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BBEIEHUE

H xoxnenune coOOCTBEHHbBIX 3H YE€HHMH W COOCTBEHHBIX BEKTOPOB 3 1 HHOM M -
TPHUIIBI SIBJIIETCS OMHON W3 CJIOXHBIX 3 JI U JIMHEiHOW JreOpel. B H crosiiee
BpeMs CYLIECTBYET MHOXECTBO IPIMBIX M UTEP LIMOHHBIX METONOB PELICHUS 3TOH
mpobiemsl [1-5]. Cpemu HUX CYIIECTBEHHYI POJIb WUTP IOT METOAbI OOp THOM
UTEp UMM CO CABUIOM W KOMOWHHMPOB HHbIE METOJbI (MCIIOJb3yIoLIHe 00p THbIE
UTep MU U cooTHolleHue Panes), umerolye BBICOKYI0 CKOPOCTb CXOAUMOCTH.
OnH KO OHM TpeOYIOT IOCT TOYHO XOPOIIMX H Y JIbHBIX NPUOJIMXKEHUH IS BbI-
YKCJIEHUs] HCKOMOTO COOCTBEHHOTO 3H YeHMSI U COOCTBEHHOrO BeKTOp . [loaTomy
0OBIYHO OHU IPUMEHSIIOTCS B T€X CIy4 $IX, KOTJ HEOOXOAUMO YTOYHUTD MOIy4eH-
HOE K KHM-TO APYTFIM METOOOM COOCTBEHHOE 3H YEHHE M COOTBETCTBYIOIIHU €My
COOCTBEHHBIH BEKTOP.

B 1 crosueii p 60te p ccM TpUB €TCS BO3MOXKHOCTb MCIIOJIB30B HUSI HElpe-
peBHOTO H Jior Metox Heioron (HAMH) [6,7] ang H X0XIOeHUS W30IUPOB H-
HOTO ¥ TIPOCTOTO COOCTBEHHOT'O 3H YEHUS M COOTBETCTBYIOIIETO eMy COOCTBEHHOTO
BEKTOpP BELUECTBEHHOH KB JIp THOM M Tpuubl. B m.1 1 H moct HOBK 3 1 uu
u omuchiB erci HAMH. B m.2 npet r 1oTcs 1B B pu HT BBIOOpP UTEp IMOH-
HOTO I p MeTp , oOecneyuB IOUIEro CXOAUMOCTh MeTox . B 1.3 mok 3 HO, 4TO
npeT T' eMblii METOJl IPUMEHNUM T K3Ke JUIs HEeJIMHEHHBIX 3 J1 4 H COOCTBEHHbIE
3H 4YeHMd. B 1.4 npuBeneHbl 4UCIEHHbIE SKCIEPUMEHTHI U I HO CpP BHEHHUE P 3-
JINYHBIX UTEP LMOHHBIX METOHOB.

1. IOCTAHOBKA 3AJJAYH1 1 HAMH

ITycts R™ — mpocTp HCTBO m-MEpHBIX BELIECTBEHHBIX BEKTOPOB. BeeneMm B
HEeM CK JIIpHOE NPOU3BEeJIeHHe BEKTOPOB U HOPMY BEKTOP IO (hOpMyT M

(o) = o, full = vww).
i=1

P CCMOTpPUM B R™3 g 4y H COOCTBEHHBIE 3H YEHUS

(A= \E)z =0, (1.1)



rme A — BEIIeCTBEHH S M TPHUIl P 3MEPHOCTBIO M X M U F — eIUHUYH S
M TpuLl . ITOoCKONIBKY COOCTBEHHBI BEKTOp, OTBEY IOLIMH COOCTBEHHOMY 3H Ye-
HHUIO A, H XOOHUTCSI C TOYHOCTBIO JO MOCTOSHHOTO MHOXHTENS, BBEAEM YCIIOBHE

HOPMHPOBKH
(x,x) = 1. (1.2)

