Ksaaparnuau dopmu.llpuBexaane B KIHOHUYECH BU/I

Onpeaeaenue:
KBagpaTuana hopMa Ha IPOMEHIIUBUTE X, . . ,X, HApUIaMe (PyHKIHS OT BHJIA:
f(x1, .., Xn) =Cr11x;” + C12X1)§2 B e + C1nX1Xn +
CoX2 T C3XoX3 Tt v, + ConXoXpy T+
B s +
+ Cn1 n—an—l2 + Cn1n Xn-1Xnt
+ Cnan2 )
KBJIETO Cjj C€ Hapu4aT Koe(HLUUEHTU Ha KBaJpaTUuHaTa (popMa U e MpeanoIaraMe,ue ca peaaHy Yucia
Hebunupame aji =cii, 1=1,..,nua;=a;="2¢j,ako1#]

ITo To3u HauMH nepuHUpaMe CUMETpUYHATa MaTpuLa A = (a;)
C nomorrra Ha Ta3u MaTpUIa MOXKEM J1a 3alUIleM KBajJpaTUyHaTa popma B CIETHHS BUL:

_ 2
f(Xl, .. ,Xn) = a11X1 + 8.12X1X22+ A alnX1Xn+
+aX Xyt apx; +...+ apXsX,t
o e +
+ aHIXnXI + + anan
X1
Ot nemata = (X1, . . ,Xp) = (X1. .. Xn)A]| ..
Xn
ToBa paBeHCTBO ce HapU4ya MaTPUYHO MpEICTaBsHEe Ha KBaapaTuyHata ¢popma Ha f(Xi, . . ,Xp).

CumeTpuyHaTa MaTpuiia A ce Hapuya MaTpulla Ha KBajgpaTuyHata ¢popma. PanrsT Ha A ce Hapu4da paHr
Ha KBajpaTtuyHara ¢opma u ce oenexu c rg(f)

rf(f) = rg(A)

Omnpenenenue:
PaBencrBara:

X1 =Tnyr + Tey2 t ...F Tinyn
X2 =T21y1 + T22y2 + ...+ TonYn (1)

Xn = Tn1Y1 + Ta2y2 t ...7 TanYn

ce Hapuyar JIMHeliHa TpaHc(hopMalus Ha NPOMEHIUBHUTE Xi, . . ,X, . Martpunara T = (t;j) ce Hapuya
MaTpuIa Ha Ta3u Tpancpopmanus. C nmomourra Ha marpunata T

=T .. (1°)

Ka3Bame,ue nuneitHara Tpancopmanus (1) e oopatuma, ako T e oOparuma.

[Ile pasraexname camo oOpaTUMH JUHENHH TpaHcPopmaru. Ako (1) e oOpatuma Torasa

Y1 | X1
=T |. . (2)
Yn Xn
Jluneiinata TpaHcpopManus Ha TPOMEHJIUBHTE Vi, . . ,yn B (2) ce Hapuya oOpaTHa JWHEHHa

Tpancopmanus Ha (1).




Yi=0oyr T oy ...+ Qinya
.................................... (2%

Yn = On1Y1 + An2y2 +...F OnnYn

1
,kprero T = (o) .
Toga, e (1) u (2°) ca B3auMHO 0OpaTHU 03HAYABA, Y€ aKO MPECMETHEM OT (2°) Ipu X| = X; , . . ,Xp = Xy
¥ TIONY4HM V1° , . ., Yo' TOTaBa KaTo 3aMECTHM Vi, . . , Vo' B (1) Ie MOTyYnM IbPBOHAYATHHTE YHCIA

0 0
Xl .. sXp -

0

IIpeoOpa3yBaHe MATPHUIIATA HA KBAAPATHYHATA (hopMa npu JUHEIHA TpaHchopManusa

Heka e nagena kBaaparnyHata gopma
X1
f(x1...Xn) = (X1...Xn)A|. . (™)

