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XypaaHryii

Torj100MBIH OHOJIBIH Op4uH YeI/IfIH YU XaH/IJIal'a

Enkhbat Rentsen

Institute of Mathematics and Digital Technology, Mongolian Academy of
Sciences

DHIXYY WITTIJI] TOTJIOOMBIH OHOJIBIH TAT OOJIOH TAT OUIIT HUILIOIPTIH TOTJIOOMBIH
OHOJIJT TapCaH CYY/AUIH YeriH OJIOJT, aMKWJITYY/IBIT HITTTO9H JYTHIK, TOIJIOO-
MbBIH OHOJIBIH IITUHY TIHIIBIPUIH OWITOJTYYIbIT orue. MuHuMakc 6a MaKCMIH
6OJIOrY yIBIH IIMHY OHOBUTON HOXIOJIYYIUAT MIHHISP TOMBEOTHO. AHTH-BIpK,
AnTtu-Herr ToHIBIpYYIUH OpiinH 6aiiX TeOpEeMYYIbIl OAT/IaH, IIIUHD TIHIIBI-
PYYIUHUT 010X T7100a/1 OHOBYJIOJIBIH apTbIT AIBIIYYJIHY. BUMaTpHUIIAH TOTJIOOMBIH
XYBB/I, IITTHY TIHIBIPUNH IITYYIUNT OJICHBII TOOIOH HO/IOX VP JYHII9D XapyyJi-
Ha.

Tynxyyp yre: Hammmita 6a Bapxkuita mou1B3p, AnTu-bBapx, Auru-Herr ToHIBS-
pPYYZ&

OJton 30pWJIrOT ONTUMUBAIMIH TIHHINIAH XyBUIOAPY Y/ OOJIOH CKaJIsIpUIa-
JIBTH X3PITITII

JI.Anranrspan
MI'TUC

Ouron 3opusror ontumusany [lapero onosuToit 6oJion cys [TapeTro oHOBUTOI-
rooC rajiHa Muiauita Oyca ] TOIOPXOMIONTY Y CYIJIArIarK, TIATIIPUINH XapUIIaH
XaMaapJIblH yP JAYHIYY 6ariariacan Gaiinar [2,3]. Dud mwirrraauiin XypasH 91
93D VP JAYHIYYIUHT TAHWIIILYYIaxaac rajiHa Oaribii COHIOJITHIH 00/JIOr0, BEKTOD
BapUAIUITH TOHITIJI OUIuitH 3aar GYHKITIH X0/I000TOH 3apuM yp JYHTURH
[1] Tamaap spurgana.



Tynxyyp yre: OJIOoH 30pUITOT ONTUMUBAIM, CKAJISIPUJIAI

Ammriacan Marepual

1. L.Altangerel, Scalarized Gap Functions for Vector Variational Inequalities
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2. M.Ehrgott, Multicriteria Optimization, Springer, 2005.

3. J.Jahn, Vector Optimization, Springer, 2009

Some Optimality Conditions for Minimax Problem
G.Battur
Department of Applied Mathematics, National University of Mongolia

Minimax problem has an important role in optimization, global optimization,
game theory, and operations research. In [6], optimality conditions have been
formulated for the maxmin problem. In a general case, since the maxmin and
minimax values are not always equal, therefore, the optimality conditions for the
both problems might be different. The classical minimax theorem of von Neuman
[20] deals with the equality conditions of maxmin and minimax values. In this
paper, we derive new optimality conditions for the minimax problem based on
Duvobizkii-Milyution theory (Duvobizkii and Milyuton in USSR Comput Math
Math Phys 5:1-80, 1965)

Tynxyyp yrc: optimization, game theory, optimality condition, maxmin problem

Amurnacan MaTepuaJi
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2. Bao Q. Truong, P. Khahn, P. Gupta, Necessary optimality conditions for
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A Journal of Mathematical Programming and Operations Research Volume
66, Issue 11, (2017)

3. Dem’yanov, V.F., Vasil’ev, L.V. : Nondifferentiable optimization. Translation
Series in Mathematics and Engineering. Optimization Software Inc., New
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York (1985)

4. Dem’yanov, V.F., Malozemov, V.N. : Introduction to Minimax, Dover
Publications Inc., New York (1974)

5. Duvobitzkii, A.Y., Milyuton, A.A.: Extremum Problems in presence of
resrictions. USSR Comput. Math. Math. Phys 5, 1-80 (1965)

6. Enkhbat Rentsen and Enkhbayar Jamsranjav: A Note on Maxmin Problem,
Optimization letters, 13, 475-483, 2019.

7. Floudas, C. A. (Ed) Pardalos, P. M.: Encyclopedia of Optimization,
Springer, Berlin (2008)

8. Kakutani, S.: A generalization of Brouwer’s fixed-point theorem., Duka.Math.J.
8, 457-459 (1941)

9. Fan, K.: Fixed-point and minimax theorems in locally convex topological
linear space. Proc. Nat. Acad. Sci. USA 8, 412-416. (1956)

10. Girsanov, I.V: Lectures on Mathematical Theory of Extremum Problems,
Lecture Notes in Economics and Mathematical Systems, Springer-Verlag,
67, (1972)

11. Horst,R., Pardalos, P.M., Thoai, N.V.: Introduction to global optimization,
volume 3 of Nonconvex Optimization and its Applications. Kluwer Academic
Publishers, Dordrecht, (1995)

Underground Pipe Leakage Detection Using Focused EIT
Uranchimeg S.
Mathematics Department of MUST

An electrical impedance tomography (EIT) has attracted much attention in the
last two decades and owns many industry and biomedical applications. However,
due to the nonlinearity and ill-posedness of its inverse problem, the EIT images
always suffer from low spatial resolution and are sensitive to the modeling errors.
To achieve high resolution and modeling error robust EIT image, a two-step
method is proposed. The proposed method consists of a prereconstruction a
suspected domain and a focused EIT. The prereconstruction of a suspected
domain provides a rough reconstruction of the target. The focused postprocesses
the prereconstruction result in a domain of underground pipe leakage eliminates
the modeling errors with prior information of the observation domain shape. The
prereconstruction and focused EIT are trained together by using a minimum
square approach. According to the results, nondectructive, the two-step method
could achieve a low cost method for underground pipe leakage detection.
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Tysnxyyp yre: Detect hidden leakage from the water distribution system, EIT
method.

