Nekuma 31. SKCTpeMyM PYHKLIMM HECKONBbKNX NEPEMEHHbIX

ITycTs pyHKINS HECKONBKUX NEpeMEHHBbIX U = f (X, ..., X,) omnpeneneHa B obnactu D, u
0_,,0 0 o
TO4Ka X~ =(X{,..., Xy) NPUHAJIEIKUT JaHHOU 00IacTH.

@ynkiuda U= f (X, ..., Xy) UMEET Makcumym B TOUKE xO , €CITN CYIIECTBYET OKPECTHOCTH

9TOH TOYKH TakKas, 4TO OJIA BCEX TOUYCK X:(Xl, vy Xn) U3 3TOM OKPECTHOCTH BBIIIOJIHACTCA

HEPaBEHCTBO f(XO) > f(X) u umeer MuHuMyMm, €CIH f(XO) < f(X). MakcuMyM U MUHHMYM
Ha3bIBAIOT 9KCmpemymamu HYHKIHH.

W3 naHHOTO OmNpe/ieieHUs CIICAYET, YTO B OKPECTHOCTH TOYKH MaKCHMyMa MpHUpAIlCHHEe
bynku Au= f(x)—f (XO) <0, a B okpectHOCTH TOUKH MHHUMYMa AU = f(X)— f (XO) >0.

Teopema 1. (Heo0xonumoe yciaoBue 3xcrpemyma). Ilycts dpynkiua u= f(xq,..., X,)

HUMECT 3KCTPEMYM B TOYKE X0 = (X](_),..., Xr?) . Torna, €CJIM CYHICCTBYIOT YaCTHBIC IIPOU3BOJHBLIC

of 0 .
IICPBOro MnmopsAaKa 8_ (k =1, ceey n) B TOUKE X , TO BCE€ OHHU PaBHLBI HYJIIO B 9TOHU TOYKE, TO €CTh
Xk

0
) 0 (k=1..1n).
an

Joka3zareabcTBo. Ilpennonoxum, uto y pynkmun U= f (X, ..., X,) BCE NEpEeMEHHBIE

3a()MKCUPOBAHBI, KPOME MEPBOMA, TO €CTh

Xo = X9, X3 =38, ..., Xy = x0.

Torma ¢yskmus U= f(Xl,Xg ,...,Xr?) cTaHeT (yHKIMEH OT OJHOW INEepeMEeHHOH X,

IpUYEM O YCIOBUIO TEOPEMBI 3Ta (PYHKIIHMSA UMEET SKCTPEMYM B TOUKE X = Xf . I3BecTHO, 4TO

ecnu (QyHKUUS OJHOM NEPEeMEHHON MMeeT HKCTPEMYyM B KaKoW-1H0O TOYKE, TO MPOU3BOJHAsS

JaHHOM (PYHKIIMM B 3TOM TOUKE paBHA HYIIO.
Takum oOpa3om, mpou3BogHAs OT QYHKIHH U = f(Xl,X(Z) Xg) 0 NMEPEMEHHOH X B

TOYKC X]_:X](_) paBHa HYIIIO. Ho »ta IMpon3BoaHAass COBIIAAACT C YaCTHOM HpOI/I3BO)1HOI71 oT

¢byakmun U = f (X, ..., X,) 7O NEPEeMEHHOW X; B TOYKE x0 = (X{) XP, ) . CnenosarensHo,

ofF (x0)
o

0.



AHaJOTUYHO MOYXHO IOKa3aTh, YTO OCTAJIbHBIE YACTHBIE MPOU3BOJIHBIE PABHBI HYIIIO.
Teopema nokaszaHa.

I/I3 3T01>i TCOpeMI)I CJ'ICI[yeT, qToO ((HOI[O?;pI/ITeJ'II)HBIMI/I» Ha 3KCTpeMYM SABJIAXOTCSA TOYKH, B
KOTOPBIX BCE YaCTHbIE HMPOM3BOJHBIC MEPBOrO MOpsAKA OOpallaloTcsi B Hyilb. Takue TOUKU
HA3bIBAKOT CMayuoOHApPHBIMU.

