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VIIK 517.977
U B. TAHIIIVH!, B. B. TOPAYKHUH?

POBACTHAS U UHTEPBAJIBHAS HABJIIOJAEMOCTD IBYXITAPAMETPUYECKHUX
JUCKPETHBIX CUCTEM C UHTEPBAJIBHBIMHU KOY®PUITUEHTAMMN

"Hnemumym mamemamuxu Hayuonanvnoii akademuu nayx benapycu, Munck, Benapyco,
e-mail:gaishun@im.bas-net.by
Benopycckuii 2ocyoapcmeennuiii ynusepcumem, Munck, Benapyco,
e-mail: gorvv@bsu.by

JUIs HEKOTOPBIX KJIACCOB MHTEPBATBHBIX JUCKPETHBIX JIByXIIapaMEeTPHUSCKUX CHCTEM YCTaHOBIICHBI YCIOBHUS pobacT-
HOHW M MHTEPBAJIbHOM HAOJII01aeMOCTH

Kniouesvle cnosa: nByxmapaMeTpuueckas JUCKPETHasl CHCTEMa, HHTEPBaJIbHbIM aHaIu3, podacTHas HaOII0AaeMOCTb,
HHTEepBaJIbHAS HAOIIOIAeMOCTb.

I V. GAISHUN', V. V. GORYACHKIN?

ROBUST AND INTERVAL OBSERVABILITY OF TWO-DIMENSIONAL DISCRETE SYSTEMS
WITH INTERVAL COEFFICIENTS

Institute of Mathematics of the National Academy of Sciences of Belarus, Minsk, Belarus
e-mail: gaishun@im.bas-net.by
’Belarusian State University, Minsk, Belarus, e-mail: gorvw@bsu.by

For some classes of interval discrete two-dimensional systems conditions of robust and interval observability are
established
Keywords: two-dimensional discrete system, interval analysis, robust observability, interval observability.

VIIK 519.216+517.518.8

JL A. AHOBHY!, U. H. I'VJIO?

BbIYMCJIEHUE MOMEHTOB CJTYYAWHBIX TPOIIECCOB, 3A JABAEMBIX
TPUT'OHOMETPUYECKUMHU ®YHKIUAMU OT bPOYHOBCKOI'O IBUKEHU A

THnemumym mamemamuru Hayuonanvmoti akademuu nayk beaapycu, Munck, Benapycy,
e-mail: yanovich@im.bas-net.by
Benopycckuii 2ocyoapcmeennuiii nedazozuueckutl yuusepcumem um. Maxcuma Tanka, Munck, Benapyco,
e-mail: gulo_irina@mail.ru

Jlns cy9aifHBIX IPOIECCOB, 3aJaBAEMBIX KaK (PyHKIIMOHAN OT KBaJAPAaTHIHOTO MHOTOUIeHa OPOYHOBCKOTO JIBUKEHHUS,
OBLIIN TPETOKEHBI HEKOTOPBIE alMpOKCHMaIui. [[poBeieH BEIYUCITHTETbHBIH SKCIIEPUMEHT JIJIsI HAXO0XK ACHHSI OTPEITHOCTEH
MaTeMaTHYECKUX OKUITAHUHN JJIsI CITydas TPUTOHOMETPUIECKUX (QYHKITHH.

Kurouesvie cnosa: kBaaparypHble GOPMYIbI, CIydJaifHbIE TPOIECCH], CTAHJAPTHBIN BUHEPOBCKU MPOLIECC, MaTeMaTHye-
CKO€ O’KMIAHUE, MOMEHTHI CITyJaiHBIX ITPOIECCOB.

L. A. YANOVICH', I. N. GULO?

CALCULATION OF MOMENTS OF STOCHASTIC PROCESSES DEFINED
BY TRIGONOMETRIC FUNCTIONS OF BROWNIAN MOTION

Unstitute of Mathematics of the National Academy of Sciences of Belarus, Minsk, Belarus,
e-mail: yanovich@im.bas-net.by
’Belarusian State Pedagogical University named after Maxim Tank, Minsk, Belarus,
e-mail: gulo_irina@mail.ru

Some approximations for stochastic processes defined as a functional of quadratic polynomials of Brownian motion
were proposed. For finding errors of the mathematical expectations in the case of trigonometric functions, computational
experiment was conducted.

Keywords: quadrature formulas, stochastic processes, standard Wiener process, mathematical expectation, moments
of random processes.
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B. Y. KOP3IOK"?, C. Y. [1Y3bIPHBIH'

KJIACCUYECKOE PEHHEHUE CMEINAHHBIX 3AJAY JJIS1 OTHOMEPHOI'O
BOJIHOBOI'O YPABHEHMH S C HEIVIAJIKUMMU YCJIOBUAMHU KON

! Benopycckuii 2ocyoapcmesennviil yuusepcumem, Munck, Beaapyce,
korzyuk@bsu.by, serg.p94@gmail.com
2Hucmumym mamemamuxu Hayuonansnoii akademuu nayx Benapycu, Munck, Benapyce,
korzyuk@bsu.by