Amuriacan Marepuall
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Palaeoclimatology, Palaecoecology, vol 183, pp 183, pp 135-153, 2002.
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Martin Holzle, Ole Humlum, Ketil Isaksen, Andreas Kaab, Martina A.
Kern-Lutschg, Michael Lehning, Norikazu Matsuoka, Julian B. Murton
, Jeanette Notzli, Marcia Phillips, Neil Ross, Matti Seppala, Sarah M.
Springman, Daniel Vonder Muhll, Permafrost and climate in Europe:
Monitoring and modelling thermal, geomorphological and geotechnical
responses, Earth-Science Reviews, doi:10.1016/j.earscirev.2008.12.002.

5. DETECTION OF LEAKS IN BURIED PLASTIC WATER DISTRIBUTION
PIPES IN URBAN PLACES - A CASE STUDY Stampolidis, A., Soupios,
P., Vallianatos, F., 2nd International Workshop on Advanced GPR, The
Netherlands, pp 120-124, 14-16 May, 2003.

6. A Two-Stage Deep Learning Method for Robust Shape Reconstruction
with Electrical Impedance Tomography,DOI:10.1109/TIM.2019.2954722

[lyraman Oyc mporpam<iajibiH HIM9H OOJJIOTBIT SPJINH O0JIOTyY/1a,1
X3PIITIdX Hb

LI QUAN!, T. AHXBASIP?

Department of Mathematics and Computer Science, Hetao college, Inner
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Mongolia, China
2Department of Applied Mathematics, National University of Mongolia, Mongolia

XyH TOPOIXTOH YYCCOH IAr yesC SXJIdH aJnBaa 3yHamir xsuibap xmitx apra,
TEXHUK, TEXHOJIOTY HOJIOBCPYYJIaH, TYYHUITIS WIyy OOJIOBCPOHTYiT OOJITOXK aMb/I-
paJi, axyiimaa Xaparaacadp eHeer xypracon. CyynuitH yes TeXHUK TEeXHOJOTH
SPUUMTIN XOTKUH yXaajar TeXHOJOIU OPIeH JIJIrpPeadp OaitHa. DHI XOTHKUIIL
XIPIIVIIIHUN MATEMATUKUIH aKJIyy[ OHJAOD XyBb HIM3D OPYY/IK Oaiiraa Hb
TOJIOPXO#l 6WI93. SaHrysa OpWIOH €PTOHIUNH MXIHX 3YWJIC mryraman Oyc
IIUHK 9aHapTail 6eree 1 T/r9pUITr cy/jiax IMUHZXKJIDX, 600X TOOII00JIOX apra,
AJITOPUTMY YT XOIPKU2K, OJIMIPY Oaiiraa X3l 4 XaHTaJITTYi Oaiicaap J1 OaiiHa.

Bun sHsXyY WATTII199 ISPrUiiH X9PIrT XIPITJISTIACIH HAT3H IIyraMaH Oyc mpo-
rPaMTIAJIBIH OOJJIOTBIT 9P3JI, XAUTYY/IbIH aCyYIJIBIT AN IBIPIIIXI, XIPITTIIXUUT
30pbCOH YP AYHI TAHWILYYAHA. YYVHUU TYJI 3P3J1, XalryyJblH 30XHOCOH 3
00/1JIOr0, T3Ar33pUiiH OOJIOJITHIH VP JYHI Oarraacad OOJIHO. DArIdp yp JAyH-
CYYOMAD 3PS, argaa, OHIrol GailaibiH aabalLyyaal X3PIradX IPaKTUK ad
XOJOOTTOITONT TIMIITIIVE.

Tynxyyp yre: lyraman Oyc mporpaM<iaibia 001JI0T0, SPJARTH 60II0T0, Xaii-
TyYJIBIH DOJJIOTO

Ammuriacan Marepuall
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programming method for a search problem. Journal of Natural Science,
Volume 11(10), 59-68.

XydmIThiH 60710101 TOPTYYIUHH (PYHKIMITH aprbll XIP3T/I9X Hb

Iuitmsrbar U mspbdasip
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HIVA-MTTX

DHaxyy cymasraan “TeByy Hb ©TeTICOH MyPYHHYVIBIH Iaryy XOIOJIIer, siaraa-
Tail TypBaH TOUPIUHT 6TrerICceH I'ypBaKUHI, TAJOANHYYIBIH HARIOID XaMIUiH
ux Gaiixaap OrTJIOJIILY YIAJITYAr9sp X9pXsH Oaiipiyynax B3?” Oyioy “XeneareeHt
MasbdaTTera 60/11010” MUHIIP TOMBEOJIOH aBY Y3CIH. TOOH TYPIIUITHIT TOP-
ryysuita yuknuita apra 6omon Gekko 6yroy Python xsiHwmit H3/1TT9i can

aIuTyIaH XUK Yp JAYHT XapbIyyJICaH.