Xn

, kKb1eTo A e maTpuriata Ha f
Pasrnexname nuHeiiHaTa TpaHchopMarus

X1 =Tnyr + Tey2 t ...F Tinyn

.................................... (D)
Xp = Tn1y1 T T2y2 T ...t TinYn
KOSITO 3aliCBaMe B MAaTPUYCH BUJI 110 CJICTHUS HAUUH
X1 Y1
=T| .. ,T:(Tij) (1,)
Xn Yn
Crnen xaro B kBagparuuHata ¢popma f(xy, . . ,X,) 3aMECTUM X1, . . ,X; UPE3 TEXHUTE PABHHU OT PABEHCTBOTO
(1°) me momyuyum HOBa KBaapaTtuuHa ¢popMma f(yy, . . ,y,) HA IPOMEHIUBUTE Y1, . . ,Vn.
Tpancnonupame (1) u momyvyaBame
(Xh . 7X11) = (yl’ .. ’yn) T_l (1”)
3amectBame (1’) 1 (1) B (*) u mosyyaBame
. yi . yi
iy, ... yn)=1... LA | .. | = iy, ..5¥n)=1...ya)B| .. (**)
B y

B’=(T’AT) =T'A (T’ =T'A’T =T’AT = B = B ¢ cumerpudna

Ot (**) = KoeHIHUEHTBT Ipe] yi© ¢ PaBeH Ha by, a KOeDUIUETHT pe] yiyj € paBeH Ha bj + bj; = 2b;
3amoTo bj = by; .

= B e marpurara Ha HOBaTa KBajjpaTHdHa (opMma.

Taka mokazaxme clieHaTa TeopeMa:

Teopema 1: .
Heka f(x,, . . ,x,) e keaopamuunama hopma ¢ mampuya A. Keaopamuunama opma f(y; . . . yn), Kosamo

ce nonyyasa om f(xy, . . ,x,) creo npuracanemo Ha nunelnama mparcgopmayus (1) uma mampuya T'AT
, kboemo T e mampuyama Ha TuHeuHama mpancghopmayus.

CaencrBue 1:
Ilpu obpamuma nuneiina mpancpopmayus, panea Ha K8AOPAMUYHAMA GOPpMa He ce NPOMEHSL.




-BO:

f(X1, . . ,Xn) € KBagpaTHuHa dopma ¢ MaTpuna A. f(yi, . . ,yn) ce TonyuaBa ciex npuiaranuTo Ha (1) u
nma marpuna T’AT
rg(f) = rg(A)

rg(f) = rg(T°AT) )
[Tonexe T e ooparuma = rg(T’AT) = rg(A) = rg(f) = rg(f)s

CaencrBue 2:
Ilpu obpamuma nuwnelina mpancopmayus 3HAKA HA OEMEPMUHAHMAMA HA MAmpuyama Ha

Keaopamuunama opma ne ce npoMeHsi.

-BO:
Hexa f uma matpuna A. Torasa T uma marpuna T AT. Mmame

det(T’AT) = detT’.detA.detT = detT’.detT.detA = (detT)*.detA = sign( det(T’AT) ) =signA

CaencrBue 3:
Heka f ce nonyuasa xamo xvm f npunosxcum nuuetinama mpaucgopmayus (1) u maszu nunelna

mpancgopmayus e oopamuma. Hexa obpamnama nunetina mpaucgopmayus Ha (1) e

yi=oauyrt oy Tt

Yn = anly] + anZyZ + ..t annyn
Tozasa, axo npunodicum Kvm Keaopamuunama opma f auneiinama mpancgopmayus (2) we noryuum
NbPEOHAUATHAMA KEAOPAMUYHA hopMa.