WzyyaeTcs kaaccuyeckoe pemeHue 3agadu Komu u rpaHidHON 3a/1a49H A7 OTHOMEPHOTO HEOTHOPOIHOTO BOJTHOBOTO
ypaBHEHHs. YPaBHEHUS B 3a]1a4ax 3aJal0TCS B TOIYIIOCKOCTH U MOTYTIONOCE ABYX HE3aBUCUMBIX ITepeMeHHBIX. Ha HmKxHeM
OCHOBaHMM 3aJatoTcs ycaoBus Komm, Hernaakue B Touke. B rpaHn4HOI 3agaue Ha OOKOBBIX TpaHUIAX O0JIACTH 3aAl0TCS
IIIAJIKUE YCJIOBHS MEPBOro pona. PemeHue 3amadm CTPOUTCS METOJOM XapaKTepUCTHK. Jloka3piBaeTcs €IMHCTBEHHOCTD,
YCTaHABIMBAIOTCS YCIOBHUSA, IIPU KOTOPBIX CYLIECTBYET KYCOYHO-TIAAKOE PEIICHHE.

Karouesvie cnoéa: ogHOMEpHOE BOJIHOBOE YpaBHEHHE, HEOJHOPOJHOEC YpaBHEHHE, CMEIIaHHAs 3ajada, HEerJaAKue Ha-
YaJIbHBIC YCIOBHSL.

V. I. KORZYUK"?, S. I. PUZYRNYT

CLASSICAL SOLUTION OF MIXED PROBLEMS FOR THE ONE-DIMENSIONAL WAVE EQUATION
WITH CAUCHY NONSMOOTH CONDITIONS

! Belarusian State University, Minsk, Belarus,
korzyuk@bsu.by, serg.p94@gmail.com
’Institute of Mathematics of the National Academy of Sciences of Belarus, Minsk, Belarus,
korzyuk@bsu.by

The article is concerned with studying the classical solution of the Cauchy problem and the boundary problem for the
one-dimensional nonhomogeneous wave equation. Equations in the problems under consideration are defined in the half-plane
and in the half-band of two independent variables. The Cauchy nonsmooth conditions are assigned at the bottom of the region.
First-kind smooth conditions are defined at the side boundaries of the region. Analytical solutions of problems are obtained
using the method of characteristics. The uniqueness of the solution is proved, and the conditions, under which the piecewise
smooth solution exists, are determined.

Keywords: one-dimensional wave equation, nonhomogeneous equation, mixed problem, nonsmooth initial conditions.
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B. I. AHYEBCKHUH

T'PYIIIBI YAUTXEJA, TIPUBEJEHHBIE HOPMBI
U IMUKJIAYHOCTH CHELUAJIBHBIX AJITEBP AJI3YMANHA

Hnemumym mamemamuxu Hayuonanvroti akademuu nayk bBerapycu, Munck, benapycs,
e-mail: yanch@im.bas-net.by

B crarbe onucana My IbTHITMKATHBHAS CTPYKTYPa M IPUBEIEHHbBIE HOPMBI LIEHTPAJIbHbBIX k-asre0p 4 ¢ AeneHneM B IBy X
crenyomux caydasnx: (i) k — nomnoiaHeHue noiust QyHKIUH p-aJuuecKoi KpUBOH OTHOCUTEIIBHO JIUCKPETHBIX HOPMUPOBAHUIH,
TOJISL BBIYETOB KOTOPBIX — KOHeuHble pacumpennst Q,, n 4 — cnabo pasersienHas k-anrebpa ¢ genennenm; (i) 4 — tena
HEKOMMYTATHBHBIX PALMOHAJBHBIX QYHKIUN HAJ p-aIu4IeCKUMHU anredpamu ¢ aenenueM. [lonydeHsl JOCTaTOYHbIe YCIOBHUS
UKJINYHOCTH anredp u3 (i). B vacTHOCTH, ycTaHOBIIEHA IUKJIMYHOCTD aJire0p OECKBaApaTHOTO HHIEKCA.

Kniouesuvie cnoga: rpynmsl YaiiTxena, aaredpsl ¢ jJejdeHUEM, IUKJIHUECKHE aareOpsl, NPUBEIEHHbIE HOPMbI IPOCTHIX
anre0p, Teaa HEKOMMYTATHBHBIX PAI[HOHANBHBIX (yHKINH.



V. I. YANCHEVSKIIT

WHITEHEAD GROUPS, REDUCED NORMS
AND CYCLICITY OF SOME SPECIAL AZUMAYA ALGEBRAS

Institute of Mathematics of the National Academy of Sciences of Belarus, Minsk, Belarus,
e-mail: yanch@im.bas-net.by

We describe the multiplicative structure and the reduced norms for central division k-algebras 4 in the two following cases:
() let & be a completion of the function field of the p-adic curve with respect to discrete valuations with finite extensions of Q,,
as residue fields and let 4 be tamely ramified division k-algebra; (ii) let 4 be skew-fields of non-commutative rational functions
over p-adic division algebras. We also obtain some sufficient conditions for cyclicity of algebras from (i). In particular we prove
that any algebra of square-free index from (i) is cyclic.

