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§1. Mpuseperune hopm K KAHOHUHECKOMY BUAY U 3aKOH UHEPLUMN



MoHATne KBagpaTuyHOl hopMmbl

®opmoii Hap nonem F HasbiBaeTCst MHOrouneH ns Flz1,Z2,. .., Ty], B KOTOPOM
BCE OfHOYJIEHbI MEIOT OfHY U Ty XK€ HEHYJIEBYIO CTeneHb (cTeneHb ¢hopmbl).
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MoHATne KBagpaTuyHOl hopMmbl

®opmoii Hap nonem F HasbiBaeTCst MHOrouneH ns Flz1,Z2,. .., Ty], B KOTOPOM

BC€ OAHOYJI€HblI UMEIOT OAHY U TY XK€ HEHYNEBYIO CTEMNEHb (CTeI'IeHb d)OprI).

®opmbl 1-ii cTeneHun, T.e. MHOTOYNEHbI BUAA G1X1 + G2X2 + « + + + AnTn, TAE
ai,az,...,an € F, a x1,22,...,Ty, — NEPEMEHHbIE, HA3bIBAIOTCA JIMHENHbLIMUY.
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MoHATne KBagpaTuyHOl hopMmbl

®opmoii Hap nonem F HasbiBaeTCst MHOrouneH ns Flz1,Z2,. .., Ty], B KOTOPOM
BCE OfHOYJIEHbI MEIOT OfHY U Ty XK€ HEHYJIEBYIO CTeneHb (cTeneHb ¢hopmbl).

®opmbl 1-ii cTeneHun, T.e. MHOTOYNEHbI BUAA G1X1 + G2X2 + « + + + AnTn, TAE
ai,az,...,an € F, a x1,22,...,Ty, — NEPEMEHHbIE, HA3bIBAIOTCA JIMHENHbLIMUY.

®opmbl 2-ii CTeNeHN Ha3bIBALOTCA KBaZPaTUYHBLIMU.
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MoHATne KBagpaTuyHOl hopMmbl

®opmoii Hap nonem F HasbiBaeTCst MHOrouneH ns Flz1,Z2,. .., Ty], B KOTOPOM
BCE OfHOYJIEHbI MEIOT OfHY U Ty XK€ HEHYJIEBYIO CTeneHb (cTeneHb ¢hopmbl).

®opmbl 1-ii cTeneHun, T.e. MHOTOYNEHbI BUAA G1X1 + G2X2 + « + + + AnTn, TAE
ai,az,...,an € F, a x1,22,...,Ty, — NEPEMEHHbIE, HA3bIBAIOTCA JIMHENHbLIMUY.

®opMbl 2-1i cTENEHN Ha3bIBAOTCA KBagpaTuyHbimMu. [pn paccMoTpeHun
KBafpaTu4YHbIX (DOPM CHMTAEM, YTO XapakTepuctuka nons F' otauyHa ot 2.
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MoHATne KBagpaTuyHOl hopMmbl

®opmoii Hap nonem F HasbiBaeTCst MHOrouneH ns Flz1,Z2,. .., Ty], B KOTOPOM
BCE OfHOYJIEHbI MEIOT OfHY U Ty XK€ HEHYJIEBYIO CTeneHb (cTeneHb ¢hopmbl).

®opmbl 1-ii cTeneHun, T.e. MHOTOYNEHbI BUAA G1X1 + G2X2 + « + + + AnTn, TAE
ai,az,...,an € F, a x1,22,...,Ty, — NEPEMEHHbIE, HA3bIBAIOTCA JIMHENHbLIMUY.

®opMbl 2-1i cTENEHN Ha3bIBAOTCA KBagpaTuyHbimMu. [pn paccMoTpeHun
KBafpaTu4YHbIX (DOPM CHMTAEM, YTO XapakTepuctuka nons F' otauyHa ot 2.

KBap,paTl/l‘-IHyK) d:)OpMy NPUHATO 3anNncCbiBaTb B BUAE

q(x1,T2,...,20) = anz; + axpxs + - + Annt2 +
+ 2a12x122 + 2a13x1T3 + - + 201nT1Tn +

+ 2a237223 + -+ +  2a2n,T2Tn +

o +

+ 2a/nfl nIn—-1Tn ,

roe a;; € F pnsascex 4,7 =1,2,...,n,4< J, a T1,Z2,...,Tn — NEPEMEHHbDIE.
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MoHATne KBagpaTuyHOl hopMmbl

®opmoii Hap nonem F HasbiBaeTCst MHOrouneH ns Flz1,Z2,. .., Ty], B KOTOPOM
BCE OfHOYJIEHbI MEIOT OfHY U Ty XK€ HEHYJIEBYIO CTeneHb (cTeneHb ¢hopmbl).

®opmbl 1-ii cTeneHun, T.e. MHOTOYNEHbI BUAA G1X1 + G2X2 + « + + + AnTn, TAE
ai,az,...,an € F, a x1,22,...,Ty, — NEPEMEHHbIE, HA3bIBAIOTCA JIMHENHbLIMUY.

®opMbl 2-1i cTENEHN Ha3bIBAOTCA KBagpaTuyHbimMu. [pn paccMoTpeHun
KBafpaTu4YHbIX (DOPM CHMTAEM, YTO XapakTepuctuka nons F' otauyHa ot 2.

KBap,paTl/l‘-IHyK) d:)OpMy NPUHATO 3anNncCbiBaTb B BUAE

2 2 2

q(x1,z2,...,2n) = anzxi + axr; + - + Anny, +

+ 2a12x122 + 2a13x1T3 + - + 201nT1Tn +

+ 2a237223 + -+ +  2a2n,T2Tn +

F o +

+ 2a/nfl nIn—-1Tn ,
roe a;; € F pnsascex 4,7 =1,2,...,n,4< J, a T1,Z2,...,Tn — NEPEMEHHbDIE.
- — n L. . L.

KomnakTHas sanuce: (21,22, ...,Tn) = D0, QijTiT;; NP 3TOM CHUTalOT,

4TO Q5 = Qji-

M.B.Bonkos §1. Mpuseperune hopm K KAHOHUHECKOMY BUAY U 3aKOH UHEPLUMN



MoHATne KBagpaTuyHOl hopMmbl

®opmoii Hap nonem F HasbiBaeTCst MHOrouneH ns Flz1,Z2,. .., Ty], B KOTOPOM
BCE OfHOYJIEHbI MEIOT OfHY U Ty XK€ HEHYJIEBYIO CTeneHb (cTeneHb ¢hopmbl).

®opmbl 1-ii cTeneHun, T.e. MHOTOYNEHbI BUAA G1X1 + G2X2 + « + + + AnTn, TAE
ai,az,...,an € F, a x1,22,...,Ty, — NEPEMEHHbIE, HA3bIBAIOTCA JIMHENHbLIMUY.

®opMbl 2-1i cTENEHN Ha3bIBAOTCA KBagpaTuyHbimMu. [pn paccMoTpeHun
KBafpaTu4YHbIX (DOPM CHMTAEM, YTO XapakTepuctuka nons F' otauyHa ot 2.

KBap,paTl/l‘-IHyK) d:)OpMy NPUHATO 3anNncCbiBaTb B BUAE

2 2 2

q(x1,z2,...,2n) = anzxi + axr; + - + Anny, +

+ 2a12x122 + 2a13x1T3 + - + 201nT1Tn +

+ 2a237223 + -+ +  2a2n,T2Tn +

F o +

+ 2a/nfl nIn—-1Tn ,
roe a;; € F pnsascex 4,7 =1,2,...,n,4< J, a T1,Z2,...,Tn — NEPEMEHHbDIE.
- — n L. . L.

KomnakTHas sanuce: (21, %2, ..., %n) = D0, QijTiT;; NP 3TOM CHUTalOT,

4TO a;; = aj;. CummeTpuyeckas matpuua A = (aij)nxn Ha3biBaeTCA

matpuyeii popmbl q(T1, T2, ..., Tn).
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MoHATne KBagpaTuyHOl hopMmbl

®opmoii Hap nonem F HasbiBaeTCst MHOrouneH ns Flz1,Z2,. .., Ty], B KOTOPOM
BCE OfHOYJIEHbI MEIOT OfHY U Ty XK€ HEHYJIEBYIO CTeneHb (cTeneHb ¢hopmbl).

®opmbl 1-ii cTeneHun, T.e. MHOTOYNEHbI BUAA G1X1 + G2X2 + « + + + AnTn, TAE
ai,az,...,an € F, a x1,22,...,Ty, — NEPEMEHHbIE, HA3bIBAIOTCA JIMHENHbLIMUY.

®opMbl 2-1i cTENEHN Ha3bIBAOTCA KBagpaTuyHbimMu. [pn paccMoTpeHun
KBafpaTu4YHbIX (DOPM CHMTAEM, YTO XapakTepuctuka nons F' otauyHa ot 2.

KBap,paTl/l‘-IHyK) d:)OpMy NPUHATO 3anNncCbiBaTb B BUAE

q(z1,x2,...,2n) = anz? +  agrs + - + Annt2 +
+ 2a1271722 + 20137123 + -+ + 2010 T1Tn +
+ 2a237273 + -+ +  2a2nT2Tn +
F o +
+ 2an-1nTn-1Zn ,
roe a;; € F pnsascex 4,7 =1,2,...,n,4< J, a T1,Z2,...,Tn — NEPEMEHHbDIE.
KomnakThas sanuce: q(z1,%2,...,%n) = > ' | QijTiT;; NPN STOM CHMTAIOT,
4TO a;; = aj;. CummeTpuyeckas matpuua A = (aij)nxn Ha3biBaeTCA
matpuyeii popmbl q(z1, T2, ..., Tn). Monoxus X := (xl T2 ... xn)T,
MOXHO 3anucate q(x1,2e,...,2n) = X AX — MaTpuyHas 3anuce dopMbi.
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3a4eM Hy>KHbl KBagpaTuyHble hopMbl?

Jobyto poctaTtouHo rnagkyto dyrkumio f: R™ — R B okpecTHOCTU ntoboii
Touku xo = (x3,23,...,22) MoxHO pasnoxuTs no dopmyne Teiinopa.
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3a4eM Hy>KHbl KBagpaTuyHble hopMbl?

Jobyto poctaTtouHo rnagkyto dyrkumio f: R™ — R B okpecTHOCTU ntoboii

Touku xo = (x3,23,...,22) MoxHO pasnoxuTs no dopmyne Teiinopa.
A uMeHHo, ecan X1 = (1,23, ...,2h) — TOYKA U3 OKPECTHOCTU TOYKM Xo
WAz i=xr —x) gnai=1,2,...,n, T0

f(x1) = f(x0) + g—xf (x0) Azi + Y (95—(9]; (x0) AziAzj + ...,
i=1 " i,j=1 v

roe MHOroTo4me 3aMeHAET YNEHbI bonee BLICOKOro nopsaakKa ManocTtu.
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3a4eM Hy>KHbl KBagpaTuyHble hopMbl?

Jobyto poctaTtouHo rnagkyto dyrkumio f: R™ — R B okpecTHOCTU ntoboii
Touku xo = (x3,23,...,22) MoxHO pasnoxuTs no dopmyne Teiinopa.
A uMeHHo, ecan X1 = (1,23, ...,2h) — TOYKA U3 OKPECTHOCTU TOYKM Xo
nAz =af —a2d gnsi=1,2,...,n, To

o*f

f(x1) = f(xo0) + Z g—mf (x0) Az; + Z - (x0) Az; Az + ...,
i=1 " dg=1 "t

rA€ MHOrOTOYME 3aMeHsIeT YieHbl Boniee BLICOKOro Nopsigka ManocTu.

B «0bbiuHbIx» Toukax npupawenune dyHkuum Af = f(x1) — f(xXo)
onpefensieTcs B NepBoM NpubAMKeHUN JUHENHON popMoiT Y o, g—fi (x0) Az;
OT npupaLyeHnii aprymenTos (nepseiii gugbcbeperyman). /
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3a4eM Hy>KHbl KBagpaTuyHble hopMbl?

Jobyto poctaTtouHo rnagkyto dyrkumio f: R™ — R B okpecTHOCTU ntoboii

Touku xo = (x3,23,...,22) MoxHO pasnoxuTs no dopmyne Teiinopa.
A uMeHHo, ecan X1 = (1,23, ...,2h) — TOYKA U3 OKPECTHOCTU TOYKM Xo
WAz i=xr —x) gnai=1,2,...,n, T0

Foc) = 10) + 30 2L (o) A+ 30 S (o) A, +
1) = X0 0 Zq X0 TiATj

" 8351 ' — 8@83:] ' 7

i=1 i,j=

rA€ MHOrOTOYME 3aMeHsIeT YieHbl Boniee BLICOKOro Nopsigka ManocTu.
B «0bbiuHbIx» Toukax npupawenune dyHkuum Af = f(x1) — f(xXo)
onpefensieTcs B NepBoM NpubAMKeHUN JUHENHON popMoiT Y o, gf (x0) Az;
OT npupaLyeHnii aprymenTos (nepseiii gugbcbeperyman).
B «uMHTepecHbIx» TOYKax, rAe BCE HacCTHbIE MPOU3BOAHbLIE g pasHbi 0,
npupawerune A f onpep,enﬂeTc;l B NepBOM NPUBAVKEHNN KBAAPaTUYHON

cbopmoii 37, az Ba: (x0) Az;Ax; (BTOpOI AUchcheperyman).
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3a4eM Hy>KHbl KBagpaTuyHble hopMbl?

