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Hokazamenvcmeo. llpeanonoxum, uto NCgy — dubonauun rparmosusiit rpad. Toraa mukn Cy, coaepxamiuit
BepIIMHY ¢ MeTkol 0, Oyzner umers Metku pedep Fs,, Fs,_1, Fsn_3+ Fgn_5s Fgn_g- HHCIO Fy_, MOMKHO OBITH
METKOH pebpa mroboro apyroro mukia. B 3ToM cioydae He CymecTBYeT IOCIEIOBATEIbHOCTH YHCET,
YIOBJIETBOPSAIOIUX ycinoButo caeactsus 1.3. Ilpumim k nporuBopeurto. CnenosarensHo, rpadp nCg He

apisiercs @uOOHaYUH rpano3HbIM TpadoM AJIst 1000ro HaTypasibHOTO N > 2. Teopema jokasaHa.

BbIBO/IbI

Jns moBeIeHust ObICTPOTHI M AP (QEKTUBHOCTH NONY4YEHHsS] PE3YJIbTaTOB IO KIacCy 3a/ad, UCIOJb3YIOMINX
®ubonayun rpanro3HocTs rpados, Tpedyercs pa3paboTka anropuTMoB. Hamu mpeiokeHbl TeOpeTHYecKue
OCHOBBI Ha TYTH K CO3/JaHMI0 TOAOOHBIX anroputMmoB. [Ipu wuccienoBaHum CTPYKTYphl TpadoB, He
Jonyckaronx d@uUOOHaYYM TpalMO3HYI0 Pa3METKy, JOKa3aHa TeopeMa, HCKIFOYAIoIMmas ONpeleNIeHHbIH Kiacc
rpacoB u3 crricka PruOOHAYIN TPaO3HBIX TPadoB.

ITomyuennast B naHHOH paboTe MeToquKa mocTpoeHuss OuboHauydn rpanuo3Hoit pasmeTku rpaga nC; Moxer

OBITH WCTIONB30BaHA B JAJBHEHIINX TEOPETHYECKUX HCCIECIOBAHMUAX, a TAKKE NPH CO3AaHHU AJITOPUTMOB
KOHCTPYKTHUBHOTO NepeunciacHuss PruOOHaYIN rpaliio3HbIX pa3METOK ONPECTIEHHBIX KIacCoB IpagoB.
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IHPOI'PAMHA PEAJII3ALIA PO3B’A3AHHSA PO3PIIKEHUX
CUCTEM JIIHIMHUX AJITEBPATUYHUX PIBHSIHb

Cemunmus JI. M., k.p.-M.H

YopmKiecoKuil HA8YAILHO-HAYKOBUL IHCIMUMYM NIONPUEMHUYMBA i Oi3Hecy,
Tepnoninbcvkuii HAYIOHATLHUL eKOHOMIYHUL YHIGEpCUmMem

3anponoHOBaHO HOBHUH MiIXiZ OO PO3B’SI3yBaHHS PO3PIMKEHUX CHUCTEM JIHIHHUX anreOpaidHUX piBHAHB i3
ONMOYHMMH  €JIEMEHTaMH, a TaKOXXK METOA pO3B’SI3yBaHHS PO3PIIPKCHUX CHCTEM i3 JISIKUMH
HalXapaKTepHIIMMH crloco0aMu 3amoBHEHHs. Po3KkilafieHo HeBifoMi X; 1€l po3pimkeHol cucTeMH JiHIHHNX

