3aK0H 32 HHEePIUATA

Onpeneaenne:

bposm na nonoscumennume xoeguyuenmu 8 KAHOHUUHUSL 8UO HA 0A0eHA KAHOHUYHA hopma ce Hapuda
NoOJa0oMCcCUmesleH queKc HA4 UuHepyuima Ha masu KGGOPCIWZM’{HCI gbopma. BpO}ZI’I’l Ha ompuymeinume
Koeguyuenmu ce Hapu4a ompuyamesen UHOeKC Ha UHePYUsma .

CwraacHo TBBPACHHETO JOKA3aHO 10 TOPE € BIPHO PABEHCTBOTO:
noaodicumenen unoexc + ompuyameinet unoexc = rg(f) *)
Teopema (3aK0H 32 MHEPUUSTA):

Bwe 6cexu kanonuuen 6uo ma dadena keaopamuyna gopma 6pos HA NOAONHCUMENHUMe Koepuyuenmu e
eoun u cvwy. Couomo e 6apHo u 3a 6pos Ha ompuyamenrHume Koepuyuenmu.

-BO:
Ot (*) cnenBa, ye € AOCTaTHYHO JIa JOKAKEM CaMO TBBPJCHUETO 32 MOJIOKUTEITHUTE KOSPUITUEHTH.

Hexka f(x, . . ,X2) € mpou3BoHA KBajpaTuIHa Gopma

.................... (1)

Xn = 0tn1}’1 +. + 0('rlnyn
MPUBEXK/IA Ta3u KBaapaTudHa opMa B KAHOHUYCH BUI:

o 2 2 2 2 2 2

#) f(x1, .. X)) = £ (Y1, .. 5¥0) =My1" T Aoy2” oo+ Aayn — AnriYk — MYkt - - .- ArYr ,
kpaeto r =rg(f) u A > 0.
Hexka OparnaTa nunelina tpanchopmarus Ha (1) e
yi=PBuxi ...+ BinXa
................... 2)
Yn Bnlxl +.o..F Bnnxn
pasriexaaMme U JIMHeWHaTa TpaHchopManus

X1 =¢C11Z1 T+ + CinZn

.................... 3)

Xn Cn1Z1 +. + CnnZn
KOSITO CBIIO MIPUBEKIA KBaJpaTUYHaTa (hOpMa B KAHOHUYEH BU/I:

@ 2 2 2

(##) fo>f(z1,..,z0)=z1" + . . T WZ - Ut Zsr1 - - - - - Z
kbaero K> 0 ur =rg(f).
Ja pasrnename u oOparHara JimHelHa TpaHchopmanus Ha (3)
VA d11X1 +...+ dlan

................... 4)




Tpsbsa ma mokaxkem, ue k = s. Jlomyckame, 4e ToBa HE € Taka W Heka Hampumep k < s. Pasrmexmame
paBeHCTBaTa:

yi=0,...,yx=0u 241 =0,...,2,=0.

3amecTBaMe B T€3M paBEHCTBa TexHUTE paBHU OT (2) u (4). [lo To3um HauMH MOTydyaBaMe XOMOTE€HHA

JMHCWHA CHCTEMa Ha TIPOMEHIIUBUTE X1, . . . , X, . [IoHeke k < s OposAT Ha ypaBHEHUsTA B Ta3W CUCTEMA €
mo-MayreK OT n. ClIeZI0BAaTEIHO Ta3W XOMOTEHHA CUCTEMa UMa HEHYJIEBO PEIICHUE x1%, .., %, T.e. HIKOE
X; # 0. Uncmara xlo, e, xn0 ca n30paHu Taka,ue KaTo 3aMeCTUM B (2) moyrydaBame y10 =0,...y ko =0, Yk+10
.. ..yn . Usuncisame f(x", . . x°,) upes (#) u mony4uaBame

f(x", . X% =F0,..,0, ¥ . ¥ = A1 (V) - - - - Aa(y%)?

OT noCIeIHOTO PaBCHCTBO CJICABA

f(x"), . . ,x"n) <0, 3amoTo A; > 0. 5)

0 0 0 0 0_ 0_
Uwucnara x;,.., X, ca u30paHU Taka,ue KaTo 3aMEeCTHM B (4) moyiy4aBame 7 ,...Zs , Zsrp =0,..,z, = 0.
Usuncmsame f(x", . . ,x°%) ype3 (##) u nony4yaBame

f(x°, .. x)="fZ", ..,2%0,..,00 =) +...+ p(")’

Ot mocieHoTO paBeHcTBo 1 ot (5) = wi(z")*+. .. + p(2%)* <0

[Tonexe w; > 0 = 201 = ...= ZOS: 0. OcBen TOBa zs4+1 =0, . . ., z, = 0. 3amecTBaMe 201 = ...= ZOS: 0B
0 0 0 0

(3) m nonyuaBame X | =...=X , = 0. ToBa € npoTHBOpEUHE, 3aLI0TO X | = . ..= X € HEHYJIEBO PEIICHUE

Ha IOJTy4eHaTa Mo-rope XoMoreHHa cucrema. [lomyueHoTo mpoTHBOpeUre q0Ka3Ba, 4e kK = s,

IoJgoxkuteauo 1e(pMHUTHN KBAAPATHIHHN (popMH

Onpenenenue:

Kassame, ue xeaopamuunama ¢hopma f(x, . . ,x,) e nonoxcumento depunumua, axo f(x;, . . ,x,) >0, 3a
BCAKO (X1, . . ,Xp)€Ay U f(X1, . . ,Xn) = 0, camo koeamo x; =x;=.... = x, = 0.