Jobyto poctaTtouHo rnagkyto dyrkumio f: R™ — R B okpecTHOCTU ntoboii

Touku xo = (x3,23,...,22) MoxHO pasnoxuTs no dopmyne Teiinopa.
A uMeHHo, ecan X1 = (1,23, ...,2h) — TOYKA U3 OKPECTHOCTU TOYKM Xo
WAz i=xr —x) gnai=1,2,...,n, T0

 Of ~  0f
f(x1) = f(xo) + ; Ers (x0) Azi + ”Z D07, (x0) AziAz; +

rA€ MHOrOTOYME 3aMeHsIeT YieHbl Boniee BLICOKOro Nopsigka ManocTu.
B «0bbiuHbIx» Toukax npupawenune dyHkuum Af = f(x1) — f(xXo)
onpefensieTcs B NepBoM NpubAMKeHUN JUHENHON popMoiT Y o, gf (x0) Az;
OT npupaLyeHnii aprymenTos (nepseiii gugbcbeperyman).
B «uMHTepecHbIx» TOYKax, rAe BCE HacCTHbIE MPOU3BOAHbLIE g pasHbi 0,
npupawerune A f onpep,enﬂe'rc;l B NepBOM NPUBAVKEHNN KBAAPaTUYHON
cbopmoii 37, az Ba: (x0) Az;Ax; (BTOpOI AUchcheperyman).
Takas Touka byaeT TouKoii MuHUMyMa, ecan sTopol auddeperuman > 0
415 Bcex HeHyneBbix Ax := (Ax1, Aza, ..., Axy); Byset TouKoli Makcumyma,
ecnun BTopoin guddepeHunan < 0 ans Bcex HeHynesbix AX; He ByneT TOYKOI
SKCTpeMyMa, ecsin BTopoii gudpdeperuman > 0 npu HekoTopom Ax
n < 0 npu HekoTopoMm Apyrom Ax (cegnoBasi Toqka).
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eM HY>XHbl KBagpaTuyHbie dopmbi? (2)

Onpegaenenue

Keagpatuunas cdopma q(x1,x2,...,ZTn) Hag nonem R, 3HaueHne KoTopoii Ha
Nt0bOM HeHyneBOM Habope 3HaYeHUli NePeMEHHbIX NONOXKUTENBHO, Ha3biBaeTCA
MOJIOXKUTETILHO OMPERENEHHOM.
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eM HY>XHbl KBagpaTuyHbie dopmbi? (2)

Onpegaenenue

Keagpatuunas cdopma q(x1,x2,...,ZTn) Hag nonem R, 3HaueHne KoTopoii Ha
Nt0bOM HeHyneBOM Habope 3HaYeHUli NePeMEHHbIX NONOXKUTENBHO, Ha3biBaeTCA
MOJIOXKUTETILHO OMPERENEHHOM.

WNTak, 3anpoc aHann3a cocTouT B ClefytOLLEM: Kak MO faHHOR dopme Hag R
y3HaTb, SIBJSIETCS JIN OHA MOJIOXKNUTENLHO ONpeAeneHHow?
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eM HY>XHbl KBagpaTuyHbie dopmbi? (2)

Onpegaenenue

Keagpatuunas cdopma q(x1,x2,...,ZTn) Hag nonem R, 3HaueHne KoTopoii Ha
Nt0bOM HeHyneBOM Habope 3HaYeHUli NePeMEHHbIX NONOXKUTENBHO, Ha3biBaeTCA
MOJIOXKUTETILHO OMPERENEHHOM.

WNTak, 3anpoc aHann3a cocTouT B ClefytOLLEM: Kak MO faHHOR dopme Hag R
y3HaTb, SIBJSIETCS JIN OHA MOJIOXKNUTENLHO ONpeAeneHHow?

3anpoc reomeTpum BoIrnsguT nHadve. Mbl obcyxpganu reometpudeckue
0bbEeKTLI, 3ajaBaeMble Ha MJIOCKOCTU WM B TPEXMEPHOM MpPOCTPaHCTBE
YPaBHEHUSIMU NEPBOVi CTEMEHUN, — 3TO COOTBETCTBEHHO MpPsIMblE 1 NJOCKOCTMN.
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eM HY>XHbl KBagpaTuyHbie dopmbi? (2)

Onpegaenenue

Keagpatuunas cdopma q(x1,x2,...,ZTn) Hag nonem R, 3HaueHne KoTopoii Ha
Nt0bOM HeHyneBOM Habope 3HaYeHUli NePeMEHHbIX NONOXKUTENBHO, Ha3biBaeTCA
MOJIOXKUTETILHO OMPERENEHHOM.

WNTak, 3anpoc aHann3a cocTouT B ClefytOLLEM: Kak MO faHHOR dopme Hag R
y3HaTb, SIBJSIETCS JIN OHA MOJIOXKNUTENLHO ONpeAeneHHow?

3anpoc reomeTpun BuIrIAgUT nHave. Mbl obcy)xganu reomeTpuyeckne
O61:-eKTbI, 3a4aBa€Mbl€ Ha MNJIOCKOCTU NN B TPEXMEPHOM NPOCTPAHCTBE
YPABHEHNAMMN HepBOIﬁ CTENEHN, — 3TO COOTBETCTBEHHO MPAMbIE N NNOCKOCTW.
A KakKune O6'beKTbI 3a43al0TCA ypaBHEHNAMU BTOpOIﬁ CTENEHN, CKa>XeM,

Az? + Bey+Cy* + Dz + Ey + F = 0?
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eM HY>XHbl KBagpaTuyHbie dopmbi? (2)

Onpegaenenue

Keagpatuunas cdopma q(x1,x2,...,ZTn) Hag nonem R, 3HaueHne KoTopoii Ha
Nt0bOM HeHyneBOM Habope 3HaYeHUli NePeMEHHbIX NONOXKUTENBHO, Ha3biBaeTCA
MOJIOXKUTETILHO OMPERENEHHOM.

WNTak, 3anpoc aHann3a cocTouT B ClefytOLLEM: Kak MO faHHOR dopme Hag R
y3HaTb, SIBJSIETCS JIN OHA MOJIOXKNUTENLHO ONpeAeneHHow?

3anpoc reomeTpun BoIFASAUT nHave. Mol obcy>xganm reomeTpryeckume
0bbeKTbI, 3a4aBaeMble Ha MJOCKOCTU MM B TPEXMEPHOM MpPOCTPaHCTBE
YPaBHEHNSIMUN MEPBO CTEMEHUN, — 3TO COOTBETCTBEHHO MPSIMbIE U MJOCKOCTU.
A Kakue 0bBbEKTBI 3aat0TCS YPaBHEHNUSMIU BTOPOI CTEMNEHU, CKAXKEM,

Az? + Baxy + Cy® + Dz + Ey + F = 0? Insi Toro, 4tobbl pasobpaThcs,
4TO 3aaeT TaKoe ypaBHeHUE, Hafo ero yNpocTuTh.
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eM HY>XHbl KBagpaTuyHbie dopmbi? (2)

Onpegaenenue

Keagpatuunas cdopma q(x1,x2,...,ZTn) Hag nonem R, 3HaueHne KoTopoii Ha
Nt0bOM HeHyneBOM Habope 3HaYeHUli NePeMEHHbIX NONOXKUTENBHO, Ha3biBaeTCA
MOJIOXKUTETILHO OMPERENEHHOM.

WNTak, 3anpoc aHann3a cocTouT B ClefytOLLEM: Kak MO faHHOR dopme Hag R
y3HaTb, SIBJSIETCS JIN OHA MOJIOXKNUTENLHO ONpeAeneHHow?

3anpoc reomeTpun BoIrnaguT nHade. Mol 0bcyxaanm reomeTpnyeckue
0bbEeKTLI, 3ajaBaeMble Ha MJIOCKOCTU WM B TPEXMEPHOM MpPOCTPaHCTBE
YPaBHEHUSIMU NEPBOI CTeneHUn, — 3TO COOTBETCTBEHHO MPSIMbIE U MJIOCKOCTH.
A kakue obbeKTbl 3afjal0TCsl YPaBHEHNSIMU BTOPOI CTEMEHU, CKaXKeM,

Az? + Baxy + Cy® + Dz + Ey + F = 0? Insi Toro, 4tobbl pasobpaThcs,
4YTO 3ajjaeT Takoe ypaBHeHMe, Hafo ero ynpocTuTb. BosHukaer Bonpoc:

Kak ynpocTuTb keagpaTudHyto dopmy Az? + Bxy + Cy? w3 nesoii yactu?
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eM HY>XHbl KBagpaTuyHbie dopmbi? (2)

Onpegaenenue

Keagpatuunas cdopma q(x1,x2,...,ZTn) Hag nonem R, 3HaueHne KoTopoii Ha
Nt0bOM HeHyneBOM Habope 3HaYeHUli NePeMEHHbIX NONOXKUTENBHO, Ha3biBaeTCA
MOJIOXKUTETILHO OMPERENEHHOM.

WNTak, 3anpoc aHann3a cocTouT B ClefytOLLEM: Kak MO faHHOR dopme Hag R
y3HaTb, SIBJSIETCS JIN OHA MOJIOXKNUTENLHO ONpeAeneHHow?

3anpoc reomeTpun BoIrnaguT nHade. Mol 0bcyxaanm reomeTpnyeckue
0bbEeKTLI, 3ajaBaeMble Ha MJIOCKOCTU WM B TPEXMEPHOM MpPOCTPaHCTBE
YPaBHEHUSIMU NEPBOI CTeneHUn, — 3TO COOTBETCTBEHHO MPSIMbIE U MJIOCKOCTH.
A kakue obbeKTbl 3afjal0TCsl YPaBHEHNSIMU BTOPOI CTEMEHU, CKaXKeM,

Az? + Baxy + Cy® + Dz + Ey + F = 0? Insi Toro, 4tobbl pasobpaThcs,
4YTO 3ajjaeT Takoe ypaBHeHMe, Hafo ero ynpocTuTb. BosHukaer Bonpoc:

Kak ynpocTuTb keagpaTudHyto dopmy Az? + Bxy + Cy? w3 nesoii yactu?

Mbi AaanM OTBETblI Ha NOCTaB/I€HHbIE BOMPOCHI.
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HeBprO)K/J,eHHaﬂ JINHENHAA 3aMeHa NEPEMEHHbIX

Onpegaenenue

Cucrtema paBeHCTB Buaa

1 = buiyr + bi2y2 + -+ + binyn,
T2 = ba1yr + ba2y2 + -+ + banyn, (+)

Tn = bnlyl T bn2y2 dF oo ¢ bnnyna

rae bij — ckanspbl, Ha3bIBAETCS JIMHENHON 3aMeHON nepeMeHHbIX. 3aMeHa
Ha3bIBAETCS HEBLIPOXAEHHON, ecnu ee matpuua B = (b;;) HeBbipoxaeHa.
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HeBprO)K/J,eHHaﬂ JINHENHAA 3aMeHa NEPEMEHHbIX

Onpegaenenue

Cucrtema paBeHCTB Buaa

1 = buiyr + bi2y2 + -+ + binyn,
T2 = ba1yr + ba2y2 + -+ + banyn,

Tn = bnlyl T bn2y2 dF oo ¢ bnnyna

rae bij — ckanspbl, Ha3bIBAETCS JIMHENHON 3aMeHON nepeMeHHbIX. 3aMeHa
Ha3bIBAETCS HEBLIPOXAEHHON, ecnu ee matpuua B = (b;;) HeBbipoxaeHa.

3ameny (x) moxHo 3anucatb B Buge X = BY, rge

1 Y1

Z2 Y2
X = , a Y=

Tn Yn

3amena nepementbix Y = B~1 X HaswbiBaetcst 0bpaTHoii k 3amene X = BY .
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MNpueeneHne kBagpaTnYHOl hOPMbI K KAHOHNYECKOMY BUIY

KeagpaTtuuHas cdopmMa MeeT KaHOHUYECKMii BuZ, eCAn MaTpuLa 3Toli popMbl
anaroHansHa. MHeimu cnosamu, popma umeeT KaHOHWYECKUl BUL, eCaun B Hel
Bce KO3hULUEHTbI NPU NMPOU3BEAEHUAX PA3INYHBIX NEPEMeHHbIX paBHbl 0.
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MNpueeneHne kBagpaTnYHOl hOPMbI K KAHOHNYECKOMY BUIY

KeagpaTtuuHas cdopmMa MeeT KaHOHUYECKMii BuZ, eCAn MaTpuLa 3Toli popMbl
anaroHansHa. MHeimu cnosamu, popma umeeT KaHOHWYECKUl BUL, eCaun B Hel
Bce KO3hULUEHTbI NPU NMPOU3BEAEHUAX PA3INYHBIX NEPEMeHHbIX paBHbl 0.

