukraine. There are identified factors influencing the market, scaling applied
for their measurement, built descriptor market model as an abstract finite graph of factors relationships,
constructed and trained neural network with the optimal architecture, selected by genetic algorithm, which
reflects the influence of factors on the change in demand as a market indicator.

3acrocyBanus 3acobiB Computational Intelligence B mociijzKeHHi pyHKY ITpOrpaMHOTO
3a0e31nevyeHHs B Y KpaiHi

B pob6oti posriasayTo 3acTocyBannga 3acobiB Computational Intelligence y moctimzkenHi cKjiagHOT
€KOHOMIYHOI CUCTEMU — PUHKY IIPOTIPaMHOT0 3a0e31edents B YKpaini. B pobori Busnadeni (pakTopu BILIUBY
HA PHUHOK, 3aCTOCOBAHE IMKAJJIOBAHHS [IJIs 1X BUMIPIOBaHHS, MOOY/J0BaHA JIECKPUIITOPHA MOJIEIb PUHKY
K abCcTpakTHU CKiHYeHHU rpad B3aeMO3B’d43KiB (haKTOPiB, MOOyI0BaHa Ta HaBYCHA HEHPOHHA MEpeXkKa
ONITUMAJILHOI apXiTeKTypH, BiJliOpaHa 3a T€HETUIHUM aJIlOPUTMOM, dKa BijloOparkae BILIUB (paKTOpIiB Ha
3MiHYy TONUTY K [MOKA3HUKY CTAHY PUHKY.
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JI. C. ITANIMYYK

Modeling the process of budgeting for production plant

Work dedicated to the modeling process of budgeting at the production plant. It was a model that
includes all elements of the process of budgeting is flexible and can be used practically in the business,
increasing efficiency of its functioning. In addition, the model facilitates a better performance of such
functions as budgeting planning process of any company, calculation of different variants of budgeting,
monitoring and analysis of budgets.

MopestoBaHHs TIporiecy Oro2KeTyBaHHS HA BUPOOHUYOMY MiIITPUEMCTBI

PoGora npucBgyena MOJETIOBAHHIO MPOIeCy OIO/ZKETYBAaHHA Ha BUPOOHUYOMY TiIIpreMcTBi. Byio
CTBOPEHO MOJIE/Ih, sIKa BKJIIOYAE YCi €JIeMEHTHU IPOIeCcy OIOKEeTYBAHHs, € IHYYKOI Ta MPAKTUIHO MOYKE
BUKOPUCTOBYBATUCH Ha IiIIPUEMCTBI, iABUIIyI0UN epeKTUBHICTD fioro dyuKIionyBanHs. KpiMm Toro, mo-
JleJIb CIPHs€ KPAIOMYy BUKOHAHHIO TaKMX (DYHKIIH mporiecy Oro/zKeTyBaHHS AK IJIAHYBaHHS JisITbHOCTI
HiJITPUEMCTBA, MPOPAXYHOK PI3HUX BapiaHTIB OIOKeTyBaHHs, MOHITOPUHI' Ta aHAJII3 BUKOHAHHS OIO/I2Ke-
TiB.

I'. P. CuaorPvyk

Fuzzy rationing problem

Rationing problem for the case of fuzzy input data is explored. Its solution in accordance with the
basic methods: proportional, Uniform Gains and Uniform losses is described. 7-staged lexicographical order
on a fuzzy set of vectors is introduced. Set of non-dominated alternatives is constructed and the problem
is reduced to a 2-criteria decision making problem.

HeuiTka 3aga4a nozgisy BuTpar

Posrnsmaerses 3a1a9a onTUMAaIBHOTO MOy BUTPAT JIJIsT BUIAJIKY HEUITKAX BXIJIHUX JIaHUX. SHa-
XOJATHCA 11 PO3B'A3KM BiJIIIOBIJIHO JI0 OCHOBHUX METO/IIB IOJIIY: TPONOPILIHUI, PIBHEBUI Ta IOJIyIITHUI
noyiaTku. BBoIUThCS BU3HAUYEHHS (-CTYIIEHEBOI'O JIEKCUMIHHOIO MOPSJIKY HA HEYITKill MHOXKWHI BEKTOPIB.
Bynyerbcsa MHOXKUHA HEIOMIHOBAHUX 3a IIUM BiIHOIIEHHAM AJIHTEPHATHB, ICJd YOrO 3a/1a49a 3BOJIUTHCS
J0 JABOKPUTEPiaJabHOI 3aJa9i IPUAHATTS PillleHb.

A. 1. CI1aJIdPEHKO

Creation of information-analytical system for management decisions in the transport
system

We consider the project of information-analytical system for accounting and monitoring of technical
state of facilities (roads and engineering structures), which should help ease the preparation of various
reporting forms and management decisions.

