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Canbap xypangaanH b
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(MYUC), 3.Meuxipisr (MYUC), B.lanboar (MYUC)

Taarr roJibIH ypcalbiH TOpUM, TYYHHI €0pPUIe/IT
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lanTysnra, Menx6ar (VIIYOCMX)
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15:00 Araapbia 60XUPIIBIT OYypyyIax apra 3aMmyyi 6a
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Xypanajgaansl gapra: [.barrynra

O.Xyman, 2K.9ux6asp (MYUNC, XIIIVIC)
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16:05— Makhgal Ganbold (MYNC, XIIIVNC)
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XypaaHIryi

VpuracaH nnTranyya,

Applications of Sphere Packing Theory in Economics
and Flotation Process.

Rentsen Enkhbat

Institute of Mathematics and Digital technology, Mongolian Academy of
Sciences

The sphere packing problem which is to pack non overlapping spheres
(balls) with the maximum volume into a convex set. This problem has
important applications in science and technology. First, we survey existing
theory and algorithms of sphere packing problem. Second, we consider
economic problems which are reduced to sphere packing problems. Finally,
we show how sphere packing theory and algorithm can be used for solving
optimization problems in flotation process of mining industry.
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Construction of higher-order Newton-like methods for
solving nonlinear systems with dynamics

T.2Kannae

Institute of Mathematics and Digital technology, Mongolian Academy of
Sciences

In this study, we construct new multi-parametric families of iterative
methods whose orders range from six to eight. Our construction is based
on a generating function method proposed by one of the authors, and
is done in the most general way in the sense that the resulted classes
of higher-order methods exhaust almost all the existing methods with
the same order of convergence. As a result, the families contain some
well known methods as special cases. Several applied problems are solved
to check the performance of our methods and other existing ones and
to verify the theoretical results, and it is found that our methods show
as competitive performance as the compared ones. Moreover, the basin
of attraction method is introduced for nonlinear systems to confirm our
findings and to choose the best performers.
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Yyp aMbCTaJiblH ©0PUYJIOJTUNH CcyJaJiraaHbl CYYJIUITH
YEeHniiH OJIOJIT, TYYHUIAT XOTrKJINITH 0011010/ TycraX Hb

/1. /lazsadopatc

“Vyp aMbCrajblH eepaIeaT-XerKuil AkageMn

JsnxuitH yyp aMbCraJjiblH €0pU/IeIT Hb OHOO YeJ 30BXOH Oafiralib, yyp
aMbCTraJIblH CyJaJiraaHbl acyyldaJs TOIAMNIyA XYHUN HUATMUIH IaalllJIblH
XOIKIJIJL UXIIXIH caajl O9PXINIDJI aBuIpax XU HUATHAT XaMapcaH HYH
TyJITaMJIcaH acyyaaJsl 6oJi0o/ Oaitna. itM1 SHIXYY acyy/JIbIH Cyiajraa
MIMHKWJITIIHAN azkKUJLL yJIaM WYY aHXaapaJs XaHAyyJIaXblH 33PITIP3 YT
OOPUIOITUNH SIBIBIT CAapyy/ax, Y3YY/IdX HOJIOO/UINHT Oyypyy/aax, yaupd
00JI0X IPCIIIIIC YPhIIUIAH COPTUIAIIX acyyaas] JIJIXUNR HIATIOP UXIIXIH
aHxaapaJsl XaHayy/nK Oalina. Yyp aMbCrajblH IMAHKJIX YXaaH CYYIHiH K-
JIYY/I]L 3PUAMTIN XOTZKNZK, JIJIXANH yypP aMbCraJjll Y3YYI9X aHTPOIIOICHDI
XY4UH 3YAINAH HeJieer Wilyy HapuiBdsajrail TOOHOX, JIJIXUHH CUCTeMUilH
I'UJAPOTEPMOANHAMUK, HYYPCTOPOIYAINH PrajITUIH MEeXaHU3M, TIArIIPUNH
XapWIIaH YATYISIUHH HITICIH YHIJITMIIHUN 3arBapyyd XerKyyinX, VyP
aMbCTaJIbIH ©OPYJISJITUNH UPIJIYHH XaHJIarbIl OHJAep HapuiiBUIa TaAll-
raap SPTHIIC YHIIIX CY/IA/Iraa OPrexkKIK daifHa. DHY TUTVIINIH CyIAIraa,
TIAMIIPUNAH XIPIMJIIIHUNA arKUJI aMAKUJITTAl XOI?KUK, IJIXUN HUNTIIP
XYJI99H 36BIIOOPOrIexK Oairaaruitd 1o/ Kuiirdd Hb 2021 onbl Pu3ukuiin
casioapbin Hobenmuiin marnasir Yyp aMbCTaIbiH (DU3UK 3arBapIAL T
XUIH CUCTEMUNH IT'MJIPOTEPMOJUHAMUK, HYYPCTOPOTIYAITH SPraJATUNRH 3PTaJI-
THITH MEeXaHU3MBIT TAPUTHIH Ty/IaaHbl TOPMbIH TyXail Crenman-BosbiiMaHb!
XYY/Ib, XYIIMMKUAWH Y33TIUNH TyXail AppXeHuycuitH XyyJibJ 193D YH-
JI3CIICOH HAPUHBUIaH cyascad spaMTan (Syukuro Manabe, Princeton
University, USA; Klaus Hasselmann, Max Planck Institute for Meteorology,
Germany) map xyprcsn saBias oM. Men 2007 oust Hobenuitn Dux Taiis-
HBI IIACHAJIBIT YYD aMbCraIblH 00PUIOITURH acyyIjiaapx 3acruiin ra3ap
XOOPOH/IBIH M3PI2KUJITHUN XOPOOHBI HINJICOH YHIJIMIIHUN TalijiaH HJITTIJI
(IPCC AR4, 2007) XypTcoH fOM. DHIXYY HJITIJL 99D AXKMII, I
XUWH yYP aMbCTaJbIH CUCTEMHUNWH OHOJIBIH YHAICAJ, TYYHAUT MPAKTUK
XIPITJIINHJL XIPXIH XIPIIUIINK Oaiiraa cyaaraanbl JyHIDIC JTIJIXUNRH O0JI0H
MoHT0JT OpHBI YKHUIIIFH JI93P aB4 Y3H. VIITr 11 MOH yJIC OpHYY/IBIH TTaalll-
JBIH TOITBOPTON XOIZKMJLJ Y3YYIIIX HOJIOOJIOJ, 9PC/I3J, TYYHUNT X3PXIH 308
TOOTIOXK XOTKJIMIH 30PUITOO XaHTaX acyy/IbIl' aBd y392K, MOHI0J1 OpHBI
HYYPCTOPOTIUITH TIHIBIPUNT XaHTacaH I[PBIP XOIKJINWH 3arBap 00JI0H
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eepUJIOrIeXK Oaiiraa yyp aMbCraJiblH HOXIIOJ] OYPIH JlacaH 30XUIICOH, PC-
JT9JI9IC XaMTaasar/iCaH XOrKJIMITH 3arBapbiH MIMHKIIIX yXaaHbl YHIICIIIII,
AMBJIPAJIJT XIPITKYY/IIX OOJIOMK, apra 3aMbIH Tajlaap aBd y3HI.

Tyaxyyp yrc: yyp aMbCTraJIblH ©OPUJIOJNT, JIXUNH CUCTEM, JIIJIXUITH
CUCTEMUIH JlyJIaaHbl TOPUM, TUAPOTEPMOJIMHAMUK, HYYPCTOPOI'YUiiH 3D-
MJITUIH MeXaHW3M, araap MaHJaJ Jlaxb XYJIIMXKHUIH MIPOIecc, Yyp aMbC-
raJjiblH 3arBapwwiaji, yyp aMbCraJblH 60DUISITUIH acyy/JIYY/IbITI TOOIICOH
XOIKJIUIH Y3971 OapuMTIal, 3arsap

Ammriacan 3x CypBasikK:
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Working Group I to the Sixth Assessment Report of the Intergovernmental
Panel on Climate Change, Cambridge, 2021
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Canbap xypangaaH A
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HobGenniin miarHajaT H3PT MaTeMaTuK4, 3AUH 3acard
JI.B. KanTopoBudnitH M3Ha3JicHuii 110 HacHBI o
(ToBY HaAMTAp, OYTIIJT TyypPUBaJI)

A.Bamuasnean, /1. I[oodona
MYUC, XIIVUC, XopsoraHuii MaTeMaTuKIIAH TIHXIM

DHIXYY UATrL XX 3yYHBI ajjgaprail MaTeMaTuK, sauita 3acard JI.B.
KanTopoBuuniin aMb/IpaJiblH 3aMHAJI, Cy/Iaraa MIMHKAITIIHUN aKJIbIH
VHJICOH YUDIIYYAuitn Tyxail Tanwiyyiaax oosmo. JI.B. Kantoposuu
Hb OpPYUH YeUHH MaTeMaTUK-3IUNH 3aCTUIH OHOJIBII YHJIICIIIIYUNRH HIT
Oeree)1 SHd YUTJIIUNH CyJajraaHbl TOJI IIOM Hb ITyraMaH SKCTPeMaJib
bonmoryyaera oHos 6a 3arsapyyy oM. JI.B.Kanroposuuniin mapaaraap
OycaJt spIaMTIIitH 6y Ty Y (amepuknitn Mmaremtukd JIxk. anmnur) sus
YUIVIJIMAT AL/ XOIZKYYJI9H IIyraMaH IporpaMMaiIall XIMIIH HIPJIICIH
Tyyxmaii. [llyraman mporpaMMyia blH caHaar IUHH 3acarT TOIUNTYIA
pU3UK, XUMU, SpUUM XYY, I€0JIOT'H, OUOJIOTH, MEXaHUK, YIUP//IarblH OHOJI
39P3T OJIOH caIbapT OPreHeep AIlTnurIajIar.
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Bepxkuitn ToHIBIpUiiH 17100aab NIUNAUNAT 0JI0X HITIH
aprbiH TyXai

P.9nxbam', C.Bambunase®

VA, MTTX
MVYUC, XITYUC, X3porassnuii MaTeMaTuKIHH TIHXIM

Dep:xuitan TOSHIBIPUIH TaaapXu aHXHBI OMJITOJIT, TOMBEOJIIBIT aHX bBepx
(1957) Tombeomcon. 2Kykosekuit (1985) muddepeniman TorooMbiH Ofii-
TOATHIH XYPIIH TYYHUA OHOBYTON MIUWJIUAH IMIUHZK, OJOX apTbIH TaJaaap
qyXaJ yp JAYHTYY/JIUUT raprad aBcaH. Y YHI9C OMHOX Dep:KuitH TIHIIBI-
PUITH Tajgaapxu CyIajJraaHyyl UXIBUIIH OPOC X3 99D, auddepeHiimalt
TOIJIOOMBIH XYPI9H] TOJIYJI0H XUNTI9K Oalican OaitHa. Bepxkuitn ToHIIBY-
puiir epauiiH cTpaTeruitH TOTJIOOMYY/Ia/l casixaH OO0JITOJ CYIAJIXK Y393Tyit
baiican 6a Abaso (2004) 6omon Kocrpesa (2005), Boaron, Oxkendense
(2000), ®exp, IImuar (1999) Hap coTra3yita 60J10H 3aH yiliuiin Torio0-
MbBIH XYBb/JI Bep:KuitH TOHIBIPUITH TyXail/l OHOJIBIH OOJIOH MPAKTUKUIH,
3apUM TOOTIOH 000X apIbIH TAJAapPXU CYIAJTaaHbl VP AYHTYY Hb XY/I99H
36BIIOOPOIJIOK, XIBJIIJICIHIIP IHI YUIVIJIUIH Cyajiraa HIJIIIH IPUNMK-
¢l Oaitaa. Omoor xypTasa Bep:KuitH TOSHIBIpUitH T106a/Ib MIHAIIAT 010X
TOOIIOOH 00JI0OX aprbIH acyy/lasl Oara anxaapaJ XaH/lyy/ K SHY TUTJIDUINH
cyJaJsiraa Main bara xuiiryicon 6aitaa. Tuiimasc OuaHuUil cymaaraanbl azKJIbIH
HAT I'0JI 30PUJIN0 Hb Bep:KuitH TOrIOOMBIH T7100aJ/1h IUHINAT 010X apra, aj-
TOPUTMBIT OOJIOBCPYY/IAX SIBJIAJ FOM. DHD axKUJIT OWJT TIT OUIIT HUHIOIPTIi
XOEp XYHUI TOIJIOOMBIH Bep:KuitH TOHIBIPUIT 0JI0X OOJJIOTBIT TITyraMaH
Oyc mporpamM4iaabiH 00JJIOr0 DOJITOH TOMBEOJIK, TJIO0AJ MU TUNAT 0JIOX
HIT9H aprblH TaJaap XUHCIH aKJbIH YP JAYHT TaHWIILYYJIHA.