H m uens cOCTOMT B H XOXIAEHHH H30JMPOB HHOIO M IIPOCTOrO COOCTBEH-
HOTO 3H YeHHS U COOTBETCTBYIOLIErO eMy COOCTBEHHOro BeKTop (A, ) Belue-
crBernHodl M tpunpl A. K x wm3BectHo [6], 3 1 4y (1.1), (1.2) MoxHO p ccM -
TPUB Th K K HEJIMHEHHYI0 3 JI 4y OTHOCHTEJIbHO HEM3BECTHBIX (A, x), U I Hee
npumenum HAMH:

dv  dX
(A=AE)= — 2= = ~(A=AB)z, (1.3)

2 (m %) =1—(z,2). (1.4)

Iuckperus uust yp BHeHuit (1.3) u (1.4) ocywecrtsisiercst MeTomoM Ditep :

B pesysbT Te UMeeM yp BHEHHUS C HEM3BECTHBIMU Up, M fin:
(A= N E)vy, — pny = —7n, (1.6)
2n, ) =1 — (zp, Tn), (1.7)
e r, — HeBsi3k yp BHenus (1.1), T.e.
rn = (A — A E)xy,. (1.8)
Ecau umem v,, B Buje
Up = —Tp + fnby, (1.9)
to mozet HoBK (1.9) B (1.6) u (1.7) 1 er
(A=A E)0, = xy, (1.10)
2n (Onyxn) =14 (T, Tp). (1.11)

IMockonbKy 1p B s 4 crb yp BHenus (1.11) Gombiue eguuuusl, 10 (0, 2,) 7 0 1
TeM ¢ MbM U3 (1.11) numeem

L+ (wp, 20)

i, = 50, 20) (1.12)



CucreM JuHeiHbIX JreOp uueckux yp BHeHmil (1.10) pemr ercs OTHOCHUTENIHHO
0, OOHUM W3 CT HA PTHBIX MeTOHOB. Ilociie BeIYMCIEHMS 6,, BEIUYUH L, OIpe-
menstercs o ¢opmyne (1.12). Corn cuo (1.5) ciemyomme OpuONTHKEHUS Ty 1,
An+1 BBIYUCISIOTCS 1O (pOPMYIT M

Tn4+1 = T + TpUp = (]- - Tn)xn + Tnﬂnena

An-‘rl = )\n + TnHn, n= 07 IR} (113)

rae n — HOMep WTep UMM, T, > 0 — uTep UMOHHBIA I P MeTp U (Ao, Zo) —
H 4 JIbHOE NpPUOIMXKEHHEe M3 OKPECTHOCTH MCKOMOro peurenus. K K BHIHO u3
topmyn (1.13), mpu 7, = 1 mpemwt r eMblil JITOPUTM COBII I €T C OOBIYHBIM
merogoM Hetoton st 3 x um (1.1), (1.2). Ilpuyem oH TpeGyeT, K K H METOX
00p THOW WTEep LHMHK C COOTHOLIEHHeM Pares, IOCT TOYHO XOpPOLUEro H 4 JILHOrO
npubmkeHust. Boobuie, K K CXOIMMOCTh uTep HMoHHOro mpouece (1.13), T
U CKOPOCTb CXOIMMOCTH 3 BUCAT OT BBIOOD MTEp LMOHHOIO I1 P MeTp T, > 0.

2. CXOANMOCTDb METOJJA
1 BbIBOP UTEPAITHOHHOI'O ITAPAMETPA

HccrenyeM cXOOMMOCTh MPeAT T €MOro urep umonHoro mpouecc (1.13). U3
copmyssr Hesssku (1.8) yp Buenns (1.1) H n-m w re ¢ yderom (1.6), (1.7)
ClleqyeT BbIp XKEHHE 111 HEBI3KM H 7 + 1-M I Te

Tn+l = (1 - Tn)rn - T»,QL/J/n'Un- (21)
CienoB TEIbHO, UMEEM
HTnJrIHQ =(1- Tn)QHTTLHQ -2(1- Tn)Tzﬂn(rmvn) + szﬂi |vn||2~ (2.2)

