Jlaboparopnas pabora Ne 2

HUccaenoBanme obycjIOBJIEHHOCTH 3a/a9U

PellleHusT CUCTEMbI JINHEHHBIX Y PABHEHUH

Ilear paboThwl

Uccnenoanue yeroitausoctu pererus CJIAY K morpenHocTsiM UCXOHBIX JTAHHBIX, U3Y-

YeHue MeTOJ0B OIICHKHN YHCJIa O6yCJIOBJI€HHOCTI/I MaTpPHUIIbI.

Coaepkanne padboThbI

PaCCMOTpI/IM CUCTEMY JUHEHHBIX aﬂfe6paﬂ‘{eCKI/IX ypaBHeHI/Iﬁ BHU1a

Az = b, (1)

rjie A — marpura cucreMbl pasmepa nxn, det A #£ 0, b — BexTop npapoit gactu. Tpebyercs

BBIIIOJIHUTH CJEAYIOIIUE JeiCTBUS.

)

2)

Hammucarn IporpamMmy Jijisd BbI9YHUCJICHUA IUCJIa O6yCJIOBJIeHHOCTI/I MaTpHUIlbl CUCTEMDI,

a TaK2Ke €r'o OIEHKH IIyTeM pelieHnd CUCTEMbBI C BOSMYHIGHHOﬁ Hp&BOfI JaCTbIO.

Brectu BO3MYyIIIeHNE B CHCTEMY, U3MEHUB ITPOU3BOJIBLHO 3JIEMEHTHI BEKTOPa MPaBBIX
yacteit na +0,01. Haiitu perenune BO3MYyIIEHHON CUCTEMBI U CPABHUTHL €r0 C paHee
nostyaeHubIiM. CJiesiaTh BBIBOJL 00 YCTONYINBOCTH PEIIEHUS K TIOIMPEIITHOCTSM UCXO/IHBIX

JaHHDBIX. Pacuer IIpoBeCTU IJId 00EeIX CUCTEM CBOETO BapuaHTa.

[Ipu moMoIu MOJyYEeHHBIX PEIIeHUl CHCTEM C BO3MYIIEHHON IPaBOil 9acThIO J1aThb

OIIEHKY CHH3Y JIJIsl YncJia 00yCJIOBJIEHHOCTH MATPUILbI CUCTEMBI.

Berancimts guciio O6yCJIOBJ’[€HHOCTI/I MaTpHUIIbI. Hpe,ZLyCMOTpeTb BO3MOXKHOCTDL HC-

MOJIb30BAHUSI B pacdeTax HOpM BEKTOPOB 1 MaTpuil || « ||1 || « [|oo-

IIpoBecTu pacderbl ¢ OOBIYHON U MOBBIMIEHHON TOYHOCTBIO JJIsi TECTOBOI 3a/a4il U
JIByX CHCTEM cBoero Bapmanta. lIpemycMoTpers BBIBOJI Ha dKpaH JimOO B ailin pe-

3y/JbTaTa yMHOKeHus mMarpur A~1A.



Mertoanveckue yKasaHUs

Ob61ue cBesenusi 06 obyciaoBaeHHOCcTH 3ada4un pemtenunsas CJIAY

Byzewm canrars, 9ro cucrema ypasHenuii ( 1) nmeer enmHcTBeHHOE perenne. Ha mpakTuke
UCXOJHBIE JaHHbIE — KO3 MUIMEHTHI MATPUIIBI A 1 9/1IeMEHTHI BEKTOpa IIpaBoil yacT b —
OOBIYHO 3aJIaHbI JIUIIH PUOJINKEHHO, UX TOYHOCTH OI'PAHIYEHa. DTO YaIlle BCEIO CBI3aHO
C HEBO3MO2KHOCTBIO ollpeie/iIeHUsA MCXO/JHbIX JTaHHbBIX CO CKOJIb YI'OJHO BBICOKOII TOYHO-
CThIO. J[pyroit MCTOYHMK MOTPENTHOCTH CBA3aH C IPEJICTABIEHUEM BEIEeCTBEHHBIX YUCE
B 9BM, KoTOpoe B 001ieM ciydae He ABJSI€TCsT TOYHBIM. DTa IMOIPEITHOCTH OOBIYHO Ha
HECKOJIBKO IOPSIJIKOB MEHBIIIe, YeM MOIPEITHOCTh MCXOMHBIX JAHHBIX, OJHAKO €€ HAJIUIne
MOXKET CYIIECTBEHHO CKAa3aThCsl Ha IOJIYIaeMOM PEIIeHHH CHCTEMBI, II09TOMY IIpeHebpe-
raTh €10 HEJIb34d.