Teopema (0 npuBefeHNN KBaZPaTUHHON hOPMbI K KAHOHUYECKOMY BUAY)

W3 ntoboii kBagpaTnyHOM ¢hopMbl MOXXHO C MOMOLLbIO HEBbIPOXAEHHOM
JINHENHOW 3aMeHbl NMEPEMEHHbIX MOYHYUTL KBaAPATUHHYIO (hOPMY, NMEIOLLYIO
KaHOHWYECKWNIi BUJ.
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MNpueeneHne kBagpaTnYHOl hOPMbI K KAHOHNYECKOMY BUIY

KeagpaTtuuHas cdopmMa MeeT KaHOHUYECKMii BuZ, eCAn MaTpuLa 3Toli popMbl
anaroHansHa. MHeimu cnosamu, popma umeeT KaHOHWYECKUl BUL, eCaun B Hel
Bce KO3hULUEHTbI NPU NMPOU3BEAEHUAX PA3INYHBIX NEPEMeHHbIX paBHbl 0.

Teopema (0 npuBefeHNN KBaZPaTUHHON hOPMbI K KAHOHUYECKOMY BUAY)

W3 ntoboii kBagpaTnyHOM ¢hopMbl MOXXHO C MOMOLLbIO HEBbIPOXAEHHOM
JINHENHOW 3aMeHbl NMEPEMEHHbIX MOYHYUTL KBaAPATUHHYIO (hOPMY, NMEIOLLYIO
KaHOHWYECKWNIi BUJ.

Mebl npueesem gBa fokasaTensctea 31oro akta. Oba OHU KOHCTPYKTUBHBI,
T.. AAlOT aNropuTMbl NpueBeaeHunsi (POpMbl K KAHOHUYECKOMY BUAY.
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MNpueeneHne kBagpaTnYHOl hOPMbI K KAHOHNYECKOMY BUIY

KeagpaTtuuHas cdopmMa MeeT KaHOHUYECKMii BuZ, eCAn MaTpuLa 3Toli popMbl
anaroHansHa. MHeimu cnosamu, popma umeeT KaHOHWYECKUl BUL, eCaun B Hel
Bce KO3hULUEHTbI NPU NMPOU3BEAEHUAX PA3INYHBIX NEPEMeHHbIX paBHbl 0.

Teopema (0 npuBefeHNN KBaZPaTUHHON hOPMbI K KAHOHUYECKOMY BUAY)

W3 ntoboii kBagpaTnyHOM ¢hopMbl MOXXHO C MOMOLLbIO HEBbIPOXAEHHOM
JINHENHOW 3aMeHbl NMEPEMEHHbIX MOYHYUTL KBaAPATUHHYIO (hOPMY, NMEIOLLYIO
KaHOHWYECKWNIi BUJ.

Mebl npueesem gBa fokasaTensctea 31oro akta. Oba OHU KOHCTPYKTUBHBI,
T.. AAlOT aNropuTMbl NpueBeaeHunsi (POpMbl K KAHOHUYECKOMY BUAY.

Mepebiii anroputm (MeTog JlarpaHxa) MeHee rpOMO3AOK B peannsaumm
n paboTtaeT Hag tobbIM MOSEM XapaKTEPUCTUKM, OTJINYHOA OT 2.
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MNpueeneHne kBagpaTnYHOl hOPMbI K KAHOHNYECKOMY BUIY

KeagpaTtuuHas cdopmMa MeeT KaHOHUYECKMii BuZ, eCAn MaTpuLa 3Toli popMbl
anaroHansHa. MHeimu cnosamu, popma umeeT KaHOHWYECKUl BUL, eCaun B Hel
Bce KO3hULUEHTbI NPU NMPOU3BEAEHUAX PA3INYHBIX NEPEMeHHbIX paBHbl 0.

Teopema (0 npuBefeHNN KBaZPaTUHHON hOPMbI K KAHOHUYECKOMY BUAY)

W3 ntoboii kBagpaTnyHOM ¢hopMbl MOXXHO C MOMOLLbIO HEBbIPOXAEHHOM
JINHENHOW 3aMeHbl NMEPEMEHHbIX MOYHYUTL KBaAPATUHHYIO (hOPMY, NMEIOLLYIO
KaHOHWYECKWNIi BUJ.

Mebl npueesem gBa fokasaTensctea 31oro akta. Oba OHU KOHCTPYKTUBHBI,
T.. AAlOT aNropuTMbl NpueBeaeHunsi (POpMbl K KAHOHUYECKOMY BUAY.

Mepebiii anroputm (MeTog JlarpaHxa) MeHee rpOMO3AOK B peannsaumm
n paboTtaeT Hag tobbIM MOSEM XapaKTEPUCTUKM, OTJINYHOA OT 2.

Bropoii anroputm (metog npusesernsi ¢popMel K r1aBHbIM OCSIM) NPUMEHNM
ToNbKO K hopmam Hag nosem R.
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Metog JlarpaHxa
Metog Jlarpatxa. Nycts q(z1, x2,. .., %) — KBagpaTU4Has dopma
c maTtpuueii A = (a;;). Byaem cuntatb, 4TO hopMa He CopepXKUT PUKTUBHBIX
NnepeMeHHbIX, T.e. TaKNX NEePEMEHHbIX T;, 4TO a;; = 0 gnsa Bcex j =1,2,...,n.
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Met

Jlarpax>ka

Metog Jlarpatxa. Nycts q(z1, x2,. .., %) — KBagpaTU4Has dopma

c maTtpuueii A = (a;;). Byaem cuntatb, 4TO hopMa He CopepXKUT PUKTUBHBIX
NepeMeHHbIX, T.e. TaKNX NePEMEHHBIX T;, 4TO a;; = 0 gns Bcex j =1,2,...,n.
Mpusegem dopmy Kk sugy biiyi + g(y2,...,yn), rae g(yz, ..., yn) —
KBagpaTu4yHasi hopMa, 3aBUCALLAS TOSIbKO OT NEPEMEHHBIX Y2, . - ., Yn -
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Met

Jlarpax>ka

Metog Jlarpatxa. Nycts q(z1, x2,. .., %) — KBagpaTU4Has dopma

c maTtpuueii A = (a;;). Byaem cuntatb, 4TO hopMa He CopepXKUT PUKTUBHBIX
NepeMeHHbIX, T.e. TaKNX NePEMEHHBIX T;, 4TO a;; = 0 gns Bcex j =1,2,...,n.
Mpusegem dopmy Kk sugy biiyi + g(y2,...,yn), rae g(yz, ..., yn) —
KBagpaTu4yHasi hopMa, 3aBUCALLAS TOSIbKO OT NEPEMEHHBIX Y2, . - ., Yn -

Ecan a1; = 0 pns Bcex ¢ > 1, To dbopma yxke umeeT Takoii Bug (C ¥ := ;).
Mpeanonoxum nostomy, 4to a1; # 0 gna Hekotoporo ¢ > 1. [Ins npocToThbl
obosHaueHnii bygem cuntats, 4To i = 2 (B 0BLEM Clydae paccyKAeHus
aHanoruyHbl). JanbHeiiwne paccMoTperus pasbusatoTcst Ha gBa ciydasi.
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Met

Jlarpax>ka

Metog Jlarpatxa. Nycts q(z1, x2,. .., %) — KBagpaTU4Has dopma

c maTtpuueii A = (a;;). Byaem cuntatb, 4TO hopMa He CopepXKUT PUKTUBHBIX
NepeMeHHbIX, T.e. TaKNX NePEMEHHBIX T;, 4TO a;; = 0 gns Bcex j =1,2,...,n.
Mpusegem dopmy Kk sugy biiyi + g(y2,...,yn), rae g(yz, ..., yn) —
KBagpaTu4yHasi hopMa, 3aBUCALLAS TOSIbKO OT NEPEMEHHBIX Y2, . - ., Yn -

Ecan a1; = 0 pns Bcex ¢ > 1, To dbopma yxke umeeT Takoii Bug (C ¥ := ;).
Mpeanonoxum nostomy, 4to a1; # 0 gna Hekotoporo ¢ > 1. [Ins npocToThbl
obosHaueHnii bygem cuntats, 4To i = 2 (B 0BLEM Clydae paccyKAeHus
aHanoruyHbl). JanbHeiiwne paccMoTperus pasbusatoTcst Ha gBa ciydasi.

Cnyyaii 1: a11 # 0. O6o3Haunm uepes ¢’ cymmMy BCex cnaraembix ¢opMsl g,
He coflepXXaluux nepemMeHHyto r1. lorga

2 ’
q(z1,x2,...,Tn) = a112] + 2a1221%2 + - - + 20410 Z1%n + ¢ (T2, ..., Tn).

M.B.Bonkos §1. Mpuseperune hopm K KAHOHUHECKOMY BUAY U 3aKOH UHEPLUMN



Metog Jlarpatxa (2)

CymMMy cnaraembix, COAepXalmnx 1, GOMOJHUM A0 MOJIHOrO KBagpaTa:

ai2x2 + -+ ainTn

ail

q(xT1, %2, ..., Tn) = a11 - (1’? + 22 -

+ +q' (z2,...,Tn)

(@122 4 -+ a1n$n)2) _ (a12m2 + - + a1nTn)’

2
an ail



Narpanxa (2)

CymMMy cnaraembix, COAepXalmnx 1, GOMOJHUM A0 MOJIHOrO KBagpaTa:

ai2x2 + -+ ainTn

ail

q(xT1, %2, ..., Tn) = a11 - (1’? + 2z -

+q' (za,...,20) =

n (@122 4 -+ alnxn)Q) _ (a12m2 + - + a1nTn)’

2
all aii
a12T2 + -+ + A1nTn

ail

2
:(111'($1+ ) + g(z2,...,70),

roe
2
(a1222 + - -+ + a1nxn)
ai

g(z2, ..., xn) = ¢ (z2,...,20) —
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Met

Narpanxa (2)

CymMMy cnaraembix, COAepXalmnx 1, GOMOJHUM A0 MOJIHOrO KBagpaTa:

ai2x2 + -+ ainTn

ail

q(xT1, %2, ..., Tn) = a11 - (1’? + 2z -

+

(@122 + -+ + alnxn)Q) _ (a12m2 + - - + a1nwn)® + ¢ (z2,...,2n) =

afl ail
a12%2 + -+ + A1nTn \ 2
=ai - (x1+ +g(x2,...,zn),
a
roe
2
o (a1222 + - -+ + a1nxn)
g(z2,...,xn) =q (z2,...,2n) —
ai
PaccmoTpum 3ameHy nepemeHHbIx
— _ Q12 | ... _ Gin .
1= an; Y2 an Y
To = Y2 )
Tn = Yn
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Metog Jlarpatxa (3)

MaTpuua sToii 3aMeHbl UMeeT BUA

Q12 _ 413 _%in
a1 ai;r "7 a1
0 1 0o ... 0
0 0 1 ... 0
0 0 0 1

Ee onpenennTenb paBeH 1, T.€. 3aM€Ha HEBbIPOXAEHA.
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Metog Jlarpatxa (3)

MaTpuua sToii 3aMeHbl UMeeT BUA

Q12 _ 413 _%in
a1 ai;r "7 a1
0 1 0o ... 0
0 0 1 ... 0
0 0 0 1

Ee onpenennTenb paBeH 1, T.€. 3aM€Ha HEBbIPOXAEHA. ﬂCHO, 4TO

a12r2 + -+ + Q1nTn
Y1 =1+ a , Y2 = T2, «.., Yn = Tn.
11

CnepoBaTenbHo, 3ameHa npusognT opmy q(x1, T2, ..., Tn) K BUAY
any? +g(yz, .-, yn)-
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Met

JNarpanxa (3)

MaTpuua sToii 3aMeHbl UMeeT BUA

Q12 _ 413 _%in
a1 ai;r "7 a1
0 1
0 0 1 0
0 0 0 1

Ee onpenennTenb paBeH 1, T.€. 3aM€Ha HEBbIPOXAEHA. ﬂCHO, 4TO

a12r2 + -+ + Q1nTn
Y1 =1+ a , Y2 = T2, «.., Yn = Tn.
11

CnepoBaTenbHo, 3ameHa npusognT opmy q(x1, T2, ..., Tn) K BUAY
any? +g(yz, .-, yn)-

Cnyyaii 2: a11 = 0. Hanomunm, 4to a1z # 0. Ecnm ase # 0, nomeHsiem
ponsiMn T1 U T2 U NPUAEM K ciydato 1.
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Met

JNarpanxa (3)

MaTpuua sToii 3aMeHbl UMeeT BUA

Q12 _ 413 _%in
a1 ai;r "7 a1
0 1
0 0 1 0
0 0 0 1

Ee onpenennTenb paBeH 1, T.€. 3aM€Ha HEBbIPOXAEHA. ﬂCHO, 4TO

a12r2 + -+ + Q1nTn
Y1 =1+ a , Y2 = T2, «.., Yn = Tn.
11

CnepoBaTenbHo, 3ameHa npusognT opmy q(x1, T2, ..., Tn) K BUAY
anyi +9g(y2, .-, yn).
Cnyyaii 2: a11 = 0. Hanomunm, 4to a1z # 0. Ecnm ase # 0, nomeHsiem

ponamMm 1 U x2 U NpnaeM K cay4daro 1. Echnnm az2 = 0, BbINOJIHUM 3aMeHY
NEPEMEHHbIX

1 = Y1 + Y2 )
T2 = Y1 — Y2 )
xr3 = Y3 )
ITn = Yn
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Metog Jlarpatxa (4)

11 0...0
1-10...0
MaTpuua s1oii 3amenbl umeet Bug | 0 O 1 ... 0| . Ee onpegenutens
00 0 1
1 1 0
paBeH: N P = —2-1= -2 0, T.e. 3aMeHa HEBbIPOXAEHA.
1 _1‘ 0...1
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Metog Jlarpatxa (4)

11 0...0
1-10...0
MaTpuua s1oii 3amenbl umeet Bug | 0 O 1 ... 0| . Ee onpegenutens
00 0 1
1 0
paBeH: ‘ N P = —2-1= -2 0, T.e. 3aMeHa HEBbIPOXAEHA.
L

MpumeHue ee, noay4um chopmy, B KOTOPOIi KosdbdbuLmeHT npu y? paseH a1z,
1, B YacTHocTM, oTamydeH oT 0. 3To cHOBa CBOAWT CMTyauuto K cay4daro 1.
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Metog Jlarpatxa (4)
11 0...0
1-10...0
MaTpuua s1oii 3amenbl umeet Bug | 0 O 1 ... 0| . Ee onpegenutens
000 1
1 0
paBeH: N P = —2-1= -2 0, T.e. 3aMeHa HEBbIPOXAEHA.
1 -1 0 1

MpumeHue ee, noay4um chopmy, B KOTOPOIi KosdbdbuLmeHT npu y? paseH a1z,
1, B YacTHocTM, oTamydeH oT 0. 3To cHOBa CBOAWT CMTyauuto K cay4daro 1.