Keywords: Whitehead groups, division algebras, cyclic algebras, reduced norms of simple algebras, skew-fields of non-
commutative rational functions.

0. C. XAPUH, B. IO. [IAJIYXA

CTATUCTHUYECKHUE OHEHKH DHTPOIIUU PEHBU U TCAJIJIMCA 1 UX
HCIOJIb30BAHUE JJ151 IPOBEPKH T'MIIOTE3 O «YUCTOM CTYUYAMHOCTH»

HUU npuxnaonvlx npobiem mamemamuru u UHGOPMAmuKy

Benopycckozo cocydapcmeennozo ynusepcumema, Munck, bBenapyce,
kharin@bsu.by, palukha@bsu.by

Hpe[mml(eH IOoAXO0A K IMMOCTPOCHUIO COCTOATEIIbHBIX CTATUCTUYCCKUX OLICHOK beHKIII/IOHaJIOB SHTPOIINHU Penbn u Tcan-
nmuca. HaiigeHo acHMITOTHYECKOE pacrpeaeiicHnue BepOHTHOCTeﬁ TMOCTPOCHHBIX TOYCYHBIX OICHOK, MOCTPOCHBLI MHTEP-
BaJIbHEIE OIleHKH. Ha ocHOBe HUHTEPBAJIbHBIX OLEHOK pa3pa60TaH0 peuraromee npaBujio A CTATHCTHYCCKOM IIPOBEPKU
TUIOTE3 O «YHUCTOU CHy‘IaﬁHOCTH» Ha6n10[1aeM0171 I{HCerTHOfI IOCICA0BATCIIBHOCTH. HpeZ[CTaBJ'IeHBI PE3yabTaThl
KOMIBOTECPHBIX SKCIICPUMEHTOB.

Knrouesuvle cnosa: q)yHKHI/IOHa.IH)I OHTPOIINU Penbn u TCEUI.HI/IC&, ACUMIITOTUYCCKHU HOPMAJIBHOC paCpeICIICHNUE BEPOIT-
HOCTeﬁ, TOYCYHBIC U HUHTCPBAJIbHBIC CTATUCTUYCCKUE OLICHKHU, IPOBEPKA T'UIIOTES.

Yu. S. KHARIN, U. Yu. PALUKHA

STATISTICAL ESTIMATORS OF RENYI AND TSALLIS ENTROPY AND THEIR USE FOR TESTING
THE HYPOTHESES OF “PURE RANDOMNESS”

Research Institute for Applied Mathematics and Informatics of Belarusian State University, Minsk, Belarus,
kharin@bsu.by; palukha@bsu.by

An approach to the construction of consistent statistical estimators for Renyi and Tsallis entropy is considered.
The asymptotic probability distribution of constructed point estimators is proved, and the interval estimators are constructed.
On the basis of interval estimators the decision rule for the statistical testing of the hypotheses of “pure randomness”
of the observed discrete sequence is developed. The results of computer experiments are presented.

Keywords: Renyi and Tsallis entropy, asymptotically normal probability distribution, statistical estimators, testing
of hypotheses.

O. B. BEKO', 5I. A. BOFHOBA?, E. M. OBCHIOK?

YACTHULA CO CITMHOM 1/2 1 AHOMAJIBHBIM MAT'HUTHBIM MOMEHTOM
B KYJIOHOBCKOM IIOJIE

'Tumnasus 2. Kanunxosuuu, Benapyce, e-mail: vekoolga@mail ru
°Cpeonss wixona, Envckuii pation, Benapycw, e-mail: voinyuschka@mail.ru
3Mosvipckuii 2ocyoapemeennviii nedazoeuueckuti yuusepcumem um. M. I1. Illamaxuna, Mosvips, Benapyco,
e-mail: e.ovsiyuk@mail.ru

VccenenoBano ypaBHeHHe J{Mpaka JUIsl YaCTHIBI CO CHMHOM 1/2 M aHOMaJbHBIM MAarHUTHBIM MOMEHTOM BO BHEIIHEM
KYJIOHOBCKOM TIoJie. 3ajjada mpuBeaeHa K AU PepeHIHaTbHOMY YPaBHEHUIO BTOPOTO MOPAAKA, B KOTOPOM TOYKU X =0, oo
SIBJISIIOTCS HEPETYISAPHBIMU OCOOBIMH TOYKAMHM paHra 2, a B TOYKE X = | uMeeTcs peryisapHas ocobeHHocTh. Onnucana
obuiasi CTPyKTypa peIIeHHH ypaBHEHHs, MCCICIOBAaH XapaKTep 3alelIeHus KOdQ(GHUIHEHTOB B COOTBETCTBYIONINX
CTENEHHBIX PsAJIaX. BBIIOIHEHO OrpaHMYSHHE K CITYHYalo JIEKTPHUYECKH HEHTPaIbHON YaCTHIIBI C AHOMAJIbHBIM MAaTHUTHBIM
MOMEHTOM (HEHTpOHY); 3a/a4a CBeACHA K 0oyiee MPOCTOMY yPaBHEHHUIO C ABYMsS HEPETyJISPHBIMH OCOOBIMH TOYKaMU
x=0, o0 panra 2 (ABaXXJbl BEIPOKJCHHOMY ypaBHeHHIO ['oifHa). KauecTBeHHBIN aHannW3 ypaBHEHUIH MOKA3bIBAET, YTO
CBSI3aHHBIC COCTOSIHMS Ui HEHTPOHA B KYJOHOBCKOM I10JI€ MOTYT CyIIECTBOBATb TOJBKO NP OJHOM 3HAKE BETHYHHBI
AQHOMAaJILHOI'0 MAarHUTHOTO MOMEHTA.

