JInneiinas aaredopa
Mojynb 2. Jluneiinble onepaTopn! B
eBKJIIJIOBOM IIPOCTPAHCTBE.
KpanpaTnanbie popMbl
Jlektima 2.2

AnHOTaIIA

Kpagparuambie ¢popMbl. 3HAKOOIPEIeIeHHbIe KBaIpaTUIHbIe (DOPMBI.
Kpurepnit CunbBectpa. KBajparnanast (popma KaHOHHYIECKOTO BUIa. Me-
toj Jlarpan:ka npuBeieHnst KBaIPaTUIHON (POPMBI K KAHOHUIECKOMY BU/LY.

1 Ksaagparnunas dpopma

Onpedenenue
KBaaparudnoii dpopmoii Ha3bIBaeTCsT 0JHOPOIHBI MHOTOUIEH BTO-
poOii CTEleHN OT N IIePEMEHHBIX C JeHCTBUTEIbHBIMI KOI(MMUIIEHTAMIE:

n

f(xlvx%"')xn) = Zaijzxja <1>

ij=1

rae a;; = aj; Vi,j = 1,n.

IIpumep
f(x1,29) = 723 — 22129 + 523 - KBagpaTuuHasg GopMa JIBYX Hepe-
MEHHBIX.

Samevarue

Tak kak a;; = aj; Vi,j = 1,n, 1o dopmyiy (1) MOXKHO 3almucaTh B
BILJIE
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

n

f (561,5132, N ,.an) = ZCLHSUZQ + 2 Z CLijZCi[l?j.

i=1 1<i<j<n

Banuch KBajpaTudHoit popmMbl B Bujie (1) HasbiBaeTCss KOOPAMHAT-
HoIT popMoii 3arcu.

Onpedenerue
CumMmerpuyeckasi MaTpUIA,

ai; aiz2 ... QAip

a1 A922 ... Qa9
A= "1,

an1 Ap2 ... QApp

cocTaBJIeHHasl U3 KO3(PUIMEHTOB KBaJApaTHIHON (POpPMBI, HA3BIBACTCS
MaTpulieii KBaapaTu4iHoin popMabl.

Ymeeporcderue
Kpagparuumnyio (bopMy MOXKHO 3alicaTb B MATPUIHOM BH/IE

f (5131,1’2, .. ,xn) = XTAX,
rie X - croJibery mepeMeHHbIX, A - MaTpuiia KBaJIpaTuIHoi (hOPMBI.

3adava 1. 3anmucaTh KBaJIpaTHIHYI0 (DOPMY B MaTPUUHOM BUJIE:
f (w1, w9, 23) = 23 — 223 + 422 + 62129 — Swo73 .
2 _ _
Pewenue. Tak Kak a;; — KoapduuenT npu i, a;j + aj; = 2a;; = 2a;; —
K09(DDUIUEHTBI IPU 24X, TO II0JIyUNM MaTPUILy KBaJpaTUIHON (DOPMBbIL:

1 3 0
A=13 -2 -4
0 —4 4

OTky1a
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

1 3 0 I
f (xl,azg,xg) = XTAX = (xl,xg,xg) 3 —2 —4 i)
0 —4 4 T3

3adavwa 2. Ilyctb jaHa MaTpuiia KBaJIpaTUIHONR (POPMBbI

3 1 2
A=1|1 4 -1
2 =1 5

Bamucarb KBajpaTHIHyo (GOpMy B BHJIe MHOTOWIEHA (B KOODAUHATHOI

dhopwme).
Pewenue. f (1,72, 23) = 373 + 423 + 523 + 211209 + 411703 — 27973,

Samevanue
[Iycrs L - n—mepHoe JnHeitHoe npocTpancTBo. KBajaparumiunast dhop-
Ma — 3T0 orobpazkenue [ : L — R, cormocTaB/Igoniee KaxJI0My 9JIeMEHTY
r € L ¢ koopjunaramu (z1,...,T,) B HEKOTOpoM Gasuce {e} aeiicrBu-
n
TesbHoe uneno f(x) =3 1 aijrix;.

Ob6o3Ha1M MaTpUIly KBajpaTndHoii ¢hopmbl B 6asuce {e} depes A,.

