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BMKOPUCTAHHSA METOAY BIACIYEHUX CUCTEM NIHIKHUX
ANMEBPAIYHUX PIBHAAHb B CEPELOBMLLI MATLAB

AHoOTamisg: 3amponoHOBaHO HOBHHU MIAXiJ IO PO3B’SI3aHHS METOJY
BifgciueHMX cucTeM. [loka3aHO PEKYpEHTHI CHIiBBiTHOIICHHS IS
PO3B'SI3aHHSA YHCJIOBUX CHUCTEM JIHIHHUX anreOpaiyHuX piBHSHB.
OxapakTepu3oBaHa CHCTeMa JIHIMHWX anreOpaldHuUX pIBHAHD 3
YHCIOBHMH €JIeMEHTaMHU. IIpoBefeHO MOpPIBHAJBHY XapaKTEPHCTHKY
CJIAP 3 4MCIOBUMHM €JIEMEHTAMHM Ta OINMCAHO TECTYBAHHS MpPOLEAYpP
JiHiiHOT anrebpu B cepenoBui MatLab.

KnaruoBi ciaoBa. BiaciyeHI CHCTEMH, CHCTEMH JIHIHHHX
anreOpalyHUX PIBHSIHB 3 YHCJIOBHMHU €JIEMEHTaMH, MPOLEAYpH JiHiHHOT
anredpH.

Beryn. PosB'sizyBaHHs cucreM JIiHIHHUX aireOpaidHUX pIBHSHb
(CJIAP) 3aBxnaum € OJHMM 13 aKTyaJbHHUX 3a1a4 OOYHCIIOBAIBLHOL
mareMatuky. OOYMCIIOBaJbHA MaTeMaTHKa BUBYAE YHCENbHI METOIH
pO3B'sI3yBaHHS pI3HUX MaTeMaTHYHHUX 3a/1a4, TOOTO METOnaH, SKi
IPYHTYIOTBCSI Ha TOOYyMOBI CKIHYCHHOI TOCTITOBHOCTI il Han
CKIHUYCHHOI0 MHOXKMHOIO YHCEJ. 32 yMOBH BHKOPHUCTAHHS TaKHX METOJIB
PO3B'I30K MaTeMaTH4HOI 3a7adi OJEpPXKYETbCS y BUIIAIL YHCIOBOTO
pe3ynbTaty. JochmimKyroun Ti 9 iHII IpoIrecH abo SBUINA, MPOSKTYHOUN
3pa3Ky HOBOi TEXHIKM 3 BUKOPHUCTAHHAM MaTeMaTHYHHX MeToniB i EOM,
CIOYaTKy CKJIaJaloTh MaTeMaTHYHY MOJENb JOCIHiIKyBaHOTO 0O0'€KTa.
Toxi moOynoBaHy MaTeMaTH4YHY MOJIENIb IIEPETBOPIOIOTH 0 TaKOTO
BUIJIALY, W00 PO3B'I30K MOXHA Oyyno 3HalTH (3BMYAWHO 3 MEBHOIO
MOXHOKOI0) Yy BHUIVBIAI YHCIOBOTO  Pe3yjbTaTy 3a  JOMOMOTOIO
apupMeTHYHHUX 1 JOTiYHMX omnepauiil. Take NmepeTBOpeHHS BUKOHYIOTH,
3aCTOCOBYIOUH YUCIOBI METOJIH.

IMocranoBka mpobGuaemu. [Ipu po3B’s3aHHI IINMPOKOro Koja
NPUKJIAJHUX 33724 OUTBIIICTh CyYaCHUX BUEHUX, IHKEHEPIB 1 TEXHIKIB, K
MPaBHJIO, BUKOPUCTOBYIOTh MAKETH KOMIT I0TepHOI anredpu. Po3p’s3anHs
MaTeMaTHYHHX 3a7a4 3 Jjgomomorow cucremu Matlab 3acmyrosye
ocoOmmBOi yBaru. 30pieHTOBaHa Ha pOOOTY 3 peaJbHUMH IaHUMH, LS
crcTeMa BUKOHYE BCi OOUMCIICHHS B apU(pMETHII 3 IUIaBal0oy0l0 KOMOIO Ha
BIZIMIHY BiJI KOHKYpYIOUYHX cucTeM Komil rotepHoi anreopu REDUCE,
MACSYMA, DERIVE, Maple, Mathematica, Theorist, B Ikux mnepeBaxae
iJIOYUCeNbHE TIPEICTABICHHS 1 CHMBOJIbHA 00pO0OKa JaHUX.
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Cucrema MatlLab — Bimkpure cepenouiiie, sIKe TOCHTh JHHAMIYHO
PO3BHBAETHCS 3YCHUIAIMH COTCHb 1 THCSY JAOCHITHHKIB, aKe IIe
OIHOYACHO 1 omepaniiHa O0OOJNOHKAa 1 JIOCHTh THyYKa MOBa
nporpamyBaHHA. OOHI€IO 3 HAWOUTBII CHIBHHUX CTOPIH € Te, M0 Ha MOBI
MatLab mMoxyTs GyTH HammcaHi porpamu i GyHKIIT It 6araToKpaTHOTo
BUKOPHCTAHHSL.