Torn cnop BeIHB CIERYIOL] S TEOPEM .
Teopem 1. HeoGXOmUMBIM M OCT TOYHBIM YCIOBHUEM YOBIB HHSl HOPMBI He-
BSI3KM OT UTEP LMW K MTEP LHWH SIBISETCS BBINOJIHEHHE HEP BEHCTB

o(1n) = (T — 2)H7nnH2 = 2(1 = 1) Tnptn(rn, vn) + TSN%H”RW <0. (2.3a)
JIOK 3 TEeIbCTBO TEOPEMBI CIIAyeT M3 COOTHOIICHHS

lrntall? = llrnll® + Tp(7a), (2.3b)

KOTOpOe BhITEK eT u3 (2.2).

Orcion  SICHO, YTO UTEP LMOHHBII I P METP T,, HYXHO BBIOp Th T K, YTOOBI
BBINOJIHSIOCH ycnoBue (2.3a). OmH KO H WTU T KUE€ 3H YEHHUS UTEpP LMOHHOIO
I p METP T, VIl KOTOPBIX BBINOJHSETCS HEP BEeHCTBO (2.3a), B oOLeM ciiyy e
3 TPYAHUTENBHO.



C 1pyroit CTOpPOHBI, TP B $1 4 CTh COOTHOIMIEHUS! (2.2), €CTh MONOXUTEIbH S
KB JIp THYH s (QYHKIMS OT (v, = [i,, T2 U OH JOCTUI €T MUHMM JILHOTO 3H YEHHs

2
. T V.
min [rag )2 = frmsa(@2)2 = (1 = 7)? (1 - Q) Il (24)
T Plon
IIpU 3H YEHHHU O = QU

o = M (2.5)

" [[vn|?
Jlerko BHjieTh, 9TO (2.5) 9KBHUB JIEHTHO Yp BHEHHIO
D(r,) = /~Ln75||vn‘|2 = (1 =7n)(rn,v5) =0, (2.6)
KOPHH KOTOPOTO BBIYUCIIIIOTCS 10 (popMmyJie

~ _(Tnavn) :l: \/ATL
" 24 [|vn ’

(2.7)
e
A, = (rn,vn)2 + 4,un(rn,vn)\|vn||2. (2.8)

MpbI chopMysTupyeM OCHOBHOM pe3y/bT T p OOTHI B BUJIE CIIENYIOIIEH TEOPEMBI.
Teopem 2. Ilyctb uTep LMOHHBIA I P METpP T, BBHIOp H N0 opmysie

max {0,1; 7, } wm min {7,;1,9}, ecmm A, >0, (2.9a)
o =14 1, ecmu pi2||v,||? < ||rnll? u A, <0, (2.9b)
Tn, ecd p2 o, |2 = ||ral|®> u A, <0, (2.9¢)

rie 7, — KopeHb yp Buenus (2.6) H wunreps e (0,2), T, — KOpEeHb yp BHEHHS
g(mn) =0 H wunreps ne (0,1), rae

9(n) = (70 — 2)H7nnH2 = 2(1 = 7)) Tnftn (T, v ) + Tr%ﬂgz||vn”2~ (2.10)
Torn cmp BeWIMBO p BEHCTBO
lrns1ll = gnllrnll, an <1, n=10,1,..., (2.11)

npudeM npu A, > 0

(Tn, vn)?

—_— (2.12)
7 [I%[lvn |2

Qn:‘l_Tn‘ 1-

ok 3 TemberBo. Ilycts A,, > 0. Torn oouH KOpeHs yp BHEHUS (2.0) JIeXUT
B unreps Jye (0,2), nockonsky D(0)D(2) = —A, < 0. Bonee To4HO, 3TOT



KopeHb npuH wiexutr unreps iy (0,1) npu pun, (1, vn) > 0 u uareps gy (1,2)
apu iy, (T, Upn) < 0. Ciaya @ o (ry, vn) = 0 uckimou ercst, ubo 7,0 = 0. Torxn
u3 (2.4) cnenyer (2.11).