Kniouesvie cosa: >1eKTpoH, HEUTPOH, AaHOMAJIbHBII MAUHUTHBIII MOMEHT, KYJIOHOBCKOE T10JI€, CBSI3aHHBIC COCTOSHUSI.



O. V. VEKO', Y. A. VOYNOVA?, E. M. OVSIYUK?
SPIN 1/2 PARTICLE WITH ANOMALOUS MAGNETIC MOMENT IN THE COULOMB FIELD

1Gymnasium, Kalinkovichi, Belarus, e-mail: vekoolga@mail.ru
2Secondary School, Yelsk region, Belarus, e-mail: voinyuschka@mail.ru
3Mozyr State Pedagogical University named after 1. P. Shamyakin, Mozyr, Belarus,
e-mail: e.ovsiyuk(@mail.ru

The Dirac equation for a spin 1/2 particle with anomalous magnetic moment in the applied Coulomb field is studied. The
problem reduces to a second-order differential equation, in which the points x =0, c are the irregular singular points of rank 2,
and at the point x = 1 there is the regular singularity. The general structure of possible solutions of the equation is described, and
the recurrent formulas for coefficients of relevant power series are derived. The case of an electrically neutral spin 1/2 particle
with anomalous magnetic moment (neutron) is specified in detail; the problem reduces to a second-order differential equation
with two irregular singular points x =0, co of rank 2, which is referred the double confluent Heun equation. The qualitative
analysis of the equations shows that the bound states for neutron in the Coulomb field can exist only for one definite sign of the
anomalous magnetic moment.

Keywords: electron, neutron, anomalous magnetic moment, Coulomb field, bound states.
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H. A. CABACTEHKO', U. U. ®UJIATOBA?, B. A. JIFOLIIKEBUY, H. U. YYBPHUK?,
M. T. TABTVJIVIUF?, T. C. PAMA3AHOB?, X. A. ABIIVJIJIUEP, B. A. KAJIKO30BA?

ONTUYECKHUE U CTPYKTYPHBIE CBOHCTBA ®OTOKATAJIN3ATOPOB
HA OCHOBE ZnO

'MIOH um. A. J]. Caxaposa BI'Y, Munck, Beaapycy, e-mail: nataliesavastenko@iseu.by
2Uncmumym gusuxu um. 5. 1. Cmenanoséa Hayuonanvnoti akademuu nayx Benapycu, Munck, Beaapyce,
e-mail: i.filatova@dragon.bas-net.by
SHayuonanvnas nanomexnonozuveckas 1a6opamopus omkpwlmo2o mund,

Kaszaxckuii nayuonanvholil ynusepcumem um. Ano-@apabu, Anmamel, Kazaxcman, e-mail:

HccrnienoBanbl ONTHYECKHE, CTPYKTYPHBIC M KaTaTUTHYECKHE CBONCTBA JOMUPOBAHHBIX aromamu anromuHus (Al) do-
TOKATAJIM3aTOPOB Ha OCHOBE OKcHaa 1uHKa (Zn0), KOTOPBIC MOJTYYCHBI METOIOM THIPOTEPMAIBHOrO cuHTe3a. [IpoBeneHo
CpaBHCHHEC KaTaJHUTHYECKOW aKTHBHOCTH CHHTE3MPOBAHHBIX (DOTOKATAIN3aTOPOB N0 U TOCiEe O0pabOTKH B IUIa3Me JH-
JJIEKTPUUCCKOTO 0aphepPHOTO pas3psifia C aKTHBHOCTHIO MPOMBIINUICHHO TMONydeHHOro mopomka ZnO. TlokazaHo, 4TO
3¢ GeKTUBHOCT peakiuu GoToAerpaganuu MeTuiaoBoro opamkeBoro (MO), BeIpakeHHasi B TePMUHAX KOHCTAHThI PECAKIIHU
MO, 11t CHHTE3UPOBAaHHBIX (POTOKATAIM3ATOPOB BHIMIC B 3,6 pa3a, 4eM JJIs IPOMBIIUICHHOT0 00pas3iia, U yBEIHUYNBACTCS
npubIu3uTeNBHO Ha 60 % mociie 00padboTku HOTOKATATU3ATOPOB B ILIA3ME.

Kniouesvie crosa: mnazmenHas oopabotka, ZnO, porokaranns, poToMeTpus, THAPOTEPMAIILHBII CHHTE3, CKAHU PYIOIIas
2JeKTpOoHHAsI MUKpockomus (COM), GOTOIFOMHUHECIICHITHSL.