OO0yCJIOBJIEHHOCTh BBIYHC/IUTE/ILHON 38129 — 3TO UYBCTBUTE/JHHOCTb €€ PEIIeHHus K
MaJIBIM TTOTPEITHOCTSIM BXOJIHBIX JTaHHBIX. 3889y HAa3bIBAIOT XOPOIIO 00YyC/IOBIEHHOM, ec-
JIX MaJIbIM ITOI'PEHIITHOCTAM BXOIHBIX /TaHHBIX OTBE€YalOT MaJible IIOI'PCITHOCTH PCHICHUWA, U
ILJIOXO OOYCJIOBJIEHHOM, €C/In BO3MOXKHBI CHJIbHBIE M3MEHEHUsI PEIIeHNs MPU MaJIbIX BO3-
MYIIEHUAX BXOIHBIX JAHHBIX.

B nmammoit 1abopaTopHoil pabore uccieryem o0ycIoBIeHHOCTD 3a1a4qn pernenns CJTAY,
CHHuTagd, 9TO €€ MaTpHulla 3aJaHa TOIHO, T. €. OHECHUM BJINAHUC HOFpeH_IHOCTeI'?I HpaBOI';I HacTu

Ha €€ pelleHue.

Yucsio 006yCc/IOBJIEHHOCTH

[Tycrs Ab — morperHocTb, ¢ KOTOPO#i 3ajaHa mpasas dactb cucrembl ( 1). Torma B pe-

3yJIbTaTe PEIIeHUs] CUCTEMBbI

A(x 4 Az) =b+ Ab (2)

pereHne NCXOHON 3a/1a9n ( 1) OyIeT HaiiIeHO ¢ MOTPENTHOCTHIO AX, YIOBIETBOPAIONIEH

YCJIOBHIO
AAx = Ab, wm Az = A'Ab.

Orcrosta mostydaeTcst olleHKa abCOJIIOTHON TOTPEITHOCTH PEIIeHns

[Az]] < [[A] - [1AD].



O,ZLHaKO TaKasd OII€HKa MOXKET OKa3aTbCAd HEeJOCTaTOYHO I/IHCbOpMaTI/IBHOI'?'I, IIOCKOJIbKY
Ha IIpaKTHUKe BaKHO 3HAaTh, KaK CBA3aHbl OTHOCUTEJ/IbHBIE IIOI'PETHOCTU pelIeHud 1 HpaBOﬁ

qacTH. Y YUTHIBASI HEpaBEHCTBO

1ol < [LA[] - [[],
OJTy YaeM
[Az] 1 |AD]
o S AT AN = (3)
[l 2]
Bemnanny
cond A = [|A7H]| - [|A] (4)

HA3BIBAIOT THCJIOM 00YCJIOBIEHHOCTH MATPHUILI A. 3aMernm, UT0 dncsia 00yCcJIOBJIEHHOCTH
matpur, A m A~! coBmasaior.

Marpuiia Ha3bIBaeTCH IIJIOXO 00YCIOBIEHHON KOIIa ee YnC/I0 00yCIOBIEHHOCTH BEJIHKO,
1 XOPOIIIO OOYCJIOBJIEHHOM, €C/I ee InCI0 00YCIOBIEHHOCTH JTOCTATOTHO MAJIO.

Bakuo ormMeTnTh, 9TO YMHOXKEHUE MATPHUILI A Ha MPOU3BOJIBHYIO KOHCTAHTY v 7# ()
HEe IPHUBEIET K M3MEHEHWIO ee Jucja OOyCJOBJIEHHOCTH, T.K. B 9TOM Cjydae oOpaTHast

MaTpHIA OKasKeTCsl YMHOYXKCHHOM Ha BeJIMYUHY (v .

Orienka 4ymucJja o0ycJIOBJIEHHOCTH

U3 dopmysner ( 4) BUAHO, YTO BEJUYUHA YUCIa 0OYCIOBJIEHHOCTH MATPHUIHI 3aBHCHT OT

BBIOOpa HOPMBI. TeM He MeHee, MOXKHO II0Ka3aTh, YTO BO BCEX CJIYYasAX
cond A > 1.

Ecnn usBecTHBI cOOCTBEHHBIE 3HAYCHUS MaTPHUIIbL A, TO IJId Y9HCJIa O6yCJIOBJIeHHOCTI/I

CITPaBEIINBA OIEHKA

cond A > M,
’)\min|

1€ Amax ¥ Amin — COOTBETCTBEHHO MaKCHUMAJIBLHOE U MUHHUMAJIBLHOE 110 MOJLYJII0 COOCTBEH-
HbI€ 3HaQYCHUA.
Eciau marpumna A = Aq-As, TO ee 9rcIo 00yCIOBJIEHHOCTH He IIPEBLIIIaeT IIPOU3BEICHUS

quceJI O6YCJIOBJI€HHOCTI/I ManHH—MHO}KHTeﬂeﬁI

cond A < cond A; - cond A,.