Iycts A,, < 0. B aTOM Ci1y4 € OelCTBUTENbHBIX KOpHEil yp BHeHHS (2.0) He
CYIIECTBYET M Hellb3sl H WTH MHHHUM JIbHOE 3H YEHHE ||7,11]| MO BcHOMOr Tesb-
HOMY I D METPY (vp,. OIH KO MBI MOXEM H WTH Ty, VIl KOTOPBIX YIOBIETBOPSETCS
Hep BeHCTBO (2.3a). B ¢ Mom zene, ucnosnp3yem TOT KT, 4TO

(0) = =2[ra* <0,
p(1) = —lrnll* + pillonll*.

Ecn 2 ||vn||? < |7nll? mo ¢(1) < 0, u, cienoB TenabHO, MOXeM BbIOD Tb
T, = 1. Torm wu3 (2.3b) cienyer Hep BeHCTBO ||7pi1|| < [|7n]. DrO 03H -
4y e, yto Bhimonnsercs ycnosue (2.11). Ecmu p2 ||v,]|? = ||7n]|? 10 ©(1) =0 u
g(1) > 0. Torg wu3 (2.13) u (2.10) umeior mecro coornomenus ¢(0)p(l) <0 n
9(0)g(1) < 0, u BemonHsieTcst Hep BeHCTBO H uHTEpB Jie (0,1)

(2.13)

(1) < g(7n)-

DTO 03H Y €T, YTO ecu MbI BBIOHD eM ¢(7,) = 0, To ¢(7,,) < 0. B atom ciyd e
u3 p BeHCTB (2.3¢) BbITeK eT p BeHCTBO (2.11) ¢ KoHeT HTOU ¢, < 1. T xum
00p 30M, BbIOOp 1O (popmyiie (2.9) obecrieyrB €T MOHOTOHHO YOBIB HHE HOPMbI
HEBS3KU.

Iycts A,, = 0, 4TO dKBUB JIeHTHO T,, = 0 wiu 7, = 2. B aTOM Ciiyu e
CKOPOCTh CXOIMMOCTH HUTEP LIUU MOXET 3 MEUIAThCS. BBIXOH U3 ®TOU CHUTY -
UM COCTOUT B OTp HUYCHHWU CHH3Y U CBEPXY B BHIOOpE 3H UEHHS T, H MPHMED,
0,1 <7, <1,9. TeopeM 10K 3 H MOJTHOCTHIO. O

3 meu Hue 1. B ciayu e cxogumocTt utep muonHOTO mpouecc (1.13) cyme-
CTBYeT T Koe uucio IV, uto npu Beex n > N BeMMUUH &, = fi,||vy, || cT HOBHTCS
CKOJIb YTOIHO M JIOH M TeM C MBIM UMeeM

4En 2571
T+ —" (o) (14—,
T ooy = rasv )< +<rn,vn))

\/A_n: ‘(rnavn)‘

Torx B cuimy dopmynsl (2.7) ciip BETUB  CUMITOTHK

~ _(Tna'vn) i\/A_n

T pr—
" 24 [|vn |2

—1 mpu n— oo. (2.14)

C npyroii cTOpoHBI, K K OBUIO OTMEUYEHO BbIllle, UTep IUOHHBIN mpouecc (1.13)
MpeBp I eTcs mpH 7,, — 1 B Meron HpIOTOH , UMeIOmuii KB JIp TUYHYIO CKOPOCTb
cxoguMocTd. ITosTOMy MOXHO OXHA Th, YTO UTEp LMOHHBIKA npouecc (1.13) cxo-
JUTCS KB JIp TUYHO B JOCT TOYHO M JIO OKPECTHOCTH UCKOMOTO peuienus (\, ).



