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Jlannast paboTa IIOCBAIIEHA OIMCAHUIO IIPOCTOI0 3BPUCTUYIECKOIO
MeTo/a T'eHepallul BelleCTBEHHBIX TeCTOBBIX MATPUI] C 3a/lTaHHBIM YHC-
JIOM 0OYCJIOBJIEHHOCTH J1J1s1 OOOCHOBAHHOT'O IIPAKTUIECKOI'O BHIOODA Me-
TOJIOB PEIeHUs 3a/1a9 JINHEHHO! aJIreOphl.
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1. BBegenue

Apcenas METOJTOB peIIeHNsT TUTTOBBIX 38,184 JTUHEHHO aarebpel ¢ 09eHb 60JTb-
UMY ¥/ I TJI0XO OOYCJIOBJIEHHBIMU CHCTEMAMMU JINHEHHBIX a/Ire0pandecKux
YPaBHEHUH JIOCTATOYHO OOIIUPEH U CTABUT BOIIPOC OOOCHOBAHHOI'O U BBIYUC-
JINTEJILHO SKOHOMHOT'0 BRIOOPA METO/Ia B KaXKJI0# KOHKpeTHO! cuTyaruu. [Ipu
9TOM OIMPAIOTCs HE TOJIHLKO Ha MHOT/A JOCTYIIHBIE TEOPETUYECKUE PE3YIIbTa-
ThI, HO U CTAPAIOTCS IPUHUMATH BO BHUMAaHUE OCOOEHHOCTH 321849 U IOT'PEIIl-
HOCTH IHCJIEHHOU apudMeTuKu. AHAIN3 BJIUSHAS TOCIETHUX UCKIFOINTE b
HO CcJIOKeH [1|, 94To BBIHYXKaeT Ha HPAKTUKE BBISCHATH TOYHOCTH PabOTHI
KOHKPETHBIX peasn3aluil MeTOJIOB Ha OIPEICIEHHDBIX JIEFKO BBIUUC/ISIEMbIX
KJjtaccax TecroBbix Marpui (Bangepmona, Kormm, ciayqaitasix). Oaako, Te-
CTUPOBAHUE HA, CTOJIb Y3KOM KPYyT'e MaTPHI] 9aCTO HE MO3BOJISICT BBISICHUTD
TOHKOCTH IIPUMEHEHHST METOJIOB B CUJIYy OTCYTCTBUSI MEXaQHU3MOB I'MOKOIO 3a-
JIaHUSI CBOMCTB TecToBOil MaTpuiibl. CHHTE3 MAaTPHIL C 38J[@HHBIM CIIEKTPOM
JIOCTATOYHO BBIMHUCJIUTEHHO 3aTPATEH, [T0O3TOMY BO3HUKAET HOTPEOHOCTH B
HECJIO2KHBIX, HO THOKUX METOJIaX ITOJIyIeHUs TeCTOBLIX MaTpull. Hanbosibiee
BHUMAHUE B JIAHHOM BOIIPOCE Y/IEJISIeTCs Yucyy obycsoBjieHHOCTH. Tak, Ha-
upumep, Y. Yenn u [. Kunkeiin yreepxaator [2], aro npu paBHOM 10* auce
00yCIOBJIEHHOCTH MOYKHO IIOTEPSITH He MeHee k JIeCITHIHBIX (P TOIHOCTH,
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Jlarke He yIuThbiBasi 3P@PEKThl UCIOJIb30BaAHUS MPUOINKEHHON KOMIIBIOTED-
HOI apudMeTUKU.

2. DBpHUCTUYECKMII MeTOJ I'eHepaluuu MaTPHUIl C 3a-
JaHHBIM YHCJIOM O0YCJIOBJIEHHOCTH

Paccmorpum mgBa THma KBagpaTHLIX MaTpull. llepBoIil — HAEABHO XOPOIIIO
o0OycJyIoBJIeHHAST €UHUYHAST MaTPUIIA, BTOPOil — UJIeaIbHO ILIOX0 00YCJIOBJICH-
Hasl MATPUIIA, 3aIl0THEeHHAs equnniaMu. Ha comoctaBieHnn nx KOHCTPYKITAH
OCHOBaHa, MJesl IPEIaraeéMoro MeTo/Ia, IeJIbI0 KOTOPOIro sIBJISIETCSI MeHepar-
sl MATPHUIL C 38JaHHBIM TPOMEXKYTOUHBIM  1OBejeHueM. Jlnaronaan mar-
PUIIBI BCEIIa 3aIOJHAETCS eIUHUIIAMN, KaK B 000MX PACCMOTPEHHBIX THIIAX
MaTPHUIL ¢ 'TpeJebHbIMI CBOHCTBAMEU 00yC/IOBJICHHOCTH. Bemnaunna siemMen-
Ta MATPUIIBI 38Ja6TCA KaK (DYHKIINSA YAAJIEHUS 9TOIO 3JIEMEHTA BIIOJIb CTPOKH
OT IJIABHOI JUArOHAJIN.