I3 coornomenus ( 3) cieryeT HEPABEHCTBO
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— OTHOCHTEJIbHBIE IIOIPEITHOCTU PEIICHAA W IIPABOI 9acTU COOTBETCTBCHHO.
g mosryvdennsi HUXKHEN OIEHKU YUC/Ia OOYCJIOBJIEHHOCTH MOXKHO HECKOJILKO pa3 pe-
muTh cucreMy ( 2) ¢ pasabiMu Ab 1 BBIOPATh HAKOOJIBINYIO0 BEJIMYUHY OTHOIIEHHS] OTHO-

CHUTEJIbHDbIX HOFpeHIHOCTefI pemeHud u HpaBOfI qJacCTH.

CO,Z[ep}KaHI/Ie oT4deTa

1) Homep BapmaHTa 1 MCXOJIHBIE JIAHHBIE.
2) Kparkoe omnucanue UCIOIb3yeMbIX aJIrOPUTMOB.

3) PeByﬂbTaTbI pac4deToB (TO‘{HOG 3Ha4YeHNEe 9H1CJIa O6yCJIOBJIeHHOCTI/I, €ro oleHKa, HOMEP

KOMIIOHEHTBI BEKTOpa MpaBoii yacTu, Hanbosee CUILHO BIIUSIONIEH HA PellleHne).

4) Amann3 pe3yJbTaTOB: OIEHKA BJIMSHUS YHCTa O0YCIOBIEHHOCTH MATPHUIBI CHCTEMBI
HA PEe3yJIbTaThl €€ PEIeHUs] YUCIEHHBIMU METOJAMU C PA3JIUIHON TOYHOCTHIO (C MC-
[OJTb30BAHUEM Pe3yJIbTATOB BblosiHeHus Jlaboparopuoit paborsr Ne 1), cpaBHeHue
IIOJTy9€HHOM OIEHKH C TOYHBIM 3HAYeHHeM YHhCJIa OOYCJIOBJIEHHOCTHU, OIEHKa JHC/Ia

00YCJIOBIIEHHOCTH € UCTIOIb30BanneM HopaM || - [|1 # || - ||oo-

KoHTpoJibHBIE BOIIPOCHI

1) Yro rakoe uucyio obyciaosiaennocTr? Uro oHO Xapakrepusyer?
2) Kak ymporaercst olieHKa dncia 00yCIOBIEHHOCTH, €CJIH MATPUIIA SBJISIETCSI:

a) JMaroHasbHoil;

6) CHMMETPHYHOIA;



B) OPTOTOHAJILHOIT;
') HOJIOXKUTEJILHO OIIPEJIeJIEHHOI;

1) TPeyroJabHOM?
3) Vmeercst n ¢Bs3b MKy 00YCIOBICHHOCTBIO U BEJIMIHHOI OIPEIeINTE st MATPUIIHI !
4) Kax Bimsier BBIOOD HOPMbI MATPHIIBI HA OIEHKY YHC/Ia 00YCJIOBICHHOCTH !
5*. TIpuMeHUMO Ji TIOHATHE YHUC/Ia 00YCAOBIEHHOCTH K BBIPOKICHHBIM MaTpHILAM?

6*. ObbsicHuTE, TIOUEMY, TOBOPsI O BEKTOPax, HOPMY || - ||1 9acTo Ha3bIBAIOT OKTA3IpUYe-

cKoit, HopMy || - [|2 — rmapoBoit, a nopmy || - || — KyOHUIECKOiL.

IIpumepsnl 3a1aHMit

Cucrembl ypaBHEHUIT JIJisi TECTUPOBAHUS [TPOTPAMMBbI

1) Tecrossrit npumep «Tect 1»:

$1+$2+$3+x4:4,
Ty + T3 + x4 = 3,
x3 + x4 = 2,

$421.

cond; A =8,
cond,, A = 8.

2) Tecrossiit ipumep «Tect 2»:

134:1,
T3+ 14 = 2,
$2+3§3—|—ZE4:3,
4

Ty + Ty + T3 + Tg =



cond; A =8,
cond.,, A = 8.

3) Tecrosebrit ipumep «Tect 3»:
1+ 20+ 234+ x4 = 4,
221 4+ 3z9 + 323 + 324 = 11,
211 + 4zo + 4dx3 + 44 = 15,
4x1 + dxy + 63 + Tay = 22.

Marpuriia cucremMbl BeIpoXKaeHHast, cond A = oo.

4) Tecrosbrit npumep «Tecr 4»:
1021 + 629 + 223 = 25,
bx1 + 9 — 2x3 + 4dxy = 14,
3rx1 + dxe + x3 — x4 = 10,
6xy — 223 + 224 = 8.

cond; A = 240.55,
cond,, A =~ 269.18.

5) Tecrosebrit ipumep «Tect 5»:

28.859x; — 0.008x2 + 2406735 + 19.24024 = 30.459,
14436 x; — 0.001 2o + 1.20373 + 9.624 24 18.248,
120.204 z; — 0.032 29 + 10.024 25 + 80.144 24 128.156,
—57. 71421 + 0.016 x9 — 4.81225 — 38.478 x4 = —60.908.

Yuco obycioBiaennoctu cond; A ~ 122414849.9,
cond,, A ~ 109686235.3.