3 meu uume 2. Ouenk (2.11) sgBnsercst MOYTH MOCTEPHOPHOU ipu A, > 0,
MMOCKOJIBKY MBI MOXEM TOYHO BBIYHCIIATH BETHUYHMHY ¢, 1O opmyre (2.12).
3 meu nume 3. 06031 unm f(7,) = ||7n41]|? U p ccMOTpUM ee mpoU3BOAHYIO

f/(Tn) =2(1n — l)HrnHQ —2(27, — STZ)UTL(TTL’ Un) + 47—’3“%”’0””2' (2.15)

Buano, uro f/(0) = —2|r.]|> < 0w f(2) = 2f(2) > 0. Orcion cremyer,
uro ¢yukums f(7,) umeer xots Obl oguH MuHEMYM H uHTepB Je (0,2). T xum
o0Op 30M MOXHO H HTH ONTHUM JIbHOE 3H YEHHE WTEP LHUOHHOTO I P METPp T, =
7.5, BBIYUCIISSL KOPHU Kybuueckoro yp BHenus (7)) = 0.

MBI p CCMOTpHM ellle OOWH B PU HT BBIOOP I p METP Ty, WIS Yero mnepe-
IMIIEM COOTHoleHue (2.2) B Buje

[rngall? = (1= 7)2lrnl1? + 7340 (), (2.16)
e
() = pallonl 7 = 2pm (1 = 7) (P o). (2.17)
Ilycts
A = (1, 00)% + 20| vn|? (70, vn) > 0. (2.18)

Torx KB JAp THYECK si OTHOCHTENBHO T, (DyHKUMS (T, ) UMEET JB BEIIECTBEH-
HBIX KOpHS 7,, , 7,7 (7,7 < 7,}). OueBuaHo, 4tO

P(m) <0, ecmu 7, <7, < T (2.19)

BBI6Op MTEp LMOHHOIO 11 P METP T, 3 BUCHT OT BBIP KEHMS [y, (Tr, Up).
(3) TIyctb fin (rp,vy) > 0. Torn 7, <0, 0 < 7,7 < 1 1 nosromy

W(1y) <0, ecnu 7, € (0,7,7). (2.20)
(it) Tyetd pin (rp,vy) < 0. Torn 1 <7, <2< 7,7 1 nosromy
¥(1m) <0, ecmu 7, € (7,,,2). (2.21)

Cnyd it fin, (70, v,) = 0 uckmou ercd, u6o 7, = 7.0 = 0 u (1) = 0. U3
(2.16), (2.20) u (2.21) crenyer

HTTLJrIH < Qn”Tn”, qn = ‘1 - Tn| <1, n=0,1,.. (222)

npu ycnosun 7, € (0,2)((7,,,7,7). Arep umoHHsll 1 p MeTp T, GyueM BbIOH-
p Tb U3 yCITOBHS

qn < gn—1- (223)



Jlemm 1. JlocT TOUHBIM YCIIOBHEM BBIIIONHEHHI Hep BEHCTB (2.23) gaBnsercs
BBIOOp MTEpP LMOHHOIO I P METP T, IO hopMyJIe

min {lﬂn_ﬁ”m_l; 1] B cuyd e (i), 70 ~ 0,1,
r
" Iral (224
max { I'n Tn—1; 1] B ciyy e (i1), 79 ~ 1,9.
1l

Jlok 3 TemberRO. P comotpum ciyd i (i). Torn 7,1 € (0,77 ;) C (0,1)

U, CJIENOB TENbHO, ||rn| < ||rn—1]|. Hycrs 7, = ||ﬁ"_|1||7n_1.
Tn

1> 7, > 7T,—1, CIeOB TeNbHO, Oyner BbioiHeHo yciosue (2.23). Ilycts 7, = 1.

Torn ¢n, = |1 — 75| = 0, B TO *Xe BpeMst ¢,—1 = |1 — 7,—1] > 0, U T K Xe BbI-

nonasiercst (2.23). AH jorngHsiM 00p 30M HOK 3bIB ercs (2.23) B cnyy e (i7). O

Torng wnumeem

Ilycrs A, < 0. B atom ciyd e ynkiust ¢ (7,) HEe MMeeT IeHCTBHUTEIb-
HBIX KOpHEH W MO3TOMY, K K U P HbIIE, H M HYXHO HCIIOJIb30B Th HEP BEHCTBO
(2.3a) mmst Toro, 4roObl BHIOMP Th WTEP LMOHHBIA I P METpP, OOECIEUYHB IO
yYMEHBLICHHE HOPMBI |1y, || OT mTep mum kK wmrep mun. T K K K M3 HEP BEHCTB
&n < 0 BBITEK €T, YTO fiy (T, vn) < 0 W A, < 0, TO cOp BEWIMB CICAYIOLI S
TEOpEM .