CrBopenns indopMaliiiHO-aHAJIITUYHOI CUCTEMMU JIJISI IPUNHATTS YIIPABJIIHCHKUX PillleHb
B TPAHCIIOPTHO-/IOPO>KHIX KOMILJIEKCaX

B po6oti posrisigaerbest IpoeKT po3poOKH iHMOpMAIHO-aHATITHIHOT CUCTeMN J1JIsI 3AiiCHeHHsT 00.Ti-
Ky Ta MOHITOPUHIY TE€XHIYHOIO CTaHy 00’€KTiB (JOpIr Ta MTYyYHUX CHOPY/), [0 MAE CIPUATH 3PYIHOCTI
IMJI'OTOBKY Pi3HUX (DOPM 3BITHOCTI Ta TPUUHATTS YIPABIIHCHKUX PIillleHb.

M. I. XOMEHKO

Consideration of the European electricity market as a multi-agent system. Using game
theory to analyze the system and place of Ukraine as an agent in it.

There were considered the main features of international trade of electricity between the
Europecountries . The market was analized as a multi-agent system. I described the expediency of
using the apparatus of game theory to assess scenarios of the system. This approach will allow to find
the best import-export policy of Ukraine towards electricity trade, and also show the benefits of such
relationship for Europe as an integrated economic system and solve the optimal ratio of generation,
exports, imports, consumption of electricity.

€Bporieiicbkuii pUHOK €JIeKTPOEHEePril sk MyJIbTUAareHTHA CUCTEMAa Ha OCHOBi IMOKa3HUKA
JOIIJIBHOCTi €KCIIOPTY.

PosrasayTi ocHOBHI 0cOOIMBOCTI MiXKHAPO/IHOT TOPTIBJI €JIeKTPOeHeprito Mi KpalHamu €Bporn. 3a-
IIPOIIOHOBAHO aHaJIi3 JOILILHOCTI €KCIIOPTY €JIEKTPOECHEPTil 3a J0MOMOTOI0 (DYHKITIT KOPUCHOCTI y BUTJIST
MMOKA3HUKA JIOILILHOCTI €KCIOPTY €JIeKTpoeHeprii. Bysio 3ammpornonoBano aHaJ i3 mMporo puHKY K MYJIbTH-
areHTHOI CUCTEeMH, 0a3yI0UNCh Ha MIPUILYINEH] PO MOJITHKY KPalHU 3a MOKA3HUKOM JIOIIJIBHOCTI €KCIIOPTY.
Taxknit miaxis JO3BOUTE B TOJAJIBINNAX JIOCTIPKEHHAX 3HAUTH ONTUMAJIbHY €KCIIOPTHO-IMIIOPTHY TOJIITH-
Ky YKpalHu B HaIPpIMKY TOPTiBJI €JIGKTPOCHEPTIEI0, a TaAKOXK IMOKA3aTH KOPUCTH BiJl TAKUX BiJIHOCUH JIJIst
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BCi€l €Bporn gK IMiIICHOT €EKOHOMIYHOI CUCTEMU Ta BUJILJINTH ONTUMAJIBLHUAN PO3IIOJILI T'eHepallil, eKCIoPTY,
IMIIOPTY, CIIOXKMBAHHS €J1eKTPOeHePTil.

A. H. BAPAHOBCKUM

Content - monitoring and social processes analysis

The purpose of this work is developing a methodology for quantifying and analyzing social processes.
We propose a mechanism for measuring the quantities which correspond to types of political activity,
arguing the choice of analysis methods. As a result, practical studies have found links between dependence
and species of political activity. The development of the proposed technique will allow to simulate the
political situation in the state, to predict the possible consequences of policy decisions.

KOHTEHT - MOHUTOPUHI ¥ aHAJIN3 COIUAJIBHBIX ITPOIECCOB

Henb marHOit pabOTHI 3aKII0YUAETCS B pa3pabOTKe METOINKN KOJTMIECTBEHHOM OTIEHKN U aHAJIN3a COTIH-
AJIBHBIX IIPOIIECCOB. B pa60Te IpeajozKeH MeXaHu3M U3MEpeHusd BeJIMINH, KOTOPbIE COOTBETCTBYIOT BUJIaM
[OJINTHYIECKOI aKTUBHOCTH HACEJICHNS, apIyMEHTHPOBAH BBIOOP METOJIOB aHA 34 IOy YeHHBIX JaHHbIX. B
pesysbTaTe MPaKTHIeCKUX MCCIe0BAHNN ObLIN OOHAPYKEHBI 3aBUCUMOCTH U CBSI3M MEXKJIy BHJIAMU IOJIU-
TUYECKOIl aKTUBHOCTH HaceJieHUs. Pa3BuTue mpe/iyioKeHHOEe METOIMKU MO3BOJIUT MOJICJTMPOBATH TOJINTH-
JeCKyI0 0O0CTAHOBKY B I'OCYJapCTBe, IPOIHO3UPOBATH BO3MOXKHBIE IOC/IEACTBUAA HPUHSITHS MOJTUTUIECKIX
penteHnii.