areOpaivHUX PIBHSAHB y CKiHUSHI MaTPHUYHI JIaHIIOTOBI pobu. [IpoBeaeHo migpaxyHOK KinbKOCTEH 3amuciB
Ta omepauiii mpH YHCeNbHIN peasi3auii alropuTMy MHOXEHHS MaTpuib. OXapakTepH30BaHO CKJIAJHICTh
ITOPUTMY 3 TOUYKH 30py KOMI '[oTepHOi anredpu. [IpoBeeHo MOPIBHAHHS 3alIPOIIOHOBAHOTO AITOPUTMY Ta
6104HOTO MeToAy HporoHKH. OOGUMCIEHO KIBKICTh 3alMCIiB IS METORY NMPOTOoHKH. OIHcaHmil anropuTM
3aCTOCOBAHHH 1 y BHITAKy CHCTEM i3 IPOPIIPKEHUMH TPHOX/iarOHATEHIMH MaTPUIISIMH.
IIporecroBaHO anropuTMH pO3B’SA3aHHSA JESIKHX THIIB PO3PIDKEHHX YHCIOBUX CHCTEM JiHIHHMX
anreOpaiyHuX piBHSAHB. PO3B’S3aHO TPHOXIIarOHANBHI CHCTEMH JIHIHHUX anreOpaiyHuX PIBHSHb METOJIOM
JIAHIIOTOBHX APOOiB. Y poOoTi MoKazaHO e(eKTHUBHICTD 3aPOIIOHOBAHOTO AJITOPUTMY.
Kurouosi cnoea: po3piosiceni cucmemu, 1aHylo208i Opobu, CKIHYEHHI CYMU, KIIbKICMb 3anucie, CKIAOHICMb
aneopummy, KoMn romepua aneedopa, mecmyeaHHs aneopummis.
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Cemunrnn JI. M. [IPOTPAMMHAS PEAJIM3AITNS PEIIIEHMS PASPEXKEHHBIX CUCTEM JIMHEMHBIX
AJITEBPAVYECKUX YPABHEHMW / UeprkoBckumii yueGHO-HaydHBII MHCTUTYT MPEATPHHHMATENLCTBA M
ousHeca, TepHONoNIbCKUI HALIMOHAIBHBIA IKOHOMUYECKUH YHUBEPCUTET, Y KpauHa
[IpennoxeH HOBBIH MOXOA K peuieHuto Pa3peKCHHBIX CHUCTEM JIMHEHHBIX anreOpanvyeckux YpaBHEHUH ¢
OJIOYHBIMH 3JIEMEHTaMH, a TAKKE€ METOJ PELICHUS PAa3PEKEHHBIX CHCTEM C HEKOTOPBIMH XapaKTEPHBIMH

cnocobamMu  3amonHeHus. PasnokeHbl HEM3BECTHBIE X; JAHHOM pPa3peKEHHOH CHCTEMBbl JIMHEHHBIX

anreOpanueckux ypaBHEHHI B KOHeuHble MAaTPUUHBIE LenHbIe ApoOu. [IpoBeieH MoACYeT KOIMYECTB 3anuceit
U onepayuti npu YACICHHON pealn3alliy arOpPUTMa YMHOXXEHHS Marpull. OXapaKkTepru3oBaHa CI0KHOCTh
aIrOpUTMa C TOYKU 3pEHHsT KOMIBIOTEPHOH anreOpsl. [IpoBeieHO cpaBHEHHE TPEITI0KEHHOTO aITOPUTMA U
OJIOYHOTO METOJAa TPOTOHKH. BBIYMCICHO KOJNWYECTBO 3amuceid s MeToaa NporoHKH. OMucaHHBIN
aITOPHUTM MPUMEHEH H B CIIY9a¢ CHCTEM C NPOPENHCEHHbIMU TPEXTUArOHATbHBIMA MaTPUIIAMHU.
IIpoTecTHPOBaHBI ANTOPUTMBI PEUICHHS HEKOTOPHIX THIOB Pa3pEKEHHBIX YHCIOBBIX CHUCTEM JHHEWHBIX
anreOpanydeckux ypaBHeHHit. [IpoBeieHO pelieHus TPeXAWAroHaJIbHBIX CHCTEM JIMHEHHBIX ancefpauieckux
ypaBHEHUI METOIOM IETIHBIX Apodeil. B pabore nmokazana 3pPpeKTUBHOCTD MPEAT0KEHHOTO aITOPUTMA.
Knioueswie crosa: paspesicennvie cucmemsl, yentvle Opodu, KOHEeUHble CYMMbl, KOAUYECMBO 3aNUCell, CLONCHOCTb
aneopumma, KomMnvlomepHas aneedpa, mecmuposamue aneopummos.