Tynxyyp yrc: Hammitn tonnssp, bepxxuiin T9HIBIP, r100a/ib ONTUMEI3a-
Nt

Amurinacan marepual:

[1] Berge.C. (1957) Theorie des jeux -personnes
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[3] K.Y. Abalo, M.M. Kostreva (2004) Some existence theorems of Nash
and Berge equilibria, Appl. Math. Lett., 17 (2004), pp. 569-573
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[15] Enkhbat,R. (1999) Quasiconvex Programming and its Applications
Lambert Publication, Germany

21



Huiituiia T99BpUitH X6/10JITOOHUI yPCTaJIbIH areHT CYYyPbh-
Tail CUMYJISIIANH 3arBapbliH TyXan

M. Msnd-Amap', B.Tenrzeer?, XK.ITanvwumae®

"Monron Vacem Ux Cypryyian
2HuiiTiitH T99BPUIH YHIINITS9HAIN rasap
Sumxax Yxaan Texnosoruiin Ux Cypryyib

DHIXYY CYJAJIraaHbl aXKJIbIH XYPIIH 01 YiaanOaaTap XOTHIH HUATHITH
TIIBPUIH XOJOJITOOHUIT 3arsapuiax, yaMaap yr 3arBapblH CUMYJIAIM, TOO-
IOOJIJTBIH TYyCJIaMKTaliraap HUATUHH TI3IBIP 19X TepeJsi Oypuitn 6011010,
CTpaTeruiiH MUiIBIPUNH VP JaraBpbil YHIIX OOJOMKUNT aBd y3133. Cu-
MYJISIITH 3arBapbil’ 00JIOBCPYY/IaxIaa areHTyy/l 199D CYyyPUJICaH JUKCPET
MPOIIECCHIH CUMYJIAMIH TEXHUKUIT aluriacan 0eree ] TOOH ererjyy-
JIAIT, TyXaioaa HUATHHH TI9BPUITH 301CO0JT, TUIVIIJI, 30I'CO0JT XOOPOHIBIH
30PYMJITBIH XyTalaa 33p3r ereruryyauir 'Huiicsanithn HufiTuitH 1998-
pUitH YHTIUIr99HUE ra3ap’-aac, HUATUITH TI9BPUITH 30pYUTY yPCrajIblH
erer i "Yiraanbaarap cMapT kKapT XXK’'- aac Tyc Tyc aBd allurjiacaH.
Cumysianuiitn 3arsapblH TOOH TYPIIWJITHIT Y1aanOaaTap XOTBIH 32 aBTO-
OycHBI OyyAaJ, HUATHITH T9IBPUNH 5 YUTVIJIMAT XaMapcaH ereriaesn 199D
XuiicoH 0eree 1 aBTOOYCHBI JAYYPIIJIT, SPIIJITUNRH Xyralaa, 30PUUrdIbiH
30PYWITBHIH XyTallaa, XYJI9JITUIH Xyranaa 33p3r CTATACTUK Y3YYIIITYY-
JIMIAT areHT HAT OypIdp rapraxk yH3/acoH O6osHo. [Haarmmm g sH9Xyy 3arBapbir
uuiicasmiin 100 rapyit aBrodycus! uuriai, 1100 asrodycusr 3orcoost, 800
MAHTa Tapyil 30pUYUrYAbIH XOAOAMeOHNN YPCraIblH CUMYJISIIA TOOIIOOJIJIBIT
XUNXIL AMMUTIaX OYPIH OOJIOMIKTOM IOM.

Tynaxyyp yrc: areat cyypbTail CUMYJISIN, JIMCKPET IIPOIECCHIH CUMYJIATIN,
O-D marpurl, HUATHIAH T99BPUHH MEHEKMEHT
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3ajiraii opunH Jaxb 33CUITH Oasi>KMAaJIbIH MCAJIIIJITUITH
MaTeMaTHUK 3arBap

A.Taambasap', 9.Tanzerez?, M. Ms1d-Amap

IMYUC, XIIIYUC, X3parassnuii MaTeMaTHKIIH TOHXIM

2MIVA, MTTX

Casiracan 33cuita 6aszKMAJIBIT Ta1aa,1 OPYUHT U1 OallpIIyy/Iax TOXUOI0T
UCAJIJIX, aryy/raj eepuIe/IT OPOX MPOIECC dABariiar 0eree| SHS Hb araa-
PBIH TeMIEpaTyp, YUUTTINI, OAsKMAJIBIH IIYITISTURH XIMKID 39PIIIC
XaMaapCcaH XUMUIH OJIOH yPBaJIyy/l sBarjcanbl yp JAYH Oaiigar. JHIXKYY
MCAJIJIPX TPOIECCHII XAHAX, OaszKMaJIbIH aryysraj OpoxX eePUJIeITUNAT
YPbIUUIAH TaaMarjaaxX 33p3r Hb OasyKMaJIbIH YHAIJIBIPUAH VilJT asKujiia-
raa, MEHE;KMEHTUIH dyXaJsl X3¢ 00ree]1 0aszKMAJIbIH 99K aryyJra
TOJAOPXOMIOKX XUMUMH aHAJIU3 OJIOH JIAXWUH XUUXII[ UXIIXIH 3apiaJiTail
Gaitmar. VitMasc MCaIIX TPOIECCHIT Taiadapsiax, aryyJirblH €0paIeTuiH
XIMZKIIT TOJOPXOMIOX MATEMATUK 3arBapbil' OOJIOBCPYY/IaxX Iaap/iara
YYCIST 6Oree 1 MpakTUKT SH TOPIUITH KOMIIEKC IPOIECCHIT 3arBapiIax-
Jaa T3/M33D YPBaJIyyIblH KHHETAK XYPJbII TOLOPXONIK, TOXUPOX €pAUNH
muddepeHnuan TITMUTIINAT Oafiryyaax Hb HUATIST Oaiijgar. DHD Cy-
JlaJraaHbl XyPIdHI OUI TOJOPXOi Xyralaanbl HHTepBa/ITaiiraap aBcanba-
AZKMAJIBIH JI992KHUNA MMAHKWITIIHANR VP JAYHTYYARUT alllATIaH UCIJJIX
yPBaJIbIH KUHETUK XYPJIBIT TOJIOPXOiIoX apra 60J0BCPYyIax OpPOJIOTbIT
XUNK, YYHTI 39PIrIPH OasKMAJIbIH aryy/IrblH 00PUWIOITUNT XTHAX IKC-
MIOHEHITUAJT XIJIOIPUIH AOXOJTUIH (DYHKIUNT OafiTyy/1ax axKiryy/Ibll XUz
IYHIBTIIIII.

Tynxyyp yrc: OaszKMaJIblH UCIJIIRJI, CTEXUOMETPUNH yPBaJIbH 3arsap,
muddepeHnuanT TIrMUTTI, QYHKIURH JTOXOIT
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On the minimization problem of the sum of ratio

2K. /lasaaorcapaan, III. Udspbasp

IIYA, Maremaruk, TOOH TEXHOJIOTUIH XYPIIIIH

In this paper, we consider the problem, the problem belongs to a class of
global optimization problems and the application of local search algorithms
can not always guarantee finding a global solution. It has been shown in [1]
that problem can be solved by DC programming methods and algorithms.
Dinkelbach-type algorithms are more efficient techniques because fractional
problems reduce to a scalarized optimization problem. For solving the
problem, we apply a generalized Dinkelbach algorithm [2] which requires
finding a root of a nonlinear equation. The numerical experiments were
conducted on Python Jupyter Notebook for a box constrained set. The
problem also has been solved by a stochastic gradient descent(SGD)
method and compared with Dinkelbach algorithm. Numerical results are
provided.

Tynxyyp yrc: Dinkelbach-type algorithm, fractional programming, SGD
method, minimization problem

Amunrinacan marepual:

[1] Tatiana V.Gruzdeva, Alexandr S. Strekalovsky, S., On solving the
sum-of-ratios problems; Applied mathematics and Computation 318(2018)
260-269

[2] Dinkelbach., W. On nonlinear fractional programming, Management
Science, Vol. 13, pp. 492-498, 1967
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Extremal Properties of the Cesaro Operator

9. mzuoamon', P.Inuxbam', /. I[20s1basp'>

TTITIVA-MTTX
2 IIVTUC

In this paper we consider the quadratic optimization problem with Cesédro
operator [1] which is split into: convex quadratic maximization and convex
quadratic minimization. Based on optimality conditions [2] (local and
global), we propose algorithms for solving those problems. The proposed
algorithms use linear programming as subproblems and generate a sequence
of local maximizers and global minimizers. It has been shown that the
algorithms are convergent under appropriate conditions. Numerical result
are provided.

Tynxyyp yrc: quadratic maximization, quadratic minimization, global
optimality conditions, algorithm, Cesaro matrix

Amurnacan marepual
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On the accretive properties of powers of the Volterra
operator

L. Khadkhuu', D. Tsedenbayar*>

IMYIC, IIIYC, BYC, MaTeMaTuKuiiH TIHXIM
2IIYTHUC, XIIYC, MareMaTHKAHH TOHXIM
SIIIVA, MaTeMaTHK, TOOH TEeXHOJIOTUITH XyPIJIH

In this talk, we consider the accretive properties of powers of the Volterra
operator. We derive necessary and sufficient conditions of accretive properties
of powers of the Volterra operator. In particular, we show the accretive
properties of the combinations generated by the Volterra and the adjoint
Volterra operator. In addition, we consider the numerical range and
numerical radius of the Volterra operator.

Tynxyyp yrc: Volterra operator, numerical range, numerical radius
Ammriacan marepual:
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Xyramaaraap Oyrapxaii 3p3MOuiin yjraMKkJjajaTaii, XyBb-
cax KoedppUMueHTTI, nryraman Juddy3-KOHBEKITUITH
TITMIUTIIJIANH 3apUM MHBAPUAHT MIANITYY/L

. Xonezopaya, 3.Yyzanbaap, I3.Aasmarnasy

MYUC

Xyramnaaraap OyTapxail 3psMOUTH yraMK/ajaTail, XyBbcax Koedduim-
eHTTi, TryramMan Juddy3-KOHBEKIUIH TITMMUTIIMHH anruir JInruitn
CUMMETD aHAJU3UNH apra alurjian cyJjaaB. Xyramaal OyTrapxail 3pIaM-
ouitn ymamzkIaaTal 1uddy3-KOHBEKITUNHH TITTUTIIJIYY/L Hb XIBUNWH OyC
/HAD3H TepsuiiH Oyc opunH naxb/ auddy3, KOHBEKIUAH (DU3UK y33T/1-
JIMUT XyTraraaraap HITIYTI9D PIMOUITH yIaMKIAITaN TITTIIHTIDIIC WYY
HApUUBUIAITAN JYPCIIIT OOJIOXBIT TYPIIHITY Y/ Xapyy/K Oaitra. ndu-
HUATE3UMAJIb CHMMETPYYIUIT XyBbcax KoehOUINEeHTYYIa/l Hb Xapraj3yy-
JIAH TOJOPXOIICHOOD OMJT CyJa/K Oyif TITIUTIIIUNT OyTapxail 3pIaMOuitH
epauita uddepeHImast TITIUTII] XYBUPTaH yJIMaap CUMMETP XyBUPTaJI-
ThIH JIu Oy/IruitH XyBb)I MHBApUAHT OaiX MUYy Ui Tycrait pyHKInitH
TycJIaMzKTaliraap OJK XapyyJuiaa.