VYmeeporcdenue.
[Tpu nepexoge ot 6asuca {e} k 6asucy {f} marpura kBajgpaTHIHO
dbopmer Ay Mensercs 110 3aKOHY

Ap =T, ATy,
re T, s - MaTpuna nepexoja ot basuca {e} k 6asucy {f}.

Samevarue
Msmenenne 6a3uca B JIMHEHOM IIPOCTPAHCTBe L NPUBOMUT K JIMHEl-
Hoit 3amene nepemennbx X = Te_,r-Y B KBaJpaTnuHoil popme.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

2 3HakoonpeaejeHHbIe KBaApaTUIHbIE
dopMBI

Onpedenenue

Kpagparnunaa ¢opMma Ha3bIBaeTCsl HOJIOXKUTEJILHO OIIpeieJIeH-
HOW (OTPUIATETBHO OMPEaeTeHHOM), ec/in JIJis JTI0O0r0 HEHYJIEBOTO
sjieMenta r = (x1, T, ..., T,) € R" BenoHseTCS HepaBeHCcTBO f (1) >

0(f(z)<0).

Samevarue

Ecin e B JJAHHOM OIIpe/Ie/IeHIN BMECTO CTPOTNX HEPABEHCTB BBIIOJI-
HsifoTcs Hecrporne Hepasencrsa f (x) > 0 ( f (z) < 0) u cymiecTByer Ta-
Koit HeHyJieBoil siement x € R™, aro f (x) = 0, To kBajpaTnuHas ¢popma
Ha3bIBAETCS HEOTPUIATEIbHO ONpPeIeIeHHON (HEemoI0KUTETHHO
oIpeJieIEHHOI ).

Onpedenerue
Kpanparmanas ¢popma Ha3bIBaeTCsl 3HAKOEPEMEHHOI, eCJii CyIie-
CTBYIOT Takwue sjieMeHTsl ,y € R" aro f(z) > 0,a f(y) < 0.

IIpumepwi:

1. Kpagparuunas dopma f(z) = f(x1,29) = 323 + 323 asnsercs
IOJIOZKUTEJILHO OTIPE/IeIeHHOI.

2. Keagparuunas dopma f (z) = f(x1,22) = 323 asigercs neor-
PUIIATEJILHO ONPEJIETIeHHOl, TaK KAK CYIIEeCTBYeT HEHYJIEBOH 3JIEMEHT
z = (0;1) € R? Takoit, uto f (x) = 0.

3. Kpagparuunas dpopma f (z) = f (21, 19) = 327 — 23 - 3HaKONEpe-
mennast, Tak kKak f (1;0) =3 >0,a f(0;1) = -1 < 0.

[lyctb A - MmaTpuia KBajpaTudHoi popMbl pa3mepa 1 X 1 B HPOU3-
BOJIbHOM Oasnce. PaccmMorpum yriioBbie MUHOPBI A:
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

ar ... Qin

air a2
A1:CL11,A2: ,...,An:
21 A22
Ap1 ... App

Teopema (xpumepuii Cuaveecmpa)

st Toro 4Tobbl KBajiparudHasi popMa n IIepeMeHHBIX ObLIa II0JIO-
YKUTEJILHO OIPeJIeIeHHOMN, HeoOX0AUMO U JIOCTATOYHO, YTOOBI BCE YIJIO-
Bble MIHOPBI €€ MaTpuIibl A B IPOM3BOJILHOM Oas3uce ObLIN MOJIOXKITETb-

Hel, T.e. A1 > 0; A9 > 0;...; A, > 0.

Caedcmeue

st Toro 4Tobbl KBajipaTudHasi popMa n IIepeMeHHBIX ObLiIa OTPHU-
AT ILHO OIpE/Ie/IEHHON, HEOOXOMMO U JOCTATOYHO, YTOOBI 3HAKU YTI-
JIOBBIX MIHOPOB €€ MaTpuIibl A B IIPOU3BOIHLHOM 0a3mce depeioBaiCh,
HaunHag ¢ muayca: A < 0; Ay > 0;...;(=1)" A, > 0.

