JInneiinas aaredopa
Mojynb 2. Jluneiinble onepaTopn! B
eBKJIIJIOBOM IIPOCTPAHCTBE.
KpanpaTnanbie popMbl
Jlekima 2.3

AnHOTaIIA

[IpuBeienne KBaJipaTUIHON (POPMBI K KAHOHUYECKOMY BHJLy METOJIOM
OPTOTOHAJLHOIO TIpeodpa30BaHnsd. 3aKOH MHEPIUNA KBaJIPATUIHBIX (DOPM.
[IpuBenenne ypaBHeHMIT KPUBBIX W MTOBEPXHOCTEN 2 TOPSAIKA K KAHOHUIE-
CKOMY BWJTY.

1 Metoa opToroHajbHOro IIpeocdopa3oBaHN’sI

[Iycts E - n-mepnoe eBKJINMI0OBO IpocTpaHcTBo. [Ipm mepexoje ot
basuca {e} x 6asucy {f} marpura kBajpaTuaHOi (POPMBI MEHSIETCSI IO
3aKOHY

Af:TT Ae'Te—>f7

e—f "’

rye T, s - MaTpuna mepexo/ia ot basuca {e} k 6asucy { f }. Tak kax mat-
puIa KBaJapaTuIHoil (pOPMBI SIBJISIETCS CUMMETPUIECKOI, TO OHA MOXKET
ObITh LIPUBEJIEHA OPTOIOHAJBHBIM IIPEo0pasoBaHuEM K JIUaroHaJIbHOMY
By, TO €CTb JIJIsT MATPHUIILl A, CyIIecTByeT Takas OpTOrOHAJIbHAST MaT-
puna U (U_1 = UT), aro UT AU = A, rie A - anaronajibHasi MaTpuIa,
y KOTOPOIi Ha IJIaBHOI JIMAroOHaJIN CTOSIT COOCTBEHHbIE 3HAUCHUSI MaTpPU-
bl A, siBsiomuecs perenusivu ypasuenust: |[A — AE| = 0. Ilpu stom
Marpuna U gBjisieTcss MaTpulieil mepexo/ia 0T ¢Taporo OPTOHOPMUPOBaH-
HOro Oa3uca K HOBOMY OPTOHOPMUPOBAHHOMY 0Oa3ucy
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Kpanparmanas dpopma ¢ marpurieit

A0 .00
Aj= A= 0 Ao 0
0 0 ... A\

nMeeT KAHOHUYECKNA B /1
f @) =Myt o Ay

OpronopmupoBanublii 6aszuc { f}, cocrosimii 13 cOGCTBEHHBIX BEKTOPOB
mMaTpuibl A, (COOTBETCTBYIOIIE COOCTBEHHBIM 3HAUCHUSIM ), SIBJISCTCST
KAQHOHIYECKUM 0a3MCOM KBaJIPpATHIHON (POPMBI.

2 3akKoH mHepHnu KBaJPAaTUIHBIX POPM

Onpedenenue
Panr mMaTpunbl KBajpaTuaHoil popMbl B JIIOOOM Oa3uce Ha3bIBACTCS
pPaHTOM KBaJIPATUIHOUN (POPMHBI.

Teopema (3akon uHepUyUU KEAIPAMUYHBLT HopMm,)

Yo caraeMbIX ¢ HOJOYKUTETHLHBIME (OTPHUIATETbHBIMI) KAHOHM-
JecKUMHU KO3 puimeHTaM B KAaHOHUYECKOM BIJIE KBaJIPATUIHONI (hop-
MBI HE 3aBUCUT OT CIIOCO0a NPUBEJIEHUsT KBaIPpaTUIHON (DOPMBI K KaHO-
HUYECKOMY BHJLY.