VlTaK, C noMoLbto HeBprO)Kp,eHHOVI JINHENHO 3ameHol NEPEMEHHbIX MOXXHO
n36aBnThHCA OT cnaraemblx, cogepXxawunx nponsBeneHnsa r1 Ha gpyrue
NEPEMEHHDbIE.
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Metog Jlarpatxa (4)
11 0...0
1-10...0
MaTpuua s1oii 3amenbl umeet Bug | 0 O 1 ... 0| . Ee onpegenutens
000 1
1 0
paBeH: N P = —2-1= -2 0, T.e. 3aMeHa HEBbIPOXAEHA.
1 -1 0 1

MpumeHue ee, noay4um chopmy, B KOTOPOIi KosdbdbuLmeHT npu y? paseH a1z,
1, B YacTHocTM, oTamydeH oT 0. 3To cHOBa CBOAWT CMTyauuto K cay4daro 1.

Ntak, c nomMoLbto HEBLIPOXKAEHHON INHERHOW 3aMeHOI NepeMeHHbIX MOXXHO
136aBNTHLCA OT Caraembix, COAEPXKALLMX NPON3BEAEHUS 1 Ha Apyrue
nepemeHHble. AHANOrMYHO MOXHO M30aBMTHLCA OT CaaraeMbix, COAEPKaLLNX
NpounsBefdeHns T2 Ha OPYrne nepemMeHHble, U T.4.
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Metog Jlarpatxa (4)
11 0...0
1-10...0
MaTpuua s1oii 3amenbl umeet Bug | 0 O 1 ... 0| . Ee onpegenutens
000 1
1 0
paBeH: N P = —2-1= -2 0, T.e. 3aMeHa HEBbIPOXAEHA.
1 -1 0 1

MpumeHue ee, noay4um chopmy, B KOTOPOIi KosdbdbuLmeHT npu y? paseH a1z,
1, B YacTHocTM, oTamydeH oT 0. 3To cHOBa CBOAWT CMTyauuto K cay4daro 1.

Ntak, c nomMoLbto HEBLIPOXKAEHHON INHERHOW 3aMeHOI NepeMeHHbIX MOXXHO
136aBNTHLCA OT Caraembix, COAEPXKALLMX NPON3BEAEHUS 1 Ha Apyrue
nepemeHHble. AHANOrMYHO MOXHO M30aBMTHLCA OT CaaraeMbix, COAEPKaLLNX
NpousBefeHNs T2 Ha Apyrue nepemeHHble, U T.4. HYepes KoHeYHOe Yucno Wwaros
dopma npuMeT KaHoOHWYeCcKuli BUA. O
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Metog JlarpaH»xxa — npumep

MprBegem Kk kaHoHMYecKoMy Bugy dhopmy

f= 4x§ + 2x§ + xg + xi —4x129 — 4123 + 41204 + 4223 — dT324.
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Metog JlarpaH»xxa — npumep

MprBegem Kk kaHoHMYecKoMy Bugy dhopmy

f= 4x§ + 2x§ + xg + xi —4x129 — 4123 + 41204 + 4223 — dT324.

f=4 (1‘? —Ti1T2 — x1x3 + x1x4) + 21‘% + x§ + xi + dzxoxs — dx3Ts
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Metog JlarpaH»xxa — npumep

MprBegem Kk kaHoHMYecKoMy Bugy dhopmy

f= 4x§ + 2x§ + xg + xi —4x129 — 4123 + 41204 + 4223 — dT324.

f=4 (1‘? —Ti1T2 — x1x3 + x1x4) + 21‘% + x§ + xi + dzxoxs — dxsTs =

=4 |(z —lx —lx'—klx)Q— —lx —11"4—11’ ) +
- 1 22 25 24 22 25 24

Y1

+ 2x§ + mg + mﬁ + 4xows — 4x324
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Metog JlarpaH»xxa — npumep

MprBegem Kk kaHoHMYecKoMy Bugy dhopmy

f= 4x§ + 2x§ + xg + xi —4x129 — 4123 + 41204 + 4223 — dT324.

f=4 (1‘? —Ti1T2 — x1x3 + x1x4) + 21‘% + x§ + xi + dzxoxs — dxsTs =

=4 |(z —lx —lx'—klx)Q— —-x —11"4—11’ ) +
- 1 22 25 24 22 25 24

Y1

+ 2x§ + mg + mﬁ + 4xows — 4dx3Ts = 4yf + xg + 2x0x3 + 22204 — 2203%4

M.B.Bonkos §1. Mpuseperune hopm K KAHOHUHECKOMY BUAY U 3aKOH UHEPLUMN



Metog JlarpaH»xxa — npumep

MprBegem Kk kaHoHMYecKoMy Bugy dhopmy

f= 4x§ + 2x§ + xg + xi —4x129 — 4123 + 41204 + 4223 — dT324.

f=4 (1‘? —Ti1T2 — x1x3 + x1x4) + 21‘% + x§ + xi + dzxoxs — dxsTs =

=4 |(z —lx —lx'—klx)Q— —-x —11"4—11’ ) +
- 1 22 25 24 22 25 24

Y1

+ 2x§ + mg + mﬁ + 4xows — 4dx3Ts = 4yf + xg + 22023 + 202T4 — 2434 =

= 4yi + (z2 + 23 + 9U4)2 — (z3 + 91:4)2 — 2x314
e

Y2
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Metog JlarpaH»xxa — npumep

MprBegem Kk kaHoHMYecKoMy Bugy dhopmy

f= 4x§ + 2x§ + xg + xi —4x129 — 4123 + 41204 + 4223 — dT324.

f=4 (1‘? —Ti1T2 — x1x3 + x1x4) + 21‘% + x§ + xi + dzxoxs — dxsTs =

=4 |(z —lx —lx'—klx)Q— —-x —11"4—11’ ) +
- 1 22 25 24 22 25 24

Y1

+ 2x§ + mg + mﬁ + 4xows — 4dx3Ts = 4yf + xg + 22023 + 202T4 — 2434 =

= 4yf + |(z2 + 3 + 9U4)2 — (z3 + $4)2 — 2x3%4 =
e

Y2

= dyi +y5 — a3 — dwszs — o]
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Metog JlarpaH»xxa — npumep

MprBegem Kk kaHoHMYecKoMy Bugy dhopmy

f= 4x§ + 2x§ + xg + xi —4x129 — 4123 + 41204 + 4223 — dT324.

f=4 (1‘? —Ti1T2 — x1x3 + x1x4) + 21‘% + x§ + xi + dzxoxs — dxsTs =

=4 |(z —lx —lx'—klx)Q— —-x —11"4—11’ ) +
- 1 22 25 24 22 25 24

Y1

+ 2x§ + mg + mﬁ + 4xows — 4dx3Ts = 4yf + xg + 22023 + 202T4 — 2434 =

= 4yf + |(z2 + 3 + 9U4)2 — (z3 + $4)2 — 2x3%4 =
e

Y2

=4yl +ys — 23 —dwswy — x5 = Ayt +ys — (1’3+21’4)2—41‘i — 3

Y3
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Metog JlarpaH»xxa — npumep

MprBegem Kk kaHoHMYecKoMy Bugy dhopmy

f= 4x§ + 2x§ + xg + xi —4x129 — 4123 + 41204 + 4223 — dT324.

f=4 (1‘? —Ti1T2 — x1x3 + x1x4) + 21‘% + x§ + xi + dzxoxs — dxsTs =

=4 |(z —lx —lx'—klx)Q— —-x —11"4—11’ ) +
- 1 22 25 24 22 25 24

Y1

+ 2x§ + mg + mﬁ + 4xows — 4dx3Ts = 4yf + xg + 22023 + 202T4 — 2434 =

= 4yf + |(z2 + 3 + 9U4)2 — (z3 + $4)2 — 2x3%4 =
e

Y2

=4yl +ys — 23 —dwswy — x5 = Ayt +ys — (1’3+21’4)2—41‘i — 2=
s

=4y} +y5 — y3 + 323
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Metog JlarpaH»xxa — npumep

MprBegem Kk kaHoHMYecKoMy Bugy dhopmy

f= 4x§ + 2x§ + xg + xi —4x129 — 4123 + 41204 + 4223 — dT324.

f=4 (1‘? —Ti1T2 — x1x3 + x1x4) + 21‘% + x§ + xi + dzxoxs — dxsTs =

=4 |(z —lx —lx'—klx)Q— —-x —11"4—11’ ) +
- 1 22 25 24 22 25 24

Y1

+ 2x§ + mg + mﬁ + 4xows — 4dx3Ts = 4yf + xg + 22023 + 202T4 — 2434 =

= 4yf + |(z2 + 3 + 9U4)2 — (z3 + $4)2 — 2x3%4 =
e

Y2

=4yl +ys — 23 —dwswy — x5 = Ayt +ys — (1’3+21’4)2—41‘i — 2=
s

=4y} 4+ 5 — Y5 +3x5 = 495 +y5 —v3 + 3vi.

M.B.Bonkos §1. Mpuseperune hopm K KAHOHUHECKOMY BUAY U 3aKOH UHEPLUMN



Metog Jlarpanxa — npumep (2)

NTak, nogcraHoBka

— 1 1 1
Y1 =T1 —5T2 —5T3 +3T4

Y2 = T2 +x3 +x4
Yys = T3 +2x4
Ya = T4

npueoguT gopmy
f= 4x§ + 2x§ + xg + xi —4x129 — 4123 + 41204 + 4223 — dT3°24.

K KaHOHN4Y€eCKOMY Bnay
4yt +v3 — s + 3yi.
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iameHeHune maTpuupl dhopMbl NPy 3aMeHe NepeMeHHbIX

[pexxpe Yem NpuBoANTHL BTOPOE LOKA3aTENLCTBO, CAENAEM ClefytoLiee

3amevaHune (U3mMeHeHne MaTpuLbl POPMbI MPY 3aMEHE MEPEMEHHbIX)

Ecnu k kBagpatndroii ¢popme ¢ = XT AX npumeHnTb 3amMeHy nepemeHHbIX
X = BY, 1o nony4utcsi kBagpatnynas ¢popma ¢ matpuuesi BT AB.
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iameHeHune maTpuupl dhopMbl NPy 3aMeHe NepeMeHHbIX

[pexxpe Yem NpuBoANTHL BTOPOE LOKA3aTENLCTBO, CAENAEM ClefytoLiee

3amevaHune (U3mMeHeHne MaTpuLbl POPMbI MPY 3aMEHE MEPEMEHHbIX)

Ecnu k kBagpatndroii ¢popme ¢ = XT AX npumeHnTb 3amMeHy nepemeHHbIX
X = BY, 1o nony4utcsi kBagpatnynas ¢popma ¢ matpuuesi BT AB.

Jokazatensctso. Noactasus BY smecto X B chopmy X7 AX, Mbl nonyuum
cdopmy (BY)TA(BY) = YT (BT AB)Y, matpuua koTopoii pasia BTAB. O
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iameHeHune maTpuupl dhopMbl NPy 3aMeHe NepeMeHHbIX

[pexxpe Yem NpuBoANTHL BTOPOE LOKA3aTENLCTBO, CAENAEM ClefytoLiee

3amevaHune (U3mMeHeHne MaTpuLbl POPMbI MPY 3aMEHE MEPEMEHHbIX)

Ecnu k kBagpatndroii ¢popme ¢ = XT AX npumeHnTb 3amMeHy nepemeHHbIX
X = BY, 1o nony4utcsi kBagpatnynas ¢popma ¢ matpuuesi BT AB.