AHani3 ocraHHix myOJikamiid. baraTo BiqOMUX BITYM3HSHHX 1
3aKOpAOHHUX BYEHHMX 3aiiMaiucs npoOieMaMu pO3B'A3YBaHHS CHUCTEM
JMiHIHHMX ~anreOpaiuHux piBHsAHb. Cepen HHX: B. Boesonin [1],
€. Tuptumnikos [2], J. Yotkincon [3] Ta in. OpmHak nesiki npo0ieMu He
MalOTh OJHO3HAYHOTO PO3B'SI3aHHA 1 MOTPeOYIOTH yTOWHEHHS. Y poOoTi
M. Hegamkoepkoro i1 O. KoBampuyk [4] po3risHYTO KOMITIOTEpHI
ANTOPUTMH OIS CHCTEM  JIHIMHAX  anreOpalyHuUX  pIBHAHB 3
A—wmarpunsvu. OcobnyBa yBara NpUALTATIAch METOJAM PO3B'S3yBaHHS

BiZICIYEHHMX CHUCTEM Y mpaisix Takux BYeHux sk: I'. Lleremuk [5], C. lllaxHo
[6] Ta iH.

AKTyaJbHiCTh TeMH. 3aCTOCYBaHHS METO/AY BIJICIYCHHX CHUCTEM
BUMara€e BUKOPUCTaHHS €EKTUBHUX YHCEILHUX METOJIIB.

Ciij 3ayBakUTH, L0 TMTAaHHS MPOrpaMHOi peanmizamii MeTomy
BIJICIUCHMX CHCTEM 1 MPOLEAYpH JIHIHHOT aareOpu po3rysimaIucs y
nparsgx [7, c¢. 169-181]. Opnak, y pobori M. HemamkoBchkoro i
O. KoBanpuyk [4] pO3MISHYTO KOMITIOTEpHI aJTOPUTMH I CHCTEM
TMiHIRHKEX anreOpaluHuX piBHAHB B cepenoBuii MatLab.

Mera poGoTu. Meror 1i€i poOOTH € IOCHIKEHHS SIKOCTI
HassBHOrO mporpamHoro 3abesmeuenns Matlab B posnimi  minifiHOT
anreOpu 1 TPOMO3WIil MO #Horo MojepHizamii. 3 Imi€l0 MeTor OyIo
MPOBEJCHO LUKJI YHUCIIOBUX EKCIEPHMEHTIB, B SIKUX OyJ0O BHKOPHCTaHO
nporpamu 3 apceHany MatlLab i nporpamu HamucaHi MOBOIO IIi€i cHCTEMHU
JUTSL METOTY BijiciueHuX cuctem [7].

TeopernuHy Ta METOMOJOTIYHY OCHOBY JOCHIPKCHHS CKJIaJal0Th
METOH ONTHMI3allil, EKOHOMIKO-MaTEMATUYHE MOEIIOBAHHS.

OcHoOBHA YacTHHA.

[IpoanamizyeMo 0OCOONHMBOCTI 3aCTOCYBaHHS METOAY BiICiueHHX
cucteM y cepemopuini Matlab. [lns TtectyBanHs HabGopy mporpam
PO3IIITHEMO CHCTEMH PIBHSHB 3alporoHoBaHi B poborax [l. YorkiHcoHa
[3], M.O. HenamkoBebkoro [4] Ta iHmmx (axiBuiB-o604nCIIOBaYiB.

