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{P} omnanan omuuran uxtuépuii P yayn Ba Geprran T=T(X"™) cratucruka épnamuna Py(B)
MIAPTIIA TAKCUMOTJIAP OWJIACHHU TY3aMHU3:

_ pBnfxMepT(x™)=t}

Pe(B) = e (1)

2-Ta’rif [4]. (¥ B, {P})-muckper crarucrux moxen yuyr T(X ™) cratucruka erapiu

cratucThka ae0 aramamau, arap xap Ouwp t ra P; maprim takcumornap PE{P}ra Goriuk
o6ynmaca. Agar {P} oila {Pg, 0e ®} napamMeTpuk 0yica, y xonaa (1) ubomanu Kyitumarnya
€311 XaM MyMKHH:

Po(Bn{xMex: T(x™W)=t}) 9
Po(fxMex: T(xM)=t}) (2)

[Maptnm Takcumot (1) HM xXucoOuam, Xap JOMM XaMm OcoH OynaBepMmaiinu. LIIyHuHT

P(B) =

y4yH aMajiéT/ia YHUHT YpHHUra eTapid CTaTHCTUKAHN aHUKJIAITHUHT €TapIMINK KPUTSPHICH
YPUHIIM SKAHIUTHHA TEKIMUPHUII Kynaianp. dapa3 KUIaliuK, TUCKPET CTAaTUCTHK MOJENa,
g(t, 6)= Py ({x(”) € X: T(x(")) = t}), GYHKIMSIHU aHWKIaiMu3. byHnan aca, (2) TeHIVIMKHA
Kyiinaaruda €3u0 onamus:

Py (<")=g(t, 6) Px™), T(x™) =t. ©)
Arap h(x™)=P(x™) ne6 oncax, y xousizaa (3) TeHrIIMKKa acocaH
Py (xXM)=g(T(x™), 8) h(x™), x™ € %. 4)

Py TakcumotHH (4) kabu €3u6 onuin dakropaamTHpum ae6 artanaad. by epaa h(x™)
dynkums 0 €© ra Gormk omac Ba g(T(X"™), 6) bynkums sca O ra Ba X ra T cratucruka
opkanu Ooriukaup. TymyHapnuku, h HM Typau Tanjam Xucooura (GakToOpIAIITHPHUIL
TEHIJIMTH XaM SITOHAa 3MacCJIUT¥ MyMKHUH. [[emak, T(x™) erapnu cratucruka Oyica, y xoina
(4) udona ypunnu sxaH [2-4]. Teckapucu xam YpuHIUIUD.

Mynnait kuuO, ymly Makojiafa CTaTHCTUKAJIAPHUHT aCHMIITOTHK —ETapJIMIHK
MAPTIAPUra O Macalanap MyXoKaMa KHIMHAIM. YHI' TOMOH/AH TacoMu(uil IleH3ypIIaHTaH
MOJIETIIa XaM aifipuM eTapiid CTAaTUCTHKAJIAP YPraHUIaIu.
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ONNEPATOPJIN MATPULAJIAPTA MOC BJIOK COHJIU TACBUPHUHI'
ACOCHI XOCCAJIAPH

PacyJioB Tyaxkuun
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KUCM TYmiamMu Oymamu. byHman Ttamkapuw, arap Oepunaran A UYHM3UKIA  ONEpaTop
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yerapajiaHran OyJca, y X0JJla YHUHT CIIEKTpM MapKa3u HONb HyKTaja Ba paguycH || A|| ra
TeHr &nuKk goupana cakimaHagu. Iy YypuHga TtaObuwii caBon maimo Oynmaaw: YH3UKIU
OTIEPATOPHUHT CIEKTPHHM Y3HU/1a CAKJIOBUM XaMJa MapKa3u HOJIb HYKTajaa Ba paauycu || Al
ra TeHr €nuK JOoupagaH KHUYUKPOK TYIUIaM MaBXyAMH? UW3HUKIM omepaTopiap y4yH COHIIU
TacBUp TyUIyHYacH OyHJail Xoccara sra TymjaamyiapAaH OUpH SKaHJIMTUHU YHMHT KyHuzaa
0a€H KWJIMHTaH X0ccalapu OpKaIu KYpHUIl MyMKHH.