Sameuarue
Hu kanonndeckuii 6asuc, Hu KAHOHUYIECKNH BIJI KBaIpaTUIHON (Hhop-
MbI HE OLPEIeaAI0TCA OJHO3HATHO.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Teopema (nesasucumocms parea om evibopa basuca)

Panr xBagparnanoii GopMbI He MEHSIETCST IPU HEBBIPOXKICHHBIX JIU-
HEHHBIX 1IPe0OPA30BAHUAX U PABEH:

1) ancsry OTJIMYIHBIX OT HYJIsl KAHOHHYIECKNX KO3(hD(MUIHEHTOB,

2) KOJINYECTBY HEHYJIEBBIX COOCTBEHHBIX 3HAYEHUI MATPHUIIBI KBaIpa-
THYHO# (bOPMBI B J11000M Gasuce (¢ yIeToM nx KpaTHOCTH).

3  IlpuBeagenume ypaBHeHUII KPUBBLIX U II0-
BEPXHOCTEN 2 NMOPAIKA K KAHOHNYECKOMY

BHLY

PaceMoTpuM n— MepHOe BeIecTBeHHOE eBKJINI0BO IPOCTPAHCTBO R
[Tycte {e} - opronopmuposantbiii 6asuc B R™. Pacemorpum reomerpu-
94ecKoe MeCTO TOUeK & = (Z1,...,T,) € R" B 9TOM Oasuce, yJI0BJIETBO-
PSIONINX YPABHEHUIO

n n
Z i T;T5 + Z bjx; +c= 0, (1)
=1

t,7=1

rje ¢, a;j,b; - jeiicTeuTebable KO3(PMOUIUEenTsl, a;; = aj; Vi,J, cpeju
K03(DDUIIEHTOB a;; XOTs Obl OJIUH HE paBeH HYJIIO.

Samevwanue 1.

Ypasuenue (1) nmpu n = 2 gBjsgercs ypaBHEHHEM KPHBOH BTOPOrO
HOPSIIKA Ha IJIOCKOCTH, IIPU 1 = 3 - ypaBHEHUEM IIOBEPXHOCTH BTOPOIO
HOPSIJIKA B TPEXMEPHOM IIPOCTPAHCTRE.

Samevanue 2.

Caraemoe 2?,3:1 @;;%;%j HA3BIBAETC: TPYIIION CTAPIINX YJICHOB
ypasuenust (1), rpynna ciaraeMbix y - bz, + ¢ Ha3bIBaCTC JINHERHOM
“acThiO ypaBHeHus (1).
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Samevarue 3.
['pymma cTapimxX 4JIeHOB sIBJISETCS KBaJIPaTHIHON (hopMOii

n

f (1’1, cen ,I’n) = Z aij:z:i:rj (2)

i,J=1
C CUMMETPUYHON MaTpUIleit
aii a1in
A= ,
anl Qpn

YJIEHBI TIEPBOI'O MOPsiJIKa 00pa3yIoT JIMHEIHYI0 (hopMy

n
E bix;
i=1

C MaTpUIE-CTPOKOIA

B=(b,....by).

Ypasrennue (1) B MATPUTHOM BH/IC -
XTAX + BX +¢=0,

T
rie X = | ... | — marpuna-crober mepeMeHHbIX, ¢ — CBOOOJIHBII UJjIeH.
T

Bameuarue 4. Tunve kpuewx 6mopozo nopadka (npu n=2):

1. Ecimn ajjag — a2y > 0, To ypasuenue (1) ompejensier KpuByIo
3JJINITUYECKOr'O TUIIA.

2. Ecim ajjag — a?y < 0, To ypasnenue (1) ompejesseT Kpusyio
IrUIIEePOOJIMYECKOro THUIIA.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