Jokazatensctso. Noactasus BY smecto X B chopmy X7 AX, Mbl nonyuum
cdopmy (BY)TA(BY) = YT (BT AB)Y, matpuua koTopoii pasia BTAB. O

MpumeHnune 3To 3amedanue k popmam Hag R, nonyyum

Cnepctere (o 3Hake onpefenutens MatTpuubl opMbi)

Ecnun ¢hopma g Hag R nonydena nz gpopmbl ¢ HEBLIPOXAEHHON JINHENHO
3aMeHoIl NepeMeHHbIX, TO ONpeeanTenn MaTpuy ¢opm q n g ambo oba
MONIOKNTENbHBI, MbO 0ba oTpuyatenbHbl, 1mbo oba pasHsi 0.
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iameHeHune maTpuupl dhopMbl NPy 3aMeHe NepeMeHHbIX

[pexxpe Yem NpuBoANTHL BTOPOE LOKA3aTENLCTBO, CAENAEM ClefytoLiee

3amevaHune (U3mMeHeHne MaTpuLbl POPMbI MPY 3aMEHE MEPEMEHHbIX)

Ecnu k kBagpatndroii ¢popme ¢ = XT AX npumeHnTb 3amMeHy nepemeHHbIX
X = BY, 1o nony4utcsi kBagpatnynas ¢popma ¢ matpuuesi BT AB.

Jokazatensctso. Noactasus BY smecto X B chopmy X7 AX, Mbl nonyuum
cdopmy (BY)TA(BY) = YT (BT AB)Y, matpuua koTopoii pasia BTAB. O

MpumeHnune 3To 3amedanue k popmam Hag R, nonyyum

Cnepctere (o 3Hake onpefenutens MatTpuubl opMbi)

Ecnun ¢hopma g Hag R nonydena nz gpopmbl ¢ HEBLIPOXAEHHON JINHENHO
3aMeHoIl NepeMeHHbIX, TO ONpeeanTenn MaTpuy ¢opm q n g ambo oba
MONIOKNTENbHBI, MbO 0ba oTpuyatenbHbl, 1mbo oba pasHsi 0.

Jokazatenscro. Ecnu g = YT CY nonydena nz g = X7 AX HeBbIpoXaeHHOI
JINHeliHON 3ameHol nepementbix X = BY, to C' = BT AB. Mockonbky

|BT| = | B|, ueem |C| = |[BTAB| = |B|-|A| - |B| = |A] - |B]".
[okasbiBaemoe yTBepXKAeHWe BbITEKaeT Tenepb u3 Toro, 4to |B|? > 0. O
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N'eTOﬂ| NpnBEAEHNA K MaBHbIM OCAM

Mertog npusegenns k rnasHsim ocsim. MycTb g — kBagpaTudHas dopma ot n
nepeMeHHbIX Hag nonem R.
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N'eTOﬂ| NpnBEAEHNA K MaBHbIM OCAM

Metog npusegeHus k rnasHsim ocsm. MycTb g — KBagpaTudHas dopma oT n
nepemeHHbix Hag nonem R. PaccmoTtpum matpuuy A dopmbl ¢ kak maTpuuy
NnHeiHoro onepatopa A B CTaHZapTHOM OPTOHOPMUPOBaHHOM basuce
npoctpaHcTea R"™.
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N'eTOﬂ| NpnBEAEHNA K MaBHbIM OCAM

Mertog npusegenns k rnasHsim ocsim. MycTb g — kBagpaTudHas dopma ot n
nepemeHHbix Hag nonem R. PaccmoTtpum matpuuy A dopmbl ¢ kak maTpuuy
nuHeliHoro onepatopa A B CTaH4AapTHOM OPTOHOPMMPOBaHHOM basuce
npoctpanctea R™. Matpuua A cummeTtpuyHa, nostomy onepatop A
CaMOCOMPSIXKEHHbIW, a 3HAYNT, [NATOHANZNPYEMDbIA.
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N'eTOﬂ| NpnBEAEHNA K MaBHbIM OCAM

Mertog npusegenns k rnasHsim ocsim. MycTb g — kBagpaTudHas dopma ot n
nepemeHHbix Hag nonem R. PaccmoTtpum matpuuy A dopmbl ¢ kak maTpuuy
nuHeliHoro onepatopa A B CTaH4AapTHOM OPTOHOPMMPOBaHHOM basuce
npoctpanctea R™. Matpuua A cummeTtpuyHa, nostomy onepatop A
CaMOCOMNPsiXKEHHbIN, @ 3HAYUT, guaroHanusupyemsiii. [lycte R — matpuua
nepexofa K TOMy OpTOHOpMMpoBaHHOMY 6asucy npocTpancTea R™, B koTopom
onepatop A umeer anaronanshyto matpuuy D. Torga D = R™'AR.
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N'eTOﬂ| NpnBEAEHNA K MaBHbIM OCAM

Mertog npusegenns k rnasHsim ocsim. MycTb g — kBagpaTudHas dopma ot n
nepemeHHbix Hag nonem R. PaccmoTtpum matpuuy A dopmbl ¢ kak maTpuuy
nuHeliHoro onepatopa A B CTaH4AapTHOM OPTOHOPMMPOBaHHOM basuce
npoctpanctea R™. Matpuua A cummeTtpuyHa, nostomy onepatop A
CaMOCOMPSIKEHHBI, a 3HA4YUT, AnaroHanusmpyemsiii. Mycte R — maTpuua
nepexofa K TOMy OpTOHOpMMpoBaHHOMY 6asucy npocTpancTea R™, B koTopom
onepatop A umeer anaronanehyto matpuuy D. Torga D = R~ AR. MaTpuua
R opToroHansHa, nostomy R™! = RT.

M.B.Bonkos §1. Mpuseperune hopm K KAHOHUHECKOMY BUAY U 3aKOH UHEPLUMN



N'eTOﬂ| NpnBEAEHNA K MaBHbIM OCAM

Mertog npusegenns k rnasHsim ocsim. MycTb g — kBagpaTudHas dopma ot n
nepemeHHbix Hag nonem R. PaccmoTtpum matpuuy A dopmbl ¢ kak maTpuuy
nuHeliHoro onepatopa A B CTaH4AapTHOM OPTOHOPMMPOBaHHOM basuce
npoctpanctea R™. Matpuua A cummeTtpuyHa, nostomy onepatop A
CaMOCOMNPsiXKEHHbIN, @ 3HAYUT, guaroHanusupyemsiii. [lycte R — matpuua
nepexofa K TOMy OpTOHOpMMpoBaHHOMY 6asucy npocTpancTea R™, B koTopom
onepatop A umeer anaronanehyto matpuuy D. Torga D = R~ AR. MaTpuua
R oproroaneha, nostomy R~ = RT. Cpenas 8 dopme ¢ = XTAX
HEBBLIPOXKAEHHYIO JIMHENHYIO 3aMeHy nepemeHHbix X = RY', nony4um dopmy

c matpuueit RTAR = R™YAR = D. O
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N'eTOﬂ| NpnBEAEHNA K MaBHbIM OCAM

Mertog npusegenns k rnasHsim ocsim. MycTb g — kBagpaTudHas dopma ot n
nepemeHHbix Hag nonem R. PaccmoTtpum matpuuy A dopmbl ¢ kak maTpuuy
nuHeliHoro onepatopa A B CTaH4AapTHOM OPTOHOPMMPOBaHHOM basuce
npoctpanctea R™. Matpuua A cummeTtpuyHa, nostomy onepatop A
CaMOCOMNPsiXKEHHbIN, @ 3HAYUT, guaroHanusupyemsiii. [lycte R — matpuua
nepexofa K TOMy OpTOHOpMMpoBaHHOMY 6asucy npocTpancTea R™, B koTopom
onepatop A umeer anaronanehyto matpuuy D. Torga D = R~ AR. MaTpuua
R oproroaneha, nostomy R~ = RT. Cpenas 8 dopme ¢ = XTAX
HEBBLIPOXKAEHHYIO JIMHENHYIO 3aMeHy nepemeHHbix X = RY', nony4um dopmy

c matpuueit RTAR = R™YAR = D. O

Bonee anropntMnyHo MeTon npueeaeHns KBagpaTUYHON hOpMbI K FIaBHbIM
OCSIM U3JIOXKEH Ha CriefytloLlemM cnaiige.

M.B.Bonkos §1. Mpuseperune hopm K KAHOHUHECKOMY BUAY U 3aKOH UHEPLUMN



ANroputM NpUBEAEHNSI KBAAPaTUYHOW POPMbI K FNaBHBIM OCAM

[Jana keagpatudHas chopma X T AX oT n nepemeHHbIX Hag nonem R.
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ANroputM NpUBEAEHNSI KBAAPaTUYHOW POPMbI K FNaBHBIM OCAM

[Jana keagpatudHas chopma X T AX oT n nepemeHHbIX Hag nonem R.

Haxogum cobcTBeHHble 3Ha4eHus!, a 3aTeM BCe JINHEHO He3aBUCMbIe
cobcTBeHHble BekTOpa cuMmeTpudeckoln maTtpuubl A. Onu gatoT 6asuc B R™.
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ANroputM NpUBEAEHNSI KBAAPaTUYHOW POPMbI K FNaBHBIM OCAM

[Jana keagpatudHas chopma X T AX oT n nepemeHHbIX Hag nonem R.

Haxogum cobcTBeHHble 3Ha4eHus!, a 3aTeM BCe JINHEHO He3aBUCMbIe
cobcTBeHHble BekTOpa cuMmeTpudeckoln maTtpuubl A. Onu gatoT 6asuc B R™.

Mpumensis npu HeobxogumocTu npouecc optoroHanmsauun Ipama—-LLmungra,
MoJly4aeM OpPTOHOPMUPOBaHHbIA Ba3nc N3 cobCTBEHHbIX BEKTOPOB MaTpuubl A.
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ANroputM NpUBEAEHNSI KBAAPaTUYHOW POPMbI K FNaBHBIM OCAM

[Jana keagpatudHas chopma X T AX oT n nepemeHHbIX Hag nonem R.

Haxogum cobcTBeHHble 3Ha4eHus!, a 3aTeM BCe JINHEHO He3aBUCMbIe
cobcTBeHHble BekTOpa cuMmeTpudeckoln maTtpuubl A. Onu gatoT 6asuc B R™.

Mpumensis npu HeobxogumocTu npouecc optoroHanmsauun Ipama—-LLmungra,
MoJly4aeM OpPTOHOPMUPOBaHHbIA Ba3nc N3 cobCTBEHHbIX BEKTOPOB MaTpuubl A.

Coctaensiem matpuuy R, ctonbubl KoTopoli — BekTOopa noctpoeHHoro basuca.
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ANroputM NpUBEAEHNSI KBAAPaTUYHOW POPMbI K FNaBHBIM OCAM

[Jana keagpatudHas chopma X T AX oT n nepemeHHbIX Hag nonem R.

Haxogum cobcTBeHHble 3Ha4eHus!, a 3aTeM BCe JINHEHO He3aBUCMbIe
cobcTBeHHbIE BEKTOpa cuMMeTpudeckoii matpuubl A. OHu garoT 6a3uc B R™.

Mpumensis npu HeobxogumocTu npouecc optoroHanmsauun Ipama—-LLmungra,
MoJly4aeM OpPTOHOPMUPOBaHHbIA Ba3nc N3 cobCTBEHHbIX BEKTOPOB MaTpuubl A.

Coctaensiem matpuuy R, ctonbubl KoTopoli — BekTOopa noctpoeHHoro basuca.

3ameHa nepemerHbix X = RY nprnBOAUT NCXOAHYIO POPMY K KaHOHUHECKOMY
Bugy. KoadbdunumenTsl npu kBagpatax HOBbIX MePEMEHHbIX CyTb COBCTBEHHbIE
3HauveHnst MaTpuupbl A, KaXKL0e N3 KOTOPbIX BCTPEHAETCS CTOJIbKO Pa3, CKOJIbKO
JINHEHO HE3aBUCKMbIX CODCTBEHHbLIX BEKTOPOB MY MPUHALIEXKMUT.
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CpaBHEHVIe ABYyX cnocobos npmneeneHNA CbOprI K KaHOHWYECKOMY BUAYy

N3noxeHune MeTOo4a NPUBEAEHUNA K FTABHbIM OCAM 3aHUMAET HAMHOIoO MeEHbLUE
MeECTa, 4em obbsicHeHNe MeTOoAa ﬂarpaH)Ka, HO MpPpU NPUMEHEHNN 3TUX METOALOB
Ha MPaKTUKE CUTyauuns npsaAMo NPOTUBOMOJIOKHA.
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CpaBH HUe AByx C ocobos npmneeneHNA CbOprI K KaHOHWYECKOMY BUAYy

N3noxeHune MeTOo4a NPUBEAEHUNA K FTABHbIM OCAM 3aHUMAET HAMHOIoO MeEHbLUE
MeECTa, 4em obbsicHeHNe MeTOoAa ﬂarpaH)Ka, HO MpPpU NPUMEHEHNN 3TUX METOALOB
Ha MPaKTUKE CUTyauuns npsaAMo NPOTUBOMOJIOKHA.