Tynxyyp yre: Xyuunarsia 6omioro, Masbdart, Topryyiuiia ¢yukir, Gekko

Amuriacan Marepual
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problem,"Math. Mag., Vol. 41(5), pp. 251-252, 1968,
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D.C. Optimization Approach For Finding Berge Equilibrium in Bimatrix
Game

Munkhzul.S!, Batbileg Sukhee!

INational University of Mongolia

The paper deals with finding a Berge equilibrium by the D.C. optimization
method for the global solution. We examine the Berge equilibrium [3], [43] in
the bimatrix game for mixed strategies. In [6] the existence of Berge equilibrium
in the bimatrix game has been shown. Also, in [6] it reduces as the bimatrix
game to a nonconvex optimization problem. In this paper, we show that a
newly formulated global optimization problem can solved numerically by D.C.
programming based on the global optimality conditions [31].

Tynxyyp yrc: Berge equilibrium, Nash equilibrium, D.C. programming, global
optimization, global optimality conditions (GOC)
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XYYXS,H XaMTI'aaJlJIbIH MS,HSSHHHﬁH CHUCTEMUNH YHIJITID

I 1sosunamxui’, I'.Baspmaa?, 1. Bamxuamam®, I Bymanxaprai!

IXAAUC, 33BC
2BoJI0BCPOJIBIH M3I93JLIIH TEXHOJIOTHHH TOB
3Ms 9191, Xonboous: Texnomoruita Cypryyiis, ITYTUC

XyyX3/1T XaMIraa/IbIH MIIIDJIIANH CUCTEMUIH IUTIIII99P OJIOH TOPJIUNH aXKIIYY/I
XUUTIXK Oaliraa OOJIOBY TOIUNIOH YD JYHIDY OTOXIYi, cail>Kpyyraax 3ailj-
ryit maapmiararail 6aiiraa vp Hargesn Yumacrauit Baitryysuiara (HYB)-biu
Xyyxauita dpxuith XOpOOHOOC OICOH 30BJIOM2K OOJIOH CAJIOAPBIH CYIAJTAaHY Y-
JBIH VP JYHI3C xapargax daitHa. TyyHWIdH, XYYX9 XaMraa IbiH TUTIII93D
XUATJICOH CyYyauitH yenitd Tomooxon cyfanraanyys (HYB-bin Xyyxauiin Can,
2021; dsnxuita 3o Monros, 2021)-1 M3199JIIHIAH yUPJIArblH CHCTeM Gaiix-
ryirssc yiramirss aBd baiiraa XyyxayyauitH TyyX, HOXIOJ Oaiiga, TyaraMacan
aCyVIUIbIH Tajlaap Har YeuiH MIIJUIMHT YITIWITrd Y3YY/Idrd OyxX Taryyi
aBJAITYH, YYHIIC YYIIH VP JAYHTIA YATHAITIDIT XYYXISA YIYYIK da0aXryid
Gaiiraar mypacan 6aiina. THiiMI3C XyyX3/l XaMraaslIblH CaJIbapT X3P3riazK Oyil
MIPOTPAMMYYJIBIH XYYib, 3pX 3YHH YHISC, TPOTPAMMYVBIH aXKuJLraraa, M3JI937I-
JIMIH ypcraJi, JaBXIAJ, COJUIII00, IPOTPAMMYY/Iaac rapd Oyil ereryjimir yHIJI9X,
IPOrPaMMYVIBIH JIaBYY, CYJI TAJIbII TOAPYY/IaX, yaMaap HAIT TAJIAAC XYYXIT XaM-
raaJuIblH YITIHIrIST XOXUPOrd /IaBaH TYyJIardaal 39/ITIHrsp y3yyisX, HOree
TaJIaaC XyyxadJ XaMraaJlIbiH 00/JIOr0, XOTOJI0OPT XIPITIIX OAPUMT HOTOJITOOT
OYPAYY/ISX3I TYCJIaX X3PIrcayl OOJITOXBIH TYJII TP IPOrPaMMBIT OOJIOBCPOH-
ryit OOJITOXK cailzKpyyJiax caHasl 30BJIOMK Taprax 3alImryil X9parid YyCccoH
TOM.

DHIXYY YHIIMHUN axibir Xyyxauir Uessx Canraac HYB-bia Utramguita
CaHruifH JOMAKJIITTIATIOP XIPIKYYIK Oyt “OXUABIT XyIUPXUAII, MOJIK-
JIOreOeC Xamraajax Hb ' TOCAUNH XYDPIHJ XHUIK TYUIPTrICH OosHO. “Xyy-
X3JT XaMTaaJJIBIH MIIIIJIMHH CUCTEMUNH YHIJIT? Hb XYVJb, 9PX 3V, M3-
JIIJITUIRH CUCTEM, TEXHOJIOI'H, UX OTOrJOJI 33D3I MINHKJIDX yXaaHbl cajgdap
(MHTEPIUCIUILIMHAD )-bIH YY/I3BAPT XUHATIK Oyil 10T YHIJIrDY 6Oree 1 maarim,l
SHD YUIVIIIDP YHIIIDI, CYIAIraa XUilxX, YHIJIIIH/ XIPIIVIICIH apra apradiajibir
AIlUTIIaX, VHIJITIIHAN aXK/IbIH CAHAJ 30BJIOMK, JIYTHIITUNUT caIdapbIH H60II0T0,
YilJT akKuJtaraal Tycraxaj UX99X9H ad X000 TI0ITO.

Tynaxyyp yrc: Orermmiin mmHKUAr3, IIporpaMMba mnpomecce, M3ma3/11mitH
YpCraJiblH JTUATrPaMM
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6. UNICEF, "Save the Children, “Summary Report: A Review of The Utility,
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7. UNICEF, "Child Protection Case Management Information and Data
Analysis”, 2019
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information Management system”, 2010
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Health”, 2019
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Yy yypxaitH TOHOT TOXOOPMKUNH XaHTaH HAWITYYATAUT CUCTEMUNH JTNHa-
MUKaap MIUHKJIIX TyXail

Bar6oss JIxaacypsu', Barnacan Jasaamsm!