A. C. KyuMoBA

Generating effective strategies in one servicing processor model with limited servicing
discipline of objects flow

In this paper we consider the one-stage service model of determine objects flow by stationary servicing
processor. We formulate a problem of generating optimal servicing strategies subject to two criteria. It is
shown what if we take into account practically significant limitation on servicing discipline the problem
become a non NP-hard and we can build a polynomial algorithm for generating effective servicing strategies.
We introduce this algorithm and give the results of its approbation.

CuHTe3 ONTUMAJIbHO-KOMIIPOMUCCHBIX CTPATEruii B OJHOIPOIECCOPHOII MO/iein ¢ orpa-
HUYEHHO! AUCIUIIJINHON OOCJIy>KMBaHUS MOTOKA 0ObEKTOB

PaccmarpuBaercs mMaremarmdeckasi MOJEIb OJHOCTAIMITHOTO OOC/IYKUBAHUS JeTEPMUHUPOBAHHO-
ro MOTOKa 00BEKTOB cTarmoHapHbIM Iporeccopom. CdopmynupoBana OukpurepraibHas 3a/ada CUHTE3a
crpareruit obcimykuBanug. [lokazano, 4To yder nNpakTUYeCKU 3HAYUMOIO OUDAHUYEHUS Ha JUCITUILITHY
00CJTyKIBaHUs BBIBOJIUT 3389y 13 Kyiacca NP-TpyIHBIX U 1M03BOJISET TOCTPOUTH MOJUHOMUAAIBHBIN aIro-
PUTM CHHTE3a ONTUMAIHLHO-KOMIIPOMUCCHBIX cTpareruii. [IpuBomsarcs mpumep peasmsanyuu ajropurMa u
Pe3yIbTAThl MACCOBOI'O TECTUPOBAHMSI.

A. N. IIBETKOB

The bicriteria model and the policies synthesis algorithm for the single-processor service
of the objects flow in the nodal work area

The servicing model for the deterministic flow of objects going through the nodal work area of the
service mobile-processor was considered. Values of two criteria — total profit for the service and the quantity
of unserved objects - have been taken into account when assessing the efficiency of the control policies.
The offered algorithm of the synthesis of optimal compromise service policies implements a dynamic
programming ideology within the Pareto concept. The model generalizes the system of binary flow of
objects service in the large-scale work area and describes new technology of technical service “without
stopping” of river cargo ships within the responsibility area of the service enterprise.

BukpurepuasibHasi MOJ€eJIb U aJITOPUTM CUHTE3a CTPATErWii OIHOIIPOIIECCOPHOro 00CJIy-
JKMBaAHUS IMOTOKA O0OBbEKTOB B Y3JIOBOII pabodeil 30He

PaccmarpuBaercs maremaTutieckast MOJE/b 0OC/TyKUBAHUS JIETEPMIHIPOBAHHOTO ITOTOKa OOBEKTOB,
MIPOXOJISAIINX TPAH3UTOM Y3JIOBYIO PaboOvyIio 30HY 00C/IyKUBaloIiero mobile-miporeccopa. DddekTuBHOCTH
crpareruii 00C/IyKMBAHUS OINEHUBAETCA 110 3HAYEHUIO JBYX KPUTEPUEB: CyMMAapHOIO JIOXOja 3a 00CIIy-
KUBaHUE OOBEKTOB IOTOKA U KOJUYECTBY HEOOC/TYKEHHBIX O00beKTOB. lIpejyraraercss ajaropuTm cuHTe-
3 ONTUMAJILHO-KOMIIPOMUCCHBIX CTPATErwil 0OCTyKUBAHIS, PeAJN3yIONuil B paMkax KoHrenmuu [lapero
UJICOJIOTHIO JIMHAMUYIECKOTO IporpaMmmupoBanus. Mojenb o0o01aeT cucremy o0C/IyKuBaHus OMHAPHOTO
IOTOKa OOBEKTOB B KPYITHOMACIITAOHON JINHEITHO pabodeil 30He U ONMUCHIBAET HOBYIO TEXHOJIOTUIO CEPBU-
CHOT'O OOCJTY2KMBaHUS “Ha XOJIy” PEYHBIX I'PY30BbIX CYJ0B B IpaHuIlax 00/1acTi OTBETCTBEHHOCTU CEPBUCHOTO
IPEITPUSITHS.
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