Teopem 3. Ilycth uTep LMOHHBIA I P METpP T, BHIOD H B BUIe

. .
min (1; ”l: 1||7'n1>, ecmd Ay, > 07 py (1, vn) >0, 70 & 0,1,
n

r -
Tpn = { max (1; ”7! n1|||7n_1>, ecd Ay, > 01 (1, v) <0, 70 & 1,9,
—

1, ecnn 12 [[vn||2 < [rall? 1 A, <0,
T, eciu 12 ||lvp]|? = ||ral)? 1 A, <0,

(2.25)
rie T, — KOopeHb yp BHeHust g(7,,) = 0, npun mwiex wuii uareps Jy (0,1). Torx
CIIp BEUIMBO HEp BEHCTBO

[rnsill < @nllrnll, ¢ <1, n=0,1,.. (2.26)

IIpUYEM IIpH A, >0
qn = |1 = Tal. (2.27)

HOK 3 TEJIbCTBO H JIOTMYHO JOK 3 TEJILCTBY TECOPEMbIL 2.



3. HEJIMHEIHASA 3AJIAYA HA COGCTBEHHBIE 3HAYEHHUA

P CCMOTpUM HeJ'IHHefIHyIO 3 1 4y H COOCTBEHHBIE 3H UYEHHS

ANz =0, (3.1)
(x,2) —1=0, (3.2)
e A — M TpUL , HEJMHEHHO 3 BHCSIL S OT CIEKTP JIBHOIO II p METp .

HAMH npumensierca T kxe s 3 1 ua (3.1), (3.2), kotop 4 cBOOMTCI K Yp -
BHEHUIO

A0y = —A (\)zn. (3.3)

3necy A'(\,) — npousBous s M Tpuisl A(\) MO CIEKTp JIBHOMY II P METPY A.
IMycrtp monp BK 4, BbraMcisiercs no copmynie (1.12) u crenyomue npubdimxe-
HUSA I Tp41, Apt1 H XomaTceda mo ¢opmysne (1.13), HeBs3k ompenensercs
BBIp XeHueM Ty, = A(A,)z,. Torm Jerko mok 3 Tb, 9TO

Trp1 = (1= 70)Tn + T pin A’ (An)on + O(7 pi3,). (3.4)

Cp BHeHue (3.4) ¢ (2.1) mOK 3BIB €T, UYTO HEBI3KH Ty 1, Tp+1 UMEIOT OOMH KOBYIO
71 BHYIO 4 cTh. [loaTOMY CIip BeITMBBI TEOpeMbI 2 1 3, eciii 0003H YUTH U, Yepe3

—A'(An)vp.

4. YACJIEHHBIA DKCIIEPUMEHT

K dyecTBO mpemt T eMOro JrOpUTM MPOBEPEHO H P 3IMUYHBIX TECTOBBIX 3 -
1 9 X. 310ech MpUBEIEM Pe3yNIbT Thl YHCIIEHHOTO KCIIEpUMEHT . OTMETHM, UTO BO
BCEX P CYET X UTep LMOHHBINA MPOLECC MpeKp i ercsi, Kory ||r,| < &, roe € —
3 I HHOE MOJIOXHTEIbHOE M JIO€ YHCIIO.