OTMeTHM, YTO BCTPEYAOTCS (PYHKIIMH, B OTICIBHBIX TOYKAX KOTOPBIX HEKOTOPHIE
YAaCTHBIC HpOI/I3B0)1HI)I€ HCpBOFO HOprJIKa NMCHOT 6GCKOHG‘IHBI€ 3HAYCHUS UJIN HE CYIIIGCTBYIOT.
Takue TOUKU TOKE HaJI0 UCCIIEIOBATh HA IKCTPEMYM.

Urak, ona gyukyuu U= f(X),..., Xp) MOUKOU, «NOOO3PUMENLHOUY HA IKCMPEMYM,

ABNAEMCA MOYKA XO, 8 KOMOPOU 8bINOIHAEMCs 0OHO U3 YCosull: 1) ece wacmmuvle npou3eoonbsie
nepeo2o nopaoKa OAHHOU QYHKYUU PABHbL HYIIO, 2) HEKOMOpble YACHbLE NPOU3B00Hble OAHHOU
@yHKYUU pasHbL OECKOHEUHOCTNU UL He CYUeCmBYIom.

Ho He 06s13aTenbHO, UTO TOUKH «II0JI03PUTENBLHBIE» Ha SKCTPEMYM, SBIISIOTCS TAKOBBIMHU.

Hanpumep, y ¢pyHKIIMH 1BYX MEPEeMEHHBIX U = X2y 4acTHbIE MPOU3BOAHBIE Uy = 2XY, u'y = x?

paBubl Hymo B Touke (0, 0). Ho B m000# OKpPECTHOCTH ATOM TOYKU MpHUpaiieHue (OyHKIIUH

AU = X2y -0= X2y MOKCT NPHUHUMATL W TOJOXHUTCIIbHBIC W OTPULATCIIBHBIC 3HAYCHMA.

[Toatomy Touka (0, 0) HEe ABIAETCS TOYKOM IKCTpEMyMa.

0 o
YTo0OBI IIPOBEPUTH, SABJLIETCA JIM TOYKa X TOYKOM OJBKCTpEMYMA HaAAO IIPOBEPUTH
AOCTATOYHBIC YCIIOBUA OKCTpEMYyMa.

HanomHuM cHa4asa HEKOTOphIC OMpEeCIICHHs 3 Kypca anreOpsl.
n
Ksagpatuunas ¢opma  K(Xq,..., Xp) :.Z ajXiXj, ajj=ajj (i,j=1..,n) HasbBacTcs
i,j=1
nonoacumenvro (ompuyamenvhno) onpedenennoii, ecnn K(xq,...,Xp) >0 (K(X,...,X,) <0) mous
JTIOOBIX OTIMYHBIX OT HYIS X{,..., X, -

KBanpatuunas ¢opma, SBISIONIAsACS MOJOKUTEIBHO WU OTPUIATEIHLHO OMPEEICHHOM,
Ha3bIBACTCS TAK)KE MIPOCTO onpeodeieHHol KBaApaTUIHON POopMOi.

KBanpartnunas ¢opma, nmpuHHMaromas Kak IOJO0XHUTENbHbIE, TaK U OTpPHUIATEIbHbIC
3HAYCHMUs1, HA3bIBACTCS HEONPEOeNeHHOU.

CrnpaBeiiBa cienyrolas Teopema.

Teopema 2. (JocTtaTtouHoe yciaoBue 3xkcTrpemyMma). Ilycts Gpynkuus u= f (X, ..., Xp)

ornpeaciyicHa 1 UMECT HCIIPCPBIBHBIC MMPOU3BOJHBIC BTOPOI'O IMMOPsSAJIKa B HGKOTOpOﬁ OKPCCTHOCTU



Toukn  X° :(Xf Xr? ). W nyctb x0  apnsercs CTAallMOHAPHOM  TOYKOM,  T.€.
of (x°)
v 0 (k=1,...,n). Toraa ecnu kBagpaTnuHas Gopma
k

n A2 0

o f(x")
k(dxg,...,dXy) = ——=dx;dX; 1
(dxq n) i,jZ::1 5‘Xi8Xj 97 1)

T.e. BTOpoi nuddepenuuan d2f (XO), SBJIETCS TOJIOKUTENBHO OIpeeNIeHHON (OTpHUIIaTeIbHO

OTIPENIETICHHOW) KBaApaTUUYHOM (POPMOH, TO TOUYKA x0  aBmsercs  TouKoit MHUHUMYyMa

(makcumyma). Ecim xe kBanpatuunas ¢popma (1) siBiasieTcs HeolpeeIeHHO|, TO B TOUKE x0 mer
IKCTpEeMyMa.