Onsi npumenermnsa metoga JlarpaHxa Hafo HECKONLKO pa3 BbIAEANTL NOJHbIN
KBagpaT Mo TO WM WHOW NepeMEHHO, a Korga KBaApaToB HeT — caenaTtb
MPOCTYt0 BCMOMOraTesbHyto 3ameHy. Ha npakTnke 3To CBOAMTCS K HECNIOXKHbBIM
apuMETUYECKUM MAaHUNYASALMSAM C MHOFOYIEHAMM.
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CpaBH HUe AByx C ocobos npmneeneHNA CbOprI K KaHOHWYECKOMY BUAYy

N3noxeHune MeTOo4a NPUBEAEHUNA K FTABHbIM OCAM 3aHUMAET HAMHOIoO MeEHbLUE
MeECTa, 4em obbsicHeHNe MeTOoAa ﬂarpaH)Ka, HO MpPpU NPUMEHEHNN 3TUX METOALOB
Ha MPaKTUKE CUTyauuns npsaAMo NPOTUBOMOJIOKHA.

Onsi npumenermnsa metoga JlarpaHxa Hafo HECKONLKO pa3 BbIAEANTL NOJHbIN
KBagpaT Mo TO WM WHOW NepeMEHHO, a Korga KBaApaToB HeT — caenaTtb
MPOCTYt0 BCMOMOraTesbHyto 3ameHy. Ha npakTnke 3To CBOAMTCS K HECNIOXKHbBIM
apuMETUYECKUM MAaHUNYASALMSAM C MHOFOYIEHAMM.

Anroputm npuseaeHust KBagpaTuyHol hOpMbl K FMaBHLIM OCAM
npegycmatpueaet: 1) BbldncieHne onpeaenutens Matpuusl A — \E,

2) pewenue ypasHeHusi |A — AE| = 0 (3Tn aBa AeiCTBNS HY>XHbI AN
HaXOXXAeHNs1 COBCTBEHHbIX 3HadeHnid maTpuubl A), 3) peleHne cuctem
JIMHEMHBIX YpaBHEHUT (/151 HAXOXKAEHNST COBCTBEHHBIX BEKTOPOB 3TONA
maTpuupl), 4) npumenerue npouecca oproroHanmsaunn Ipama—LLImugra
(Ans nonyyeHnsi OpTOHOPMUPOBAHHOMO Hasmnca 13 COBCTBEHHBLIX BEKTOPOB).
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CpaBH HUe AByx C ocobos npmneeneHNA CbOprI K KaHOHWYECKOMY BUAYy

N3noxeHune MeTOo4a NPUBEAEHUNA K FTABHbIM OCAM 3aHUMAET HAMHOIoO MeEHbLUE
MeECTa, 4em obbsicHeHNe MeTOoAa ﬂarpaH)Ka, HO MpPpU NPUMEHEHNN 3TUX METOALOB
Ha MPaKTUKE CUTyauuns npsaAMo NPOTUBOMOJIOKHA.

Onsi npumenermnsa metoga JlarpaHxa Hafo HECKONLKO pa3 BbIAEANTL NOJHbIN
KBagpaT Mo TO WM WHOW NepeMEHHO, a Korga KBaApaToB HeT — caenaTtb
MPOCTYt0 BCMOMOraTesbHyto 3ameHy. Ha npakTnke 3To CBOAMTCS K HECNIOXKHbBIM
apuMETUYECKUM MAaHUNYASALMSAM C MHOFOYIEHAMM.

Anroputm npuseaeHust KBagpaTuyHol hOpMbl K FMaBHLIM OCAM
npegycmatpueaet: 1) BbldncieHne onpeaenutens Matpuusl A — \E,

2) pewenue ypasHeHusi |A — AE| = 0 (3Tn aBa AeiCTBNS HY>XHbI AN
HaXOXXAeHNs1 COBCTBEHHbIX 3HadeHnid maTpuubl A), 3) peleHne cuctem
JIMHEMHBIX YpaBHEHUT (/151 HAXOXKAEHNST COBCTBEHHBIX BEKTOPOB 3TONA
maTpuupl), 4) npumenerue npouecca oproroHanmsaunn Ipama—LLImugra

(Ans nonyyeHnsi OpTOHOPMUPOBAHHOMO Hasmnca 13 COBCTBEHHBLIX BEKTOPOB).
NTak, metoa npuseneruns opmbl K riaBHbIM OCSIM HaMHOro bosee TpyaoeMok,
4yem MmeToa JlarpaHxa, 0cObeHHO, eCcam HMCO NepeEMEHHbBIX BENKO.
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maTpuupl), 4) npumenerue npouecca oproroHanmsaunn Ipama—LLImugra

(Ans nonyyeHnsi OpTOHOPMUPOBAHHOMO Hasmnca 13 COBCTBEHHBLIX BEKTOPOB).
NTak, metoa npuseneruns opmbl K riaBHbIM OCSIM HaMHOro bosee TpyaoeMok,
4yem MmeToa JlarpaHxa, 0cObeHHO, eCcam HMCO NepeEMEHHbBIX BENKO.

BbiBog: npu pelueHun 3ajayq MeToh NPUBELEHUS K TNaBHbIM OCSIM Hajo
NPUMeHATb TONIbKO Torga, korga 6es atoro oboiTuCh Henb3st, —
HanprMep, Npu YNpoLLeHNN YpPaBHEHNSI BTOPOro Nopsifjka.

M.B.Bonkos §1. Mpuseperune hopm K KAHOHUHECKOMY BUAY U 3aKOH UHEPLUMN



N3 ogHoli n Toli e kBagpaTU4HOl hOPMbI C MOMOLLBIO Pa3/INYHbIX
HEBBIPOXAEHHbIX JINHEVHbIX 3aMEH NEPEMEHHbIX MOXXHO MOJYy4UTb MHOrO hopm
KaHOHUYeckoro Buga. Yto obuwero y stux dopm?
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N3 ogHoli n Toli e kBagpaTU4HOl hOPMbI C MOMOLLBIO Pa3/INYHbIX
HEBBIPOXAEHHbIX JINHEVHbIX 3aMEH NEPEMEHHbIX MOXXHO MOJYy4UTb MHOrO hopm
KaHOHUYeckoro Buga. Yto obuwero y stux dopm?

Bcnomunm, 4To ecnu k kBagpaTudHon dopme ¢ = X7 AX npumeHnTh 3ameHy
nepemennbix X = BY, nonyuutcs kBagpatudHasi popma ¢ matpuueii BT AB.
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N3 ogHoli n Toli e kBagpaTU4HOl hOPMbI C MOMOLLBIO Pa3/INYHbIX
HEBBIPOXAEHHbIX JINHEVHbIX 3aMEH NEPEMEHHbIX MOXXHO MOJYy4UTb MHOrO hopm
KaHOHUYeckoro Buga. Yto obuwero y stux dopm?

Bcnomunm, 4To ecnu k kBagpaTudHon dopme ¢ = X7 AX npumeHnTh 3ameHy
nepemennbix X = BY, nonyuutcs kBagpatudHasi popma ¢ matpuueii BT AB.
PaHr mMaTpuubl He MEHSIETCA NPU YMHOXXEHUU CNpaBa Uan Caesa

Ha HEBBIPOXAEHHYIO MaTpuLly, nostomy paur BT AB paseH panry A.
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N3 ogHoli n Toli e kBagpaTU4HOl hOPMbI C MOMOLLBIO Pa3/INYHbIX
HEBBIPOXAEHHbIX JINHEVHbIX 3aMEH NEPEMEHHbIX MOXXHO MOJYy4UTb MHOrO hopm
KaHOHUYeckoro Buga. Yto obuwero y stux dopm?

Bcnomunm, 4To ecnu k kBagpaTudHon dopme ¢ = X7 AX npumeHnTh 3ameHy
nepemennbix X = BY, nonyuutcs kBagpatudHasi popma ¢ matpuueii BT AB.
PaHr mMaTpuubl He MEHSIETCA NPU YMHOXXEHUU CNpaBa Uan Caesa

Ha HEBBIPOXAEHHYIO MaTpuLly, nostomy paur BT AB paseH panry A.

Korpa dopma npuseseHa K KaHOHWYECKOMY BUAY, MaTpULA AMaroHasnbHa,

a paHr AuaroHasibHOW MaTpULbl PaBEH HNC/Y HEHYAEBbIX ANAFOHANbHbIX
3JIEMEHTOB, T.€. YNCJIy HEHYEBbIX C/1araeMbiX B KAHOHUYECKOM BUZE.

M.B.Bonkos §1. Mpuseperune hopm K KAHOHUHECKOMY BUAY U 3aKOH UHEPLUMN



N3 ogHoli n Toli e kBagpaTU4HOl hOPMbI C MOMOLLBIO Pa3/INYHbIX
HEBBIPOXAEHHbIX JINHEVHbIX 3aMEH NEPEMEHHbIX MOXXHO MOJYy4UTb MHOrO hopm
KaHOHUYeckoro Buga. Yto obuwero y stux dopm?

Bcnomunm, 4To ecnu k kBagpaTudHon dopme ¢ = X7 AX npumeHnTh 3ameHy
nepemennbix X = BY, nonyuutcs kBagpatudHasi popma ¢ matpuueii BT AB.
PaHr mMaTpuubl He MEHSIETCA NPU YMHOXXEHUU CNpaBa Uan Caesa

Ha HEBBIPOXAEHHYIO MaTpuLly, nostomy paur BT AB paseH panry A.

Korpa dopma npuseseHa K KaHOHWYECKOMY BUAY, MaTpULA AMaroHasnbHa,

a paHr AuaroHasibHOW MaTpULbl PaBEH HNC/Y HEHYAEBbIX ANAFOHANbHbIX
3JIEMEHTOB, T.€. YNCJIy HEHYEBbIX C/1araeMbiX B KAHOHUYECKOM BUZE.

Taknm 0bpa3oM, YMC/IO HEHYIEBbLIX CIAraeMbiX B KAHOHUYECKOM BUAE

He 3aBUCUT OT cnocoba npuBeseHns (hopMbl K KAHOHUHECKOMY BUZY.
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N3 ogHoli n Toli e kBagpaTU4HOl hOPMbI C MOMOLLBIO Pa3/INYHbIX
HEBBIPOXAEHHbIX JINHEVHbIX 3aMEH NEPEMEHHbIX MOXXHO MOJYy4UTb MHOrO hopm
KaHOHUYeckoro Buga. Yto obuwero y stux dopm?

Bcnomunm, 4To ecnu k kBagpaTudHon dopme ¢ = X7 AX npumeHnTh 3ameHy
nepemennbix X = BY, nonyuutcs kBagpatudHasi popma ¢ matpuueii BT AB.
PaHr mMaTpuubl He MEHSIETCA NPU YMHOXXEHUU CNpaBa Uan Caesa

Ha HEBBIPOXAEHHYIO MaTpuLly, nostomy paur BT AB paseH panry A.

Korpa dopma npuseseHa K KaHOHWYECKOMY BUAY, MaTpULA AMaroHasnbHa,

a paHr AuaroHasibHOW MaTpULbl PaBEH HNC/Y HEHYAEBbIX ANAFOHANbHbIX
3JIEMEHTOB, T.€. YNCJIy HEHYEBbIX C/1araeMbiX B KAHOHUYECKOM BUZE.

Taknm 0bpa3oM, YMC/IO HEHYIEBbLIX CIAraeMbiX B KAHOHUYECKOM BUAE

He 3aBUCUT OT cnocoba npuBeseHns (hopMbl K KAHOHUHECKOMY BUZY.

DTOT UHBApPMAHT Ha3bIBAOT PAaHIOM (POPMbI.
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N3 ogHoli n Toli e kBagpaTU4HOl hOPMbI C MOMOLLBIO Pa3/INYHbIX
HEBBIPOXAEHHbIX JINHEVHbIX 3aMEH NEPEMEHHbIX MOXXHO MOJYy4UTb MHOrO hopm
KaHOHUYeckoro Buga. Yto obuwero y stux dopm?

Bcnomunm, 4To ecnu k kBagpaTudHon dopme ¢ = X7 AX npumeHnTh 3ameHy
nepemennbix X = BY, nonyuutcs kBagpatudHasi popma ¢ matpuueii BT AB.
PaHr mMaTpuubl He MEHSIETCA NPU YMHOXXEHUU CNpaBa Uan Caesa

Ha HEBBIPOXAEHHYIO MaTpuLly, nostomy paur BT AB paseH panry A.

Korpa dopma npuseseHa K KaHOHWYECKOMY BUAY, MaTpULA AMaroHasnbHa,

a paHr AuaroHasibHOW MaTpULbl PaBEH HNC/Y HEHYAEBbIX ANAFOHANbHbIX
3JIEMEHTOB, T.€. YNCJIy HEHYEBbIX C/1araeMbiX B KAHOHUYECKOM BUZE.

Taknm 0bpa3oM, YMC/IO HEHYIEBbLIX CIAraeMbiX B KAHOHUYECKOM BUAE

He 3aBUCUT OT cnocoba npuBeseHns (hopMbl K KAHOHUHECKOMY BUZY.

DTOT UHBApPMAHT Ha3bIBAOT PAaHIOM (POPMbI.

[ns noneid, B KOTOPbIX U3 KaXXAO0rO 3JIEMEHTA MOXXHO M3BJIeYb KBaZpPaTHbIi
KopeHb, Hanpumep, aas nons C, paHr dopMbl — 3TO efUHCTBEHHbIT
WHBapWaHT, T.e. Ntobble ABe KBagpaTuyHbIe (hOPMbl OLNHAKOBOIO PaHra MOXHO
nepeBecTy ApPYyr B Apyra noaxofsilieil JTUHENHON HEBbIPOXKAEHHOW 3aMeHOoI
nepemeHHbIx (gokaxuTe s70!).
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N3 ogHoli n Toli e kBagpaTU4HOl hOPMbI C MOMOLLBIO Pa3/INYHbIX
HEBBIPOXAEHHbIX JINHEVHbIX 3aMEH NEPEMEHHbIX MOXXHO MOJYy4UTb MHOrO hopm
KaHOHUYeckoro Buga. Yto obuwero y stux dopm?