Semchyshyn L. M. PROGRAM REALIZATION OF THE RAREFIED SYSTEMS LINEAR ALGEBRAIC
EQUATIONS SOLUTION / Chortkiv scientific educational Institute of enterprise and business, Ternopil National
Economic University, Ukraine
New approach to the linear algebraic equations rarefied systems with block elements solution and the method
of rarefied systems with the specific ways of filling solution is suggested in the article. Minor denotation,
which lies on the intersection of the block tapes and block columns is introduced. In the suggested work the
Cramer’s generalized rule is used, and Leonard Eiler equality, which ties chain fractions with lines and finite

sums is applied. The variables of the x; rarefied system of the linear algebraic equations into the finite matrix

chain fractions are decomposed. Statement for the algorithm complexity estimation in terms of computer
algebra is used. Calculation of the records number and operations under the numerical realization of the
matrix multiplication algorithm is conducted. The algorithm complication from the point of view of computer
algebra is characterized. Comparison of the suggested algorithm and the block tridiagonal matrix algorithm is
carried out. The number of records for the tridiagonal matrix algorithm is calculated. The suggested algorithm
significantly dominates the classical tridiagonal matrix algorithm. It can be realized both in the analytical and
numerical aspect. The described algorithm is used in the case of systems with the rarefied three-diagonal
matrix. Matrix can be framed from one side as well as from both sides.
Algorithms of some types rarefied numerical systems of the linear algebraic equations are tested. Three-
diagonal systems of the linear algebraic equations solution by the method of chain fractions. The high
accuracy of the suggested solution is shown.
Function ESSELS is written and tested for the linear algebraic equations with numerical elements solution
systems in the MatLab medium. This function implements the algorithm of the linear algebraic equations
solution using the method of cut-off systems. This algorithm allows to solve equation systems in two ways: —
in the case of symmetrical filling (the quantity of under-diagonals equals the quantity of above-diagonals),
and when the quantity of matrix under-diagonals and the quantity of above-diagonals are different. For the
comparison of the MatLab package with regular programs a small program MatLabFC_Three_Diag_Sys was
written. The system of equations for testing of the threediagonal linear algebraic equations algorithm using
the method of chain fractions was used. It’s asymmetric system of equations without a diagonal dominance
and with the average meaning of spectrum number conditionality.
FC_Three_Diag_Sys function realizes the procedure of the linear algebraic equations tape systems by means
of MatLab. Suggested the simplification of possible usage the text with the block forming of the linear
algebraic equations, with the described matrix.
The results of both systems comparison are carried out in the chart. A simple test shows the high accuracy of
the suggested method of threediagonal systems solving by the method of chain fractions. Algorithms for the
given test system of the average dimension have a considerable advantages in comparison with the standard
functions of the MatLab package. Efficiency of the suggested algorithm is shown in the article. Theoretical
and methodological basis of investigation comprise methods of optimization and mathematic modeling. The
given algorithm can be effectively used in computer algebra systems and for the engineering and applied in
analytical and numerical problems solution.

Key words: rarefied systems, chain fractions, finite sums, quantity of records, algorithm difficulty, computer

algebra, algorithm testing.

BCTYII

IMocranoBka mpodjeMu. AKTyaJbHOIO 3aJadero OOYMCIIIOBAIFHOI MAaTeMaTHKH € PpO3B’S3YBaHHS CHUCTEM
JHIHHUX anreOpaidHuX piBHAHBb. OOYHCIIOBAaNIbHA MaTEMaTHKa BUBUAE YHCEIIbHI METOAN PO3B’SI3yBaHHS PI3HUX
MaTeMaTHYHUX 3a1a4, TOOTO METOnIH, SKi IPYHTYIOTBCS Ha MOOYJIOBI CKiHUEHHO! ITOCTIOBHOCTI Aii Haj
CKIHYEHHOI0O MHOXHMHOIO dnces. OOUHCIIIOBaIbHI METOIM € OZHMUMH 3 0a30BHX IHCTPYMEHTIB MaTeMaTHIHOTO
MOJICITIOBAHHS 1 BAKJIMBOIO YaCTHHOIO MTPOTPAMHOTO 3a0e3MeUeHHs IS KOMII FOTEPiB YCiX IOKOJiHb. 32 YMOBH
BUKOPHUCTAHHS TaKHUX OOYHCIIOBAIBHHUX METOJIB 3aCTOCOBYIOTH MaT€MaTHYHE MOJEIIOBAHHS 1O DPO3B 3Ky
MaTeMaTHuHOi 3amaui. Toxi PO3B’S30K ONEPIKYEThCSA Yy BHIIIAAI YHCIOBOIO pe3yibTary. Moro edexTmBHiCTH
BH3HAYAEThCS NpOAYKTHBHICTEO EOM Ta sKICTIO OOYHCIIOBAJIBHUX QITOPUTMIB 1 TIporpam, IO
BUKOPUCTOBYIOTBCSI.