Jns mepeBipkM HapoOCTaHHS MOXMOOK 3a0KPYIJICHHS B METOIAxX
BUKJIIOUEHHS 3a pPaxyHOK pOCTYy NPOMDKHHX €JIEMEHTIB B IIpoIeci
neperBopennst Matpuii JI. Yorkincona [4] posrisHEMO cucremy 3
HACTYITHOIO MaTPHIIEIO:
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B Meronmax BHKIIOYEHHS 3 BHOOPOM BEAy4YOTrO €JEeMEHTa 10
CTOBIISX i3-32 POCTY €JIEMEHTIB y TpOolLeci IepeTBOPEHb IPH HOAIOHOMY
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JIyist cripoIlieHHs aHaji3y TOYHOCTI OJICpyKAHUX 3HAYCHBb HEBITOMHX

Xj TpaBa IpH TECTyBaHHi MiAibpaHa TaKUM 4YHHOM, W00 TOYHMI

PO3B’sI30K OYB Xj = i msaecixi = 1,2,L,n.

Jus po3B’s3aHHA CHCTEM JHIMHUX anreOpaidyHuX pIiBHAHB 3
YHCIIOBUMH €JIeMEHTaMH B cepenoBuili MatlLab HanucaHa i mpoTecToBaHa
¢yakmis Essemp. Lsg ¢yHKUis peanizye Apyruil adropuTM BiqCideHHX
CHCTEM 1 HamicaHa 3a JJOIIOMOTOI 00’€KTHO-OPIEHTOBAHOI MaKpOMOBH
MatLab.

CaM anropuT™ po3B’si3aHHS MOYATKOBOI cucTeMH 3 Matpuuero (1)

MOXeE oyTu [OJaHUI PEKYPEHTHUMHU
CIIIBBIJHOIIECHHIMU:
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VTBOpeHa TaKUM YHHOM CHCTEMa PO3B’SI3yBajacs 3a JOTIOMOTOI0

¢yrakmaii ESSEMP, a Takox cTaHmapHUMH METOAaMH, BKIIOUYEHUMH [0
ckmany makera MatLab 2007b. Tekcer 1i€i HeBenukoi mporpamu

unction [] =MatLab_Wilkinson_Test( Dimension )
%

% mpoIeypa Ui TSCTyBaHHS METOIIB JIIHIHHOT anreopu

nakery MatLab

% Ha piCT MOXHOKHU B IPOMIXXKHUX OOYHCIICHHSIX 32

JIOTIOMOT'O}0 TECTOBOT

% Marpuui YinkiHCOHa
%
% BBi,I[ IIOYAaTKOBHUX JaHUX TECTOBOI CHCTEMH
clc
N=0;
while N<=36
N=N+12
N1 =N+1;
Np=1;
fori=1:N
Sum=0;
forj=1:N
if (i<)) A(i,j)=0.0; end
if (i>)) A(i,j)=-1.0; end
A(i,)=1.0;
A(i,N)=1.0;
Sum=Sum+A(i,j)*j;
end
B(i)=Sum;
end
X=B"\A
end
end




TakuMm YHHOM, 3aIPOIIOHOBAHI aJTOPUTMH IS JaHOI TECTOBOI
CHCTEMH CEepeIHBOI PO3MIPHOCTI MAaIOTh CYTTEBI IepeBaru y MOpiBHIHHI i3
cTaHOapTHUMHU QYyHKIisAMH makeTy MatLab.

BucHoBkH. Y CTaTTi pO3rISHYTO HOBHH MiAXiZ IO PO3B'S3yBaHHS
METOAY BiAciueHHX cucTeM. [lomaHO alrOpUTM pPO3B’S3aHHS CHCTEMHU
PEKYPEHTHUMH CITiBBIAHOLICHHIMH 1 IPOTpaMy JJIsl TECTyBaHHS.

3anpornoHOBaHUI aNrOPUTM MOXe e()EeKTHBHO BUKOPHUCTOBYBATUCS
B CHUCTEMax KOMII'IOTEpHOI anreOpu Ta JUIS aHaJIiTHYHO-YHCIOBOTO
PO3B’sI3yBaHHs IH)KCHEPHUX 3a7ay Ta NPHUKIATHUX 3a1ad MexaHiku. Ha
OCHOBI 3aIlpOIIOHOBAHOIrO Miaxoay B makeri MatLab Oynu mnpoBeneni
yncnoBi excriepuMeHTH 11 CJIAP 3 anciioBIMH eJIeMEeHTaMH Ta OTIHCaHO
TeCTyBaHHS NPOLEAyp JiHilHOI anrebpu B cepenopuiii MatLab.
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Annotation: New approach to the severance system method
solution is suggested in the work. Showing recurrence relations for solving
numerical systems of linear algebraic equations. The system of linear
algebraic equation with numerical elements is characterized. Comparative
characteristic of SLAR with numerical elements is conducted and the
linear algebraic testing procedure in the MatLab environment is described.

Key words: severance system, system of linear algebraic equotins
with numerical elements, linear algebraic procedure.
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