®apa3 kwraimnk, H - komrieke ['niasbept daszocu Ba A:H — H - yusuxim onepatop
06ym6, D(A) c H yHUHT aHMKJIAHUII coXacu OyiacuH. Yoy

W (A) ={(AX,x): xe D(A), || x|

Tymiuamra A OINepaTOPHUHI COHJIM TacBUpH neitmnaan. Ymymuid xonga W (A) tymiam
OUMK TYIUIaM XaMm €nuK Tyruiam xam Oymmaiimu. W (A) ouuk Tyruiam OynaawraH, EmuK
TymiaM OynaauraH xamjaa OuYdK XaMm €nuK xam OyIMalauraH 4u3uKiId oreparopiapra
KyIu1ad MucoUtap KEATHPUII MYMKHUH. AHukinanumura kypa W (A) TymiaMm KOMIUIEKC
COHJIap TYIUIAMMHMHT KUCM TymuiamMu 0ynu6, W (A) TYmIaMHUHT T€OMETPUK XOccalapuIaH
doitnanann® A omepartop Xakuaa MabIyMOT OJIMII MyMKHH.

Connm TacBMp TylIlyHYacu OupuHuM Mapotaba [1] connm MaTpunmanap y4yH
KAPUTWITAH. YH/Ia MaTPULAHWHT COHJIM TaCBUPU YHHHT Oapya XOC KHMMaTJIApUHU CAKJIAIIN
Ba OyH/Iail TYIJIAMHUHT Yerapacy KaBapuK Yu3uK Oyiauinu ucOotnanrad. [2] umma saca W (A)
HUHT KaBapukK TYIjlaM OSKaHauru wucOoriaanrad. Kednnuamuk [3] wmma  gusukmm
yerapajaHTraH omepaTop XaM OyHZail xoccara sra OVJIMIIM Ba YHUHT CIEKTPU COHJIM TaCBUP
€nuru Vm TyIamaa €TUIIN KypCaTUIITaH.

lynn amoxupa TabKUIA0 YTHII KOW3KH, arap YH3HKIA ONEPATOPHHUHT CHEKTPU
MKKUTA KECUIIMalaAuraH TYIUIAMJIApDHUHT OuprammacujiaH ubopat Oyica, y XoJjAa COHJIU
TacCBHp CIEKTPHHUHI JKOWJAIlyB YpHUHM eTapiuya TaBcuduail oamaiau. KOxopunaru xabu
XoJjaTiapAa CIEKTPHUHI >KOMJIANlyB VpHUHM $HA/Ja aHUKPOK aHMKJIAIl Makcaguna [4]
MaKo/Iajia KBaJpaTHK COHJIM TACBHp TYIIYHYACH KMPUTHITAH. YKYBUMra Ky/laillmuk ydayH Oy
TYIIYHYaHUHT TabpUPUHHA KEITHPAMH3.

®apaz kuwmaimmk H =H,®H, Ba AelL(H) O6yncun, 0y epma H;, Ba H, mnap

I'mas0ept pazonapu. Y xonga A onepaTopHu XaMHIla

(B &) o
A Ay

2-TapTHOIM ONepaTopiad MaTpHlla KYpHUHHIIHMIA TacBUpiam MyMmkuH [5], Oy epnma
A; i H; —> H;, i, ] =12 matpunasuii neMeHTIAp YM3UKIIM YerapalaHran orneparopIap.

A G0k omepaTopiaM MaTpHIa YIyH KBaIpaTUK COHJIM TAaCBUP TYIIYHYACHra TabpHd
oepamus. (), Ba ||-|| map opkanmu moc paBuiiga H,, i =1,2 T'unsbept dazomapaaru ckaisp

KynaiiTMa Ba HOpMaJlapHU OenruianMus.
Tavpud. Kyuuoazu

f =

((All fl’ fl)l (A12 f2’ fl)l
(A21 fl’ f2)2 (A22 f2’ f2)2

J, f=(f,f,)eH
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Mampuyanune 6apua xoc Kuiimamiaapu myniamuea Ae L(H) 6nox onepamopiu

mampuyanune (1) kypunuwuea moc keaopamux connu maceup Oeuunaou, o6ynoa || f,|=1,

i =1,2 6a W?(A) xabu maceupranaou, svHu
W2(A) ::‘ U 2ap(Af), f=(f,f,)eH.