HIIYVTUC-XIIIYC

Y aBop/ias1, 3axualira, HUATYYIIs)IT, XaIraaaliT, alllur/IalT, HOXOH COpradx (3ac-
BapJiax), FOJIOLJOJ 39DAT YyJI YYJIXalH YIHIABIPIIL 19X €051 XIPIrCAUiH
XaHTaMKAUT yAUpIax 30XHOH Oaiiryysiax IMuiid rapraxal MakKpo OOJOH CHC-
TeMUITH XaHIarell bapuMmzKkaaian, 6ara 3apijiaap yp amrtail JOruCTUKuir
X9parKyyIaxo cucremuita guaamuk (C/I) oHOIBID €37169T X9parcanita Huilryy-
JIITAMH AUHAMUK IMAHXK YaHAPBIT ITTHKJIIIXI alllurIaXK Typiican. Epenxuii
3arBapbil’ Hb CJI03T XIPITCIAUNH XAHTAMXKHUUT yAupIax, MANIBIP rapraxa,r
30pUYJIZK OYTISMI3] TYYHUIAT XOJOOTI0X OTOTJINITH XaMT CUMYJISIN Ty PITAITHIT
IYHAITTICIH.
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Tyaxyyp yre: cucremuiin guHaMuk; mxk 0ypss joructuk (ILS); ToHor Texepemk;
XaHTAJIT
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Huiituitn T99BpuitH yITIUITI9HUN canal, TOMJJIBIH /1YY JIarbIH OreTIJINHH
MIUHZKAJITYI, CUMYJIAINA

I". Josropeypaut, M. Masmn-Amap!

"Momnron Vace Ux Cypryyin

DHIXYY CyJajraanbl XypadH YJaanOaarap xoTblH Huiituita T99BpuitH razap
(HTT)-bia yilorauiarssHuii Tajgaapxu TOMJIO CAHAJBIH JIyY/JIANBIH TYYX9H M-
J199H, erer il mmkuarss|1][2](3], cumysamu|4][5] xuiix axkiyyasir xuitxk
ryimaTras9. Har Tajaac HUUTHITH TI9BPUIH YVITIUIATI9HUN Ay yIJIarblH yTac
(70044040) pyy 3anaraxaj Xapuy erJerTyil I9COH OMITOAT UPIIUAH [Ty H T OWii
6oJsicon 60JI, HOTE® Talaac axKJIBIH X3 OH/IOD a4adJlIbIH YIMAAC YHITYUITD9HIIT
TOMJIOJ CAHAJIBIH JIYY/JIaraH/] OLEePATOPYYAbIH Xapuy orex daiijjaj xaHraarrai
oumr Gaijiraa racau Taityibap ermer Oaitna. Cymasraann HTT-biu ayymaiarsia
yrcans 2023 oHbl 3 jiyraap capblH 22-o0oc 9 myr3sp capbia 20-HbI XOOPOHT UPCIH
auitt 31,087 AyyIaarsiH M3I93/UIANAT aBY AIUTIACAH OOTee T MYy IJIarblH TOBUITH
OIEPATOPYYIBIH aXKJIBIH TYHIITIIJI, adaasa, Ayy/JIarblH X9B MasgTuir TOI0P-
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XOWJIOX 3aMaap JIyYy/JIarblH TOBJ ayKUJLIaX ONEPATOPYYIBIH TOXHPOM2KTON TOOT
Tooroxk HTT - XyHMI HOOUUIH TUHABIP rapraaral XyBb HIMIP OPYY/IaxXbil
30pUB.

Wpcsn qyy urarblH M3/199/199C Xapaxa/l X3JI9H OIepaTop aykKUjjiaxaac Y Xa-
MaapaH HIT TAarT AyHIKaap 7 Ayyaiaaral HuAT 13.3 MUHYTBIT 3apilyy K OaifHa.
Cynajraansl yp AYHI93C XapBaJl aK/bIH IArT UPC3H HUUT JayyiarbiH 68%
(19,706)-1 xapuysk, yiaucsn 32%-1 xapuy ereeryii 6aiina. YyHHIAT oreparo-
PYYABIH aXKJIbIH adaajliaap XapBaJl Iy YIJIarblH OIepaToOpyyl TOO HIMITIIXII
Ayyajaraj xapuy erex Oaiimaj TacpaJITryit HOMAITICIH 9 Iy YIIaTbIH TOB X0ED
omnepaTopToil 6aiix XyramaaH IIyraM 4eI0eToi ye dyyaaaral Xapuyaaryi
Gaitian 41%, rypsan omneparoproil xyranaasy (27%), 1epBeH orneparoproit
xyramaany (18%) 6Gaitna. ©epeep x2J16371, onepaTopyy/IblH aXKJIbIH avaaiall
Hb JIyyJUJIaraji Xxapuy erexryii 0aiix maJjrraaH sk IIyyrd JYTHIX O0JIOMKIYi
baitHa. YMaap OOMUT adaaJIbIl TOOIOH Tapraxk, TYC adaalUIbIH Yel X3I9H
omepaTop aXKUJIIaxX Ayl maapiara oairaar CUMYJISIIIANH THHKIITIIHIN
TycJIaM2KTaliraap TOOIOXK XapyyJLiaa.

Tynxyyp yre: Tyaxyyp yr: HUATUHH T99B3p, CaHAJ, TOMIOJ, Ay yijara, HUATUHH
YIATUIUITI9HANR OHOJI, OTOTIJINIHH UHXKUIITDI, OepaTop, arKJIbIH adaajiaJl
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3860-3876, Journal of Pragmatics.