IIpumep 1. K K uzBectHO, M ciuT Oupymom S (yHKOHS ¢ KOMIT KTHBIM HO-
CHUTEJIEM B BEUBJIET- H JIU3€ YAOBIETBOPSET yp BHEHHUIO

p(z) = crp(2x — k), (4.1)

keZ

IJie ¢ H 3bIB 10TCS (PHIBTP MHU-KOD((PUIMEHT MU, KOTOpble OOBIYHO 3 T Oynupo-
B HbL. [II ONpENEICEHHOCTH CYUT eM, 4TO ¢(x) — M CIuT OUpYIOI s (DYHKIHS
oGbi ¢ Hocurenem [0,2N — 1]. W3 yp BHenus M cuir Gupos Hust (4.1) cie-
AyeT, YTO 3H YEHWs IMPOHM3BOIHBIX M CLIT Oupyioumield (GyHKLIUM YyIOBIETBOPSIOT
yp BHEHHUIO

2N -1
M) =2" Y o™ (2i— k), 1<i<2N -2,
k=0



KOTOpPOE€ 3 IUCBIB €TCAd B M TpPI‘-IHOfI (bOpMe

HO™ = o=mg(m), (4.2)
rne (I)(m) = (‘pgm)v SOgm)» ey (Pg]r\LI)—2)T U
C1 Co 0 0 [N 0 0
cs Co c1 co ... 0 0
H = |con—1 can—2 CaN-3 CoN—4 ... 0 0
0 0 CON—-1 CaN—2 ... C1 Co
0 0 0 0 ... CON—-1 CoN-—-2

(2N—2)x (2N —2).

T kuM o6p 30M, BBIYKCIEHHE 3H YeHHil pou3BoaHbIX ¢(™) B TOUK X i CBO-
JUTCA K H XOXIeHHIo coGcTBenHoro sektop @™ M tpuubl H, cooTBeTCTBY-
IOIIEr0 M3BECTHOMY COOCTBEHHOMY 3H 4YeHHI0 A = 277" [lng pemieHus 3 I 49U
(4.2) mpumenmn HAMH, omwmc Hepni B .2 u 3. Ilpu p 3muussix N oT 3 mo
10 Gbumy BBIUHCIIEHBI BeKTOpH P (™) = (cpgm),gpém), s @énj\l,)ﬂ), m=20,1,2, n
BCE Pe3yNbT Thl C TOUHOCTHIO A0 10713 coBm 1 10T ¢ pe3ynsT T Mu p 6oThl [8].
Hns xp TKoctu B T 6i1. 1 mpuBeeM 4HCIIEeHHbIE Pe3YabT ThI VI Cyd 1 m = 1 |
N = 3. 3pech 3H 4eHHs UTEp ILIMOHHOIO I P METP T, ONPEEISIOTCS C TOMOIIBIO
copmyist (2.9).

T omury 1.

H u spHBIE IpHOITUXKEHHS: Ao = 17,
1 1 1 1 _
(@, o, o o) = (4, -7;,0,0), e=10""2

n Tn 7 An

1 1,899999999 32,97480575414 | 8,693003630775
3 0,98407827 0,032910488850 | 0,504528138910
6 1,000003806 0,000000005951 | 0,500000008922
7 1 0,000000000000 | 0,500000000000

o\ = 1,63845234088564 | ') = —2,23275819046264
ol = 0,5501593582749 | ) = 0,0441464913050




IIpumep 2. P ccmoTpum 3 1 uy H
H JIbHOW M TPULBI

COOCTBEHHbBIE 3H YEHUS I TpeXAu ro-

2 -1 0 0 0
-1 2 -1 0 0

1l o -1 2 0 0
A=—| . . .
2 : :

0 0 0 2 -1

0 0 0 -1 2

(N—1)x(N—1).
K x U3BECTHO, CO6CTB6HHI>IC 3H YC€HHA M TPUIbI A OIIPEACIIAI0TCA 110 cbopMyne

4 wk 1
2 _ _
ﬁbln W’ k—1,27...,N—1, h_ﬁ

Bce cobcTBeHHbIE 3H 4YeHHs M Tpullbl A p 3MepHOCTBIO 9 X 9 BBHIYMCIIEHBI C
BHIOOPOM HTEp LMOHHBIX I p METpOB T, u3 (2.9) u 7,;. H pucyHke yk 3 HO
YHCII0 WTep LM TPH H 9 JIBHOM NPHOIHKEHAN Ao € [ak, by, k =1,...,9, m
UTEp LUHOHHBIX II P METPOB T, ( ) U T,; (6) COOTBETCTBEHHO.