Tynaxyyp yrc: oyrapxait spsmbuita guddepenimast tormurrai, Jln cum-
MeTp apra
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Bond incident degree indices of stepwise irregular graphs

M. Adsaanam', 3.Asocapean?, JI. Byanumoamox’

'MYBUC, Barmmita cypryyib
2MYBUC, MBYC

The bond incident degree (BID) index of a graph G is defined as BID(G) =
>wer@) f(d(u),d(v)), where d(u) is the degree of a vertex u and f is a
non-negative real valued symmetric function of two variables. A graph is
stepwise irregular if the degrees of any two of its adjacent vertices differ by
exactly one. In this paper, we give a sharp upper bound on the maximum
degree of stepwise irregular graphs of order n when n = 2(4), and we give
upper bounds on BID; index in terms of the order n and the maximum
degree A. Moreover, we completely characterize the extremal stepwise
irregular graphs of n with respect to BIDjy.

Tynxyyp yrc: Maximum degree, Stepwise irregular graph, Bond incident
degree index, Bipartite graph
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On solutions on Linear Time Fractional Telegraph
Equations

3. Yyeanbasap', . Xonzopsyns?, . Tymonbasp®

I MVYUC, MareMaTHKHIH TSHXIM
2 MYUC, Xaparmsonnit MaTeMaTUKIIH TOHXIM

3 XAAUC

In this talk, we study a class of linear evolution systems of time fractional
partial differential equations using Lie symmetry analysis. We obtain not
only infinitesimal symmetries but also a complete group classification and
a classification of group invariant solutions of this class of systems.
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Options Pricing under Bayesian MS-VAR Process

I Bammyaea

MVYUC, XIHYNC, Xoparmsouuii MaTeMaTUKUAH TOHXUM

In this paper, we have studied option pricing methods that are based on
a Bayesian Markov—Switching Vector Autoregressive (MS-BVAR) process
using a risk-neutral valuation approach. A BVAR process, which is a
special case of the Bayesian MS—VAR process is widely used to model inter-
dependencies of economic variables and forecast economic variables. Here
we assumed that a regime-switching process is generated by a homogeneous
Markov process and a residual process follows a conditional heteroscedastic
model. With a direct calculation and change of probability measure, for
some frequently used options, we derived pricing formulas. An advantage of
our model is it depends on economic variables and is easy to use compared
to previous option pricing papers, which depend on regime-switching.

Tynxyyp yrc: Economic variables, options, Bayesian MS-VAR process,
change of probability measure and default risk.
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Real-time motion estimation in frequency domain

T.Ilsparnadmud’, T./Jeamysaa®, A.3Inuxrborop?

IMVYIC, XIIIYUC, M31931971, KOMILIOTEPUIH yXaaHbl TOHXIM
MVYHC, XITVUC, X3parasoHuii MaTeMaTuKIHHH TIHXIM

We aimed a tracking algorithm which works robustly in the presence
of large scale, rotation, and translation of a moving object. To recover
2D rotation and scale between an object in a template and an object
in next frames of the video sequence, we applied the phase correlation
method as frequency matching. Since the changes in scale and rotation in
the Cartesian coordinates are transformed into translations in log-polar
coordinate system, we applied frequency matching in log-polar domain.
Translation motion is acquired through template matching technique by
dynamically updating template for each frame based on feature matching.
An original method for motion estimation in frequency domain was mostly
introduced in image registration task [1-5]. We introduced our algorithm
different from previous applications. The original method had limitations
in that a sub-image was selected for every position in the target image
and was compared against the sub-image from template. We overcome
this problem by combining feature matching into frequency matching. The
proposed method finds the feature correspondences in the template and
subsequence frames. Feature points are used to reduce the computational
time. Results, experiments, and test datasets to check accuracy of the
estimated motion parameters from the proposed method is presented.

Tynxyyp yrc: phase correlation, log-polar, object motion estimation
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IHTaapaaxk Oyii ereexkuiiH yH3JITI3

I Bammyaea

MVYUC, XIHYNUC, XoparmsoHuii MaTeMaTUKUIAH TOHXUM

Komnanuita maapjazk Oyt ereek Hb TOCOJI allluI'Tail 3C3X, KOMIIAHUITH
YH3JIT3, KAIIMTAJIBIH ODTTUAT TOOIIOXO/] aIllUTJIATIAr. DHIXYY CY/IaraaHbl
aXkjaap OWJl XaMI'HiH WX YHOHUM XyBb OYXWil aprbil’ alllurjIaH XyBbIaaT
KOMITaH! OOJIOH Xs3raapJ/iarMall Xapuyljiaratail KOMIaHuiH maap/iaxk
Oyit OTeeKHIT YHIJIIX TOMBEOr OOJOBCPYY/ICAH. YaIMaap YHIIITYYIUNH
XA3TaapPbIH TaPXaAJITBII TOJOPXOMIZK TOOH KUIIIIH 3P TYPIINAK Y3CIH.

Tynxyyp yrc: [Hlaapaax 0Oyit ereex, LR crarucruk, Dividend Discount
Model
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Using a complex measure of Product Innovativeness to
explain Abnormal Financial Returns

Khulan Myagmar', Batkhuyag Ganbaatar’, Evan J.Douglas®

'National University of Mongolia

2University of Finance and Economics Mongolia

3Sasin School of Management, Chulalongkorn University, and the Australian
Centre for Entrepreneurship Research, Queensland University of Technology

The relationship between innovation and firm performance is generally
found to be positive, but many empirical studies reveal effect sizes below
the level deemed to be practically significant. This is due largely to
simplicity of the innovation measures used which conflate product and
firm level measures, indirect antecedent and consequential measures, and
subjectivity. Utilizing a compound measure of product innovativeness
and artificial neural network analysis, we test for the impact of product
innovativeness on abnormal financial returns for 174 product innovations
in the smartphone market introduced by Apple Inc. relative to Samsung
and others over the period 2008-2020. We find effect sizes that substantially
exceed practically significant levels, and that iPhone innovations explain
65% of the variance in Apples abnormal returns in market valuation. New-
to-the-market novelty predicts 83% of the variation, while new-to-the-firm
(catch-up) innovation insignificantly impacts firm value.

Tynaxyyp yrc: product innovativeness; firm performance; technical novelty;
market novelty; compound product innovativeness score; event study;
artificial neural network; polynomial regression.
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CoJtoyrmiiH 3arBapbliH MapaMeTPUiiH CallzKpyyJaaJT

Y. J/Ixazeadyram', .I263onnamorcun’, B.Bapcbonrd®

XAANC-93BC

MVYUC, XIITYUC, X3porassHuii MaTeMaTuKIHHH TIHXIM

Maxkpo sauita 3acruitd oHoJig, CoJIoyrnifH 3arBap TOMOOXOH Oalip cyy-
pUUT 333717191, 1-p 9paMOmita mryraman JudbepuHITaT TITTIATIINITH HIT
x37109p 60s10x BepHyIUuitH TArMUATTIMHH it x37109p33p Costoyruitn
3arBapblH HATK XOJIOJIMOPUIH OYTIIMKHUNAH XOMKIIH JI9X KAIIUTAJIAINH
XYyPUMTJIAT OOJIOH XyTralaaHaac XaMaapcaH X0 IMOPUITH OPIIbIH 3arBa-
PBIT TOJOPXOMJICOH CyJIa/IraaHbl arKJIyy/l H3J1997 Oaiigar. XyrarmaaHaac
XaMaapcaH XOAeJIMOPUIH OPILIH OCOJITUNH XyBUUl XYH aMbIH ©COJITUNH
JIOTUCTHUK 3arBapblH TYCJaMKTail IyramMaH 3arsapaap WIIPXuiamr. Xy-
raraaHaac XaMaapCcaH XOJIOJIMOPUIH OPIIBIH 3arBap 99D XOI0JIMOPUITH
OPIIbIH ©COITUNH XYBUIH IIyraMaH 3arBapblH [TapaMeTPUIT allluIjIaH oIle-
PATOPBIH XYBUPTAIT XUWCHIIP HITK XOIOIMOPUNH OYTIIMKUNH XIMKIIH
JI9X KaIUTAJIUIH XypUMT/IAIbIH 3arsap ['unepreomerp pyHKIUNRH X3/109pT
MUKV Y/ICOH XYBUPTAIT I MOH Oaifjar. DHd CyIaraaHbl ayKUjI] CTATHCTHK
XOTOJIOOpUITH OaKaIaBPbIH TYBIIHUI cyjajraar Xapyyiaas. XeIe IMOpHitH
OPIIBIH ©COITUNH XYBHUIT XapyyJICaH IIyraMaH 3arsap Hb CyJaJraalbl Orer-
JIOJT JT93P Malll CailH aKujLIax X3 9 XOEPOOC I KUJIUITH TTPOTrHO3
TaBUXaJl 3aIBAPbIH X3T OHJIOD (HUCHITTIi) yTITHIr Xapyy/nar. VHrscHIsp
CosoyruitH 3arBapblH HITK XOJIOJIMOPUIH OYTIIMKUITH XIMKIIH 19X Ka-
MUTAIMITH XyPUMTIAJIBIH TPOrHO3BIH YTra MOH X3T OHJOP rapax acyymaas
yyear. ©epeep X3,103J1 Xyaasl yTrarail mporHo3 OOJII0T TIC3H YT I0M. JHD
ACYY/UIBIT TITUHIBIPIIIXAIH TYJIJT, XOJIOJIMOPHUITH OPIIbIH ©COJITUIH ITyTra-
MaH 3arBapblH 1; = a + bL; mapaMeTpuiin yTra J199p CalizKpyyaaJaT Xuiix
ki = ki + creMt + cobk, et N £\
caHaar JIIBIITYYJIZK L= L. + (A — Mo)e! 1 # Ag3arBapyyibr
AXKUILTYYJIaB. DIUIH 3aCTURH Y3303/ Hb TOITBOPIYil, OaitHra eepuier-
JIOT Y33T/3J1 TYJI JIaTa Orerie I XyydpaxblH X9P33p 3arBap Xyydupd, Ia-
paMeTpUitH aKujjax dajBap MyyJdax TyJa 8 KUJIUNAH ITPOrHO3 TaBUXa/l
XaHTaJITTail 132K y3caH. [Ipornossin yp ayar 2028 oH XypTIJI TaBbK SHD
AZKIJIJT, TAHWJIILYyJIaB.

Tynxyyp yrc: Kob6oa-/lyrinacesin dpyunki, N3okBant xasrraii, [lapamer-
PUilH UTTIX MHTEPBaJI
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Noisy translation, rotation and scale stabilization of
image sequences

T.Ilsparnaomud’, T./TJeamysaa®, A.3Inurborop?

IMYUC, XIIIYUC, M3193191, KOMIBIOTEPHIHH yXaaHbl TIHXIM
MYUC, XITYUC, Xsporassanii MaTeMaTHKIITH TIHXIM

This study presents Kalman filtering based motion correction. Motion of
a moving object in image sequences is estimated from phase correlation
that is applied to sub-images. To smooth noisy motion, characterized as
translation, rotation and scale, Kalman filtering was applied after phase
correlation. Experimentally, we observed that Kalman filtered rotation
and scale were comparatively lower than originally estimated values. Also,
Kalman filtered rotation and scale parameters considerably improved the
visual appearance of tracking in the real scene.