N. A. SAVASTENKO', I. I. FILATOVA?, V. A. LYUSHKEVICH?, N. I. CHUBRIK?, M. T. GABDULLIN?,
T.S. RAMASANOV? Kh. A. ABDULLIN®, V. A. KALKOSOVA?

OPTICAL AND STRUCTURAL PROPERTIES OF ZnO-BASED PHOTOCATALYSTS

ISEU BSU, Minsk, Belarus, e-mail: nataliesavastenko@iseu.by
2 B. I Stepanov Institute of Physics of the National Academy of Sciences of Belarus, Minsk, Belarus,
e-mail:i.filatova@dragon.bas-net.by
3 National Nanotechnology Laboratory of Open Type, Al-Farabi Kazakh National University, Almaty, Kazakhstan

Optical, structural and catalytic properties of Al-dopped ZnO-based photocatalysts were investigated. The hydrothermal
synthesis was used to synthesize the catalysts. Dielectric barrier discharge plasma was applied to treat the synthesized samples.
The performance of plasma-treated and untreated catalysts was compared with that of commercially available catalysts.
The photocatalytic activity, expressed in terms of the rate of photodegradation of methyl orange, was 3.6 times higher for
synthesized samples than that for commercial catalyst. The photocatalytic activity was up to 60 % higher for the plasma-
treated samples than for the untreated ones.

Keywords: plasma treatment, ZnO, photocatalysis, UV-visible spectrophotometry, hydrothermal synthesis, scanning
electron microscopy (SEM), photoluminescence (PL).
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E. A. JIEBYVK, JI. ®. MAKAPEHKO

BJIUSAHUE MATHUTHOI'O ITOJISI HA JIOKAJIM3AIIAIO BOJTHOBOM ®YHKIIUH
SJIEKTPOHA B CUCTEME HAHO3ATBOP-IOHOP

Benopyccruii cocyoapecmeennwlil ynusepcumem, Munck, benapyce,
e-mail: liauchuk.alena@gmail.com, makarenko@bsu.by

[IpoBeneHO YHCIEHHOE MOJAEIUPOBAHHME BIMSHHS MATHUTHOTO TOJS HA COCTOSTHHS MEIKOTO JOHOpA, HAXOISIIErocs
BO BHEITHEM 3NEKTPUUYECKOM TI0JIe AUCKOOOpa3sHOro 3aTBopa. [list pacdera SHEpPruil M BONHOBBIX (DYyHKIUI CBSI3aHHOTO
JNIEKTPOHA HCIIONB30BANICS METOJ KOHEUHBIX 3JIEMEHTOB. [lomydeHbl XapaKTepHCTHKH, ONMPENEIAIOINEe U3MEHEHHE JIO-
KaJIU3aIlii BOTHOBOH (QYHKIIMM OCHOBHOTO COCTOSTHHS JIEKTPOHA B PACCMATPUBAEMON CHCTEME, B 3aBUCHMOCTH OT BEIIU-
YHHBI MATHUTHOTO TOJISL.

Kntouesvle crnosa: Menkuii TOHOP, HAHO3ATBOP, SHEPreTUUECKUN yPOBEHb, KDUTUUECKUH MOTEHIINAI, SHEPreTUYECKUI
3a30p, YUCIEHHOE MOJCTHPOBAHUE.

E. A. LEVCHUK, L. F. MAKARENKO

EFFECT OF A MAGNETIC FIELD ON ELECTRON WAVE FUNCTION RELOCATION
IN NANOGATE-DONOR SYSTEM

Belarusian State University, Minsk, Belarus,
e-mail: liauchuk.alena@gmail.com, makarenko@bsu.by

Numerical modeling of magnetic field effect on the states of shallow donor, affected by external electric field of a disc-shaped
gate, is carried out. Bound electron energies and wave functions are calculated using the finite element method. Characteristics
of relocation of the ground state wave function from the donor to the gate are obtained as a function of magnetic field.

Keywords: shallow donor, nanogate, energy level, critical potential, energy gap, numerical modeling
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S. A. BATISHCHE!, S. B. BUSHUK!, A. A. KOUZMOUK!, A. V. SAVITCH!, H. A. TATUR!,
G. GRABNER?, W. KAUTEK?

ESTIMATION OF CORNEA EFFECTIVE ABSORPTION COEFFICIENT
AT 213 NM FROM ABLATION MEASUREMENTS

IB. I. Stepanov Institute of Physics of the National Academy of Sciences of Belarus, Minsk, Belarus,
e-mail: batis@dragon.bas-net.by
’Paracelsus Medical University, University Eye Clinic, Salzburg, Austria,
e-mail: G.Grabner@salk.at
3University of Vienna, Department of Physical Chemistry, Vienna, Austria,
e-mail: wolfgang.kautek@univie.ac.at

It is shown experimentally that a cornea represents a 213 nm UV inhomogeneous material both at depth and around a
surface in relation to UV effective absorption coefficient and local laser depth ablation rate, which should be taken into account
for a more exact planning of a profile of removed cornea collagen material during eye vision correction.

Keywords: cornea, ablation, Nd: YAG laser, absorption, threshold.