-BO:
Heka cnen mpunaranero Ha (2) kM f (yi, . . ,yn) O3HaUYUM HOBOIOJyY€HATa KBagpaTtudHa Qopma c
f7(x1, . . ,Xn). Tasu kBagpaTHyHa opMa MMa MapTULA

(THY(TAD) T '=(T'YT)A(TTH)=A
Cnenosarenso f* = f.o

Ot cnenctBue 3 cTaBa sICHO, Y€ aKO MCKaMe Jia IpecMeTHEM CTOWHOCTTA Ha f(Xx, . . ,X,) IpH X| = xlo, ..
Xn = Xy OCBEH 4Ype3 HeMOCPEICTBEHO 3aMECTBaHE, MOXKE Hal-HAIpe/I 1a MPEeCMETHEM y1° ey yn0 ot (2)
pH X; = x1%, .. Xn = X W CIIEJ TaBa Ja 3aMECTHM MOJy4YeHUTE Y| , . . , Yo B HOBATa KBaJpaTUIHA
dopma, samoro f(x;°, . . x.0) = £ (vi% . . .y.').To3M Ha4uMH 3a mpECMsTAaHE CTOWHOCTTA Ha
KBaJipaTHuHata ¢opMmMa € IeJecboOpa3eH, KOraro HoBaTa KBagpaThyHa Qopma € Mo-Mpocta OT
IIbPBOHAYATHATA.

KanonnueH BHJ HA KBaJApaTuyHaTa hopmMa

Hexka e nanena nuHeliHaTa TpaHcpopMaus

X1 Y1
=T| ..|,T= () (1)
Xn Yn
OmnpenesieHue:
Kaszsame,ue nunevinama mpancgopmayus (1) npusexcoa xeaopamuunama gopma f(x;, . . ,X,) 8

KaHOHUYeH U0, AKO Cled NPULaeanemo U noayuasame Keaopamuura popma om euoa

H(y1oeyn) = Myr” FAay2” + oot Ay )




Jlunetinata Tpancopmanus (1) TpsOBa na 6b1e 00paTuMa, (2) ce Hapu4Ya KaHOHHWYEH BHI Ha f(X;....Xp).

Teopema 2:
Beaka keadpamuuna ¢hopma moodce Oa ce npugede 6 KAHOHUYEH 6UOD, 0axce C OpPMOSOHAIHU

mpancgopmayuu.

-BO:
X1

Hexka f(xy, .. ,Xn) = (X1 ...Xy) Al .. |, kpuero A e maTtpuna Ha f(Xy, . . ,X,)
Xn

[lonexxe marpunata A € cUMeTpU4YHa OT cielcTBUETO Ha Teopema 2 3a CUMETPUYHUTE ONEPAaTOpU
uMaMme, 4e ChIIECTBYBa OPTOrOHaIHa MaTpuna T Takasa, 4ye

Moo O
T’AT=|0........ 0
0..ce.. An

, kpzieto T € B3eTa OT MOCIeTHOTO PABEHCTBO

Cren xaTo IPUIIOKHUM Ta3M JHUHEWHA TpaHchopMaIysl e rmojryyaBaMe KBaJparnyHara Gpopma

. Yi }\,1 ....... O Y1 5 5 5
flys, ..o yn) =1 .. yw)(TAD| .. | =(yi...yn)| O0........ O1]..] =Ayr" Ay +... .+ Yn o
Vn 0........ A || Yo

TebpaeHue:
bposam na nenynresume xoeguyuenmu 6v8 8ceKu KAHOHUYEH GUO HA 0AOeHA K8AOpamuuna opma e

e0HAaK®6 U e PABeH HA paHea Ha KeaopamusiHama gopma.

X1 Y1
Hexka |..|=T|..|,Teobparuma
Xn Yn

HCKa CJICA MMPUJIaraneTo Ha Ta3u JIMHEHHA TpaHC(i)OpMaI_[I/IH noJjryuaBamMme

f(x1, . . X)) = TyL, . yn) =My Ay’ + .o+ Ay

Nmawme rg(f) =rg(A) u

Ai....0
rg)=rg®=rg ........ = Oposi Ha HEHYJIeBUTE yucna Aj i=1,..,n
0 A
= OposT Ha HEHYJIeBUTE KOe(PUIIMEHTH A; B KAaHOHWYHUS BUA Ha (X, . . ,X,) € paBeH Ha rg(f) = rg(A);