Tynxyyp yrc: Kalman filtering, image sequence, moving object
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Relationship between ergodicity and mixing in the
ergodic theory of dynamical systems

2Kambaa Conurbasp

MYUC, XIIVUC, Xopsorasauii MaTeMaTuKIIAH TIHXIM

Some sequential theorems and properties of a measure-preserving transformation
of dynamical systems are considered, some generalization of such important
properties of dynamical systems as ergodicity, mixing and their interrelation

is made in the work

Tynaxyyp yrc: successive theorems and properties of a measure-preserving
transformation of dynamical systems.
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CraTucTuUK 3arBap alivdrjiaH MOHTOJI OPHBbI araapbliH
TeMIIEPAaTypP, XypP TYHQOACBII OHJOP HapuiB4iaJTan
TOPBIH 3aHIMJIAAHBI T (FPU)-33P TOON00JI0X Hb (1991-

2020)
5. Menxbam

Ye Har Vyp, Opunst Cynanraa, Mamssmita XypassmH, Yyp AMberasbia
Oepunent, Heenmita Cynaaraanbr Xaarac

DHIXYY CYJAJTaaHbl aK/IbIH YHJCIH 30PUJITO Hb CTATUCTUK 3arBap

(ANUSPLIN) ammurias MoHPOT OpHBI YYD aMbCTATBIH YHIICIH Y3YYIITYY/T
araapblH TeMIIEpaTyp, Xyp TYHAJIACHBI IMUHYUICIH HOPMBIT (/Iaixuitn
nar yypbi Gaiiryysiarsit KypMbia garyy 1991-2020 oHbl JyHIaK ) OpOH
3aifH ©H/IOD HApHiiBUIAITANTaaD TOPHIH 3aHIUIAAHbI 13T (TPH)-99p CTa-
TUCTHUK OYyJITAJIT XUHX, OOMUT ayKUTJIAITHIH M/I99T939D O0bEKTUB aHAJIN3
xuitxs1 opmmHO. MOHTOJI OpHBI yyiI 3Yil, oporpaduiii HOXIJIUNAT TOOIIO-
xox, anxuitn xomzka9uuit 30-apk cekyHT (1 Kutomerp) HapuiiBaaaaTTail
GTOPO30 (global digital elevation model, DEM) engepuuiuiin rpus ma-
1199, Monrout yicer Har yyp, opunst mmmxuirssuuii razap (LIYOILLT)-bm
nar yypblH ayKuraJTbla 137 epreennii nar xyranaanbl 1 capblH, MOCT-
JIMIH XalIa/IT, XypUMTIAJ CYJJIabIH [ar yYYPbIH aBTOMAaT 3 CTAHIIbIH
Iar xXyralaanbl 1 capblH HApUHBWIAITANR MII93T YYD aMbCraJIbIH CTaTHC-
TUK GOJIOBCPYY/IAITBHIH XapbIlyyJadThiH apraap (IIyraMaH perpeccuiin
ormmTrasn) 1991-2020 o XypTas ypracracan HIIH TOPIUHAH GOIUT M3-
q9r craructuk 3arBap (ANUSPLIN)-biH 3aXblH G0JIOH aHXHBI OIOT/OT
oosiron amursacan. Llar yypera 137 epreennit opon 3aitn jayHgaxk ~0.75
Oy1oy ~83.2 KM, MOCTIUIH Xail/TaaT, XypPUMT/IAJBIH Al YYPBIH aBTOMAT 3
CTaHIBIH OPOH 3aitH ayHax ~0.87 Oyoy ~96.2 kM GaitHa. DHIIC Y39XIT
Monrost opubl YOI -6 Xapbsga Y 1ar yyp, OpuHbl HTHHKAITIIHUN
aJI0aHbI XIMKIIHJL IAr YYPBIH ©PTOO] XapblaHTryil cuitpsar Oaiipsiacan
baitna. Craructuk Oyy/araaraap MoOHIOT OPHBI araapblH TEMIIEPATYD, XYP
TyHaJacHBI HOPMBIT 1991-2020 onbI ayH/2Kaap, 1ar xyramaasbl 1 capbiH,
opos 3aita 0.0125 x 0.0125 (~1.4 x 1.4 KM)-bIH HAPUABYIAITANR TOPBIH
3aHrUIaaHbl (TPUJ)-39DP TOOICOH YP JIYHT 1Al YYPhIH asKUIJIAITHIH OOUT
M3/[99T93D YHAJICOH 6a araapblH TEeMIIEPATYPbIH OPOH 3aiflH KOPPEJISIbIH
urrairyyp (O3KUM) 0.97-1.00, opon 3aiin ayHmaxk ksajgpar ajgaa (JIKA)
0.24C-aac 1.03C, xyp rynazacasr O3KU 0.88-1.00 601 JIKA 0.02 mm-33¢
3.61 mm-mitH xoopoH 1 OaitHa. CTaTHCTUK 3arBapbiH yp JyH 1-93¢ 12-p
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capyy/IblH KOPPEJIAIBIH UTTIIYYP 99 XYBUNH CTATUCTUK YHIIILIIIC I
baiiraa Hb xapargax Oaitaa. Witmyg craructuk 3arsap ANUSPLIN-bir
arruraal MOHTOJI OPHBI araapbliH TEMIIEpaTyp, Xyp TyHaIaCHbl HOPMBIT
TOPBIH 3aHIHJIAAHBI TPIYY (MPU)-93D TOOIO0I0X0 OYPIH GOIOMAKTO
0a 9HIXYY OPOH 3ailH OHAeD HAPUUBUIAITAN TOOH M3JI99T OJIOH TODJIUITH
HMIMHKJI9X YXaaHbl CYJIAAraaHl CYyyPh M3/193/19)1 OOJITOH alllnriax 0eree
siIaHTysia OaiiraJb OPUNH, X000 axK axyil 00JI0H OMOJOTUIH ITIMHKIIX
yXaaHJ| OProHeep aruriaax 60J0MKTOI.

Tynxyyp yrc: raructuk 3arsap (ANUSPLIN), TopbiH 3aHTUIaaHbI [T

(rpuj), cTaTHCTUK OYyJIrajT, araapblH TEMIIEPATyp, Xyp TyHaJac, OHI0p-
i, global digital elevation model (DEM)
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AgHra nmaxuiaraaHnTtaii aagap 60poonbl ToxuoJ bt WREF
TOOH 3arBapaap cyJaJicaH AYH

Bb.I'anbond, III.Omeoncypan
MVYUC, XIHYNC, Xsparasouuit MaTeMaTUKUNRH TOHXUM

DuIXyy cynairaa b MOHIOJT OpHBI TOB X3CII'T asHra IaxuiraanTail aajmap
6OPOO OPOX YHJICIH MEXaHW3M, CHHOITUK CUCTEMUNH IMUHXK YaHAPBIT Cy/I-
stax 3opuaroroit. Cymanaraan st 3ypraad naruita agxaMmtait 0.75x0.75 Hsrr-
paJrait EBpornbis jiyH1 Xyranaassl rar araapbi nporao3sid TesB( ECMWE)
-uitn ERA peanayms M319510 aBcan 6osiHo. Cymaaraans National Severe
Storms Laboratory(NSSL) -uita qaBxap MOMEHTHITH MUKPOhDU3UKHIH CXEM
oyxuit Weather Research and Forecasting(WRF') Toon 3arsapuiasibia cuc-
remuiir 2019 omg OOJICOH asgHTa IMAXWITAaHTANR X3 XJIIH TOXUOJLIJIBID
zarBapusaxaj] almrjiacad. 3arsapbid yp ayHr llar yyp, op9HBI MuH-
skuarsvuuit razap(IIYOIIT) -bia nar yypsa aBromar craxin(AWS) -bix
axkuriaanraap baranraaxkyyscan. Men Global Lightning Dataset(GLD360)
CY/I2KI9HUT OPOH HYTIUITH a2KUTJIAITHIH [[31'93C alllUTIacaH asHIbIH JIOXUO/I-
JIBIH OIOTIJINAT ammriacal. AsiHra maxmiraanTail aagap 60poo yycaxs
HOJIOOJIJIOT CHHOIITUK TIPOTeCcCyy i Hb MOHTOJI OPHBI TOB JI99TYYP YYCIST
dponTorenes H6a MUKJIOTEHE3TIH X01000TOM Daiijiar. DHIXYY cyjgairaa Hb
asgHra MaxmjiraaHTail aajgap 60POOT ypbIUUIaH TaaMarjiax 3arBapuaaibiH
YP JyHD OOJIOMIKUIH HApUBUIAJITAraap Xapyy/nK OaiHa.

Tyaxyyp yrc: Aamap ryaamac, WRF toon 3arsap, Mukpodusukuiin
NSSL nasxap momentuiin cxem, GLD360 asura maxuiraan OypTrard
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Y yiuuii cyjjajaraa

0. Tezcotcapaan

HUCJIATUIH Har yypblH ToOB

BysanT-Yxaa aspoapom opuMbIH 00COO XOTKJINWH VYJIHUI Tajiaap Cy/rax
92K OPOJIIACOH 00J1HO. BOpooHbI 6O6H YY/I Hb 60C00 UUTIIAIIIP SPUUMTII
XOT2KJIOT KOHBEKITUIH K HIPJISTIJIIT CaJIaHTU]l, HATT YVY/I9H MAacC IOM.
Bocoo xerskymitn yyauiir jraraaji HeeJIOr cajixu, XYdTdi 00poo, asHra
NaxXuIraa, MOHIOD, aajap Iac, VY/JIHUNU JI00J XICIT'T MIUJIZKIIT CAJIXU
33pA3r Y3309/ YYCBIJI HUCIIIT HYH aoyiarail Oaiigar. Qepeep X303
OOpOOHBI 0OOH YY/ISH JIOOPX araapblH ypCraj Hb Malll TYBII'TIi 6eree/r
OHTOIl X0epd, OyyX yes aloys yupyy/aaar. Hau simanrysa Xydarsil Xer:kKcen
006H YYIPHI XYUITI TypOy/JIeHT yycd yaMaap XYdTd# CITCPIIT YYCHI.
Bysaut — Yxaa aspogpom opumbia 2000-2020 onbr 20 KuyMiH J1aTa M3/193T
AIUT/IAZK KU, cap Oyp Hb X3/19H yiaaa bopoonsl beern CB, TCU, CB+TCU
YYJI aXKUTJIATJICAHbIT YKUJI, Cap, MaruitH HUHI09D XapbIIaHTyil JTaBTarIal
39pruiir rapracan. Yp jayH: Bysgut — ¥Yxaa aspojgpom opumbia 2000-2020
oubl 20 KUJIMIH jJaTa M3JII9T AlUIJIaXK KW, cap, NaruiH, HUHI0SD
XapbIAHTYH JaBTariajl 39Pruir cyaaacad. Y VHUN yp JyHI 6eeH 00JI0H
OOPOOHBI VYT YYCIX, XOTZKUX X939 XaMIUIH UX ayKUTVIATJAX, MOH YYCIX
HOXIIOJ TIar, CAPBII' rapracam.

Tyaxyyp yre: yyi, y3sraai, M99, 6opoonsl 6een yyia /CB/, 60coo
xerxumnita yyin /TCU
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Opor nyyp-TyiiH rojgbH caB ra3pbIiH yC 3Yii, Yyp aMbC-
raJjiblH cyJiaJjraa