Some results of 3D Sangaku problem

Davaajargal Jargalsaikhan®, Enkhbat Rentsen'

I'Mongolian Academy of Sciences

Sangaku problem is one of Japanese Temple Geometry problem. One of the
Sangaku problem is packing 6 equal circles in rectangle of 1:1.934798 size. We
examine the problem from a view point of optimization theory and algorithm.
We show that Sangaku optimization problem belongs to a class of nonconvex
optimization and propose a penalty method for solving the problem numerically.
In numerical experiments, this study we consider packing 6 equal and unequal
spheres in 3D box of 1:1:1.934798 size. Computational results obtained on
Python Jupyter Notebook are provided.

Tyaxyyp yre: Sangaku problem, packing problem, sphere, local optimization

HaHHHFHﬁH XOMZKIII' TOOIIOX ANJINKENHIITHDI Tyxaﬁ

I 1sssunamvxui’, JI.Meuxunmar?, S1.9pmsuscypan!

IXAAUC, 93BC

2XHXCYCU-nite CucreMuiin THHAMIK OTOTIJIHIH INHKAITIIHIA CEKTOD

Cynanraafbl UX €TOTION 199D OOJOBCPYYIAAT Oa MUHKUITYD XUNX Hb AT
Xyraiaa, CaHXyy, OOJIOBCOH XYUHWII HOOIUUT MX3I9XIH maapiagar. MeH sam,
areHT/Iaryy/aa)1 TyXailn cajadapbii 00/I0T0, TOJOBIOATTINH X0JI000TOH XITHITH
TOJIOBUIT TOOICOH CYJAJITaaHbl YP sapaJjiTail maap/iaratai 600X TOXHOJIIOI
MEOHTYIT Tyarapaar. Bum 5ms axkiaaap m99p IypacaH acyyIyyIbl MHHAIBIPIIX
AT asixaMm 60J10x MOHTOJT YJIChIH axK axyitH HIrK, OalryyJIarelH aXKuJLJIard [bH
CapblH JYHIAXK IAJIUHTI MOHTOHUHN XyJalaH aBax YaasapTail yaiayyIaH TOOICOH
VP JIVHT IHHAMUK ANMTHKEHTITHB TYCIaMKTAlTaap WIPXUIIIH XapyyIas.

Tyaxyyp yre: XaparadsHuil YHUWH UHAEKC, ayKUJIardJblH TOO, CTATUCTUK 0a
SKOHOMETPUK 3arBapyy/I, MOIY/b, IIOHX
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3ar Mo TapuxX TOXUPOMIKTON OaliITbIH YHAITID XUHX

Dpxanzkapras Jsmrspmaal, Japxumkas Basmkapran?, Penunn [oamon?

'MaremaTuk, Toon Texnosoruitn xyps/sH, [IIYVA
2Xsparuresnuii MaremaTukmity TouxuM, Monroa Yics Ux Cypryyiib
3@uzukuitn Tauxum, Mouros Yicsm Ux Cypryyis

3ar MoJ1 Hb TOBUIH OyC HYTTHITH 9KO CHCTEM/] TyXaJsl Yypar I'YHIRTrI3r. OMHe-
rOBb afiMar Hb 3araH OfH TapXmaap yJcaaa XOEpAyraapT OpIor Oereem HUHT
HyTar JI3BCIIPUIH UXIHX XICIIT XYYPANIIUIT SPpUUMTIH saBariaxk Oaiiraaraii
xoJ1000TolT00p “Har T9pOyM Mo Tapux’ TOCIMITH XYPIFH]T 38T MOIBIT HOXOH CIP-
99X, TAPUX aXKWUJI SPUUMTIN gBarjaxK daliraa 6ereej 3ar MOJILIT Tapuagaxal ypT
XyTralraaHbl MI/I99H]I VHJSCIICIH Cy/Iairaa Xux Hb UXIIXIH a4 XOJI00T107TOM
oM. YT CyJaJilaaHbl aXkKjaap XUHM3JI JAryyaIblH M99 OOJIOH HOXIOAT PYyHK-
[UAH apra, TYYHWIIH OPUYUH YeJ OPTeH alllurjiaraaxK Oairaa MalimH CypPraaThbiH
apra aIuriad 3ar MOJBII TapHaax TOXUPOMIKTOM OaliJIJIbIH CyIaraar Xuixuir
30pbcoH. Cymanraanbl Tagbail Hb OMHEOIOBb aiMIUitH HyTar 6ereej cymaaraaH
MODIS xwuitmasr garyyasia 2000-2022 onsr M3951 amuriacad. Cyqajraanb
axkyietH Xypadua MODIS xuiiMan maryyasiH M99 60I0BCPYYIAIT XUHK,
HOXIIONT DYHKIUNWH apraap OMHOIOBb aiiMIUilH 3araH OffH 3ypruiir rapra,
Tapragax TOXUPOMKTON OaiiIIbII TOAOPXOMICOH. TOXUPOMIKTON OaiI/IBIH YHAII-
99HUN VP AVHTUIH XyBb, Basunanait, XypMIH cyMyyl Hb OMIHUNE 6TCOH OYX
HOXIIOIYYIUNT XaHraxk Oafiraa TyJ 3ar MOJI TaphajaxaJl XaMI'HiH TOXUPOMKTOM
[9C3H Yp JyH rapcaH. MeH MalllmH CypraJThiH Support vector classification
aprbIl’ alllUlJIaH 3aral OfH aHrmIaa Xuiixsn raapi ob 80%-Tail rapcan Hb OHIED
VP ZyHTSi Oaiicam.
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Tyaxyyp yre: MODIS, SVM
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Application of Ramsey’s growth theory to the Mongolian Economy

Ankhbayar Chuluunbaatar®, Dorj Tuvd?, Enkhbat Rentsen?