C. A. BATHIE', C. b. BYIIIVK', A. A. KY3bMYK!, A. B. CABUY', I A. TATYP!, I. T[PAFHEP?, B. KOTOK?

OLEHKA DO®PEKTUBHOI'O KOO®PUIIUMEHTA IOIVIOIEHU I POI'OBUILBI IVIA3A
HA JJWHE BOJIHBI 213 HM U3 ABJISIIUOHHBIX U3MEPEHU

THnemumym ¢usuxu um. 5. M. Cmenanosa Hayuonanvnoii akademuu nayx Benapycu, Munck, Benapyce,
e-mail: batis@dragon.bas-net.by
’Iasuas kaunuka meduyunckozo ynugepcumema um. Hapayenvca, 3anvy6ype, Ascmpus,
e-mail: G.Grabner@salk.at
3Benckuii ynusepcumem, kagedpa gusuvecroi xumuu, Bena, Ascmpus,
e-mail: wolfgang. kautek@univie.ac.at

DKCIEepUMEHTAIBHO IT0Ka3aHo, YTO pOroBHUIa ra3a ains YP-uszimydenus (213 HM) npeacTaBisieT co00il HEOXHOPOHEIH
MaTepHal KaK 110 ITyOHHe, TaK U B0 TIOBEPXHOCTH, B OTHOIIECHNH () (HEKTHBHOT0 KO PUIINCHTA ITOTJIOMIECHHS 1 JIOKAJIbHOH
CKOPOCTH aOJISIHOHHOIO YIAAJICHUS MaTepraja POroBUIbl, YTO HEOOXOAMMO YUHUTEIBATE AJIsl 00JIee TOYHOrO IIIAHUPOBAHUS
npoQmIIs yAAIIeMOro KoJUIareHa POrOBHIEI IIPH ONEPAUAX KOPPEKIIUU 3PCHHUS.

Knrouesvle crosa: porosuna, adnsimus, Nd:YAG-na3zep, MoriomeHue, mopor.



VIIK 535.42
Il A. AITAHACEBHUY, B. U. JAIIIKEBUY, I' 1. THMO®EEBA

CPABHEHME JIYUEBBIX HATPY30K HA TOPI[bl HEJTUHEMHBIX KPUCTAJLJIOB
B IIT'C C KOJBIHEBBIM PE3OHATOPOM

Hncmumym ¢usuxu um. b. U. Cmenanosa Hayuonanvnoii akademuu nayx benapycu, Munck, Berapyco,
e-mail: p.apanasevich@ifanbel bas-net.by, v.dashkevich@dragon.bas-net.by,
g.timofeeva@dragon.bas-net.by

INokasano, yTo npu napamerpuyeckoi renepaunuu csera (I1I'C) MOIIHBIX UMITYyJIBCOB C HCHOIB30BAHUEM KOJIBIIEBOTO
pe3oHaTopa U HeJTMHEHHOM cpe/ibl B KaX 10 U3 €ro CeKIUil JlyueBast Harpy3Ka Ha TOpeLl HelIMHEeHHON cpeibl, IPUMBIKAOIINH
K BBIXOJHOMY 3€pKally, ABISCTCS HAaHOONbIIEH B Cilydae, KOTJa BBIXOJHOE 3€PKajo PacHoJIOKEHO MEPBBIM MOCIIE BXOJHOTO
3epKaJa, 1 HauMeHbIIEeH, KOr/ja BEIXOIHOE 3epKajo COBMAAAET C BXOIHBIM 3€PKaJIOM.

Kniouesvie crosa: nazepHoe U3IydeHHe, IPeoOpa30BaHNE YaCTOThI, ONITHYECKUH PE30HATOP, JTyueBas Harpys3Ka.

P. A. APANASEVIC, V. I. DASHKEVICH, G. I. TIMOFEEVA

COMPARISON OF BEAM LOADS ON END FACE OF NONLINEAR CRYSTALS
IN RING CAVITY OPO

B. I Stepanov Institute of Physics of the National Academy of Sciences of Belarus, Minsk, Belarus,
e-mail: p.apanasevich@ifanbel.bas-net.by, v.dashkevich@dragon.bas-net.by,
g.timofeeva@dragon.bas-net.by

It is shown that at optical parametric generation of high power pulses using a ring cavity and a nonlinear medium in each
of its sections, beam load on the end face of the nonlinear medium adjacent to the output mirror is greatest when the output
mirror is positioned first after the input mirror and smallest when the output mirror coincides with input one.

Keywords: laser radiation, frequency conversion, optical cavity, beam load.