Ifilli =1, i=L,
KBagpaTtuk cOHIM TaCBUpP CIEKTPHU y3UJa CAKJIOBYM COHJIM TaCBUPAAH Kypa KUYUKPOK
TYIUIaM 3KaHJIUTWHYA AUTHUII MYMKHH.
2x 200K oOmepaTropid MaTpulajap Y4yH KHPUTHITAH KBaJpaTUK COHJIM TaCBUP
TYIIYHYaCUHU NxN OJIOK omeparopid MaTpula XOJura yMyMJIAIITHPUII Macajacu
yerapajaHras orneparopiap yuyH [5,6] Makonanap/a, yerapajanMaras oneparopiap yuyH [7]
MaKoJI1aJa TaIKUK KUJIMHIaH.

@apaz kwraimk neN, nx>3, H,, i=1...n - Tumsbepr ¢a3omapu Ba
H=H®.®H,.¥Yxonga AeL(H) xamuma
Ay o A
A= 1 - (2)
Ay Ay
KYpUHUIIIard OJOK ONEepaTopyii MaTpulla KYpUHUIIMIA TacBHpJIaHaau, Oy epna
AjiH; > H;, i, j=1..,n MaTpuiasuii 51EMEHTIAP YM3UKIIM YETapalaHral oneparTopiap.
Ymly

She.on, =S, x..xSy ={f =(f,...f)eH, | f[[=1i=1..n}
Tymiam opkanu H; narm S, Gupinuk cdepanap kynaitmMacuau oenrunaimus.
Arap H, ®..®H  ¢&iinama ¢uxcupnanran Oynca, y xomua S, o en Oenruiain

Ypuura S" éku S, Genrunanuiapaad GoHATAHKIT MYMKHH.
Xap Oup f =(f,....f) €Sy 6 on, yiyH
A=A ) eML(©)
KaOM aHMKJIaHTaH N XN MaTpUIlaHu KapaiMus.
Tavpud. Yoy
Wh,o.on, (A) = U 0, (Ar),

fes”
Tyutamra A omnepaTtopid MaTpHUIAHHHT (2) KYpUHHIIMIa MOC OJIOK COHJIM TacBHPH
JeHnaam.
H Tunebepr ¢azonunr ¢ukcnpnanran &immvacu yayn W'(A) =W, ¢ o, (A)

Oenruan UIuTaTuIaau.

OHu OJIOK COHJIM TACBUPHHMHT aCOCUM XOCCalapuHH KeaTupamus [5].

1) Arap n=1 06¥yica, y Xoimga OJOK COHJIM TaCBHp OJATIard COHJIM TacBUp OWJIaH
yCTMa-yCcT Tymiaan;, N =2 Oynaranaa, 0JIOK COHJIM TaCBHP KBaJPaTHK COHJIM TaCBHp 10 XaM
oputiiaaad; N =3 6yica, y Xoiaa 00K COHIIA TACBUP KYOWK COHJIM TaCBUP 10 FIOPUTHITAIH.

2) Arap AeM_ (C) - n-taprubau martpuina 6yica, y xomma W"(A) tymiam A

MaTPHUIAHUHT XOC KUMMAaTIapy TYIiIaMu OMJIaH yCTMa-yCT TYIIAH.
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3) Conutu TacBup Ba 010K cornu tacsup opacuga W "(A) c W (A) GornaHuIn MaBKy.

4) Arap A ormepaTopiu MaTpuIla IOKOpPH y4Oypuak €ku Kyhu ydOypuak IIakira sra
oynca, y xomaa W"(A) =W (A,) U...UW (A, ) TeHru ypuHan Oyaaim.

5) Arap Ael(H) oyuca, y xomma W"(A)c{ieC:|A1|<|A|} MmyHnocabar
YPUHIAUD.

6) Arap dimH <oo 6¥yiuca, y xonma W "(A) énuk Tymiamaup.

7) A ¥3-y3ura Kymma orneparopid Marpuia, sbHu A* = A 6Vyica, y xoiama W"(A) < R
MyHOCa0atT YpUuHIUIHP.

8) Arap AeL(H) 6¥nca, y xonna o,(A)cW"(A), o(A)cW"(A) xocca ypuniu
0ynuoO, y criekTpas MyHOcabatiap Xoccacu 1e0 IOPUTHIIAIN.