3. Bcm ajjag — a3y = 0 u a?; + a3y + a3, # 0, To ypasnenue (1)
onpe/ie/isieT KPUBYIO MapaboIndecKoro THUIa.

IIpusederue ypasrenua (1) x wanoruueckomy sudy

Cy1iecTByeT OpTOHOPMUPOBAHHBII 6a31C, COCTOSIIII 13 OPTOHOPMI-
POBAHHBIX COOCTBEHHBIX BEKTOPOB MaTpuilbl A, B KOTOPOM KBaJipaTud-
Hag (opma (2) nmeer kanonndeckuit Bugt f (T1,...,T,) = \y; + ... +
A2 ) Tae A, i = 1,n, - cobcTBeHHble 3HaueHnst MaTpUIbl A, 1oBTOpS-
IOITecs: CTOJILKO pa3, KaKoBa X KpaTHocTh. Matpuna nepexoja U ot
CTApOro OPTOHOPMUPOBaHHOTO Gaszuca (Iy,...,T,) K HOBOMY OPTOHOD-
MUPOBaHHOMY 6a3uCy (Y1, ..., Yn) ABIAETCS OPTOIOHAJILHON U COCTOUT
13 KOOPAMHAT OPTOHOPMUPOBAHHBIX COOCTBEHHBIX BEKTOPOB MaTPUIIBI A,
OTBEYAIOIINX COOCTBEHHBIM 3HadYeHusiM A;. IIpeobpasoBanue ¢ marpuiieit
U Oymer opToroHabHbBIM.

JIroby10 KBaJipaTHIHYyI0 (GOPMY OPTOrOHAJILHBIM IIpeoOpa3oBaHueM
MOZKHO MPUBECTU K KAHOHUYECKOMY BHJTY.

Crenaem 3ameny mepeMentbix X = UY'| torga ypasuenue (1) mpu-
MET BHJI;

(U AUY)+BUY)+c=0

¢
YT (UTAU)Y + (BU)Y +¢=0
¢
YTAY + DY +¢=0, (3)
rae
A0 .0
AepTag—| 0 A o 0
0 0 ... A
— MaTpUIa KBaJIpaTUIHONH (POPMBI B OPTOHOPMUPOBAHHOM Oas3nce (yl, ceey yn),
D = BU.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Ypasuenue (3) MOXKHO 3allICATh B BHJIE

Z )\ny + Z dzyz +c= 0. (4)
i=1 =1

Ypasuenue (4) mporre ypasuenust (1), Tak Kak He COJEPKUT Cjiarae-
MBIX BUJa Yy IPU 7 j.

Sameuarue
[Ipeobpazoanuio kKoopauuar X = UY cooTBETCTBYeT IIOBOPOT Oceii
Ozy, ..., Ox, Ha HEKOTOPHIN YIoJI ©.

Anzopumm npeobpasosanus ypasrerus (1) x eudy (4):

1. HaiiTu cobcrBeHHbIe 3HaUeHnsT MATpUIlbl A 13 pererust xapakre-
pucrudeckoro ypasuenus det (A — AE) = 0.

2. st Kaxkaoro coOCTBEHHOrO 3HAYEHHUSI HANTH COOTBETCTBYIONINI
cobeTBenublii BekTop u3 perternnst ognoponoii CJIAY (A — AE) X = O.
Bce cobcrBerHbIE BEKTOPHI JTOYKHBI OBITH ITOIAPHO OPTOTOHAILHBIMIE, &
1X KOJINYECTBO JIOJIZKHO OBITH PABHO KOJIMIECTBY COOCTBEHHBIX 3HAUEHUII,
VUIUTBIBasI NX KPATHOCTD.

3. ITocTponTh OPTOHOPMUPOBAHHYIO CHCTEMY 3JIEMEHTOB (OPTOHOD-
MUDOBAHHBIT 6A3MC), MTPOHOPMUPOBAB HAllJCHHbIC COOCTBEHHBIE BEKTO-
PBI.

4. CocraBUTh OPTOrOHAJILHYIO MATpuily 1epexoja U, cTosbOIbl KO-
TOPOIT SABJISTFOTCS KOOPIMHATAMI 9THX COOCTBEHHBIX BEKTOPOB. TakK Kak
crcTeMa COOCTBEHHBIX BEKTOPOB 0Opa3yeT OpTOHOPMHUPOBAHHBIN Oasuc,
To Marpuiia U OyaeT opToroHaJILHOI.

5. Ucnowbays npeodpaszoBanne koopjunar X = UY, 3anucarh ypas-
renne (4).

6. BbiaesiuB 1moJiHble KBaJIpaThI 110 IEPEMEHHBIM ¥, . . . , Y, B yPaBHE-
Hun (4), 3anucaTh KAHOHUYECKOe YDABHEHWE CMEIeHHON KPUBOi U Io-
CTPOUTH €e B CTapoil crcTeMe KOOPIMHAT.
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