[Ipu mpakTUYecKOM NPUMEHEHHWH 3TOH TEOpEeMbl BO3HUKAET BOIPOC: KaK YCTAaHOBHTH,
Oyzet nu kBagpatuuHas ¢popma (1) HOT0KUTEIBHO UM OTPULIATENBHO ONpeaesieHHOM. [{ns sToi
LEJTH MOJKET CITY>KHTh, Hanpumep, kpumeputi Cunveecmpa, TOKa3bIBa€MbIi B Kypce anreopsl. OH

COCTOMT B CJICAYIOLICM.

n
Jns toro, 4ro Obl kBampatwuHas dopma K(Xq,...,Xn) = Z ajXiXj, &j=4aji, Obuia
i j=1

TTOJIOKUTENHHO OMPEICIICHHON, HE0OXO0IMMO 1 JOCTATOYHO, YTOOBI

all a12 a.ln
4 a a1 2 &3 a a a
a11>0, 11 12 >0, do1 dpp Aoz >0, .., 21 22 2n >0.
ay; ax
a3; adgzp asg
anl a2n ann

n
Jns toro, 4ro Obl kBampatwuHas dopma K(Xq,...,Xn) = Z ajXXj, &j=4aji, Obuia
i j=1

OTpHULATCIIEHO onpeneneHHoﬁ, HCO6XO,[[I/IMO n 10CTaTO4YHO, YTOOBI

&1 Q2 N3 3y
Ay @rn arx a
21 Ay A3 Ay 0 ...
31 azp dzz Ay
1 Q42 43 ayy

a1 a 91 Y2 &3
11 12 >0, dpq dgp do3 <0,

A1 < 0,
dy; axy

31 azy 4dz3



B namem ciyyae k03 uumeHTs 8jj 9TO €CTh YACTHBIC IPOU3BOIHBIC BTOPOTO NOPsIKa

2 0
22100

byakuun U= f(x,..., X,) B CTallMOHAPHOW TOUKE X0=(Xf,...,xr?). Te. g&j= "
X Xj

I, j=L1..,n.

Cdhopmynupyem Temepb Teopemy 2 mius (QyHKIMH IBYX mepeMeHHbIXx Z= f(X,Y),
BbIpa3uB YCJIOBHUS, HAKIIAZIbIBACMBIC Ha KBAIPATUIHYIO (I)OpMy (1), B IBHOM BHAC 4YCPC3 YaCTHLIC
MIPOU3BOIHEIE BTOPOT'O OPSIKA.

Teopema 3. Ilycts Gpyukius z= f(X,y) omnpenencHa ¥ UMeeT HENPEPHIBHBIE YAaCTHBIE
IPOU3BOJHBIE NIEPBOTO M BTOPOTO MOPSAAKOB B OKPECTHOCTH TOUKH (X, Yp) , KOTOpas SBIACTCS
CTAalMOHAPHOH, TO ecThb ynoBuersopsier ycmowim fy(Xp,Yo) =0, fy(X,Yp)=0. Beenem

0003HAYEHUS:
a1 = fix (X0, Yo), @12 = fry (X0, Yo) . @2 = fyy (X0, Yo)-

Torna B Touke (Xg,Yg) ynkuus z= f(X,y)
1) nmeeT MakCUMyM, €ClIi @17ap0 — (a12)2 >0, &1 <0,
2) UMeeT MUHUMYM, €CIIH  811app — (alz)2 >0, a1 >0,

2
3) He nMeeT HKCTpeMyMa, ecltl &1y —(812)” <0,
4) MOXET UMETb YKCTPEMYM, a MOXKET 1 HE UMETh, TO €CTh TPeOyeTCs JOIOIHHTEIEHOE

HCCIIEIOBAaHHE, €CITU 811899 — (alz)2 =0.