Tabkuanam JIO3UMKH, HYKTaIM CHEKTp OwiaHn OOFJIMK CHEKTpajl MyHocabaT
yerapajlanMara N -tapTUOIM orepatopiii MaTpuliajgap y4yH XaMm YpurHimumuap. bupox
OTepaTop CHEKTpH OwiaH OOFJIWK CIEKTpall MyHOcabaT KymMMua IIapTiap acocuaa
Oaxxapuaau [7].

Kyiinnga yu nuaroHaiuim 3x3 OJIOK ONEpaTOpiId MaTpUllaiap y4yH KYOWUK COHJIA

TaCBUPHU XucoOiamga Kyjiail Oyiran antepHaTuB (pOpMyJIaHU KEITHPAMU3.
H=H, ®H, ®H; I'unsbepr pazocuna

Ay A O
A= Afz Ay, Ay
0 A;3 Ay

3x3 OJIoK OmEpaTopM MaTpHIaHK Kapaiimus, Oy epaa A; MaTpUIaBUil dIeMEHTIap

H, mn H; ra yTkasyBuum 4msukiu derapanamran omeparopnap, sehu A; e L(H;,H,),

i jefl,2,3}, i<].

f =(f,f,, f;) € H snement épnamuia Kyitunara MUKIOPJIApHU aHUKIAWMHE3:
aij(f)::(AJ f, fi);

1
p(f)= _g((aﬂ(f) _azz(f))2 +(ay, (f) _aes(f))z +(a,(f)— aes(f))z)

—la,(f) P —la,(f) [ (<0);
q(f)=a,(f)[ a33(f)+|a23(f)|2 ay,(f)—a, (fa,(f)a,(f)

2 3
~ 57 @u(T) + 2, (1) + a5 (1))

+%(au(f)a22(f)+au(f)asa(f)+a22(f)a33(f)_|aiz(f)lz —la,(f) )
x(a; (F) +ay,(f)+a,(f));

o ~3q(f) | 3 .
(p(f)._arcco{ 20(f) p(f)j'
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Ak(f)::%(aﬂ(f)+a22(f)+a33(f))+2 - pgf)cos¢(f);2k”; k=123.

WmHuHr acocuil HaTkajdapujaH OuMpuHu OaéH KuiaMu3. YHAa A OJIOK omepatopiu

matpunaauar W 3 (A) kyOUK COHIIM TaCBUPMHH Xuco6IanI GopMyIacH KeATUPUITaH.

1-reopema. A onepamopnune kybux connu macsupu \W 3 (A) yuyn

WA =U U A(f), F=(f, T, f)eH

k=1 ||f;|I=1,i=1,2,3

MEeH2UK YPUHIIU.

l-teopema A ONEPATOPHUHT 4YerapajapvHH VpraHWIIIAa Ba YjIap YYyH ONTHMAI
OaxoJjanuiap oJMIIga MyXUM axaMmusTra ora [7]. 1-teopemanu ucOoTiamga KyoOuk aareopank
TEHIJIaMaJIap €YMMUHU TonmuImTHUHAT Kapaano ycynuman QoinanaHuiaam.
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H, —-HIEPUOAUYECKHUE OCHOBHBIE COCTOAHUA AJA 4 -MOJEJIN HA
JEPEBE K2JIN

Paxmarysiiaes My3apdap

H.¢.-M.H., UHCcTUTYT MaTemaTuku AHPY3

PacynoBa Myxaiié

Hamanranckuii rocy1apCTBEHHbI YHUBEPCUTET

[Tycth = (V,L),k>1 ectp nepeBo Konu mopsiaka K, riae V — MHOXKECTBO BEpINHH,
k k
L —mHOxkecTBO pebep 7 . M3BecTHO, 4TO 7 MOXHO NpeAcTaBHTh Kak G, —cB0OOIHOE

npousBeneHne K +1 MUKIMYecKuX TPy BTOPOro mopsiaka [1].
Mpl paccMaTpuBaeM MojJ€db, TJl€ CIMH NPUHHMAeT 3HAY€HUsS M3 MHOXKECTBa

®={12..09},9>2.

CaMuIbTOHHAH A -MOJIEH HMMEET BHUJI

H(o)= X Alo(x).o(y)) (1)

(x,yy:
X,yeVv
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