Teopema:

Keaopamuunama ¢hopma f(x;, . . ,x,) e nonosxcumenno oepuHuUmMHA, M0O2A8A U CAMO MO2AB8d, KO2amo

NOAOAHCUMETHUAM UHOEKC HA uHepyusima e paeeH Ha 6p0}1 Ha npomeHjausume, n.e. AdKO 6 KAHOHUYHUA 8u0
Ha masu Kea()pamuwa qbopMa BCU4YKUme n KoeqbuuueHma ca noJjloHCUMENHU.

-BO:
Heka f(x, . . ,x,) € kBagpatuyHa Gopma 1 TUHEHaTa TpaHchopmanus

MIPUBEXk/1a Ta3 KBaJpaTuyHa (popMa B KAHOHUYEH BUJI:

*) f>TyL .y =Myt Ty




Jla pasraename u oOpaTHaTa JHHEHHA TpaHCHOpMAITHS

yi=Buxi+...+ BinXn

................... (2)
Yn Bnlxl +. + Bnnxn
I [la mpeamonoxum, ue A; >0,i=1,...,n. Heka yol, cee, yOn ce moxyd4amar oT (2) npu X1=x1, . Xn
= Xon
Ot (*) = "1, . ., X% = T .y ) = by* 2+ o+ Ay’
Honexe A >0,i=1,...,n=f(x",..,x%) =0
Hexka f(x°), . . x") =0. ToraBa T(y"1 , . . ,y%) = MY 1)* +. .. + M)’ =0
=y’ =...=y% =0, 3amoro A; > 0.
3amectBame B (1) u momyyaBame X’ =...=x"%=0. Cnenosarento f e HONOKHUTEIHO neUHUTHA.
II Heka msikoe A; <0
Pazraexmame yol =0,... ,yoi =1,... ,yon = 0. 3amectBame B (1) u momyuaBame x’1 = ouj y e s X%y = Ol
Jluneitnata Ttpancpopmaruss (1) e oOpatuma —> CcTHIOOBETE Ha MaTpHWIaTa HA Ta3u JIMHCHHA
Tpanc(opMmanus He ca Hysnesu. CiegoBarenso (X1, . ., X'n) # (0, . . ,0)

0 0y _7% —

Or(*)=f(x1,..,xn)=10,..,0,1,0,..,00=14<0

[Monmyunxme, e kBaapatnyHata (opMa MpreMa HETOJOKHUTEIHA CTOWHOCT 32 HEHYJIEBH CTOWHOCTH Ha
MIPOMEHJIUBUTE, KOETO 03HA4aBa, 4e TSI HE € MOJIOKUTEITHO AePUHUTHA.

Kpurepuii Ha CuaBectsp (0€3 10KA3aTEICTBO):

ajj . ain
Heka f(x;, . ., xn) e keaOpamuuna popma c mampuya A = |........

an] . Ann

apajpz

paszenexcoame A ; = aj;, A ; = |az;ax|umu. A, = detA.
Keaopamuunama gopma f(x,, . . , X,) e nonod’cumenro oepuHumHa ,mo2asa u camo moaasa, koeamo A
>0, 4,>0,...,4,> 0.
Omnpenesienue:
Keaopamuunama gpopma f(x;, . . ,x,) e ompuyamenno oepunumna, axo f(xj, . . ,x,) <0, 3a ecsako (xj, . .
Xn) U f(xg, .., x,) = 0 camo koeamo x; = . .. =x, = 0.
SIcHo e, ue

fe ompuyamenno oepunumna < -f e noroxcumenno degpuHumHa.
[Topaam TOBa M3y4YaBaHETO HAa OTPUIATEIHO NePUHUTHUTE (HOPMHU € SKBUBAICHTHO HA JOKA3aTEJICTBOTO
32 MOJIOKHUTETHO 1e(PUHUTHUTE POPMH.

Hexka L e nuneiino npoctpanctBo u diml =nwu ey, . . . e, € 6a3uc Ha L. Heka A e cumeTpudHa MaTpuna
Ha IMOJIOXKUTENTHO Ae(pUHNTHA KBaapaTndHa Gopma. Pasrnexxaame

X:§161+...+§nen
Y= Wert ...+ ey

u nepuHIpame

def L
xy)=(Er...&A
HUn




H"prI/ITe TpU AKCHMOMH Ha CKaJIapHO MPOU3BCACHUC Ca U3IIBJIIHCHU 3a IMMPOMU3BOJIHA CUMCTPpUYIHA MaTpUulld
A. HpI/I TO3HU I/1360p Ha MaTpunara A e TOKaXXEM, 4€ € U3IIbJIHCHA U UCTBbPTATA aKCHUOMA. Hawuctuna

&
(XvX) = (éls .. 9§H)A
&n
Axo f(xy, . . ,Xn) € KBagpaTuuHata popma hopma ¢ matpuna A, umame (x,x) = (&, . . ,&n)

[Tonexe f e monoxurenHo nepuHUTHA = (X,X) >0 1 (X,Xx) =0 <= x = 0.5