B.Xycasn, III. Omeoncypan
MYUC, XIIVUC, Xoparasauii MaTeMaTuKIHH TIHXUM

Mamait OpoH yyp aMbCTaJIbIH ©0PUJIOITOL HIH OPTOMTIHI, SM33r OyC HYT-
I'YVJbIH TOOHJ Oartiaar yaup roBuiin oycs xamaapax Opor nyyp-Tyita
TOJIBIH CaB T'a3pbIH yC 3V, YYP aMbCraJIblH CyJlaJiraar XuiX Hb OJIOH a4
XOJIOOTIOJITOM. YYHI9C TOBY JIyP/BaJl YYD aMbCraIblH 00PUIO/IT TYXANH
caB ra3apt HeJieeiox Hesjee uir Torroox, Y HHMT-r muaswrx, caiix-
pyy/iax, cyypb cyjajiraa 0ojioX I'SX MIT. YT cyJajraar XUhXuitH TyJi1
Jlangcar-5TM, Jlanpcar-8OLI xuitmasn paryymaac 1991-2020 ombr xuit Oy-
puita 10p capbIi Yy/Iryil yewitH 3ypruiir Tatal aBd CyY/IUiH I'YIUH XKUJTAHH
Opor myypbia Taydaiir Tojgopxoitacon. Men EBporbia qyH 1 XyralaaHb
1ar yypblH IIPOrHO3JI0X TOBOOC 03/1Tr3H raprajgar ERA-5 pe-aHam3bix
M3199H93C (TyxaifH caB ra3zpbir 200 OPUNM [3TIIP TOJOOJIK UaIaxyiii)
1991-2020 onbI TYYWH KUJIUNT XaMapcaH Xyp TYHaJac, TeMIepaTyp, HUI-
03D YYPIIWIT, HOTEHIHAJ YYPIIUJIT 39P3T YYP aMbCTAJBIH Y3YYIJITYYIUIT
aB4 00JIOBCPYYJIAIT Xuiicon 60s1HO. Cylairaanbl ayKJIbIH VP JIYHT TOJOPXOii-
Jox100 Opor HyypbiH Tasbaiin xamvk33, Tyita roer Bora xapyyst 199p
XOMIKUTJICOH YPCIBIH XaMK3, ERAb-aac To10pxoit/icOH yyp aMbCraJIbiH
Y3YY/IITYY/, XOOPOH/IBIH XaMaapJibil TOTTOOCOH Da OPOH 3aifH TapXa/iTaac
xapaxaJ cyymuitn 30 kuymita xyranaans Opor HyypbiH Tajabait 70 op-
quM am.kM, Tyita rosbn ypear 0,5 11100 M/c-339p Tyc Tyc Oyypcan 6aiiHa.
Xyp TyHaJAacCHBI X3M2K33 30 KWIMitH Xyranaan 23MM-33p Oaracd, araa-
PBIH TeMIIEPATyp 2 OpPYUM I'pajrycaap jryjiaapcaH 00 HUNIOSD yypIIHIT
18MM -93p HIM3IIICIH OaitHa. TYitH TOJBIH ypcall Xyp TyHaIacHAAC XYITIH
(C=0.71) xamaapsar 60Ji HYypbIH TajJ0aiiH XIMKID YPCIAAC TOAUHIOH
caiin xamaapaxryit (C=0.48) Gaitna. MeH HUAIG3D yyPIIUITHIH XIMIKII
remneparypaac (C=0.66) xyursii xamaapu Gaitna. Hyypeia tanbait 60-
JOH Xyp TyHaacHbl xamaapai (C=0.56) Geree | TyxailH HyypBIH Tasbaii
JIyJIaaHbl YJIUPAJIl OPCOH Xyp TYHaJlacHaacC Cys Xxamaapd OaifHa.

Tynaxyyp yrc: Cas rasap, yc 3yii, yyp aMbCTraablH 0OPUIOIIT, YCaH Tagap-
refa Taabait, ERAD pe-aHammsbiH M3/193, Xyp TyHAJAC, araapbiH TEeMIIEpa-
TYp, HUAIO3D YYPUIUIT, OOJIOMMKHUT YYPIITUIT, KOPPEISIIGIH MTHHKUAITID
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Oruii HyypbIH caB ra3pblH AHTPOIIOTE€H CTPECCUiiH epoH-
XU X3IMKYYPUNT TOJOPXOMNJIOX Hb

/1. Homundapsv

HIVTHUC, XIIYC

[azap3yitn TOMOOXOH OYC HYTIYV/bIH AHTPOIIOTEH CTPECCUWH HITJCIH TOOH
WISPXUNIIT Hb XYPIIIIH Oyl OPUHBI CyJairaa, MEHEXKMEHTT ;YHD 13-
HIT X3parcast 6osor. byc HyTruitH XaH/JIarblH YHJICOH COHUPXOJIBIT;
Xapraj3axryiradp ;0yc HyTIUiiH CTPECCHITH apra XIMKI3T OOJIOBCPYYIax
Hb Oaifira/ib OPYHBI MIUHZKJ/IIX YXAaaHbl OHOOTMIH XaMTIUIH dyXaJl COPUJI-
TYYJBIH HAT X9B39p Oaftra. Buy Oruit nyypbia caB razaprt neseesex 19
TOPJIUNH XYYUH 3YWJIMAH HIMKUNH OrerJIMATI ypT XyTrallaaHd HIITTIH
JIYTHIK, Jlapaa Hb CTPECCHITH epOHXUN XIMXKYYPUIT OOJIOBCPYYIaXbIH
TYJL VHJICOH OYpasaxyyH xacryyamitn mmaxkuirsr (PCA) xuitnms. ;Byc
HYyTIUHH X3MZKI9H XUNUCIH cyJalraa Hb XYHUR Xy4YuH 3YilJI, sKocucre-
MUMH Xapuy apra X3MKI9HUN XOOPOH/IBIH XaMaapJibll OUJIrOX0 1yXaJ ad
XOJIOOTI0ITON 661661 OPOH HYTIUIH XIMAKIIHJI Oaiiraab OPUHbI IITHHIBIP
rapraxaJ YuriayysazK OOJIHO.

23



Detection of Bacterial Abundance and Diversity Changes
along the Kharaa River

Makhgal Ganbold', Narantuya Damdinsuren?,
Soninkhishig Nergui®,

Department of Applied Mathematics, National University of Mongolia
2Department of Biology, National University of Mongolia

Water quality monitoring is one of the main problems for Mongolia since
people and livestock directly use surface and shallow well water for drinking.
Water quality could be evaluated by bacterial abundance and diversity
changes. There are lots of studies on microbial abundance and diversity
along rivers. However, most of them are conducted in developed countries.
Therefore, it is needed to investigate thenbsp;bacterial abundance and
diversity changes in our rivers. We will introduce how did we detect the
bacterial abundance and diversity changes along the Kharaa River. In
terms of diversity analysis, we did not find significant changes, especially
at the broader taxonomic categories such as phylum, subphylum, class,
order, and family. But we found significant shifts in the OTU (Operational
Taxonomic Unit) abundance, especially by detecting the most trendy
(with increasing and decreasing abundance along the river) OTUs along
the Kharaa River. In the next step, we will analyze what environmental
factors are shaping these shifts.

Tynxyyp yrc: water quality monitoring, bacterial abundance,
physicochemical characteristics
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Taarr ToJIbIH ypcallblH TOpUM, TYYHUII €0pPYJIeJIT

T.Hapanespaa', III. Omeoncypan?, 3. Menxususe®, B.Tanb6oad?

lOpepxanrait aiimruitn YIIYOIIITes
MVYHC, XITVUC, X3parasoHuii MaTeMaTuKIHHH TIHXIM

[lamaproia ycHbI HOOI, TOPUM Hb YYD aMbCraJi, GpU3nK razap3yil, xepcHuit
MeXaHUK Oy TIM-YUATUITH TOPUM, Ie0JIOTH, THIPOre0/IOTH 39PAT OJIOH XYUUH
3yitnc xamaapd Oaitar. Daradp Xy4duH 3YHJIC Hb Iar Xyramaa, OpoH
3alfH XyBbJI 6OPWIOTIOX XUPIIP yPCIa HOJIOeK OaitHa. ['agapreH yeHbBI
ropuM OOJIOH 3YHBI Xyp OOPOOHBI HOJIOH XaBPbBIH IIap YCHBI YEPHUITH TaJIaapx
cy/laJiraa Hb YEPI3C YPbIUMIAH CIPTUIIIIX, XaMraaJjiax, YCHbI HOOIUNAT
XYPUMTIYYJIaH TOpeJ1 OypuiiH 30puysajaTaap aluriax, yCHbl bapusra 6aii-
TyYJIAMKUWH TOJOBJIOJIT AJAHTyda aBTO OOJIOH TOMOP 3aMbIH YC Taprax
Oafiryy/IaMKUH TOOI00, YCHBI 9PYUM XYUHUHUT armuriax oaiiryyaaMKuiin
3arBap 30XHMOX, YPCraJblH JUHAMUAK XYYUNT VHJI9X, CaB I'a3PbIH ITHHK
YaHAPDBIH OOPWIOITHIAT UIPYY/ISX 39PIIT TyXasl M3193.1371 6osior. Tuitmasc
SHOIXYY cymasraan Tes As3uiiH rajarin yperajaryit ait caBji XxaMaapari-
jgar Taalr ToJIbIH YPCIBIH TOpUM, TYyyHU eepuentuiic 1975-2019 ombr
ypcar, TeMIepaTyp, Xyp TYHaQIACHBI M3/199 OIOT/ITUUT allluTIaH Tapraxbir
30pmii00. MHraxmms Tpen s anaju3blr Mana-KeHga/ bl TecT3p Iarax,
XaBPBIH I1aP YCHBI OOJIOH 3YHBI XyP OOPOOHBI YEPUITH XaMIUITH X XIMAKIIT
['punaroprensr aproir ammrian Tooroo/0B. Cyaaaraanbl JIYHIHIC Xapaxa
Taar rosibiH XaBpPbBIH AP YCHBI X3MK33 Oyypax, 3yHbI Xyp OOPOOHBI ye-
PUITH X3M2KD OCOX XaHjaraTtaii Oaiina. XaBpbIH AP YCHBI ypcall 3XJI9X
Xyraraa OJIOH »KUIHiH JyHazKaac 1975-1990 (15 sKuuite XyramaaHm) Xo-
Kyy axkuryaracad, 1991-2003 (12 xwimita xyranaans) spt, 2004-2019 (15
JKUJTMIHH XyTalaaHt) Iy KR OPIUM TyC TyC OaiiHa. XaBPbIH IIap YCHBI
60J10H 3yHBI Xyp 00pooHbI ypcibiH 100 KM/ TOXMOX XaMIUHH UX XIMKID
13.2 M3/c, Xyp GOPOOHBI yepuiiH XoMxK33 275 M3/c OaiiHa.

Tynxyyp yrc: YpcaibiH rOpuM, XaBpPbIH AP YCHBI yep, 3yHbI Xyp 00-
POOHBI yep, Travyur ye, TPeHT

Ammrnacan marepual:

[1]Baiiran opunn noroon xerzkimiin ssam (BOHX) (2021). Viacein yemst
HOOIUIH HITJICOH MEHEKMEHTHITH TOJIOBIOree OOIOBCPyyIaxa] 30PIyICaH

95



CyJlaJIraaHbl AMXITTIJI HITIYTIIP JPBTIP. Yiaanbaarapb MoHrosr yiic. xx
514-515

[2] Jasaa, I'. (2015) MoHroJs OpHBI raIapTbIH YCHBI TOPUM, HOOII. YJIaaH-
6aarap, Monros yiac: Axmon mpuHTHHT. XX. 40-55.

[3] Arnell NW (1999) Climate change and global water resources. Glob
Environ Change 9:831-849. Available from:
https://doi.org/10.1016/j.gloenvcha.2003.10.006

[4] Berezhnykha, T. V.. Marchenkoa, O. Yu. Abasova, N. V. amp; Mordvinovb,
V. 1. (2012). Changes in the Summertime Atmospheric Circulation Over
East Asia and Formation of Long-Lasting Low-Water Periods Within the
Selenga River Basin, ISSN 1875-3728, Geography and Natural Resources,
Vol. 33, No. 3, pp. 223-229.

[5] Endo, N. Kadota, Ts. Ailikun, B. amp; Yasunari, T. (2006) Climatology
and Trends in Summer Precipitation Characteristics in Mongolia for the
Period 1960-98, Journal of the Meteorological Society of Japan, Vol. 84,
No. 3, pp. 543-551, 2006

|6] Fisher, T. Gemmer, N. Su, B. and Scholten, T. (2013) Hydrological
long-term dry and wet periods in the Xijiang River basin, South China.
Hydrol. Earth Syst. Sci., 17, 135-148, Available from: www.hydrol-earth-
syst-sci.net/17/135,/2013,

[7] Helsel, D.R. , Hirsch, R.M. (2002) Statistical methods in water resources.
Techniques of Water-Resources Investigations of the United States Geological
Survey, Available from: http://water.usgs.gov/pubs/twri/twri4a3/

[8] Hulsmann, L. Geyer, T. Schweitzer, Ch. Priess, J. , Karthe, D. (2015).
The effect of subarctic conditions on water resources: initial results and
limitations of the SWAT model applied to the Kharaa River Basin in
Northern Mongolia, Environ Earth Sci (2015) 73:581-592 Available from:
https://doi.org/10.1007/s12665-014-3173-1

[9] Irving I. Gringorten, (1963) A plotting rule for extreme probability
paper. Journal of Geophysical Research, Volume 68, Issue 3, Pages: 605-
956.