Bicnux 3anopizvkozo nayionanvnozo ynisepcumemy Ne2, 2013
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TToOynoBa epeKTUBHUX METOJIB BU3HAYCHHS HEBIIOMHUX IJIS TaKWX CHUCTEM — TOTPiOHA 1 JTOCHUTHh HETMpPOCTa
3ajava.

AHaJi3 ocTaHHIX AocaikeHs i my6Jikaniii. barato BiZoMIX BITYM3HSIHMX 1 3aKOPIOHHUX BUCHUX 3aiiMaimcs
npobjeMaMu PO3B’sS3YBaHHS CHCTEM JiHIHHUX anreOpaivamx piBHAHb. Cepen Hux: B. Boesomin [1, 2],
B. Boeogin, 0. Ky3nenos [3], €. Tuptummnikos [4], [x. YinkidcoH [5] ta iH. Po3B’sa3yBaHHIO PO3pimKEHHX
CHUCTEM JIHIHHUX anreOpaidyHuX pIBHAHD 13 OJIOYHMMH eJIeMEeHTaMH TpHcBsueHi pobotu B. BoeBomina [6],
®. 'antmaxepa [7]. OqHak aeski npoOJieMH HE MalOTh OJHO3HAYHOT'O PO3B’s3aHHSI 1 TOTPEOYIOTh YTOUHEHHS. Y
po6oti M. HenamkoBcbkoro i O. KoBanbuyk [8] po3misiHyTo KOMIT'IOTEpHI aJrOPUTMH A CHCTEM JIHIHHUX
anreOpaiuHux piBHsAHB. Oco0nnBa yBara npuaisiacs MeTolaM aHaji3y OOYHCIIOBaIbHOI CTIHKOCTI aIrOpUTMIB
y mpansix Takux BYeHHX, sik: C. Aumvanos [9], B. Bamsax [10], . desennoprt, 1. Cupe, E. Typube [11].

Meta podoru. Jlocmiguty HOBHMH MiAXiA 10 PO3B’S3yBaHHA PO3PIIPKEHUX CHCTEM JIIHIMHUX aireOpaiyHux
PIBHSIHB 13 OJIOYHMMH ejeMeHTaMHU. [IpoBecTH mipaxyHOK KiJIbKOCTEH 3aluCiB Ta Omepaiiil mpu YucebHii
peamizamii aarOpUTMy MHOKEHHS MAaTpHulb. [IOpiBHATH 3amporOHOBAaHWHA AalrOpUTM Ta OJOYHHH MeTOon
nporoHkH. OOYHCIUTH KINBKICTh 3alACiB [UII METOAY MNpPOTOHKH. [IpoTecTyBaTH anropuTMU pPO3B’SI3aHHS
JESKUX THITIB PO3PIMKCHUX YHCIOBUX CHUCTEM JIHIMHMX anreOpaidHux piBHAHB. [lokazaTh e(peKTHBHICTH
3aMpOMOHOBAHUX AITOPUTMIB.

TeopeTndHy Ta METOMNOJIOTIYHY OCHOBY IOCTIKCHHS CKJIQAAI0OTh METONU ONTHMIi3amii Ta MaTeMaTHJIHe
MOJIEJTFOBAHHS.

Jocaimxennsi 3aga4di Ta OOIPYHTYBaHHS OTPHMAHMX HAYKOBHX pe3yJabTaTiB. Y 3HauyHIH KiIbKOCTI
MPUKJIAJIHUX 33/1a4 BUHUKAE HEOOXIHICTh PO3B’SI3aHHS PO3PIIPKEHUX YHCIOBHX CUCTEM JIIHIHHUX anreOpaiuHux
PIBHSIHB i3 Oj04HMMH eneMeHTamH [1, 2]. Po3rinsHeMo MeToJ po3B’si3yBaHHS PO3PIIHKEHHX CHUCTEM i3 JIESIKUMHU
HalXapaKTepHIIUMHU CII0CO0aMH 3allOBHEHHSI.