Bcnomunm, 4To ecnu k kBagpaTudHon dopme ¢ = X7 AX npumeHnTh 3ameHy
nepemennbix X = BY, nonyuutcs kBagpatudHasi popma ¢ matpuueii BT AB.
PaHr mMaTpuubl He MEHSIETCA NPU YMHOXXEHUU CNpaBa Uan Caesa

Ha HEBBIPOXAEHHYIO MaTpuLly, nostomy paur BT AB paseH panry A.

Korpa dopma npuseseHa K KaHOHWYECKOMY BUAY, MaTpULA AMaroHasnbHa,

a paHr AuaroHasibHOW MaTpULbl PaBEH HNC/Y HEHYAEBbIX ANAFOHANbHbIX
3JIEMEHTOB, T.€. YNCJIy HEHYEBbIX C/1araeMbiX B KAHOHUYECKOM BUZE.

Taknm 0bpa3oM, YMC/IO HEHYIEBbLIX CIAraeMbiX B KAHOHUYECKOM BUAE

He 3aBUCUT OT cnocoba npuBeseHns (hopMbl K KAHOHUHECKOMY BUZY.

DTOT UHBApPMAHT Ha3bIBAOT PAaHIOM (POPMbI.

[ns noneid, B KOTOPbIX U3 KaXXAO0rO 3JIEMEHTA MOXXHO M3BJIeYb KBaZpPaTHbIi
KopeHb, Hanpumep, aas nons C, paHr dopMbl — 3TO efUHCTBEHHbIT
WHBapWaHT, T.e. Ntobble ABe KBagpaTuyHbIe (hOPMbl OLNHAKOBOIO PaHra MOXHO
nepeBecTy ApPYyr B Apyra noaxofsilieil JTUHENHON HEBbIPOXKAEHHOW 3aMeHOoI
nepemeHHbIx (gokaxuTe s70!).

Kak obctont geno gns cdopm Ha nonem R?
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3aKoH nHepuun

Teopema (3akoH nHepumn KBagpatuyHbix copm, Cunbsectp, 1852)

Ecnn kBagpatuqHas ¢popma Hag nosem R HeBbIPOXAEHHBIMY JNHETHBIMI
3aMeHaMN NepeMeHHbIX MPUBEAEHA K ABYM POPMaM B KAHOHUHECKOM BUAE,
TO MOJy4eHHbIE POPMbI UMEIOT OANHAKOBOE YNCIO MOJONKUTEBHBIX
KO3(hPULNEHTOB 1 OQNHAKOBOE YUCJIO OTPULATENbHBIX KOIPPULNEHTOB.
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3aKoH nHepuun

Teopema (3akoH nHepumn KBagpatuyHbix copm, Cunbsectp, 1852)

Ecnn kBagpatuqHas ¢popma Hag nosem R HeBbIPOXAEHHBIMY JNHETHBIMI
3aMeHaMN NepeMeHHbIX MPUBEAEHA K ABYM POPMaM B KAHOHUHECKOM BUAE,
TO MOJy4eHHbIE POPMbI UMEIOT OANHAKOBOE YNCIO MOJONKUTEBHBIX
KO3(hPULNEHTOB 1 OQNHAKOBOE YUCJIO OTPULATENbHBIX KOIPPULNEHTOB.

Lokasatenscrao. MNyctb bopma h = h(z1,...,Tn) NpUBOAUTCA
K KaHOHNYECKOMY BUAY

fr=tyl +tays + - + ki — ths1Yis1 — thyaliys — - — brrelises
roe ti,t2,...,tkt+e > 0, 1 K KAHOHNYECKOMY BUAY

g = 512% + 5223 +e szz - 5p+175§+1 - 5p+223+2 - 5p+qzi+q7
rAe S1,82,...,8p+q > 0.
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3aKoH nHepuun

Teopema (3akoH nHepumn KBagpatuyHbix copm, Cunbsectp, 1852)

Ecnn kBagpatuqHas ¢popma Hag nosem R HeBbIPOXAEHHBIMY JNHETHBIMI
3aMeHaMN NepeMeHHbIX MPUBEAEHA K ABYM POPMaM B KAHOHUHECKOM BUAE,
TO MOJy4eHHbIE POPMbI UMEIOT OANHAKOBOE YNCIO MOJONKUTEBHBIX
KO3(hPULNEHTOB 1 OQNHAKOBOE YUCJIO OTPULATENbHBIX KOIPPULNEHTOB.

Lokasatenscrao. MNyctb bopma h = h(z1,...,Tn) NpUBOAUTCA
K KaHOHNYECKOMY BUAY

fi=tyt +tays + - 4 i — 1Yt — thralise — o — bt elites
roe ti,t2,...,tkt+e > 0, 1 K KAHOHNYECKOMY BUAY

gi=s121 + 5225 + -+ szz - 5p+175§+1 - 5p+223+2 - 5p+qzi+q7
rOE S1,52, ..., Sp+q > 0. Imeem k + £ = p + ¢, Tak kak 0be CyMMbl paBHbI

paHry ncxopHoii popmbl h.
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3aKoH nHepuun

Teopema (3akoH nHepumn KBagpatuyHbix copm, Cunbsectp, 1852)

Ecnn kBagpatuqHas ¢popma Hag nosem R HeBbIPOXAEHHBIMY JNHETHBIMI
3aMeHaMN NepeMeHHbIX MPUBEAEHA K ABYM POPMaM B KAHOHUHECKOM BUAE,
TO MOJy4eHHbIE POPMbI UMEIOT OANHAKOBOE YNCIO MOJONKUTEBHBIX
KO3(hPULNEHTOB 1 OQNHAKOBOE YUCJIO OTPULATENbHBIX KOIPPULNEHTOB.

Lokasatenscrao. MNyctb bopma h = h(z1,...,Tn) NpUBOAUTCA
K KaHOHNYECKOMY BUAY

fr=tyl +tays + - + ki — ths1Yis1 — thyaliys — - — brrelises
roe ti,t2,...,tkt+e > 0, 1 K KAHOHNYECKOMY BUAY

g := slzf + 5223 + o+ sng — 5p+1z§+1 — sp+2z127+2 — = sp.‘.qz;rq,
rOE S1,52, ..., Sp+q > 0. Imeem k + £ = p + ¢, Tak kak 0be CyMMbl paBHbI

paHry ucxopHoii popmbl h. [dokaxem, 4to k = p; Torga n £ = q.
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3aKoH nHepuun

Teopema (3akoH nHepumn KBagpatuyHbix copm, Cunbsectp, 1852)

Ecnn kBagpatuqHas ¢popma Hag nosem R HeBbIPOXAEHHBIMY JNHETHBIMI
3aMeHaMN NepeMeHHbIX MPUBEAEHA K ABYM POPMaM B KAHOHUHECKOM BUAE,
TO MOJy4eHHbIE POPMbI UMEIOT OANHAKOBOE YNCIO MOJONKUTEBHBIX
KO3(hPULNEHTOB 1 OQNHAKOBOE YUCJIO OTPULATENbHBIX KOIPPULNEHTOB.

Lokasatenscrao. MNyctb bopma h = h(z1,...,Tn) NpUBOAUTCA
K KaHOHNYECKOMY BUAY

fr=tyl +tays + - + ki — ths1Yis1 — thyaliys — - — brrelises
roe ti,t2,...,tkt+e > 0, 1 K KAHOHNYECKOMY BUAY

g := slzf + 5223 + o+ sng — 5p+1z§+1 — sp+2z127+2 — = sp.‘.qz;rq,
rOE S1,52, ..., Sp+q > 0. Imeem k + £ = p + ¢, Tak kak 0be CyMMbl paBHbI

paHry ucxopHoii popmbl h. dokaxem, 4to k = p; torpa u £ = q. Mycts k # p.
B cuny cummeTtpunm MoxxHo cunTath, 4To k < p.
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3aKoH nHepuun

Teopema (3akoH nHepumn KBagpatuyHbix copm, Cunbsectp, 1852)

Ecnn kBagpatuqHas ¢popma Hag nosem R HeBbIPOXAEHHBIMY JNHETHBIMI
3aMeHaMN NepeMeHHbIX MPUBEAEHA K ABYM POPMaM B KAHOHUHECKOM BUAE,
TO MOJy4eHHbIE POPMbI UMEIOT OANHAKOBOE YNCIO MOJONKUTEBHBIX
KO3(hPULNEHTOB 1 OQNHAKOBOE YUCJIO OTPULATENbHBIX KOIPPULNEHTOB.

Lokasatenscrao. MNyctb bopma h = h(z1,...,Tn) NpUBOAUTCA
K KaHOHNYECKOMY BUAY

fr=tyl +tays + - + ki — ths1Yis1 — thyaliys — - — brrelises
roe ti,t2,...,tkt+e > 0, 1 K KAHOHNYECKOMY BUAY

g := slzf + 5223 + o+ sng — 5p+1z§+1 — sp+2z127+2 — = sp.‘.qz;rq,
rOE S1,52, ..., Sp+q > 0. Imeem k + £ = p + ¢, Tak kak 0be CyMMbl paBHbI

paHry ucxopHoii popmbl h. dokaxem, 4to k = p; torpa u £ = q. Mycts k # p.
B cuny cummeTtpunm MoxxHo cunTath, 4To k < p.

Ectb nuHeiinas HeBbIpOXAEHHAsi 3aMeHa MEePEMEHHbIX, KOTOpasi NPUBOAUT
dopmy f k Bugy g (3To KOMNO3nLMs 3aMeHbl, OBpPaTHOI Toli, 4TO NPUBOANT h
K BUAy f, C 3aMeHOIli, koTopasi NpuBoguT h K BUAY g).
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3akoH nHepuun (2)

PaccmoTpum a1y 3ameHy:

y1 = diiz1 + dizza + -+ + dinzn,
Y2 = do1z1 + da2za + -+ + danZa,

W NOACTaBUM B f BMECTO Y1, ..., Yn WX BbIDAKEHUA HEPes Z1,. .., Zn.
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3akoH nHepuun (2)

PaccmoTpum a1y 3ameHy:

y1 = diiz1 + dizza + -+ + dinzn,
Y2 = do1z1 + da2za + -+ + danZa,

W NOACTaBUM B f BMECTO Y1, ..., Yn WX BbIPAXKEHUS HEPES 21, .. ., Zn.
Monyuum ToxxpecTso

t1yl +tays + o+ el — thr Vi — tha2ie — 0 — thrtYire =

.2 2 2 2 2 2
= 8121 + 8222 + -+ SpZp — Sp+1Zp41 — Sp+2Zp42 — "~ SptaZptq-
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3akoH nHepuun (2)

PaccmoTpum a1y 3ameHy:

y1 = diiz1 + dizza + -+ + dinzn,
Y2 = do1z1 + da2za + -+ + danZa,

W NOACTaBUM B f BMECTO Y1, ..., Yn WX BbIPAXKEHUS HEPES 21, .. ., Zn.
Monyuum ToxxpecTso

t1yl +tays + o+ el — thr Vi — tha2ie — 0 — thrtYire =

.2 2 2 2 2 2
= 8121 + 8222 + -+ SpZp — Sp+1Zp41 — Sp+2Zp42 — "~ SptaZptq-

Ero moxHo nepenncaTb Tak:

t1y7 +tays + o ey + Spaizppr F Spaazpaa T SpraZigg =

=127 + 5225+ + Sp2p + thr Y1tV T+ tepeire (1)
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3akoH nHepuun (2)

PaccmoTpum a1y 3ameHy:

y1 = diiz1 + dizza + -+ + dinzn,
Y2 = do1z1 + da2za + -+ + danZa,

W NOACTaBUM B f BMECTO Y1, ..., Yn WX BbIPAXKEHUS HEPES 21, .. ., Zn.
Monyuum ToxxpecTso

Lyt + tays 4 - kY — eVt — thaaliere — 0 — threliere =
= slzf + 5223 + -+ spzi - sp+1z127+1 - sp+zz§+2 — = sp+qz127+q.
Ero mMoxHo nepenucaTb Tak:
t1y7 Ftoys + o+ telh + Spi12om1 + Spr2zags F o SpigZarg =
= 5121 + 5225 + - + 5p2p + et 1Yigr + beraire T+ tereire (1)
PaccMoTpuM cucTeMy AWHeliHbIX OfHOPOAHBIX yYpaBHeH Ui

Y1 =Y2 = =Yk =2p41 = Zpra = = 2n = 0.
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3akoH nHepuunn (3)

BoT Ta e cnctema B pa3BepHyTOM BUfE:

diiz1 + dizze + -+ + dinzn = 0,
do1z1 + dazze + -+ + danzn = 0,

driz1 + dr2z2 + -+ + dgnzn = 0,

Zp+1 =0,
Zp+2 =0,
Zn =0
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3akoH nHepuunn (3)