I1. U. COBOJIEBCKHH, C. B. BAXAHOBUY

JIBYXYPOBHEBBIN TAUJIMHI U ET'O IPUMEHEHUE
IPU MPOCTPAHCTBEHHO-BPEMEHHOM OTOBPA’KEHUU AJITOPUTMOB
HA ITAPAJIVIEJIBHBIE APXUTEKTY Pbl

Huemumym mamemamuxu Hayuonanvuoti akaoemuu nayk benapycu, Munck, benapyce,
e-mail: sobolevsky@im.bas-net.by, bsv@im.bas-net.by

IIpennoxxena uaes UCIOIb30BAHUS ABYXYPOBHEBOIO TalIMHIa JJIsl pEIICHUs 3aJauyd MPOCTPAHCTBEHHO-BPEMEHHOTO
0TOOpa’KeHHUS AITOPUTMOB Ha MapaJuIeNIbHbIe BEIYMCINTEIbHBIC CUCTEMBI 3aJJaHHOM pa3MEpHOCTH U pa3Mepa. Paspaboran
(hopMalN30BaHHBIA METOJ NapaMeTPU30BAaHHOTO JBYXYpPOBHEBOro TainuHra. ITomyuyeHsl (GopMysbl AT ONpEAeNeHUs
BEKTOPOB I100aJIbHBIX 3aBUCHMOCTEH MEX]ly TaiJlaMi TIEPBOr0 ¥ BTOPOTO yPOBHEH, a Takke GopMasbHOE MpeACTaBIeHIEe
MHO)KECTB UTEPAIHi, TOPOKAAIOIINX ITH 3aBUCUMOCTH, B BUJIe MHOTOI'PAHHUKOB C SIBHBIM BhIpakeHHeM ux rpanuil. Ha oc-
HOBE pa3pabOTaHHOTO METOJa JIBYXYPOBHEBOI'O TAHJIMHIA U JIOKAJIBHO MAPAJUICIBHON T7100aJIbHO MOC/IeIOBATEILHON CTpa-
TEruy 0TOOPaKEHUS MPEAIOKEeH (opMaIn30BaHHbBIH METOA PEIICHNS 3a]a41 IPOCTPAHCTBEHHO-BPEMEHHOI'0 OTOOPaXKEHH S
aJTOPUTMOB B MHTETpalluM C TAHIHHTOM.

Kniouesvle cnosa: TalauHT, IPOCTPAHCTBEHHO-BPEMEHHOE OTOOpaKe€HHE, JTOKAIBHO MapajiienbHas r1006albHO mocie-
JoBaTelbHAs CTpATErus, apauienbHas apXUTEeKTypa, CyepKOMIIBIOTED.

P. I. SOBOLEVSKY, S. V. BAKHANOVICH

TWO-LEVEL TILING AND ITS APPLICATION IN THE SPACE-TIME MAPPING
OF ALGORITHMS ONTO PARALLEL ARCHITECTURES

Institute of Mathematics of the National Academy of Sciences of Belarus, Minsk, Belarus,
e-mail: sobolevsky@im.bas-net.by, bsv@im.bas-net.by

The idea of application of two-level tiling at space-time mapping of algorithms onto parallel computing systems
is proposed. A formalized method of parameterized two-level tiling is developed. The formulas for determination of global
dependences between different-level tiles are constructed. The formal representation of sets of iterations generating these
dependences is obtained. The representation is given in the form of polyhedra with an explicit expression of their boundaries.
A formalized method of space-time mapping onto supercomputers is developed. The method is based on the locally parallel
globally sequential mapping strategy and the designed method of two-level tiling. The method realizes the proposed idea
of space-time mapping in integration with tiling.

Keywords: tiling, space-time mapping, locally sequential globally parallel strategy, parallel architecture, supercomputer.
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JI. 4. YEPEMUCHHOBA

MOJAEJIA " AJITOPUTMBI ONEHUBAHUS CPEJHEI'O 3HAYEHU A MOIITHOCTMU,
HNOTPEBJISIEMOM NOCJEJAOBATEJIBHOCTHBIMHUA KMOII-CXEMAMM

O6vedunennblll uHcmumym npooaem ungopmamuru Hayuonanvrot akademuu nayx benapycu, Munck, benapyco,
e-mail: cld@newman.bas-net.by

PaccmarpuBaeTcst 3aa4a OLEHKH CPEAHEro 3Ha4eHHsI MOLIHOCTH, nmoTpedisiemoir KMOII-cxemoli ¢ mamsThio, myTem
JMHAMHUYECKOT0 U CTAaTUYeCKOro aHanu3a cxeM. OCHOBY METOJOB MEPBOrO KJIACCa COCTABISIOT MPOLELYpPbl MOCTPOSHHUS
TECTOBBIX MOCIEA0BATEIBHOCTEH, 00ECICUNBAIOIINX BbIYUCICHHE CPEJHEr0 3HAYCHHUS IEPEKIoYaTeIbHOW aKTHBHOCTH
cxeMbl. MeTozibl BTOPOro KJ1acca OCHOBAHbI HA BEIYMCIIEHUU BEPOSITHOCTHBIX XapaKTEPUCTUK CUTHAIOB HA MOJIIOCAX CXEMBI.

Kantouesvle crosa: mpoeKTHPOBaHUE CXeM ¢ HU3KUM 3Hepronorpebienuem, KMOII-TexHonorus, oueHka pacceuBaHus
MOIIHOCTH, NEPEKII0UaTeabHasl AKTHBHOCTb.

L. D. CHEREMISINOVA

MODELS AND ALGORITHMS FOR ESTIMATION OF AVERAGE POWER CONSUMED
BY SEQUENTIAL CMOS CIRCUITS

United Institute of Informatics Problems of the National Academy of Sciences of Belarus, Minsk, Belarus,
e-mail: cld@newman.bas-net.by

The problem of estimation of the power consumed by the CMOS circuit with memory is considered with the use of the
static and dynamic circuit analysis. The procedures of forming test sequences, which provide the calculation of the average
circuit switching activity, underlie the first-type methods. The second-type methods are based on the calculation of the
probability characteristics of the circuit nodes signals.