OCHOBHA YACTHUHA

PosrnsiHeMo cucteMy NiHIHEX anreOpaidHuX PiBHIHB

Ar A, 0 .. 0 0 0 X Ans
Ar Ay Mg 0 0 0 Xy Ao ni
0 A, Ao 0 0 0 X3 _ Agni1 (1)
0 0 0 o ALz Acinar Avan | Xaa A i
0 0 0 0 An,n—l An,n Xq An,n+l
PR PR P

enemenTH sKkoi A — ue 610ku posmipHocTi mxm . [Tosnaunmo uepes Al . MIHOD, PO3MILICHUI

b2k

Ha IIepeTuHi OJOYHUX CTPIUOK iy, ip,..., [y Ta OJOYHUX CTOBHLIB ji, jy,...,J . 338 y3araJbHEHUM IIPaBHIIOM
Kpamepa [2]
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Beenemo mo3HadueHHS
12 ... i-1] & k+l ... ... n —
oy = . ,i,kz n.
i AL 2 . i—J SEIHAS’S“ kel o o n} -

Toxi a1 BU3HAYEHHS HEBIIOMOT X; MA€MO CITiBBiAHOIIECHHS

(3 ]) B ®

k=1
Jlns xoMITakTHOCTI 3amucy Hajali Oy1eMo O3HAaYaTH pe3ysIbTaT BUKOHAHHS Olepallii MHOKEHHS Ha O0epHEeHY
. R . - -1
Matpuiyo 37iBa y Buryismi C D = D/C . Toxi Bupas D, /(C, + D,/C,) o3nauatnme (Cl + C21D2) -Dy.

Sxmo no cniBBinHowmeHHs (3) 3acTocyBatH Binomy piBHicTh Jleonapna Efnepa [4], sika MoB’s13y€ JIaHIIOTOBI
JIpoOu 3 pAaMH Ta CKIHUCHHUMH CyMaMH, TO A X; OJEPKHUMO
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Bupas oy ta ‘o (k =12, ...) TaKo) MOXHA PO3KIACTH B JIAHIOTOBI 1podH [11]
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A

Otxe, 0JIep>)KyeEMO aHaTiTUYHE PO3BUHEHHS HEBIIOMHUX X; AaHOI pO3PIPKEHOI CUCTEMH JiHIHHMX ajreOpaidHux

PIBHSIHB Y CKiHUY€HI MaTPHYHi JaHIFOTOBI poOu.

OBYUCJIOBAJIBHI XAPAKTEPUCTUKHU AJITOPUTMY

Tenep mimpaxyemMo HEOOXiZHY KUIBKICTB 3allMCiB TPH CHMBOJBHOMY pO3B’S3YBaHHI 3ajgadi Ta KiNBKICTh
omepaliii M/l yac YUCENbHOT Peaizallii aIropuTMy MHOKEHHS MaTpulb Ay - Ay .

Teepooicenns [8]. Hexaii nesika oO4nciioBabHa 331a4a 3 BXiIHUMU TaHUMHU {A, } po3B’sa3yeTrbed Ha EOM 3a
amroputmom ¥ (A, Ay,...,A,) i ckmanaetbes 3 K kpokis v (] =1,k ). SIKIO Ha KOXKHOMY KpOLLi alTOPHTMY
(//(A) peanisyeTbest Xo4a O OZMH 3aIuC BURY Y ji, (A) Yii, (A) , IKHI BUKOPHCTOBYE Pe3yJIbTAT MOIEPEIHBOTO
KPOKY, TO 3arajibHa CKJIajHicTs Q,, 3anaui Oyne He MEHLION 2% .m?, ane me 6insmoo H* samucis, xe H —
HalOLIpIIA NIUPUHA ANTOPUTMY Ha K KpoOKax.

BukopucTaeMo 11e TBepIXKCHHS JJIs1 OLIHKU CKJIQJHOCTI ITOPUTMY 3 TOYKH 30py KOMIT I0TepHOT anredpu [11].