[10] Kim, B.S. Hossein, S.Z. , Choi, G. (2011) Evaluation of Temporal-
spatial Precipitation Variability and Prediction Using Seasonal ARIMA
Model in Mongolia. KSCE Journal of Civil Engineering (2011) 15(5):917-
925

[11] Leta, O.T, El-Kadi, A. , Dulai, H. (2018) Impact of climate change
on daily streamflow and its extreme values in Pacific Island watersheds.
Sustainability 10(6):1-22. Available from:
https://doi.org/10.3390/sul00662057

o6



[12] Yilmaz, B. (2018) Analysis of hydrological drought trends in the gap
region (southeastern turkey) by Mann-Kendall test and innovative Sen
method. Applied Ecology and environmental research 17(2):3325-3342,

Available from:
http://dx.doi.org/10.15666 /aeer/170233253342

57



MoHroJi opHbI 010 YYP aMbCraJiblH HOXIIOJIUNH CYIaJI-
raa

Y. ITypsedopoic', B.Menxbam', /.Candanzap®, C.dpdanacyx’

'WITYOCMXypasmsn, YAOHCXsarac
MVYUC, IIYC, BYC, lazapsayiin ToHXIM

Yyp aMbCraJIblH ©0PWIONT XYHUN PYYI MIHII UXIIP HOJIOOTOX DOJIK,
IMIIT XYYyd OBUTIN XYMYYCHITH TOO UXCIK Oaiiraa Oereej dairajnitn sm-
YUITIIHUAN TOPJIUUT XYMYYC XIPITVIIXUUT X493k Oaitna. [lar araapbin
TOJIOB OalJIJIbIH XyBbCJIBIH UHJIEKCUIT cymaazk MOHT0JI OpHBI HyTar J9BCIrI-
puiir 6mo yyp aMbCTaJIbIH 3 MYyXKHJT XyBaacaH Oaiimar 60710BY XyHUit Onesy
Y3YV/I3X YITYIIJI99D Hb VHJI9H rapracal cyjaJjraa XoBop oM. MoHrou
OPHBI Ta3ap3yiiH OHIIOT, Oafiraauiin Oyc, OYCIYYPYYIUNAT TOJIOOIOX Y]
nar yypboia 69 xavekmiTuite mpruith 1991-2020 oubl 11ar yypbIH YHJICOH
Y3YY/IITYYIURH XOHOTUIH JIyH/Ia2K YTTBIH M3JI93T alllurjIan XyHuii ome
HMIIT VYCIIX HOXMOJUNH WHACKCUUT TOOIOOJOH TIATIDIPUNH OPOH 3ai
Iar Xyramaanbl TOPUMBIT CY/IaX 30PUJITO TABUIAA. DHIXYY Cy/IaIraaHbl
eryy/137171 MoHroJ1 OpHBL OUO yyP aMbCTaJIbIH TOJT Y3YY/IIT 000X XYHU
Oue 1 SMIST YYCraX HOXIOIMIH Tajaap eryy/amd. XyHul Oues SMrar yycersx
YYP aMbCTaJIbIH HOXIIOJUIT araapblH TEMIIEPATYD, JaPaJIThIH 60PUJIONT,
XapbIAHTYH IUATTIN, VYW, CAJIXUHBI Y3YY/IJITYYIUIH /10D OypuitH
HUANJI09D MHJIEKCIIP TOOIOOJIK, XYHHUI Oues y3YY/adX YHIIIIUNT Cy/i-
staxalT MOHTO1 OpHBI X3MKIIHL 2KUAUH 107 XOHOT TOXUPOMKTOI, 135
XOHOT, TOXUPOMXKIYH, YIACIH 123 XOHOI MIST YYCI'9X XYPI HOJI0OTIH
OaitHa. XYHUI 3PYY/I MIH/ Al araapblH ©0PWIOITOOC Y3YY/IIX HOJIO6r
yAUpJIaap aBd y3B3JI 3YHBI YJIMPAJJT TOXUPOMKTOM Oaiiar 601 eBInitH
YIIMPAJIT SMIST YYCI9X HOXIION MX axKHUTJIarjak OaitHa. XapwH MK
TUITH YJIUPIYYAQJL SMIST YYCIX HOXIIO JIYHJL 39PIT Oalina. IMIIr YYCraXx
HUNI09D MHJIEKCUIT YKUJIUHH JIyH/[2Kaap TOOMOOJIK y33x311 MOHT0JI OpHbI
ajb 9 Oaffraymitn OycwilH XyBb/[ XYHHIl OMe]] TOXUPOMAKIYI aHTUIA/]
bartax OOJIOBY T'OBb, NOJUITH Oycy yr HOXIEJ apait bara Oyoy 18-20
TYYHUI OpYUM, XOUIJIOX TycaM MHACKCUNH yTra HIMIIIIX XaH/ulararai
OaftHa. DMIIr yycrax HUNIOID MHIEKCT 30HXUIOH HOJIOOIOX Al araapbiH
Y3YVIATYYIUNAT CYAaIzK Y33X3/[ XYHUHN 3PYYI MIH/IR3/ T'OJ TOJIOB araapblH
TeMIIEPATYPbIH XOHOTUIH ©6pUI6JIT OOJIOH CAJTIXUHBI XYP/IHBI HOJIOO XaM-
ruitH ux OaitHa. DHIXYY CyJajraa Hb Yyp aMbCrajibiH cyyauita 30 Kuinita
M31931 aruriad MoHToJ1 OpHBI OMO YyP aMbCraJIbIH HOXIIOIUHAT TITHHIWIIH
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rapracHaapaa OHIIJIOITOI 0eree 1 SH> Hb IaalllIaa] Iar araapblH 60PUIeJIT,
X3JI039JI3/193C XYHHUI SPYYII MIHIS Y3YY/I9X HOJIOOINNAT OBUIOITIH X0I00X
Cyypb M3/133.13,1 60J1HO. WiiM/T ©BYIOINITH CTATUCTUK M3JI39TIH X0JI00H
cy/Utax Iaap/iararaii oaiHa.

Tynaxyyp yrc: OMrar yycersx uHIACKC, TYYHUN YIUPJIBIH TOPUM, TTar YyPbIH
Y3YY/IATYYIMIH I0JIJI0X HOJI66

Ammrinacan marepual:
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[2] Tomosuna, E.I'.; B..Pycasnos. (1993), Hekoropsie Bompocsr 6romereo-
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[3] Marsees, JI.T. (1984) Kypc obrueit mereoposioruit Pusuka armocdepsi,
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Yyp aMbCraJjiblH €0pwIeJIT Y33TJJININH TOpeJ 3y
HOJI00J16X Hb

TI'anmyaea, Moenxbam
VIIYOCMXypa3.19H

DHIXYY CyAaIraaHbl oryy/adaT MoHToJI OpHBI 60POO0, TIAC 33PIT Y33 IYY-
JINIAH JTABTArIaJI, YPIIJIKIIIX XyTalaa X9PXoH eepuyIeriexK Oaiiraa tagaap
eryysirs. MoHIoJ1 OpHBI HyTar J3BCIIP /99D aKUIJarjcan 00poo, aaiap
60poo0, 1ac eJpuitH ToO OOJIOH TYYHUN ©HOOTHIlH ©epPUIeJITUITr Cy/lia-
XBbIH TYJIJI, IAar YypbiH ypT myBaaT 76 cranmsa 1970 2020 onbr y33rmmmitn
enep OypuitH M990 aBu amuriaacad. Y3srumiir [lac /Aanap nac, nac,
HO¥ITOH 11ac/, 6opoo / aagap 60poo, MUBPI> GOPOO/ -00P SIITAH Y33
AaXKUTJIArICAH OJPUITH TOO, YKUJIJ YPIIJKUICOH HUUT Xyralaa, JTyHIaxK
YPIJRKHUJICIH XyTraliaa, MAKCUMYM YPIJIKUJICOH Xyraraaraap cyyanita 30
KUJIAMH JTyHKaap TapxaJTbia 3yparias, 1970-2020 onbl rpaduk xuii-
C3H.< /p> <p>MOHIOJI OPHBI X3MKIH[ CYy/IuiH 30 KUTUAH JIyHzKaap
6opooroit espuita Too 20- ooc 70 emgep, OOPOO KUJIJT YPIIJIZKIIIX Xyralaa
16 maraac 80 marwmitn xoopons, [lacrait expuitn Too 15- aac 40 emep, mac
yprasnksx xyranaa 30 naraac 170 maruita Xoopomn,1 XapuH aaiap 00poo-
Toit enpuitn Too 10 - 45 emep OGaitna. 1971 onooc 2000 oHBI JyHIaXKTAM
XapbIy YK y33x31 cyyiuitn 30 xKun xanrait 6oson 6apyyHn Oycasp aajiap
6opoo 10 - 12 esiep uxcaxk, 60poo 2 - 9 enep , mnac 2 - 5 eapeep OyypcaH,
l'oBb GoJion 3yyH Oycasp aajgap 60opoo 4 - 8 egapeep nac 1 - 3 Oyypd,
6opooroit epuita Too 1 - 8 eapeep uxsccesn. Tesuitn O6yca aamap 6opoo 10
- 12 egpeep, 60poo 13 - 15 eapeep uxaccan 6071 nac 2 - H eapeep daraccaH.
Monrost opubI JyH/zKaap cyyauitn 10 2Kujit eMHex apBaH KUJITIH Xapb-
Iy yJsiaxaJi 00poo KU/ YPraJRKIdX xyranaa 8 - 20 maruifn XoopoH 1, 1mac
KU YPIJEKIIX Xyraraa 8 - 40 maruith XoopoH1 ypTcaxK OaiiHa.

Tynxyyp yrc: Xyp TyHaIac, JaBTaraaj, YPraJRKIdX Xyraaa
Ammrinacan marepual:

[1] P. Muxupnopxk 1. dynamcypsu 1. Oroyubaarap Xyp TyHaacHbI
x971097139.1, JtystaapaJt, xyypaitmua 2021 on
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MoHTroJ1 OpHBI XYJI3IMXKUNWH XUNH aryyJjJaMKuiiH Xapb-
IYYJICAH CyJaJiraaHbl JYHI'I3C

H.Byanbuau2', I Tanmysaa', . Ooynuumase’

lhl()HF(,)uﬂ—Fepl\I‘(LHbI XaMTapCaH alllulrT MaJITMa.l, TEXHOJIOTMIH X CypryyJib
2y€, oar yyp, Op4YHbI CyJdaJir'aa l\[i‘)ﬂfﬂi‘)ﬂﬂﬂﬁﬁ XYP23JIoH

XYIAMKUNH 92K HIPJIITRX XUUHYYIUNRH aryyaaMK araap MaHIasI1 HI-
M3TJICOHIIP Ta3pblH Tajapraac manpax ypT JOJATHOHT MaIrparuiit 6apbxk
TporocdepuitH TeMIEPATyPBIT HIMITIYY/IIX HOI06 Y3YYIRT. [Iaaxuitn
JIYHJIZKaap HYYPCTOPOTUMITH JIJaBXap UCAUNH aryyaaMzK ax YHIIBIPAKIII-
T3¢ OMHOX YeT3il Xapbityyaaxal 50%-1ap HIMIIICIH. DHIXYY Cydaraan]
NOAA Global Monitoring Laboratory-uiin Mouros opubl HyTar dBc-
9P JI99PX XYIIMKUINH XUHH MUHAKUJITIIHUN YraaH-Yyn epreennii 1992-
2020 oHBI M3/I3T AIMUTJIAH XYIIMKUNH XUMH 00pUIe/T, XaHjiara, mar
XyTralaaHbl aHAJIN3 XUHH JRIXUNAH JTyHJIaXK OOJIOH arKUTJIAJITHIH Oyca/l
mpryyauitnxait xapeiyyitas. CO2 aryynamxk 16.7%, CH4 aryynamzx 2.7%,
N20 aryymnamxk 2.9%, SF6 xuiin aryynamzxk 128.4%-uap Tacpaarryii eccon
6aiina. Xapun CO aryynamzxk 7.0%-uap G6yypcan Gaiina.