INational University of Mongolia, Business School
2Ulaanbaatar Erdem University
3Institute of Mathematics and Digital Technology, Mongolian Academy of
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Sciences

We apply the Ramsey model to assess the optimal taxation policy in the context
of Mongolia. The model is based on an optimization problem that maximizes
the utility function subject to the capital accumulation equation. We introduce
a new version of the model that incorporates a utility function with government
spending. The autoregressive form of per capita government spending is given by
a differential equation, and its parameters are estimated. The proposed model is
evaluated through the analysis of numerical outcomes utilizing Mongolia‘s data
from 2000 to 2023F. The optimal level of taxation in Mongolia is determined to
be 26.5 percent of GDP.

The concept illustrates that the relationship between taxes and growth is positive
up to a certain level and then turns negative. The utilization of the quadratic
method for determining the optimal size of tax revenue is not employed in this

paper.

The objective of this study is to determine the optimal level of government
spending to GDP ratio. There exists a strong correlation between budget revenue
and expenditure. The government aims to raise a fixed amount of revenue while
minimizing the excess burden created by the tax system. In essence, the inquiry
pertains to determining the optimal selection of rates for the goods and services
tax, with the aim of minimizing societal welfare loss while simultaneously
generating an optimal level of revenue. This is known as the Ramsey problem
of optimal taxation. In this paper, we employ the concept of Ramsey’s taxation
theory and aim to expand upon the model introduced by Ramsey (1927), which
is a static model designed for a homogeneous population. The aim of the paper
is to apply the Ramsey growth and taxation theory to the Mongolian economy.
The proposed model considers a tax parameter in the utility function, which
must be optimal for the Mongolia economy.

This paper is organized as follows: Section 2 provides an overview of the literature
on the subject matter. In Section 3, we consider Ramsey’s model with a tax
parameter. In Section 4, the optimal taxation value is found for the Mongolia
economy. Finally, in Section 5, concluding remarks are provided

Tynxyyp yre: exponential utility function, autoregressive government spending,
auxiliary lemma, optimal taxation, production function
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AxJax cypryynuita cypaJsardiai ux, J93J CypryyaIaiiH KpeJuT TOOIOX
apradiaJl

. AuxTysia

HIYyTUC

Mowrout yicerr EBC-uiin axyiax aHruitH cypasiarduji Hb UX, J133]1 CypryyJb,
KOJUIEXKUWH KPEIUTHIT Cypasiliax dABIIaa TOOIYy/aaX OOJIOMXKUNUT Cy/JIaX Hb
0OJIOBCPOJIBIH IyXaJjl aCyy/JIbIH HIT FOM. AXJIaX CypPryyJ/IbJl CypaJIax sBIaa KOJi-
JIEXKUITH TYBITHUA XU CYYX, TYPIIHUX, JI99J1 CyPryY/IUAH KPEJIUT TOOILYYyJIax,
KOJUIE2KWITH TYBITHUI XUIITYYIUNAT COHIOH CYIAJICHAAD XyTrallaaHaacaa oMHO
TOrCcoOX, 3apajl MOHIOe XOMHOIX 33P3T Iar XyralaaHbl O0JIOH CAaHXYYIHITH OJIOH
JlaByy Tajrail. Jpiaxuit HUATI9p9 JasdgapluiblH X3JI09DT MUIKUK Oyil 9H 110~
OasTIIaIbIH 3YYHT, MOHTOJI XYYXIY Y/, JJIXUIAH OJIOH YJICHIH YKUIITI3D OOJIOBCPOJT
93IMIMIX, OHJIOP XOTKUATIH OpHYyAa cypairax, Amepuk 6oson Esponbia
UX J193]T CYPTYYJlb, KOJUIEXKUINH KPEJIUT TOOIYY/IaX XOTOJI06eD, CypPraaTyyaa,l
TAXUM CYJI2KI3T939p X0JI00ra0H asichi 3aiinaac cypannax, CLEP, AP, SAT-pm
MAJITaJTYYIbIT OrexX 60JIOMXKTON OOJICOH.

HIYTUC-uitn EBAC-nitn 2018-2023 oHbI TOrceryuiii MaTeMaTUKIAH XT4I33-
JIMAH TOI'COJITUNH JIYH, JICJITUAH €POHXUNA MAJTraJThIH YHIJIIDD, TIHUN KPEeJIUuT
roorcon S.MT101, S.PH101 xuussuild yH3JII39HI KOpPEsIuiln 60JI0H perpec-
CUIH MIHKUIATS Xuitinss. Tyyepuita apraap 210 Tercerianitn IyHT TYYBIPJISH
aB4Y MIUHXKUJITI XUNCIH.