Jlnst ancen X; (i =1,n) Ha ogHOMY moBepci peatizallis alrOPUTMy BUMArae ojiHe OI0YHe MHOXKEHHS, O/THE

OJ04He JiIeHHs, OlHEe OJIOYHE J10JjaBaHHs, a ISl N HOBEepXiB — 3N omepariid, ToOTO Mo n OJOYHMX MHOXEHb,
NJIEHD Ta JOJABaHb.

OGUHCIICHHS TOKA3yI0Th, IO AV BU3HAYCHHS BCiX A | / A 41 notpi6Ho 5K 3amucis, skmo K <i, i 5(n - k),
ko K >i. Tak HeoOXiIHO BUKOHATH

i n S\ . . 2
53 k453 k=g Lo jag) Cnn=id)] g 0”0
k=1 k=i 2 2 2

2

OT)KG, 3arajibHa CK.]'IaI[HiCTB METOAY CTAHOBUTH
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Bigomo [7, 10], mio anroputM mporoHKH peaji3yeThesl CIiBBIIHOMICHHIMHU
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ii
JUISL IPSIMOTO Ta 3BOPOTHOTO XOY.
[TpoBeneMo NOpiBHSHHS 3aIIPONOHOBAHOTO AJITOPUTMY Ta OJIOYHOTO METOJY MPOTroHKU. KinbKicTh 3anuciB 1ist

METOJly IIPOTOHKH, SIKHH pealli3yeThCsl CIiBBIIHOILECHHIMA

a » A ni1
X=X+ B, Ay =—=, [p=—"—

l 2 i
ay apy
a3 s ni1
Xo=a3Xg+f5, ag=—"—, Py=—"T"—,
Ayp —dy, A —dy,
an—l n an—l n+1
Xn—lzanxn"'ﬂn! an = ﬁn =

y y
an—l,n—l - an—l,n—2 an—l,n—l - an—l,l

Oyle OLiHIOBaTUCA BIAIOBIOHO A0 meepodicenHs. Po3paxyHKu cBimdaTh, WO JuIl OOYUCIEHHA o, Ta [
HEOOXI1THO 3aMUCaTH 0 | oIeparliii GJIOYHOTrO J0JAaBaHHS, OJOYHOTO MHOKEHHS Ta GJIOYHOTO JiJICHHS.
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i
Toni 1t 00UMCIEHHS KOKHOTO X, Tpeba 3amucaTu Z k = (1+ i)i /2 3amuciB, a U1t OGYMCICHHS BCIX X
k=1

i =1,_n oTpiGHO (n3 +n%+ 2n)/4 3aIUCIB.

OT1xe, i3 TOYKH 30pY KOMII'IOTEpHOI anreOpH 3ampoNOHOBAHMH aJTOPUTM CYTTEBO IEPEBAXKAE KIACHUHHUH
ITOPUTM NPOTOHKH. BiH Moxe OyTH peanizoBaHWil SIK B aHAIITHYHOMY, TaK 1 B YMCIOBOMY BHIJIsiai. Jlis
pealizarii 3arpornoHOBAHOTO AITOPUTMY MOTPiOHO MO 6N GIOYHMX IONaBaHb i OJOYHMX IineHb i 4N OIOYHHX
MHOYCHb, OCKIIBKH B IEOMY BHIAJIKYy Pe3yJbTaTH OOUHCICHb MPOMDKHHUX APO0iB MOXKYTh BUKOPHUCTOBYBATHUCS
GaraTopasoBo.

BinazHaunmo, o onucaHuii aIrOPUTM MOYKHA TaKOK 3aCTOCOBYBATH 1 Y BHIIQJIKY CUCTEM i3 NPOPIKEHIMHU
TPbOX/1iarOHAILHUMHU MaTPULISIMU HACTYITHOTO BHUTJISLY

Al 0 0 A 0
L S 0
0 0 0
Ai .0 0 L AL,
0 A, - o0

0 0 0 0
0 0 0 Annx 0 A,

Martpuili MOXKXyTh TaKOXK OyTH i 0OpaMJICHUMH 3 OfHi€i a00 ABOX cTOpiH. CHCTEMH 3 MOMIOHUM 3aIOBHCHHSIM
posnanarTbes Ha K cucrem Burisigy (1), KokHa 3 SIKHX MaTUMe TOpsiiok n/kK .