Joxa3arenbcTBo. OueBUIHO, MYHKTHI 1) U 2) cienyrot u3 kpurepus CunbBectpa. [lyctsb

BBITIOJTHEHO YCIIOBHE & 1899 — (a12)2 < 0. PaccMoTpuM KBaipaTnaHyto GopMmy

k(dx, dy) =df (%0, Yo) = fy(Xo, Yo)dx® +2 fyg (X, Yo)dxdy + £, (¥, Yo)dy® =

= alldx2 + 2ayodxdy + a22dy2.

ITpu a1 # 0 MBI MOXKEM NIPeoOpPa3oBaTh €€ K BUIY:

1
k(dlx, dy) = aq4dx® + 28y p0xdy + agpdy” = a—[(andx +agp0y)? + (aysagy ~af)dy? |.
11



MoxHo 3ametuTh, uto K(dX,dy) Oymer HeompenencHHa, Tak kak 3Hak K(dx,0) coBmamaer co
3HAKOM ay1, a K(8y9,—8 1) UMeeT 3HaK IPOTHUBOIOJIOXKHBIH 3HAKY 811 -

Ecmm &1 =0,ay, #0, TO aHaJIOrMYHBIMK IPEOOPAa3OBaHUSIMU MOXHO IIOKa3aTh
HEOMNPeIeIeHHOCTh KBAPATUIHOM (hOPMBI.

Eciu a7 =0,ay, =0, 10 k(dx,dy)=28,dxdy. OgeBunHo, 3Ta KBajpatHyHas ¢opma
TOXE HeompeaenenHa, Tak kak 3Hak K(dx,dy) Oymer mporuBomonokeH 3Haky K(dx,—dy).

Takum 00pa3om, MyHKT 3) 1OKa3aH.

YrtoObl OKa3aTh MyHKT 4), mpuBeeM JiBa npumepa. Y GyHkumu z = (X+ y)2 touka (0,0)

SIBJISICTCSL CTAI[MOHAPHOM W TOYKOW SKCTpeMyMa, Tak Kak z>0 g mobbix x u y. [lanee
Z3y = Z;'(y = z’)',y =2, TIOATOMY BBINIOJHSIETCS YCIOBHE 811899 —(alz)2 =0. VYV npyroit pyHKIHH

szy3 touka (0,0) Takke sABIAETCS CTAIIMOHAPHOM, HO HE SBISIETCS TOYKOW IKCTpemMyMa,

IIOCKOJIBKY B JII000H OKPCCTHOCTH HYJIA 3Ta Q)YHKHI/IH MeHseT 3Hak. Ho Bce yacTHBIE

MPOW3BOJHBIE BTOPOTO TOPSAAKA B OTOM TOYKE PaBHBl HYIIO, I[OITOMY YCJIOBHUE

1800 — (alz)2 =0 cHoBa BeimonHeHo. TakuM 06pa3oM, TeopeMa MOITHOCTHIO 10Ka3aHa.

IIpumep. MccaenoBars Ha SKCTpeMyM QYHKIUIO Z = X + y3 —3Xy .

Haiinem crauronapHble TOYKH:
' 2 ' 2
2y =3x" -3y =0,2zy =3y"-3x=0 = (X,¥1)=(0,0),(X,¥2)=(11.
Torna nns nepsoit Touku (X, y1) = (0,0) momyunm

a1 =24x(0,0) =0, ap =24,(0,0)=-3, ay =2y,(0,0)=0,

CIIEZIOBATENBHO, 811899 — (a12)2 =-9<0, 10 ectp Touka (X,Y1)=(0,0) He sBusercs

OKCTPEMYMOM.

Jlns BTopoii Touku (X9, Yo) = (L, 1) Haiinem

a1 =2y (L1) =6, ayp =27}y (L1) =—3, apy =7y (1, 1) =6,



oTCI0fa 817dp) —(alz)2 =27>0, 1o ecTb TOuKa (X9,Yo)=(11) sBNAeTCA TOUKON MHUHUMYMA,

Tak Kak a1 >0.

YCnoBHbIN JKCTpeMyM beHKLl,I/II/I HECKOJ1IbKNUX NepeMeHHbIX

MHorue 3a1a4i Ha HAXOKIEHUE DKCTPEMyMa CBOJIATCS K HAXOXKACHHUIO DKCTPEMYMOB
(GYHKIMU OT HECKOJBKHX IMEPEMEHHBIX, KOTOPBIE CBA3aHBI MEXIY COOOH JOMOIHUTEIEHBIMU
yCIOBUAMU. B 3TOM cilydae TOBOPAT 0 3a7a4e HAXOXKIEHUS YCI06HO20 IKCMPEMYMA.