Tyaxyyp yre: KpeJauT CUCTEM, CYyPraJiThiH XOTOJI00D, CTaHIaApT

Ammriacan Marepual

1. 1. bamapu, 4. Hapaumaiar wap, Kpeant cucrem, 2014 on, Yiaanbaatap
XOT

2. BCIIV4. (2010). 337 6010BCposibH MUHYYIIMHAH 3ypariat. ¥YB: BC-
Iy«

3. BCIIIV4. (2022). Bososcpoibia canbapbia craTucTuk. Y B

4. Vuxkenepuitt 13371 GOTOBCPOJIBIH MTUHIWIIIARH acyyAIy /I, SPIIM IIHH-
JKHUJITD3, OHOJI, TPAKTUKUITH 6ara XypJIblH UATTJINHH aMxaTras1, 2010 om,
Vnaamnbaatap xoT

5. https://bigfuture.collegeboard.org/pay-for-college/college-costs /getting-college-
credit-before-college

24



A Multi-Stage Discrete-Time Queueing Model with No Waiting Line

Makhgal Ganbold!, Munkhtuul Galsantseren’

INational University of Mongolia

We considered a novel discrete-time queueing model with sequential multiple
stages and no waiting between stages. We developed this model to estimate the
number of customers who will advance to the next stage from the previous stage
after a given time. To solve this estimation problem, we designed the model by
using non-homogeneous Markov chains for every movement between sequential
stages. Also, to determine non-homogeneous Markov chains’ time-dependent
transaction probabilities, we used time series models. The original idea of this
model was born due to this estimation problem from Ulaanbaatar Mountain
Biking Club. Finally, we predicted the number of the clubs’ members who will
advance to the next level from the previous level after certain mountain biking
events.

Tynxyyp yre: Queueing theory

Quadratic Control for the Solow Economic Growth Model

Bazarragchaa Barsbold!, Dorjsuren Enkhtaivan!, Dovdon Batsuuri?

!'National University of Mongolia
2University of Humanities, Mongolia

In research, we establish qualitative behavior of optimal stabilization problem,
when initial capitallabor ratio of an economy is different than its golden rule
level. We consider the Solow model as a nonlinear control system and define the
optimal stabilization problem as a quadratic regulator problem.

Tyaxyyp yrc: control system, optimal control, quadratic control problem,
economic growth, the Solow model, golden rule, the Ramsey model, turnpike

JlyraaHbl 3pUuM XYUIHAN CUCTEMUIT TYJIIIHUN Op/1yyaaac XaHrax OHOBY-
JIOJIBIH OOJIJI0TO
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T.Basiprerc
myTuncC

MaHail OpHBI HOXII®JII AyJIaaH XaHIaMKUIH acyymal SpUuM XyIHUN caabapbia
OMHO TaBHUIIaXK Oaiijar d4yxaJ acyyJIbIH HII' 6OIree  TYYHUAT IOrIoop JLy/IaaHbl
9PUUM XYUHUNA CHCTEM I'SI3T TAJaac Hb XapXK MIHAIBIPJISX IIHHKJIIX YXAAHBI
YH3C 60JI0X apra 3yir 600BCpyyIax Imaapiiiara Ou HUl eMHe TyJIrapd UpPCIH.
OpuuM XYUHUN cHCTeMJ TYIIIHII opayyablH Gaiipsas 6a IysraaHbl MaxuaraaH
CTaHILYYIbIH OaiipJia M3IRrIK Oailgar. MeH maxuaraal CTaHILYYAbIH Oaipiia
TY/IIHEA KUJIARH X3P30J193 OOJIOH TYIIIIHANE OpJI Ta3pyyIbIH OJOOPJIONT TYJIII-
HUI 19371 X9MXKI3 OrericeH OaiiHa. DH3 060JION0 Hb TY/IIIHUNA 0JIOOPJIONT 6a
T9BPUIH XaMTUiH Oara 3apjibll XaHracaH, CTAHILYYIBIT TY/IIII9D XaHTaxX THIIM
TOJIOBJIOrOOr OJIOXOJ, TULJISTISHD.

Zijk=Yik [Ky]z‘,k,jglf

k
k-p wop Tepaumita TymHuii i-p Heeneec (yypxaii) j-p Gaitpumi (xoT, cyypuH)
JIaXb JIyJAaHbl X3PILIHPIT XaHTaxXblH Ty ¢ — j MapmpyTaap A(k) Gyrasris-
xyynuiir (i — j) 3aiig nexearsiirsp xyprax S(A(k,j), R(i — 7)) 3apmibir
TOJOPXONIOX “30pMJITBIH (DYHKIT TOMBEOJIOTJIOHO. DHY Hb TyXallJlaH aBcaH j-p
Gaiipimi (XoT, CyypuH)-1 Opumx OyX JIyJIaaHbl X3PIMIArdad L (X9pBI9 TYIIIIHIR
HID TepeJ k-aap Xsi3raap/iajiT TaBUrIaaryii 60J1) HIrSH a1 xamaaparaasa. ly-
JIAQHBI 3PYUM XYUYHUU HOOIUNH M3/ (erer,qﬂyy;p) TOJIOPXON X3PITJIITYUNAT
TOIOPXOil yypxaiiraac TY/IIIIPP XaHTaxal rapax 3apaajl Oyoy TOIOPXOil X3apar-
JISTYUHIT JIyphIH yypXaiiraac TYJIINIP XaHraxa | rapaxX 3ap/jiaap OHOBUJIOLICOH
COHI'OJIT XUUTI9H?.

[ktlk,; + Spk - [kelij — min

Tyaxyyp yre: Jymaansr 9X yycBIP,TI9BPUITH 137 OYTII,MATEMATUK 3aIrBap.
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[eneTuk ajropuT™ Hb CyprajaThbiH XOTe100D O0JIOBCPYY/IAX XIPITCIT 600X
Hb
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JI.Amapcanaa
XAANC-nitn XIIYVC