Samevarue

U3 kpurepusi CujibBecTpa BbITEKAIOT YCJIOBUSI, IIPH KOTOPHIX HEBbI-
pOKJIeHHasl KBajipaTudHas (opMa Oyjier 3HaKoIepeMeHHOH (Heorpeie-
JIEHHOT1). D10 OyjIeT B TOM CjIydae, KOrJia Jjisi MATPUIIbl KBaIPATHIHOI
dOpPMBI BBITIOIHAETCS XOTHI OBbI OJTHO U3 TPEX YCJIOBUIA:

1) oiuH U3 yIJIOBBIX MIHOPOB PABEH HYJIIO;

2) JiBa YIJIOBBIX MIHHOPA HEYETHOTO TOPSIJIKA NMEIOT DA3HbIE 3HAKH,

3) OJIUH U3 YIJIOBBIX MUHOPOB Y€THOTO MOPsiKa OTPHUIATEJIEH.

3 KpajaparndHas popMa KaHOHIYIECKOI'O
BUJA
Onpedenerue

Ksayiparuanas dopma f (11, T, ..., 2,) = .5, aiT?, coaepKaias
TOJILKO KBaJIpaThl IEPEMEHHBIX, Ha3blBaeTCsl KBaAPATUIHON (popMoii
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

KaHOHMYeCKoro Buaa. KosdpdumuenTsl a;; Ha3biBalOTCd KaHOHUYE-
ckumu Ko3ddduimeHTamu.

Samevarue
Marpura KBaparudHoii (popMbl KAHOHIIECKOTO BIJIA, SIBJISIETCS JIa-
FOHAJILHOM.

Teopema
st moboit KBaJipaTUIHON (GOPMBI CyIIECTBYeT 0a3uc, B KOTOPOM
OHa MMeeT KAHOHUYECKUT BU/I.

Onpedenerue
Baszuc, B koTopoM KBajaparudHas (popMa UMeeT KaAHOHUYIEeCKUN BHJI,
Ha3bIBaETC KAHOHUYECKNM 0a31COoM.

Memodvr npusedenus keadpamuarot Gopmol K KAHOHUYECKOMY SUAY:
1) metoz Jlarpamxa,
2) METOJT OPTOrOHAJIBHOTO MTPE0OPA3OBAHISI.

4 Metoa Jlarpanxka

MeTO,H HanaH}Ka IIpUBEACHN A KBa,ZLpaTHqHOﬁ (bOprI K KaHOHHNY€E-
CKOMY BHIY COCTOUT B IIOCJIeAO0BaTE/JIbHOM BbIAC/JICHUMU ITOJIHBIX KBaJdpa-
TOB IIEPEMEHHDIX.

Crema:

1. ITycrs a11 # 0 = BbIHECeM 3a CKOOKHU @11 ; B CKOOKe cobepem Bce
cjaaraeMble, cojeprKaliue i, U JIOIMOJHUM II0JIyUeHHOe BbIparKeHue J0
IIOJIHOTO KBaJpaTa. B pesyibrare oIy Inm

2
f (331, To, ... ,In) = ai - <SU1 + Z?:2 bjl’j) 4+ f1 (332, e ,:L’n>,
rie fi1(xo, ..., x,) -KBaapaTudaas GopMa, He cojeprKalias 1.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

2. BamennMm Ty + Z?:z bjx; na yy, nomyuuM f(z1,T2,...,2,) =
anyi + fi (xae, ..., 1)
3. C kBajgparuanoit popmoit fi (xe, ..., x,;) TOCTYINM aHAJOTHIHO.

Samevanue 1.
Ecin a;; = 0, vHo ai; # 0, ¢ # 1, TO HEOOXOIMMO BbBIJIE/ISITH OJIHbII
KBaJpaT ¢ IIepeMeHHol ;.

Samevanue 2.

Ecm a;; = 0,4 = 1,1, To HEOOXOANMO BBIIOIHATD IIPOMEXKYTOUHYIO
3aMeHy nepeMmeHHbiX. [lycTh, Hanmpumep. aijp # 0, TO €CThb CyIIeCTByeT
20197122, ClieaeM 3aMeHy IepeMeHHBIX: T1 = Y1 + Yo, To = Y1 — Yo,
ri=vy;,1=3,4,...,n. Torna

20197172 = 2a12 (Y1 + y2) (Y1 — Y2) = 2a12 (v} — ¥3).

[Tocsie 3aMeHbI IIEPEMEHHBIX HMOJIYIUM KBaJIpPaTUIHYIO0 (OpMYy, y KO-

TOPOIt K03(DUIIEHT 1IPH 47 OTJIMYEH OT HyJls.
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