ITycte Tpebyercs HalTH TOYkM dKcTpemyMa (yHkuuu U= f (X, ..., X,) HOpU ycloBuwu,

4TO CIIpaBCAJIUBBL

O1(X, - Xn) =0, ..., o (X, ..., X3) =0, m<n. (2)

VYpaBHeHus (2) Ha3bIBAIOTCS YPAGHEHUSIMU CE53U.

0 o
Touka X~ Ha3pIBaeTCd TOYKOM YCN06HO20 MaKCcUmMyma, €CIu CYIIECTBYET OKPECTHOCTDb

9TOM TOYKH TaKasi, 4TO JUISI BCEX TOUCK X = (Xq, ..., Xy) U3 ITOH OKPECTHOCTH, yAOBIECTBOPSIONINX
YpPaBHEHHSIM CBSI3H, BBITIOJHACTCS HEPABEHCTBO f(XO) > f(X) u Ha3pIBaeTCS TOYKOH YCI08HO2O
munumyma, ecma | (XO) < f(x).

IIycte dynxkmm U= (X, ... X5), & (X Xn)s -oos Om(X, ..y Xp) HEOPEPBHIBHO

muddepeHIpyeMbl B OKPECTHOCTH TOYKHU x® u B 3TOM TouUKE paHr mampuyvl Hxobu nns

YPaBHEHUH CBSI3U
8(p1 / 6X1 chl / 8Xn
OPm 0% ... 0@ /0%,

paBeH M. HanomHuM, 9TO B 3TOM ciaydae cuctema QyHKIUH @ (X, .., Xn)s -0 Oy (X0s -y Xp)

HE3aBHCHMa B OKPECCTHOCTHU TOYKHU XO . 13 OIpCaACICHUA paHra CJICAYCT, YTO B TOYKE XO XOTA

OBl OJMH U3 OHpeHCHHTCHCﬁ BuUaa



a(pl / éxil a(pl / 8xim
Opm [ 0%, .. Opm /0K
oTIMYeH OT HyJs. [lycTh st onpeeeHHOCTH 3To OyieT

a(pllaxn_m+1 8(plléxn
=0 (3)
0Pm | O%Xn—m+1 - OPm 0%,

Torpa mo TeopeMe O HESIBHBIX (YHKIUSAX CHUCTEMY YpaBHEHUH (2) MOXHO pa3peiuTh

OTHOCHUTEJILHO NEPEMEHHBIX Xp_mads-++s Xn -

Xn-—m+1 = W14, - Xn-m)s -+ X0 =Wm (4, - Xn—m)

[MoncTaBnss 3TH paBeHCTBA B QyHKIMIO U = f (X, ..., Xy), TOTY4UM QYHKIIHIO

U= (X Xnems Y Wm) = 904, - Xq—m) 4)

OT n — m NepeMeHHbIX. Torna 3agada O HAXOXKJIEHUHM YCIOBHOTO 3KCTpeMyMa (QYHKUIHMH N

nepeMeHHbIX U= f(X,..., X;,) CBOAMTCA K 3afaye O HAXOXKAEHHH OOBIYHOTO HKCTpeMyMa

GbyHKIMH N — M mepeMeHHbIX U =g(X,..., Xa_m)- OTO OJUH U3 CIIOCOOOB pELIEHHs JAaHHOM
3aa4i.

PaccmoTpuM apyroit MeTo1, KOTOpBIN Ha3bIBAETCS Memooom Jlazpandica.