BxomabiMu mapameTpaMu MeTO/Ia TeHepallui KBaJIpaTHONH TeCTOBOI MaT-
PUIIBI ABJSIOTCH €€ pa3dMep [N U BEIeCTBEHHbIH mapaMeTp KavuecTBa MATPUIILI
—N+4+2<6§< oo Ilpu § = —N + 2 nonydaercs eIUHAIHAS MATPHUIA, a IPH
0 — 00 PacTéT CTereHb BBIPOXKJICHUST MATPHUIIBI. 3/ECh U Jlajiee TPeIo/iara-
€TCsl, ITO IJEMEHTHI MATPHUIIBI HYMEPYIOTCSI C HYJIS.

CHadaJjia CTPOUTCsI IIepBas CTPOKa agQ, - - ., 0o N—1 DEHEPUPYEMOIl TecTo-

BOW KBaJpaTHON Marpuilbl A = {ai ]}i\;_:lo 3HaueHns €€ 3JeMEHTOB BLIYUC-
JISTIOTCSI TI0 CJIETYIONEMY TPaBUIIY:
1-— L, eca L — <1 .
agj; = N=1+6 N—1+9 ,]:O,...,N—l.
0, nHAYe

Ota PyHKIUA OIpeIesIeHa 1 HeOTPUIATEIbHBIX HEIbIX MHIEKCOB CTOJIOIOB
j < N —1, HeorpunaresbHa 1 Beerja npoxoaut depes Touky (0, 1). Eé obumit
BIJ| IPY Pa3HBIX 3HAYCHHUAX IapaMeTpa  mpeicTasieH Ha Puc. 1.

aoj/\
d=00
1“55::!-———.————.____.____._____.
s D ::‘—0-___.
CTelIiellI e 06
S~ - e -~ 2
\\5:_5 \.\§‘é:_ —-.~~"-o-_ =0
0 1 2 3 4 4 &

Pucynoxk 1. I'paduku sasucumocteil K03d(UINEHTOB IEepBOil CTPOKU MAaT-
punibl A oT uHIEKCca npu pasHbIx § mist N = 7.
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[Tocnemyromnie cTpokn A moJiydaroTcs IMUKJINIECKOil IIepecTaHoBKOMN dJ1e-
MEHTOB IIEePBOI CTPOKH: @jj = A(;—1)modN (j—1)modN- Hampumep, upu N =

2,3,4 cTpyKTypa TECTOBBIX MaTPHI] TAKOBA!
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3. I/ICC.TIG,ZI;OBaHI/Ie IIOJIYYE€HHDbIX MaTpHuL

ABTOpaM TOKa He YJIAJI0Ch UCCJIEI0BaTh CBSI3b UHCJIA ODYCJIOBJIEHHOCTH CO
sHadenusMu 0 u N anajaurudecku. IIpencrasiennble Ha Puc. 2 skcnepumen-
TaJIbHbIE PE3YyJIbTAaTbl IIOJIyY€Hbl C IIOMOIIbIO CTaHIaPTHOI'O IIPOrpaMMHOI'O
nakera [3| 1 HABOJAT HA MBICJIL O HAJUYUK JOCTATOUYHO MIPOCTON 3aBUCHMO-
cru. Ha rpadukax He M300parkeHo 3HAYEHUE YHUCIa OOYCJIOBJIEHHOCTH ITPU
d = 00, paBHOE 0O.
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Pucynox 2. I'pacduku 3aBucumocteii ducja 00yCJIOBJIEHHOCTH MATPHUIBI OT
napamMerpa 0 npu pasHbix N.
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[TpenoxkeH HOBBI, YPE3BBIYANHO IIPOCTON CIIOCOO CHHTE3a AUATOHAJIb-
HO JOMUWHHPYIOINUX TéH.HI/II_[eBbIX TECTOBBIX MaTpHUIl C HeOTpUlaTeJIbHBIMU Be-
IIECTBEHHBIMU 3JIEMEHTAMHU U 2KEJIAEMbIM 3HAYEHUEM YUCJIa 00YCIOBIEHHOCTN
HAIIPSIMYTO, & He 11o100poM. OH TOIUTCST TAKKE JJIsI [IOCTPOEHUST TPSIMOYTOJTb-
HBIX MaTpHUlIl, COOTBETCTBYIOIIUX HEJ0O0IPE/ICJICHHBIM U IIE€PeolIpeIeIEHHBIM
CHUCTeMaM JIMHENHBIX ajrebpamvdeckux ypaBHeHwuil. Vcxonda u3 mpoBeIEHHBIX
YUCJIEHHBIX SKCIIEPUMEHTOB, MO2KHO c(HOPMYIMPOBATH IUIIOTEIY O JTUHEHHON
CBA3U MapaMerpa ¢ ¢ 9UCJIOM ODYCJIOBJIEHHOCTH, HO OHA ITOKa He JOKa3aHa,
" MMEET CMBICJI B KazKJIOM KOHKPETHOM CJIyvae y6e)KJIaTbC$[, 9TO 9TO TaK.
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Generation of Test Matrices with Given Condition Numbers
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A new low-complexity heuristic method for generation of real-
valued test matrices with required condition number is proposed.

It makes practical selection of methods for solving linear algebra
problems easier.
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