Keywords: low-power design, CMOS technology, power dissipation evaluation, switching activity.
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P. C. CEPT'EEB!, . C. KOBAJIEB"?

MOMCK MYTAIIM B TEHOMHBIX IMIOCJEIOBATEJIBHOCTAX M. TUBERCULOSIS,
CBSI3AHHBIX C JIEKAPCTBEHHOM YCTOMYUBOCTHIO

'06veounennviii uncmumym npoénem ungpopmamuxu Hayuonanvnoii akademuu nayx Beaapycu, Munck,
benapycs, e-mail: roma.sergeev@gmail.com
2EPAM Systems, Munck, Beaapycw, e-mail: ivanich3d@gmail.com

B Hacrosmell paboTe HCCIEAYIOTCS METOIbI MOJHOI€HOMHOro INowcka accoumauuit. IlpencraBnena meromosnorus,
MO3BOJIAIONIAS. OCYIIECTBIATH MOMCK I'€HOMHBIX MapKepoB JICKAPCTBEHHOM YCTOWYMBOCTH K IPOTHUBOMHUKPOOHBIM IIpe-
naparam. [IpuBOsTCS pe3ynbTaThl IKCIEPUMEHTOB 0 MOMCKY MYTAalWi PE3UCTEHTHOCTH K OCHOBHBIM IMPOTHBOTYOEpKYyJIe3-
HBIM IIpenapaTaM Ha OCHOBaHHMH JaHHBIX O manueHTax u3 benapycu.

Kniouesvle c106a: IOTHOTCHOMHBIH MOMCK accolualnuii, uonHpopmMaTuka, JIeKapCTBEHHAs yCTONUYUBOCTD, PErpecCcHs,
perynspusanus, CTOXacCTH4eCKUH NOUCK, CTATUCTUYECKasi IPOBEPKa FUIIOTE3.

R. S. SERGEEV' I S. KAVALIOU"?

SEARCH FOR DRUG-RESISTANCE MUTATIONS IN M. TUBERCULOSIS GENOME SEQUENCES

'United Institute of Informatics Problems of the National Academy of Sciences of Belarus, Minsk, Belarus,
e-mail: roma.sergeev@gmail.com
2EPAM Systems, Minsk, Belarus, e-mail: ivanich3d@gmail.com

We investigate algorithms for genome-wide association studies. A methodology is proposed that allows searching for drug-
resistance mutations in mycobacterium tuberculosis whole genomes. We present the experimental results on identification of
resistance mutations to major anti-TB agents using patients’ data from Belarus.

Keywords: genome-wide association, bioinformatics, drug resistance, regression, regularization, stochastic search,
statistical hypothesis testing.
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3. U. 3BBEPOBUY
JIBA OBOBIIEHU S IIOJIMTAMMA-®YHKIIAM

benopyccruii cocyoapcmeennuiii ynusepcumem, Munck, benapyce, e-mail: Zverovich@bsu.by

(=1)"n!

n+l

OcHoBHoe cBoiicTBo Y™ (z+1) -y (z) = nponssoxubix "M (z) = %m I'(z),n=0,1,2,... obobmaercs Ha
yA

cilyyail mpou3BOIHBIX ApoOHOro mopszaka ot InI'(z). IlomydyeHHoe cBOiicTBO B CBOIO ouepenb 00oOImIaeTcs 10 pelIeHHs
z

ypaBuerust F(z+1)—F(z)=e™ T (o + 1)% ,rne Rea >0, |al<1.Ilony4yeHHbli pe3yabTaT HIPUMEHSIETCS I CYMMUPO-
z

o n
BaHUA pANoB BUIa . a”R(n), Tae R(n) — panuoHaneHas GyHKINS OT HHACKCA CyMMHPOBAHHSL.
Kniouegvie cnosa: monuramma-QyHKIMs, CyMMHPOBaHUE PSI0OB, MHTerpanbHas Gpopmyna Komn, neproauueckuii ana-
nor siapa Ko, gynkiuu ['ypsuna.

E. I ZVEROVICH
TWO GENERALIZATIONS OF POLYGAMMA-FUNCTIONS

Belarusian State University, Minsk, Belarus, e-mail: Zverovich@bsu.by

n+l 1,1

_ n | n
The basic property y ™ (z+1)—y?(z) = CD1 ot the derivatives y"M(z)= j InT(z),n=0,1,2,... is generalized
z
in the case of fractional derivatives of the function InT'(z). The property obtained is then generalized to the solution of the

z
equation F(z+1)—F(z)=e™ T (o + 1)% , where Rea >0, |a|<1. The result obtained is applied to summation of series
of the form Zfzoa"R(n), where R(n) is the rational function of summation index.
Keiwords: polygamma-function, summation of series, Cauchy integral formula, periodic analog of the Cauchy kernel,
Hurwitz functions.