0 .
Teopema 4. Ilyctb Touka X SBISETCA TOYKOH YCIOBHOTO JKCTpemMyMma (GYHKIIUU

u= f(X,.., X,) HpH BBINOJIHEHUH ypaBHEHUH cBs3H (2). Torma cymecTByIOT Takue 4HCIa

M, A9, ...y Ay, UTO B TOUKE x0 BimonHsoTCS YCIOBHS
M=t A — =0, i=12..n (5)

Caencrue. (Heo0xommmble YCI0BHSI CYLIECTBOBAHHSI YCJIOBHOIO IKCTpeMyMa)

Beenem dynKIuio



L) = (X4 X0) + D 101 (4, s X
i=1

KOTOpasi Ha3bIBaeTCs (yHKyuetl Jlazpanoica, IpU 3TOM NapaMeTpsl Aq, Ay, ..., Ay, Ha3bIBAIOTCS

MHOMNCUMETAMU ﬂaepaH:)fca. Torma ecimm Touka XO SIBIISICTCS TOYKOM YCJIOBHOT'O 3KCTpEMYMaA IJIA

bysxuun U= f (X, ..., Xy), TO OHa SBJSETCS CTAlMOHApHOM Toukoi mia QyHkuuu Jlarpamxa,

T.€. B OTOM TOUYKE BBITIOITHSIOTCS paBE€HCTBA:

oL(x°)
6Xk
e (x%)=0, i=1..m

=0, k=1,..,n,

Hoka3zarenbcTBo Teopembl 4. Ilycth TOuKa x0 :(Xf Xg) SIBJISIETCST  TOUKOM

YCIIOBHOTO 3KcTpemyMma Jutst pyHkiuu f u mycts B 3TOM TOUKe BbINOJIHsIETCs yeiaoBue (3). Torma

TOYKa (Xf Xg_m) SBIIIETCA TOYKOM OOBIYHOTO JKCTpemyma s QyHkuuu ¢ (cM. (4)),

IIO3TOMY B CUIIY TCOPCMEI 1 Bce yacTHBIC IMPONU3BOAHBIC (I)YHKI_II/II/I J paBHBI HYIIIO B 3TOM TOYKC,

a, CJIeIOBATENIBHO, B ATOM TOUKE
dg(Xq, .., Xp—m) =0
WA
df (X4, Xn—m» W1, Wm) =0.
PackpeiB nuddepeniman, momryaum

ﬂdx1+...+idxn:0. (6)
OXq OXn

[Hanee, Boranciss auddepeHnunansl oT JEBOW U MPaBoi YyacTel KaXkJ10ro U3 paBeHCTB (2),

MIOJTyYUM



Bi gy . +Pigy —0, i=1..m. (7)
6X1 aXn

B dopmynax (6) u (7) mubdepenmmanst  OXq,...,dXq_y CcyTh auddepeHmansl

HE3aBUCHMBIX MEpeMeHHBIX, a Juddepertmansl  dXy_miq,--»dXq CyTb audpdepeHmanst

GbyHKIMHA q,..., Yy, B TOUKE x0. Vmuoxus Kaxgaoe paBeHCTBO (7) i (yHKIUM @ Ha

HEKOTOPOE YHCIIO Aj U CI0XKUB BCE 3TU PABEHCTBA MEKAY COOOMH U ¢ paBEHCTBOM (6), OIy4nM

BriOepem yncna Aq, Ay, ..., Ay TaK, 4TOOBI B TOUKE x® Bomonmsmcs paBeHCTBA

of k 8(p,

—+
' ox

=0, j=n-m+l..n. (8)
OX i sl

j

DTO MOXHO clenaTh, TaK Kak paBeHCTBa (8) MpeAcTaBisIOT COOON CUCTEMY m JIMHEWHBIX

ypaBHeHI/Ifl C HCHU3BCCTHBIMU }‘“11 7\,2,..., 7\,m, npuieM OnpeaACIUuTCIIb MATPHULIbI CUCTEMbI €CTbh

onpenenutens (3) U OH OTAMYEH OT Hyis. IIpu TakoM BeIOOpE Yncen Aq, Ay, ..., Ay, UMEEM

n—-m
> | o Zx 9 lox; =0.
j=1

J J

3IleCB YK€ BCC I[I/I(b(i)epeHLII/IaHBI HE3aBUCUMBI U MOI'YT IIPUHHUMATH JII00BIE 3HAYEHUS.

beps xaxabiit pa3 oguH u3 audQepeHnnanoB paBHbIM €AUHUIIE, & OCTAIbHbIE PaBHBIMH HYIIIO,

IIOJIYYHUM paBCHCTBA

Zx % o j=1..n-m. (9)
i 6x

PaBenctra (9) coBmectHo ¢ (8) narot (5). Teopema nokazaHa.