Ak =

a0 o 400" —
350 : = : === 350 R
300 —— = =l 300 R
250 = : 250 =
200 : : 200 ;
150 —l 150 L
100 +—— 2+ 100 -

50 L8 : : S0L L

0 Z i ‘ ‘ ‘ 0l= Z . ‘ ‘

0 100 200 300 400 0 100 200 300 400
}“k,O }“1\',0

YucieHHble Pe3yyibT Thl C BHIOOPOM HUTEpP LHMOHHBIX I P METPOB Ty, U3 (2.9) () u 7, (6)

IIpumep 3. P ccMoTpuM M TpHILLy C TOJTMHOMHU JIBHOU 3 BUCUMOCTBIO OT CIIEK-

TP JIBHOTO I1 P METp A

A(/\) =E4/\2 + AN+ A, B=1+a,

rae

3a
2
0
0

A =

—(1+a2+26%
0
2
0

a(l+28%)
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0
0
2

0
0
0

—3*(a” +5?)



T 6moy 2.6 =108

(2.9) OnTuM JIbHBII BBIOOD (2.25)
n|(Tn lrnl An + T:: [lral An +oa|Th lrnl An +a
0 | 1,0000000 | 1,88(-00) | -5,00(-01) | 1,0451513 | 1,88(-00) [ -5,00(-01) | 1,8131649 | 1,88(-00) | -5,00(-01)
1{1,0164918 | 8,50(-01) | -8,10(-03) | 0,9926652 | 8,48(-01) | 1,41(-02) | 1,3611315 | 1,41(-00) | 3,92(-01)
210,9772184 | 1,16(=02) | 2,44(-03) | 0,9997205 | 1,11(-02) | -4,06(-03) | 1,0000000 | 2,05(-00) | —4,89(-01)
3(1,0082243 |2,51(-04) | 1,29(-04) | 1,0006307 | 1,56(-04) | -1,65(-04) | 1,0000000 | 4,82(-01) | -2,05(-01)
411,0004115 | 2,05(-06) | -8,76(-07) | 1,0000001 | 3,39(-08) | 4,48(-08) | 1,0000000 | 1,18(-01) |-1,27(-02)
5 | 1,0000020 | 8,46(-10) | 3,70(-10) | 1,0000000 | 1,18(-14) [-1,39(-14) | 1,0000000 | 1,60(-03) | 5,87(-04)
6 1,0000000 | 1,72(-06) | -3,03(-07)
7 1,0000000 | 8,85(—13) | 2,94(-14)
—1+2a% a(l—a?-2p%) 2a28% —aB?(a?®+ 5?)
Ay = 2 —(a? +2p4?%) 203 —p%(a? + 3?)
1 0 0 0
0 1 0 0

K Kk wm3BectHo u3 [9], oH mpu o # 0 UMeeT BOCEMb H30JMPOB HHBIX MPOCTHIX
COGCTBEHHBIX 3H YeHHil: —a, —a =+ (14+a)i, £ (1+ )i,
coOcTBeHHOe 3H yeHue A\ = (0 uMeeT Kp THOCTb 2,

+4,0. Korn o =0,
A = +i uMeeTr Kp THOCTb 3.

BbUTO BBIMMCIICHO BEIIECTBEHHOE MPOCTOE COOCTBEHHOE 3H YEHHE A = —
(¢ = 1) ¢ w roM 7, BeIOp HHBIM 1O hopmyn M (2.9), (2.25) u 7. B 1 6:1.2
NPHUBEACHBI 3 BHCHMOCTH BEJIUYHUH T, T, 4 ||| OT HOMep wrep uuu. B Heit
[OK 3 HO HPEHMYIIECTBO MPETOXEHHOTO B I HHOM p 60TEe METOA OHTHM JIBHOTO
BbIOOP uTep LMOHHOrO I p Merp 7, HAMH.
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