BoT Ta e cnctema B pa3BepHyTOM BUfE:

diiz1 + dizze + -+ + dinzn = 0,
do1z1 + dazze + -+ + danzn = 0,

driz1 + dr2z2 + -+ + dgnzn = 0,
Zp+1 =0,
Zp+2 = 07

Zn =0

Yucno ypasHeHuit B aToii cucteme k + n — p < m, nockosnbky k < p. Moatomy
CUCTEMa NMeeT HeHyneBoe pelenne (w1, Uz, ..., Up,0,...,0).
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3akoH nHepuunn (3)

BoT Ta e cnctema B pa3BepHyTOM BUfE:

diiz1 + dizze + -+ + dinzn = 0,
do1z1 + dazze + -+ + danzn = 0,

driz1 + dr2z2 + -+ + dgnzn = 0,
Zp+1 =0,
Zp+2 = 07

Zn =0

Yucno ypasHeHuit B aToii cucteme k + n — p < m, nockosnbky k < p. Moatomy
CUCTEMa NMeeT HeHysneBoe pewenne (w1, uz,...,Uup,0,...,0). NoacTasnsas ero
B ToxgecTtso (1), nony4num paseHCTBO

0= SIU? + Szug + -+ Spuf7 + tk+ly}%+1 + tk+2yi+2 + -+ tkHyZH,

HYTO HEBO3MOXXHO, MOCKOJIbKY MpaBas 4aCTb NOJIOXKNTENbHA. |
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3akoH nHepuunn (3)

BoT Ta e cnctema B pa3BepHyTOM BUfE:

diiz1 + dizze + -+ + dinzn = 0,
do1z1 + dazze + -+ + danzn = 0,

driz1 + dr2z2 + -+ + dgnzn = 0,

Zp+1 =0,
Zp+2 =0,
Zn =0

Yucno ypasHeHuit B aToii cucteme k + n — p < m, nockosnbky k < p. Moatomy
CUCTEMa NMeeT HeHysneBoe pewenne (w1, uz,...,Uup,0,...,0). NoacTasnsas ero
B ToxgecTtso (1), nony4num paseHCTBO

0= SIU? + Szug + -+ Spuf7 + tk+1y2+1 + tk+2yi+2 + -+ tkHyZH,

4YTO HEBO3MOXXHO, MOCKOJIbKY MpaBasi YacTb MONOXKMUTENbHA. O
Ntak, 4ncno nonoxutenbHbIX CAaraeMbIX U HUCAO OTPULATENbHbBIX ClaraeMbixX
B KaHOHWYECKOM BuAe AeNCTBUTENbHON KBaAPaTUYHOW (DOPMbI — MHBAPUAHTHI,
a 3HAYWT, NHBAPUAHTOM SIBJISIETCA N NX PA3HOCTb, KOTOPAsi Ha3bIBAETCA
cUrHaTypoii popmei.
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Knaccudmkauus aelicTBUTENBHBIX KBAaAPaTUYHbIX (hopM

Mpumep: dopma x2 + 3z3 + 52 — 422 — 22 nmeet panr 5 n curnatypy 1.
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Knaccudmkauus aelicTBUTENBHBIX KBAaAPaTUYHbIX (hopM

Mpumep: dopma x2 + 3z3 + 52 — 422 — 22 nmeet panr 5 n curnatypy 1.

Cnepcrue (knaccndrkaunst LERCTBUTENbHBIX KBAaAPATUYHbLIX hopMm)

/e peiicTBuTeNnbHBIE KBAAPATUYHbBIE (POPMbI MOXKHO NMEPEBECTU APYr B APYra
nogxoasLen JTNHEHON HEBbIPOXKAEHHON 3aMEHOV MepPeEMEHHbIX TOr4a U TOJIbKO
TOrAa, Korga y 3Tux ¢hopMm paBHbI PAHTv U CUMHATYPBI.
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Knaccudmkauus aelicTBUTENBHBIX KBAaAPaTUYHbIX (hopM

Mpumep: dopma x2 + 3z3 + 52 — 422 — 22 nmeet panr 5 n curnatypy 1.

Cnepcrue (knaccndrkaunst LERCTBUTENbHBIX KBAaAPATUYHbLIX hopMm)

/e peiicTBuTeNnbHBIE KBAAPATUYHbBIE (POPMbI MOXKHO NMEPEBECTU APYr B APYra
nogxoasLen JTNHEHON HEBbIPOXKAEHHON 3aMEHOV MepPeEMEHHbIX TOr4a U TOJIbKO
TOrAa, Korga y 3Tux ¢hopMm paBHbI PAHTv U CUMHATYPBI.

Lokazatensctso. HeobxognmocTs cnefyeT U3 3akoHa MHEPLUN.
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Knaccudmkauus aelicTBUTENBHBIX KBAaAPaTUYHbIX (hopM

Mpumep: dopma x2 + 3z3 + 52 — 422 — 22 nmeet panr 5 n curnatypy 1.

Cnepcrue (knaccndrkaunst LERCTBUTENbHBIX KBAaAPATUYHbLIX hopMm)

/e peiicTBuTeNnbHBIE KBAAPATUYHbBIE (POPMbI MOXKHO NMEPEBECTU APYr B APYra
nogxoasLen JTNHEHON HEBbIPOXKAEHHON 3aMEHOV MepPeEMEHHbIX TOr4a U TOJIbKO
TOrAa, Korga y 3Tux ¢hopMm paBHbI PAHTv U CUMHATYPBI.

Lokazatensctso. HeobxognmocTs cnefyeT U3 3akoHa MHEPLUN.

JoctatoyHocts. Ecaun paHru n curnaTtypbl hopm f 1 g paBHbl COOTBETCTBEHHO
T N S, TO YNCIO NOJNIOKNTENBbHBIX KOI(PPULNEHTOB B KAHOHNHYECKUX BUAAX ITUX

r4s r—s
cbopm paeHO T, a YNCO OTPULATENbHBIX KO3 hULMEHTOB paBHO 2.
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Knaccudmkauus aelicTBUTENBHBIX KBAaAPaTUYHbIX (hopM

Mpumep: dopma x2 + 3z3 + 52 — 422 — 22 nmeet panr 5 n curnatypy 1.

Cnepcrue (knaccndrkaunst LERCTBUTENbHBIX KBAaAPATUYHbLIX hopMm)

/e peiicTBuTeNnbHBIE KBAAPATUYHbBIE (POPMbI MOXKHO NMEPEBECTU APYr B APYra
nogxoasLen JTNHEHON HEBbIPOXKAEHHON 3aMEHOV MepPeEMEHHbIX TOr4a U TOJIbKO
TOrAa, Korga y 3Tux ¢hopMm paBHbI PAHTv U CUMHATYPBI.

Lokazatensctso. HeobxognmocTs cnefyeT U3 3akoHa MHEPLUN.

JoctatoyHocts. Ecaun paHru n curnaTtypbl hopm f 1 g paBHbl COOTBETCTBEHHO

T N S, TO YNCO NONOKUTENBHBIX KOIPPUUNEHTOB B KAHOHNYECKMX BUAAX STUX
r4s r—s

cbopm paeHO T, a YNCiO OTPULATENbHBIX KO3 hULMEHTOB paBHO 2.

O6o3Ha4as k := T;S, { = Tgs, 3anunwem 3Tu popMbl B KAHOHNYECKOM BUAE:

2 2 2 2 2 2
F=tyn +laya + -+ ek — bt 1Ykr1 — tet2Vhre — 0 — thteYhto
. 2 2 2 2 2 2
g =DP121 +Pp222 + - + PrZk — Pk+1%k+1 — Pk422k+2 = — Pk+LZk+0,
rae Bce KOIPPUUNEHTbI E1,t2, ..., ki, D1, D2, - - - s Pkt NONOKUTENBHBI.
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Knaccudmkauus aelicTBUTENBHBIX KBAaAPaTUYHbIX (hopM

Mpumep: dopma x2 + 3z3 + 52 — 422 — 22 nmeet panr 5 n curnatypy 1.

Cnepcrue (knaccndrkaunst LERCTBUTENbHBIX KBAaAPATUYHbLIX hopMm)

/e peiicTBuTeNnbHBIE KBAAPATUYHbBIE (POPMbI MOXKHO NMEPEBECTU APYr B APYra
nogxoasLen JTNHEHON HEBbIPOXKAEHHON 3aMEHOV MepPeEMEHHbIX TOr4a U TOJIbKO
TOrAa, Korga y 3Tux ¢hopMm paBHbI PAHTv U CUMHATYPBI.

Lokazatensctso. HeobxognmocTs cnefyeT U3 3akoHa MHEPLUN.

JoctatoyHocts. Ecaun paHru n curnaTtypbl hopm f 1 g paBHbl COOTBETCTBEHHO
T N S, TO YNCIO NOJNIOKNTENBbHBIX KOI(PPULNEHTOB B KAHOHNHYECKUX BUAAX ITUX

dopm paBHO TT“ a 4NCNIO OTPULATENBHBIX KO3bULMeHTOB paBHO 2.
O6o3Ha4as k := T;S, { = Tgs, 3anunwem 3Tu popMbl B KAHOHNYECKOM BUAE:

2 2 2 2 2 2
F=tyn +laya + -+ ek — bt 1Ykr1 — tet2Vhre — 0 — thteYhto
. 2 2 2 2 2 2
g =DP121 +Pp222 + - + PrZk — Pk+1%k+1 — Pk422k+2 = — Pk+LZk+0,
rae Bce KOIPPUUNEHTbI E1,t2, ..., ki, D1, D2, - - - s Pkt NONOKUTENBHBI.

ﬂCHO, YTO JNINHEHas HEBbIPOXXAEHHAA 3aMeHa NePEMEHHbIX NO NpaBuny

npu 1 < k+ ¢,
npusogut copmy f K BUZY g. O

npui>k+/¢
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Knaccudpukaumsi AeicTBATENbHBIX KBagpaTUyHbIX hopm (2)

Kaxgas pelicTeBntensHas ksagpaTudHas (popma OT 1 NEpPEMEHHbIX onpesensier
rceBA0OEBKANAOBY reoMeTputo npocTpancTea R™.
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Knaccudpukaumsi AeicTBATENbHBIX KBagpaTUyHbIX hopm (2)

Kaxgas pelicTeBntensHas ksagpaTudHas (popma OT 1 NEpPEMEHHbIX onpesensier
rceBA0OEBKANAOBY reoMeTputo npocTpancTea R™.
Mbl BUAUM, 4TO BCE TaKne reOMETpUN ONpefensitoTcs napoii (paHr,curHatypa).
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Knaccudpukaumsi AeicTBATENbHBIX KBagpaTUyHbIX hopm (2)

Kaxpgas geiicTBuTtenbHas kKBagpaTnyHas hopMa OT 1. NEPEMEHHbIX OnpeaensieT
rceBA0OEBKANAOBY reoMeTputo npocTpancTea R™.

Mbl BUAUM, 4TO BCE TaKne reOMETpUN ONpefensitoTcs napoii (paHr,curHatypa).
ObbluHas eBk/IMZOBA FrEOMETPUsSI U3 OCEHHEro CeMecTpa oTeevaeT nape (n,n);
COOTBETCTBYIOWAA KBagpaTudHas dopma — 3T0 x% + x% +--- 4+ x%
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Knaccudpukaumsi AeicTBATENbHBIX KBagpaTUyHbIX hopm (2)

Kaxpgas geiicTBuTtenbHas kKBagpaTnyHas hopMa OT 1. NEPEMEHHbIX OnpeaensieT
rceBA0OEBKANAOBY reoMeTputo npocTpancTea R™.

Mbl BUAUM, 4TO BCE TaKne reOMETpUN ONpefensitoTcs napoii (paHr,curHatypa).
ObbluHas eBk/IMZOBA FrEOMETPUsSI U3 OCEHHEro CeMecTpa oTeevaeT nape (n,n);

COOTBETCTBYIOWAA KBagpaTudHas dopma — 3T0 x% + x% +--- 4+ x%

Ewe oaHa BaxxHas reomeTpusi — ato reometpusi MuHkoBckoro, T.e. reomeTpus

crneumanbHOlU Teopuy OTHOCUTENBHOCTU B R, oTsevatowas nape (4,2).
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Knaccudpukaumsi AeicTBATENbHBIX KBagpaTUyHbIX hopm (2)

Kaxpgas geiicTBuTtenbHas kKBagpaTnyHas hopMa OT 1. NEPEMEHHbIX OnpeaensieT
rceBA0OEBKANAOBY reoMeTputo npocTpancTea R™.

Mbl BUAUM, 4TO BCE TaKne reOMETpUN ONpefensitoTcs napoii (paHr,curHatypa).
ObbluHas eBk/IMZOBA FrEOMETPUsSI U3 OCEHHEro CeMecTpa oTeevaeT nape (n,n);
COOTBETCTBYIOWAA KBagpaTudHas dopma — 3T0 x% + x% +--- 4+ x%

Ewe oaHa BaxxHas reomeTpusi — ato reometpusi MuHkoBckoro, T.e. reomeTpus
crneumanbHOlU Teopuy OTHOCUTENBHOCTU B R, oTsevatowas nape (4,2).

Ee kaHoHnueckas kBagpaTudHas cdopma %+ y2 + 2% — 12
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