Tyaxyyp yrc: XyJaMAKIRH XU, XYTI9MKUUH XuitH eepusent, Monrosa
Vitaan-Yyi1, CTATUCTUK OOJIOBCPY Y/IAJIT

Ammrinacan marepual:

[1] Carbon dioxide levels now higher than at any time in past 3.6 million
years | Earth | EarthSky [Internet|. EarthSky | Updates on your cosmos
and world. 2021 |cited 1 November 2021|. Available from:
https://earthsky.org/earth/carbon-dioxide-co2-levels2020-highest-in-3-
millionyears

[2] IPCC, 2021: Summary for Policymakers. In: Climate Change 2021:
The Physical Science Basis. Contribution of Working Group I to the Sixth
Assessment Report of the Intergovernmental Panel on Climate Change
[Masson-Delmotte, V., P. Zhai, A. Pirani, S. L. Connors, C. Peacute;an,
S. Berger, N. Caud, Y. Chen, L. Goldfarb, M. I. Gomis, M. Huang, K.
Leitzell, E. Lonnoy, J.B.R. Matthews, T. K. Maycock, T. Waterfield, O.
Yelekccedil;i, R. Yu and B. Zhou (eds.)|. Cambridge University Press.

[3] Third national communication of Mongolia, Under the United Nations
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Framework Convention on Climate Change, 2018:The Ministry of
Environment and Tourism, Mongolia; Available from:
https://wwwd4.unfcce.int /sites /SubmissionsStaging /NationalReports
/Documents /06593841  Mongolia-NC3-2-Mongolia%20TNC%202018
%20print%20version.pdf

[4] Climate resources of the Gobi region and its changes. National Agency
of Meteorology and Environmental Monitoring; 2008

[5] d.Oroyrammar, 2017: MoHros1 OpHBI HyTar J9BCIIP JA99PX XYIIMKHNH
XUt 0epwIe/T. MOHT0JT OPHBI 6aiirasih, yyP aMbCrasIbiH YHIH HOOIT XY PJIbIH
IMXITrII. 271-279.

AraapblH OOXMPAJIBIT OyypyyJiaX apra 3amyyl 0a cap-
303X APUUM XYd

II. Bam-39podsns', A.Bamusnaan’

"Hubrid house XXK

2MYUC, XIIIYUC, X3parmssauil MaTeMaTHKIIH TIOHXIM

Ouneeiep Monros yiceiH Huitca31 Yiaanbaatap XOTO HUAT XYH aMblH
50% ambaapu Gaiina. YiaanGaarap XOT Hb JRJIXHAH XaMTUiH UX araapbid
OOXUPI0JITON HUICIIII XOTYYALIH HAT oM. 2KUIuitH XaMruiii XyHTH e1ep
PM 2.5 tooconmop 1 ky6 merpt 687 Mukporpamm xypd Oaiiraa up JI9MB-
BIH 36BJIOYK OYil alOy/Iryii I9COH TYBIIHIIC 27 jaxuH uX Oafina. XyHlTHbBI
yJIUpaJl Jaxb araapblH OOXUPJJIBIH XaMIUITH I'0JI 39X YYCB3D Hb 'S9P XOPOOJI-
JibiH (as1ban Oyc CyypbIUIBIH OYCHITH) TYYXUil HYYPCIIp rajaiar 3yyxayy/l
Oafiraa oM. XOTKUJIT OTIIOM HIMAIT/K Oaiiraa Hb TOJIOBJOJITIYIl CyyPbII-
JIBIH Oycyy/Z 6mit 60K araap, yc, XOpCHUN OOXUPIJIBIT HIMITTYY/ICIIP
Oaitna. DHI HOXIOJIJ] araapblH OOXUDIBIT OYYPYYIAXbIH TYJIJ COPTIIDTIIX
SPUYUM XYIHUN TEXHOJIOTUUT alUIJIaX Hb Tapliaaryid HITH 3608 NI
OOJIOXBIT FHIXYY WITTIJIIFD aBY Y3CIH OOJIHO.

Tynxyyp yrc: araapbid 60X1UP/I0J1, TOOCOHIIOP, COPTIINIIDX SPUUM XYU
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MoHroJi capjaruifH XeeBpeep 33PM3JI 33P3X SBIIbLIH Ma-
TeMAaTUK 3arsap

I1. /lamaaosicas

XAAUC

AnuBaa 3spmasmite 6aT 6ex Oaiix, CyHaIT caifH Oaifx 39p3T IMUHK JaHaAPBIH
rOJI Y3YY/ISJIT OOJIOX; YPTHIH JaryyX IIyraMaH HATTHIH YKUATJ Oaila1 Hb
99PIX IPOIECCOOC UXIIXIH Xamaapar. Buj rap cyzKMaJ1 Oy TISTIXYYH/T
sopuysicarn Monros capiaruitn MNS 36832007 12/1 Nm sHomepuiin 93pma-
JIMIH IIyraMaH HAD'T Hb 93P3X YeUiiH; XOC TOJIbIH Japa/IT O0JIOH 99P3X XYP/L
I'9COH XOEP XYUMH 3YHIIC X3P 39P3T XaMaapar OOJIOXBIT CY/Iax, TYYHHI
MaTeMaTHK 3arBapbIl’ raprad aBd, yI' 3arBapblH OYTIR/ AVH IMTHHZKAITDD
XUAH, XYYUH 3YWIYYAUIRH OHOBYTOM YTIBII' TOITOOJIOO.

Tynxyyp yrc: MaremaTuk 3arsap, Xoépiayraap 3paM03, 99P3X, capjarbii
XOOBOD, IPMIJI.

Amurnacan marepual

[6] POPA, A., Contributions to the estimation and computer-aided design
of fibre blends and yarnrsquo;s characteristics obtained by wool type fibres,
PhD Thesis, Technical University Gheorghe Asachi, Tasi, Romania, 2002.
[7] NEJNERU, C., NICUAtilde;, A., CONSTANTIN, B., MANEA, L.R.,
TEODORESCU, M., AGOP, M., Journal of Applied Mathematics, vol.
2013, 137056, 2013, doi: 10.1155/2013/137056

[8] Adler.U.P, Experiment planning in the search for optimal conditions,
M., Nauka, 1996. 279p.

[9] Bolishiev.L.N, Tables of mathematical statistics,M.,1993.416p.

[10] Zimin.S.P., Bashkowa.G.A., Optimization methods for solving textile
problems., Iwanowo., 1991. 80p.

[11] Tekhomerow.W.B, Experiment planning and analysis, M., 2007, 216p.
[12] Awdai.Ch, Enkhtuya.D, Mathematical methods of experiment planning
and their application in research methods.UB., 2017. 104p.
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MosnroJs gaxb aBUJITAJIBIH T'IMT XI3PruiiH Tajiaap Taa-
Mmariaxaa MalnuH cypraJjiTeil' alllurjaax Hb

0. Xynaan, 2K.9nxbasp
MYUC, XIIVUC, Xsparasauit MaTeMaTuKUHH TIHXUM

MowroJi aBiura XxaMruiin ToM acyy/as 6osioo1 Oaitna. Tpancispsncu
WMurepusmun Gaiiryyaraac 180 opHbIr Tepuiin ajidban xaardu1 60JI0H
OU3HEC IPXIAMYJINNIH TOCOOIZK Oyil aBIUTBIH TYBIIMHIIYP YPBYyraap 3p3aM-
631131 mHtekedp Monros Vic 2018 onx 37 myraap OGaiipt op:k3. ABiura
YJIC OPOH Jlasiap Kurj Oyc Tapxcan: OMHO X3CII'T 30XUOH OalryyIaaTTai
[OMT XIPIT YIIJISTIJIST yJIaMAKIIAITall X0/000TOo#, 30X1OH Oaliryy/iaarrait
IIMT X3PIT XYY/Ib OyC YHIITI93C XIBUNH OM3HEC OOJIK XYBUPCAH, MOH YilTd-
JIYYJIITUHIH OHIINOH Oail//IbIH yJIMaac aB/Iura CYY/IUH yes XOi] 3yr pyy
MIRKIK OaitHa. MitMa nmarmaaruiin ra3pbin apxuBbir ammriaan 2012-2020
OHBI XOOPOH/T MOHTOJIBIH XOTYY/IbIH 3aXUPraa /1axb aBIUTBIH I'IMT XIPIHUIT
yPbIUUIaH Taamariaaxa i Mamma cyprajaTelH apra aJropuTMUHT aluria-
XBIT' 30PWJITOTON CyJairaa Xuitas. XuitMaI ol0yH yXaaH, TOM ©rer I IitH
JIVH IIAHKUATY xuiix yes Machine Learning b Ty/rsm qysayy oM.

Tyaxyyp yrc: I'smT xspruiin Taamariaj, raraal 3aXTHBI TOMT X3P3T,
MaIllUH CYpPraJjiT, XuiMaJ OI0OYH yXaaH

Ammrinacan marepual

[1] E. Hunt, J. Marin, P. Stone. Experiments in Induction, Academic Press,
1966

[2] L. Samuel. Some Studies in Machine Learning Using the Game of
Checkers, Part II, IBM J. Research and Development, vol. II, no. 4, 1967,
pp. 601-618

[3] J. Quinlan. Introduction of Decision Trees, Machine Learning, vol. I,
Mar. 1986, pp. 81-106

[4] Z. Pawlak. Rough Sets: Theoretical Aspects of Reasoning about Data,
Kluwer Academic Publishers, 1991

[5] F. Rosenblatt. The Perceptron: A Perceiving and Recognizing Automaton,
tech. report 85-460-1, Aeronautical Lab., Cornell Univ., 1957

[6] D. E. Rumelhart, J. L. McClelland. Parallel Distributed Processing,
MIT Press, 1986

64



[7] http:/ /www.forbes.com /sites/bernardmarr/2016,/02/19/a-short-history-
of-machine-learning-every-manager-should-read [Accessed: 20/09,/2016]

[8] A. Smola, S.V.N. Vishwanathan. Introduction to Machine Learning,
1st ed. Cambridge University Press, UK, 2008

[9] A. L. Blum, P. Langley. Selection of relevant features and examples in
machine learning, Elsevier, 1997

[10] http://www.astroml.org/sklearn tutorial/general concepts.html [Accessed:
20/09/2016|

[11] I. Hendrickx, A. Van den Bosch. Hybrid algorithms with Instance-
Based Classification. Machine Learning: ECML2005. Springer. pp. 158-
169.

[12] E. Alpaydin. Introduction to Machine Learning, The MIT Press,
Cambridge, Massachusetts, 2010

[13] L. Torrey, J. Shavlik. Transfer Learning. University of Wisconsin
[Online| Available: ftp://ftp.cs.wisc.edu/machine-learning/shavlik-group /torrey.
handbook09.pdf [Accessed: 20/09,/2016]

[14] A. Santoro, S. Bartunov, M. Botvinick, D. Wierstra, T. Lillycrap.
One-Shot Learning with Memory-Augmented Neural Networks. Google
DeepMind. [Online| Available:

https://arxiv.org/pdf/1605.06065v1.pdf [Accessed: 20/09,/2016|

[15] K. Wagsta, C. Cardie, S. Rogers, S. Schroedl. Constrained K-means
Clustering with Background Knowledge. In Proceedings of the Eighteenth
International Conference of Machine Learning, 2001, pp. 577-584.
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Hotelling-uitn 7? mmuxKyypuiin xaparira: Ilyyxuita
TallJIaH MIIJIJINNH "XSIHAH MIUAIBIPJIICIH XIPIT -UiiH
2KUITIFH 133D

M.Ils036cypant, /1. Is625mmamorcun’, S5.9pdsnacypan?,
B.Bapc6oad®

MMlyyxuiin epenxuit sese:1, IIyyxuiin cynauraa, M3193/13J1, CypPraaThbiH
TOBUITH cy/1aad-0arti
2XAAUC-93BC

SMYUC, XITYUC, Xoparassnuii MaTeMaTHKAIH TIHXIM

AMBaa CTaTUCTUK MIUHKUITIIHUI TOJT XICIT Hb JIYTHIJITTIH X0JI000TOM
baitmar. Qepeep x37103J1, TYYBPUIH M99/ YHIIICIIH 30B TYTHIITI]
XYP3X €cToif. ['9T9/1 UX9HX TYYBIp cyJasraani HIT TYYBPUIH IyHIaXK
XAIMKUTIPXYYHAN XYBbJT

(X_MO) = 2 1 &
A 74 X —
s/ 2N =

b= (X; - X)* (0.1)