19311 6OJIOBCPOJIBIH CyPrajThiH XOTOJOOPUNH XUIIIYYIUNH XaPUIIAH XaMaap-
JIBIT IIUHZKJI9X3/] FeHeTUKUIH aJI'OPUTMBIT allluljiaxX cyJajraar TaHUIILYYJ1ax
6oHO. Bu reHeTUKUITH aJITOPUTMBIT OMHOX XUYII3J/I]T aBCAH JYH Hb COHMOCOH
XUUIIUNRH XYPIX JIYH]L XIPXIH HOJIOOJK Dafiraar MIMHXKIIDX, MOH INeHETHKUITH
aJITOPUTMY Y, CyPrajThiH XOTOI0OPUIT callzKpyy/iaxal XyBb HIMPID OPY YK
JaJax 9COXMIT axkuriax apra 6oJsiroH amuriaacad. Cymanraar XAAC-uitn
XITYC-uitn M3192/UIHiH CUCTEM, TIPOIPAMM XaHTaMKUITH AHTUNHH OI0Y THY YIBIH
AMIKIJITTAH XOJIO00TON M3II9JI3JIJT YHIICIH XUHCIH. 30PUITO Hb OIOYTHYVIBIH
OMHOX CEMECTPUIH XUYIIJIIIP aBCaH JIYH JP3P YHJIC/ISH JYHT Hb ypbIYUIaH
TaaMarjax siBjaj 6aiiB. DHIXYY cyJajraa Hb OOJIOBCPOJIBIH OalryysLIaryyiam
CYyPraJIThbIH XOTOJOOPT TYCrarjCaH XUI9JYYIUNH TapaajijiblH TOXHPOMKTON
OaliIIBIT VHIJIIX, CyPraJIThIH VI SBIBIT WIVY VP AYHTH O0/IroxX, TOHIBIPTIH
CYPTaJITBIH XOTOJ0OPHUIT IIMKUXII Tycaax écroit. Tyxaitmda, caifH cypraaTbiH
XOTOJI00p Hb INHY OIYTHYYIBIT TaTaX, 3JCCOH OOYTHYY/IBIH aMKUITHIT CailzK-
pyyJsiax, 6afryysuiarblH 4aHap, Xxapariax Oaii/ijIbil HIMITIYYIIX OOJIOMAKTOI.
l'eneTukuiin aaropuT™M Hb HAPUITH TOBOI'TIH OPOH 3aUT 30XUILYYJIaX XAMITHIH
apra TyJ1 Ouji YyHUHAT GOJIOBCPOJIBIH YIlJT ABIBIH Ve AT OYPT CYJAJITaaHl alllur-
Jtaxk 6oJiHO. ['eHeTHKUITH aJropuT™ aIurjIad TOOH M3 JIVH IMAHKAJITID
XUHX Hb OOJIOBCPOJIBIH OalTyy/Iaryyaa/i CyprajaThlH YaHAPBIT cailzKpyyJraxa/l
TyCaJIHa.

Tyaxyyp yre: reHeTHuK ajropuTM, CyprajThiH XOTe0ep

X3pa1u193 00JI0OH aMbJIPaAJIbIH JaaTraJ bl OHOBYTON TEOJIOBJIOX 0OOJJIOIO
O.Ispsubar!, II.Barcyx?, I .Hamcypsn?, T.Ispanrysa’

IMYUC, MT3C
2CR3UC
SIIYTHUC, XIIYC

Bun sus eryyimsin Togopxoit 6yc aMbipax XyralaaTail X9PITJIdrdauiiH X3pariidd
60JIOH TOTTOBPUITH JAATTAIBIH XIMKI3T TOIOPXOMIIOX TAaCPAITTYH CTOXACTHK
OHOBYJIOJIBIH 3arBapbil’ aBY y33B. DH3 3arBapT, XIP3JIATY XOIOJIMOPUIH Ha-
caHJ, aXKujljiax XyralaaHt1aa CTOXaCTHK IIPOIECCOOP TOAOPXOUIONIOX MAJIMHTIUTH

27



OPJIOT'OTOM, TYYHUNTI3 XYBUNH XIPIJIID, TITIIBPUNH JaaTrallll OHOBYTOR Xy-
BaapuiIax 0eTree YIICOH XOPOHTee ICTEPMUHUCTUK JTUHAMUK XYYTIH XOPOHTO]T
GalpIIyyJIaH ©CreJIor XIMI9H Y39B.

X9ParIorduiti XaHaMKUWH OOJIOH ©BJIYY/IITHNRH (DYHKITUNAT SPCIdJII Ly Pryit
Gait b abcosor Kodddunuent b Torrmosn (CARA) repuniin dyHKIEID
COHTOH aBcaH 0O0JIHO. BOJIOrBIH MK OHOBYTON OailX HATIYTIIP IPIMOUITH
HeXIeUATr XaMUITOH-IK00-BeIMalbl TOTIIATIINNT AlIUIIaH TOITOOCOH 06-
ree/] TyXalH HOXIOJL) YHAICIIH OHOBYTOU XIPI3IJIID, TITIIBPUNH J1aaTraJIbIH
XIMKIIHUI Hasiiraac xamaapax QyHKIYYIAAT TOIOPXOMIOB.

3arsapblH MU AaHAJIUTUK apraap Uil X3J109P33p OJICHOOC TaJIHA, D/IMIH 3acar,
XYH aM 3YH, CAHXYYTHilH O0IUT ererae/i CyypuaaH 3arBapbiH 9K30TeH (QyHK-
IIYYIUWH TapaMeTpUir YHIJK, X3P3TUI33T TYPIIUB. TOOH TYPITUITHIH SIBIAT
XIPITJIIIHUN XyBbJT IPCIAIJII Ly Pryil XIPITVIITUUIH XIPITIdd, OasJIruiiH XOOPOH,I
XYUTOH Iy Yy XaMaapaJl OpIInH 6aiigarryit COHnpXoITo yp AYHT axkurias. Mitm
TOPJIUIH XIPITJISTYT Hb OOPUNH OasIrbIl XaIralaM:K, OOJOH JTaaTTail XuixK,
Japaa yemad?d OBIYYIIXIID XaHaMmrKkaa oHaep baitiraxaap Oaiina.
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