TecTyBaHHS aNrOpUTMIB PO3B’SI3aHHS ACSAKUX THIIB PO3PIHKCHUX YUCIOBHX CHCTEM JIIHIHHHX anreOpaidHux
PIiBHSIHB

Onuc tecryBanns ¢pyukuii FC_Three_Diag_Sys
Jlyis mepeBipKy aqrOpUTMY PO3B’sI3aHHS TPHOXAiarOHAIBHUX CHCTEM JIIHIHHUX alreOpaidHuX PiBHSIHb METOIOM
JIAHIIOTOBUX APOOiB OyJia BUKOPUCTAaHA CHCTEMA PIBHSAHb HACTYITHOTO BUTJISLY:

15 1 ... 0 0} x 3

-115 .. 0 0| x 0

0 0 ...15 1| X4 0

0 0 .. -1 15} x, 0
Ile HecuMeTpUYHA CHCTEMa PIBHSIHBb 0€3 JiarOHaIbHOTO JOMIHYBAHHS i3 CEPEeIHIM 3HAUCHHSIM CIECKTPAIHLHOTO
qrcia 00yMOBJICHOCTI.

Jlnst po3B’si3aHHS CHCTEM JIIHIMHUX aireOpaidyHUX pIBHSHB 3 YHMCIOBMMH elleMEHTaMHu B cepeioBuuli MatLab
Harucana 1 nporecroBaHa ¢yHkuis FC Three Diag Sys. Lls ¢yHKuis peainizye alroput™ po3B’si3yBaHHs
CUCTEM JIHIHHUX anreOpaiYHuX PiBHSAHb METOJOM JIAHIIOTOBHX APOOIB i HANMCaHa 32 JOIOMOTOI 00’€KTHO-
opienToBanoi MmakpomoBu MatLab.

Jdnst crponieHHst i MOXJIMBOTO BHKOPHCTAaHHS IOJAaHHH TEKCT pa3oM 3 OJOKOM (OPMYBaHHSIM CHCTEMH
TMHIHHIX anreOpaiyHuX piBHSAHB, K4 MA€ OMHCAHY MATPHIIIO.

function [] =FC_Three_Diag_Sys()

% Po3B’s3yBaHHS TPHOXIiarOHAILHUX CHCTEM JIHIHHHUX anreOpaiyHuX pPiBHSHb
% Ax=b
% 3a JOMOMOTOI0 MaTPUYHUX JIAHIFOTOBUX JIPOOiB

clc

n=25;
% GdopMyBaHHS TECTOBOI CUCTEMHU JIIHIHHUX PiBHSHb

fori=1:n

forj=1:n
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A(i))=0;
if (i==]) A(i,j)=1.5; end
if(i==j+1) A(i,j)=-1; end
if(j==i+1) A(i,j)=1; end
end
b(i)=0;
end;
b(1)=3;
%, obumciennst X(1) i pemrtu HeBimOMUX
D(n)=A(n,n);
i=n;
while (i>1);
i=i-1;
D()=A(i,i)-A>i+1,i)*A(i,i+1)/D(i+1);
end;
X(1)=b(1)/D(2);
i=1;
while (i<n)
i=i+1;
x(i)=-A(i,i-1)*x(i-1)/D(i);
end
X
end

Pesymsratt TecryBanus ¢ynkuii FC_Three_Diag_Sys ams n=25 ckomiiioBani 3 Bikna MatlLab i momani y
TaOIHI:

3Ha4yeHHd N 3HaveHHs HEBITOMHX X;

25 1.5000 0.7500 0.3750 0.1875 0.0938 0.0469 0.0234 0.0117 0.0059 0.0029
0.0015 0.0007 0.0004 0.0002 0.0001 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000

Heckmagna mepeBipka moka3ye BHCOKY TOYHICTH 3alpOIIOHOBAHOTO METOIY PO3B’SI3aHHS TPHOXIiarOHATBHUX
CHCTEM METOJIOM JIaHIIOTOBUX IpO0iB.

