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KOHAUIIMOHEp Oosca, omap Oip-OipiHIH KYMBICHIH €CKEpMEHIi, op KOHIUIIMOHEPAiH >KYMBICHI
ABTOHOMJIBI ’KOHE TEK TeMIIEpaTypa JaTUYUTIHIH KOPCETKIIITepl HEeTi31HAe FaHa 0acKapblaaibl.

Byn sxympIcTa HEWPOHABIK JKENiHI KOJJaHa OTBHIPBIN, NATYUKTEPICH allbIHFaH Oeime
TEMIIEPATyPAChIHBIH ©3Tepy TaApUXbIHA XKOHE Oip OIIeM i )KbUTY OTKI3TIIITIK eceOiniH [3] memnrmine
Heri3zenreH, OenMeeri )KbUTYIbIH OHTAMIIbI TapadyblH OOJKay MEH OacKapyblH UHTEIEKTYall bl
KyHeciH OaFmapiiaMaliblK-alnapaTTbIK iCKe achlpy KapacTeIpbuiabl. JKylie Genme Temmeparypacsl
KaWIIBl JAepeKTepAl KUHAY, OHJICY JKoHEe Oakpliay MOJIYJIHEH, 00ipKay MOIYITIHEH jKOHE IIeIIiM
KaObumay MOAyJdiHeH Typansl. Jlepektepal skuHay Monyni Oenme OoiibiHIIA opHanackan 10
JATYNKTCH aJIbIHFAH TeMIlepaTypa KepCeTKIITepiH ecentey MonyiiHe Oepexmi. Ecentey momyi
KBUTYy Tapally eCenTeyJIepiH *KYpPrisil, JaTYMKTEP/AEH allblHFaH TEeMIepaTypaHblH HaKThl MOHJIEPIH
KOHE ecemnTey HOTIKeIepiH Oommkay moxayiiHe Oepemi. Ecenrey FPGA wHerizimaeri ecemnrey
YJAETKIIIIMEH KY3€re achIpbULIIbI, OYJI Kyiiere TyCeTiH jKalIbl )KyKTEMEH1 a3aliTyFa MyMKIHJIIK Oepi.
Bomxay momym backpropagation omiciMeH OKBITBUIFAaH HEHPOHMBIK kel HerisiHnme [4, 5, 6, 7]
KOH/IMIIMOHEPIEPIH 9p TYPJl JKYMBIC peXMMICPIHIET] TeMIlepaTypaHblH Tapaily OoJKaMIapblH
oepeni. Llenrim KabbuTIAy MOAYITI OOJIMEIET] KBUTYABIH TapaTybIHBIH MaKCaTThl (PYHKIUSICHIH ATy
YIIiH, KOHAWLMOHEPJEPIH OHTAMIbI JKYMBIC PEKUMIH TaHJAANABI JKOHE TemIlepaTrypa pexHMIH
Oackapy KypbUIFbLIaphIHA THICTI CUTHAJIAP JKiOepeti.

Maiinananbliaran dneduerrep Tisimi:
1. Jy6onazosa JI.B., Cucrembl KOHIUIMOHUPOBAHUS BO3yXa: UCTOPUS, THIIbI, IPUHIMI PaOoThI. // HayuHble Tpyibl

JlanspbiOBTY3a, 2009,

2. Ipocupuna N.C., HccnenoBanue TemrepaTypHbIX mojed ydeOHoro mnomerieHus // BectHuk Yepenoseukoro
rocyJIapCTBEHHOT0 yHUBepcureTa, 2016.

3. Kysnenos I'.B., lllepemer M.A. Pa3HOCTHBIE METOBI pELIEHNS 3a/1a4 TEIUIONPOBOAHOCTH: yueOHoe nocodue. / I'.B.
Ky3znenos, M.A. Illepemer. - Tomck: U3n-so TIIY, 2007. -172 c.

4. A.C. KozanmaeB, A.A. Ap3amacues. [IporHo3upoBaHre BPEMEHHBIX PSIOB C IMOMOINBIO ammapara WCKYCCTBEHHBIX
HelpoHHEIX ceTell. KpaTkocpouHsnii aHanmm3 TeMiepatypsl Bo3ayxa. Bectauk TI'Y, 1.11, Beim.3, 2006.

5. Brian A. Smith, Air temperature prediction using artificial neural networks. http://ail.ai.uga.edu, December 2006

6. Massimo Buscema, Dr. Back Propagation Neural Networks. Substance Use & Misuse, 33(2), 233-270, 1998.

7. J.G. Makin. Backpropagation. http://www.cs.cornell.edu, February 15, 2006

NUMERICAL SIMULATION OF TSUNAMI EQUATION AND
GPU COMPUTING

Arshyn A.

The tsunami wave equation one of the fundamental equations in many engineering and physical
science problems. In this paper we consider numerical simulations of the Cauchy problem for the one
and two-dimensional tsunami equation and further, GPU computing the two-dimension case.

1D case.

0Zu(t,x) — 9, (H(x)a,u(t,x)) = f(t,x),(t,x) € [0,T] x [0,100],
u(t,0) =0,t € [0,T],
(D) u(t,1) =0,t € [0,T],
u(0,x) = uy(x),x € [0,100],
2:u(0,x) = uy(x), x € [0,100].

In this work we consider two particular cases of the coefficient H(x). Here we allow them to be
distributional, in particular, to have §—like singularities. As it was theoretically outlined in [3] and [4]
we start to analyse our problem by regularising distributions H(x) by a parameter &, then we consider
the regularised problem. All numerical computations and simulations are made in python by using
the cyclic reduction method.

2D case. We consider

10



0fu(t,x,y) — [0 (H(x, )0xu(t, x,)) + 0, (H(x, y)d,u(t, x, )] = f(t,x,),
(t,(x,y)) €[0,T] x [0,100],
u(t,0,y) = u(t,x,0) =0,t € [0,T],
u(t,100,y) = u(t,x,100) = 0,t € [0,T],
u(0,x,y) = ug(x,y),x € [0,100],
2:u(0,x,y) = uy(x,y),x €[0,100].
as the 1D case, we do the same simulation for 2D case, we introduce a space-time grid with steps

2)

hy, hy,T respectively, in the variables X,y,t:wﬁx,hy = {x; = ihy,i=0,N, yj = jhy,j = O,N, t =
kt,k = 0,M, hyN = hyN =1, Mt = T} for numerically solving this problem we use an implicit finite
difference scheme [5] and cyclic reduction method [6].In the two-dimensional model, we also
consider the same two cases for the function H (x, y) that we used in the one-dimensional case.

We developed a parallelization approach of the cyclic reduction method on the graphic
processing unit. From the test results it can be seen that the acceleration algorithm proposed by us
gives a good result.
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