CnenctBue k TeopeMe 4 MO3BOJSAET HAMTH TOUKH MOJO3PUTEIbHBIE HA DKCTPEMYM, HANSA
cTarnoHapHble Touku ¢yHkiuu Jlarpanxa. Cregyromas Teopema, KOTOPYIO Mbl IPUBOAUM 0e€3
JI0Ka3aTeNIbCTBA, MO3BOJISIET OINPENCIUTh, SBISACTCA JIM yKa3aHHAs TOYKAa TOYKOM YCIOBHOIO
JKCTpEMyMa paccMaTpuBacMOM 3a1a4H.

Teopema 5. (JocraTo4yHble YCJI0BHS CYIIECTBOBAHUS YCJOBHOI0 JIKCTPeMyMa).

IMycts dynxkuuun U= f(x,.... Xq):, O (X0 Xn)y -oos O (X, ...y Xp)  IBAXKIBI HEMPEPHIBHO

0

muddepeHIpyeMbl B OKPECTHOCTH TOYKHU X~ , 9Ta TOUKA YAOBIETBOPSET YPAaBHEHUSM CBs3U (2)

U B ITOW TOYKE BBIMNOJHIIOTCS HEOOXOAMMBIC YCJIOBHS YCIOBHOTO 3KCTpeMyMma, T.€. OHa

SIBJISIETCS CTAIMOHAPHOW TOUKOM 1iist pyHKImu Jlarpanxa:

L) = e X0) + D201 04,0 Xg)
i=1

Torma dynxmus u= f(x},..., X,) HMEET YCIOBHBI MaKCUMyM B TOUKE x°

, €CIIH BTOPOH
muddepennuan ¢ynkuuu Jlarpanka B 3TOH TOUKe SBISETCS OTPULATEIBHO OIpE/elIeHHON

KBaIpaTHYHOH (opMoli TepeMeHHbIX dXq,...,dX,, T.e. d2L(x0)<O U HMEET YCIIOBHBIN
MUHHMYM, €CIIH d2L(X0)>O. [lpu >TOM MOJKHBI BBIMONHATBECS ycioBusi (7). Eciam 3Hak

BTOporo auddepennmana pynkuun Jlarpamxka B Touke x0 sBrsercs HEOIPEAEIEHHBIM, TO B
JAHHOM TOUYKE YCIOBHOI'O HKCTPEMyMa HET.

24 y2 =5 Ha yCIOBHBIN

IMpumep. UccnenoBath GyHKINIO Z = X+2Y TPH YCIOBHH X
IKCTPEMYM.

VpaBHenne cBa3m  umeer B (X, Y) = X2 + y2 —-5=0. Panr MaTpunsl
(8([)/ ox oopl Oy):(ZX 2y) paBeH €IUHUIE, MTOATOMY MOXKEeM MPUMEHUTh MeTon Jlarpamxka
JUISl HAXOXKJICHUS YCIIOBHOTO SKCTPEMyMa.

CocraBuMm ¢ynkmuto Jlarpamka: — L(X,Y,A) =x+2y+ 7»(X2 + y2 —5). U3 cucrtemsl

yYpaBHEHUN

A o iox=0, L_oimy=0 x2+y2-5-0
OX oy

HaiieM (X, Y1) =(-1-2) mpu A =1/2, (Xp,Y2)=(L2) nmpu A, =-1/2.



Tax xax Ly =2), Ly =0, Ljy =2\, nomysmm d®L(x, y,%) = 22.(dx* +dy?).
Torna B touke (X, Y1) =(-1—-2) mpu Ay =1/2: d?L(-1L—-2, 1/2)=dx?+dy? >0, 1o
ectb Touka (Xq,Y;)=(-1—-2) sBisercs TOYKOM MHHUMyMa. AHAJIOTUYHO, BO BTOPOIl TOYKe

(X0, Y2)=(L2) mpu Ay, =-1/2 monyunm d?L(L 2, —1/2) =—(dx? +dy?) <0, crexoBatebHo,

Touka (Xp,Yy) =(1,2) aBnsgeTcs TOUKOH MaKCUMyMa.