Onuc tecryBanns ¢ynkuii ESSELS

Tyr MoBa mijge Npo po3B’A3yBaHHSA CHCTEM 3i CTPIUYKOBMM 3alOBHEHHsAM. Ilo3HauuMo uepe3 L — KinbKicTsh
HajamiaroHasei, a uepes M — kinbKicTb migiaronanel KOHKPETHOT CUCTEMH JTiHIMHUX aireOpaiyHuX piBHAHb. Y
TaKoOMY pa3i 00UHCICHHsI MOXHA BECTH, 3BUUANHO, 1 32 popmynamu (2) Ta (3). OaHak 3 BpaxXyBaHHIM XapakTepy
3aIMOBHEHHS CTPIYKOBOI MATPHII iX MOYKHA TIPUBECTHU JI0 BUTIISLY

a k —i%,ﬂﬁw
=1 : .
bi,k = , (|=k+1,n),

- M
A~ > 3 Y (6)
j=1

Zlgk):bkﬂ,k' (k:l,n——l); ng):bkﬂvs_ ibivszi(k)' (S:k__l'l)'

i=s+1
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aj —ZL:aiijﬁk‘l)
b = = , (i=k+1,n);

, L
A —Zak,jxgkil) ()
-1

Zlgk) = bk+l,k' (k :m>; ng) = bk+1,s_ ibi,szi(k)l (S = k__l-l)

i=s+1

3a pexypentauMu Gopmynamu (6) Ta (7) Ha geskoMy K -My Kpomli 064HCIIO0ThCS THIe Ti by jl b ji» IS SIKHX
icHye x04a 6 OJMH HEHYJIbOBHI ENEMEHT &; j 0YaTKOBOI MATPHLL.
ANTOpPUTM I03BOJISIE PO3B’S3aTH CHCTEMHU pIBHAHb SIK Yy BUIAAKy CHMETPHYHOTO 3alOBHEHHS (KUIBKICTbH

migniaroHanei qOpiBHIOE KUTBKOCTI HaAMiaroHasuei), Tak i ToAi, KOJIM KiJIbKICTh ImiyTiaroHasIell Ta HaliroHanei
MaTpHLi pi3Ha.

Otxe, 3aNPONOHOBAHHUI aJTOPUTM JUTS JAHOI TECTOBOI CHCTEMH CEPeIHbOI PO3MIPHOCTI Ma€e CYTTEBI IepeBard y
MOPIBHSAHHI 31 CTAaHJAPTHUMH (YHKIIIMU makeTy MatLab.

BUCHOBKUA

VY craTTi po3TIAHYTO HOBUH MiAXiX IO pO3B’S3YBaHHS PO3PIIKEHIX CUCTEM JIIHIMHHUX anreOpaldHuX piBHSAHB i3
O6nouHuMH eneMeHTamu. [IpoBeleHO MifpaxyHOK KiIBKOCTEW 3aIlMCiB Ta Oomepaliil Mpu YHCEeNbHIH peaizamii
ITOPUTMY MHOXCHHS Marpulb. OXapaKTepU30BaHO CKIAIHICTh aJITOPUTMY 3 TOYKH 30pY KOMII IOTEPHOI
anreopu. IIpoBeneHO MOPIBHAHHS 3alPONOHOBAHOIO AITOPUTMY Ta OJIOYHOTO METOAY HPOrOoHKH. OOYHCIICHO
KIJIbKICTh 3alUCIB Uil METOJY HPOroHKH. [IpoTecToBaHO alropuTMHU pO3B’s3aHHS JESKUX THIIB PO3PIIKEHUX
YHCJIOBHUX CHCTEM JIIHIHNX anreOpaiuHux piBHAHB. [l0ka3aHO €(heKTHBHICTD 3aIPONIOHOBAHOTO AITOPUTMY.

3anpornoHOBaHUN ANTOPUTM MOKHA €()EeKTHBHO BHKOPHCTOBYBAaTH B CHCTEMAaX KOMII IOTEPHOI aireOpu Ta A
AQHAJITUYHO-YUCIIOBOTO PO3B’A3yBaHHS 1H)KEHEPHHX 3324 Ta MIPUKIAIHUX 3a/1a4.
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