1

— n—lj

CTIObIEHTUIH MUHXKYYPHAT X9Paraoaar. Bu cymaaraan TaaMaraat JI9B-
IV YJ/I2K, TOXAPOX HIMHZKYYPIIP LIajrax 3aMaap CTaTUCTUK JIYTHIJITUNAD
TAHWUJIILYyJIIar 00JIOBY SICUIH 30PUJITO Hb OJIOH TYYBPUNH XaMTBIH HTIDJIII-
JIMIH Tafiabap J199p YHIAICIH OYPIIIIXYYH XICTYYINNH AYHIAXK yTra 139D
OYPIH CTATUCTUK JIYH MIMHKUITDD XUiiX apas Oaiinar. OJIoH XyBbcarduitn
MIMHKUJIMIHUN HIr IOJI caHaa Hb XapWIllaH XaMaapaJsrail p XyBbcardbll
HATOH 3330 MUHAKIIIX gaB1as1 oM. (.1-uitH HIT XyBbCarduitH MIUHKYYPUNT
OJIOH XYBbCAI'MMIH MIUHAKYYP OOJITOXK 6PreoTreceH eproTres Hb
-1

= (X =) () (X o) = nl(X — )X ) (02)

n
H10
X = % Aan]'a S = ﬁ il(Xj - X)(X] - X)la Ho = MQO oali-
j= j= :
:U’p()
nar. Yyuuiir Harold Hotelling-uitn T2 munzKyyp 19X 66ree ((T; :113)17 Fynp

TapXaJITBII Vycraar. Bust sus axkinaap Hotelling-uitn T2 mmnzkyypuiir
IMIYYXUWH CTATUCTUK TOOH OIOTIOJI A99D aKUJLIyyJICaH YP JYHI TaHUJI-
Imyy/iaaB. Jud axkuirait https://www. judcouncil .mn/site/news_full/
11520 x071600C00P OPK JIIATIPIHTIYH TAHUIIIAHA VY.
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Tynxyyp yrc: Hucnepcnitan mumxkmiars, Knacrep Tyysap, Hniiasapis-
COH X3PAT, DPCIIITIIH OyC

Ammrnacan marepual:

[1] Bickel.P.J, Doksum.K.A Mathematical statistics: Basic ideas and
selected topics. San Francisco: Holden-Day (1977)

[2] Bishop.Y.M, Fienberg.S.E and Holland.P.W. Discrete Multivariate
Analysis Theory and Practice. MIT Press, Cambridge. (1975)

[3] H.Ilsessnmamekun Oson XyBbcarduiin cratucTuk ananuns. (2021)

[4] IIyyxuita epenxuit 3eBse [IIyyH Taciax ax/IblH TailJlaH, M9/
2013-2020 on

[5] Ilyyxwuita eperxwuii 3eBaes Hlyyrauita Too 2013-2020 on

67



NSO1212: National Statistical Office of Mongolia’s
Open Data API Handler for R

Makhgal Ganbold

MYUC, XIIVUC, Xopsorasauii MaTeMaTuKIIAH TIHXIM

R is the most powerful programming language and the most popular
environment for statistical computing and visualization. The National
Statistical Office (NSO) of Mongolia is not an agency of the government;
it is an independent agency under the supervision of the Parliament. NSO
provides official statistical reports and data sets for the government and
international organizations. Also, NSO distributes several data sets freely
available for open access. Open data is a revolutionary trend in Mongolia
nowadays. NSO is conclusively leading this trend in the country. NSO1212
is an R package, contains functions for effortlessly accessing such data
through NSO’s API. Importing data with the package has an advantage
in filtering and tidying data for further processing and analysis. In this
talk, we introduce our developed package NSO1212 and consider several
issues on the NSO’s API server that can cause significant inconvenience
to ordinary users.

Tynxyyp yrc: R package, NSO, API
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HporpaM XaHTaM>KUITH NH2KEHEPIJIDJ AIX MaTeMaTHuK
apryyn

JI. Amapcaraa

XAAUNC-uitn uHkeHep, TEXHOJIOIUITH CypPryyiib

[Iporpam xaHraMKUH XOTKYYIIIT Hb WHKEHEPHUITH HIMH 131 cajgdbap
YATEAT HEATIIP XYI99H 30BIIeepaer 60j1coop yiaax Oaiina. Epenxuiiiee
OpYMUH YenilH WHXKeHepHitH OyX cajdapyy/i OHOJIbIH, sJIaHIysda MaTeMaTH-
KAWH VHIIC 199D CYYPUJIIAr. DAr99P OHOJIBIH VHIIC Hb HHKEHEPUIIINITH
JaaJIraBphIl WYY TYH3TUNA OMJITOX, JYPIM, *KypaM, UHXKEHEePUWH IIPOo-
IIECCBIH IOTTIO/, VHIYC O0JroH ammmuriaajgar Oaiina. [Iporpam xaHraMKuita
UHKEHEPWIdJT Hb Oyca i MHKEHEPUIH caJi0apblH HITOH aJIN/I OOPUITH I'CIH
OHOJI-MaTeMaTUKUIH cyypbTail 6mads. [Iporpam xaHraMkKuitH WHKeHepU-
JI3JI Hb NMPAKTUKT UXIBUIIH HAPUHAH TOBOI'TII M3II937191 OOJIOBCPYY/Iax
CUCTEMUIT XOTIKYYIIXTIN X0JI000TOM 0OTee 1 YYH I XOTKJINIH daraarait
ye maTyy/ia/i TaBUrJIax maapjjiara, CACTeMUIT Tailyidap/iax TeXHUKYY/T
opgtor. IIporpam xanraM:KuitH MWHZKEHEPUISIUNH TOJI 30PUJITO Hb WHKEHE-
PUITH VT sIBIT, TYYHUN VP JVH, SICUHH OyTITIIXYYHUUT TIAr TyXail ] Hb
XYPIIX, OHAOP OYTIIMAKTII Oalix dBmas Oaimar. DHd HURTISII OU] 9 UiH
3aCI'UiH UX3HX TaJIbIl YJI XapraJ3aH, IporpaM XaHMaMKUH WH2KeHepU-
JIJIMIH TEeXHUKUIH TaJblH MaTEMaTUK YHAICIIUNAT TONMIIOH XapyyJican
6oJiHO. Buauunit 30puiaro 601 mporpam XaHTaMKHHH cucTeMHuir ajgbaH
€coop TOJIOPXOiI0X, ODOJIOBCPOHTYI DOJITOX, DaTaAraaXKyyaaxa XIPIrra-
JAT MaTeMaTUK apTyyAbIl HITTTIXUWH 33DITIR dHD UUTJIAINP CypasIiaxk
Oaiiraa OIOYTHYYVIAJ XOPX3H Xypd Oaiiraar TOIOPXOMIOX SIBIAJ FOM.
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Analysis of Election Data using Potts Model

Ariungargal Bat-Erdene

Department of Applied Mathematics, National University of Mongolia

The Potts Model has been used in social sciences extensively since the
last couple of decades. The election process is no exception to this trend.
From an available data of a g-candidate election in a democratic society,
macroscopic terms such as mean and correlation can be calculated. With
the Potts Model, we aim to replicate the data using the model with an
appropriate external field and coupling parameters under an assumption of
a stationary environment. To account the inhomogeneity of election district
sizes, we introduced a term Neff, which is independent of the district size,
and used in determining the estimators for J, mean and variance using
the inverse problem in the case of q=2. Finally, the statistics, mean and
variance, from the past election data are calculated and compared to what
is predicted by the estimators. We observed the phase transition taking
place J=2 at q=2. When J It; 2, the mean values stay around 0.5 while J
gt; 2, mean values oscillate and variance goes down.
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Xypraubl Max YHJIABIPJIIJIANT HIMITIAYYIIK, OBOJIKIX
MAaJIbIH TOOT MEe6JI>K, 03JTY33PUITH TAaJIXaraJIbIil Oyypyy-
Jax 3aMaap YYP aMbCraJiblH ©€6pYJIeJITeJ] yXaaJraap
JACaH 30XUII0X apra X3M2KI9HUN OpPTOr ereexKmniitH IInH-
KUJITID

H.Toemoxbasap', /1. Baswocapaan’

X AANC-nitn Man axK axyil, GMOTeXHOJOTHIH Cypryy/lb, G3/14999p TKI9J1-
JIST XUMUWH TIHXIM

2 o o

“MYUC, XIITYNC, Xaparmsuuii MaTeMaTUKANH TIHXIM

Momnros 601 HYYIRIYINNRH yIaMKJIAIT axyil OpUuH YerilH XOThIH aMb/I-
PaJIBIH X3B MadArTall 33P3TIPH OPIIIOT IIEOXOH XYH aMTall, OpreH yy1aMm
razap HyTartail xer:kmx Oyit opon oM. HyTar msBcrapuitn XoMzKI9H]
YYP aMbCraJiblH Oyioy OaifiraJuiiH jraBarjaImryit Xydud 3yHayy/ alb X3-
JIITH TOXUOJIIO0K, TAaIli] HIMATIIX XaH jlararail Oajiraarnitn Xaxkyyraap
HUANTIM-3JIMIAH 3aCTUAH HOXIOJ, XYHUN VI aKUjItaraa, Xagjaaraac maJjr-
raa/zk MAA-u cajbapblH 9M330, SpCadaTail Oaiiian HIMAIIK OaiiHa.
YTXH Tyunumimita Yyp aMbCrajblH apra X3MzKI9T XIPIrKYY/I9X Oariy
recesi (CAEP) ub 2019 onbr 9-p capaac 46 0JIOH yJICBIH TYHIIYY/IUAH
CaAHXYY, TEXHUKHUIH JIIMKITTIAMID 63 rumryya opuyyasH [lapuckin
XJIJILPIPUNAT XIPITZKYVIIIX YVHIICHUNA TOJOPXONJICOH XYyBb HIMPUIH 30-
PUITOO OMesTyy/Isx OOJIOH axmysiaxall Hb, MOH TYPIIBUIIH XIPITKYYIIIXIT
XIPITTRITIN T IABXUNUT JIOIMKUX TICIH XOEP €POHXUIN 30PUJITOTOUTOOD
XIPIMKUK OaiiHa. DHIXYY 360BJIOX aKJIBIH XYPIFHI MaJI axK axyiH cajbda-
PBIH YYD aMbCraJjij] yxaaJaraap JacaH 30XUIOX apra XIMKI3HYYINUT OJIOH
TaJlaac Hb JI00PX JapaaJjiiaap YHJIB. YyHia: 1.Epenxuit yaaars Oyoy
apra XdMKI9HUN yPT 2KarcaajirT J99p MATPHUI] YHIITID XUHX 2.9paM0O3-
JI9X YHIJT3 OyI0y cajbapblH MIPIIKUITHYYIUNH CAHAJIBIT TycraH, apra
XIMKIFHYY/IUN OOTMHO KATCAAJIT J[99D OJIOH IMAJTYYPT HIHAIBIPUNH IITHH-
Krdd xuihix 3.COHrOCOH apra XIM2KIIT XIPITKYYIIIXIL rapax IuitH
3acar, HUiiraMm, 6aiirajab OPUYNH, YYP aMbCTaJIbiH OPTOT-0rOeKUITH TITHHKUI-
o /OOII/ xuiix 4. GLEAM-i 3arsapbii TycaaMKTail COHTOCOH MaJ azxk
axXyiH apra X3MKIHUI TOpeJI, VIlJI axKujjiaraanaac sjrapd 0oox XX
—H TOOI00T' HapuiBwIaH Toorox Mau axk axyitH cajabapblH yyp aMbCra-
JIBIH ©0PUJIOJITO] yXaaaraap JlacaH 30XHUIIOX HITIH apra X3MKd 00JI0X
9P XYPIBII' O3JII93PIIP Taprajyyjial OHJI Hb OartaaH HeIAJK, XYHCIH]T
X3PAMJI9X Hb 9UWH 3aCTUilH TOIUATY Oaiira/ib OPUMH, YYD aMbCraJIbIH

71



OOPUWIOJITOH/I JacaH 30XHUI0X, CAapyy/aaX OJIOH TAJbIH ad XOJIOOrI0ITOM
oalina.
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