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IIOBYJTOBA HABJIMMKEHHS EJIIICOITA MIHIMAJIbLHOTO
Ob’EMY JId 3AJAHINX CIIOCTEPESREHDL 3 BIJJOMOIO
JMIMOBIPHICTIO IIOIIAJJAHHS BCEPEJIVHY HABJIVKEHHS
YEPTOBOT'O CIIOCTEPESsREHHAA

B cTaTTi HABOJAUTHCS aITOPUTM MOOY10BH HAOMKEHHS €JTIITCoina MIHIMaabHOTO 00 €My JUIS CKIH-
YeHHOT0 HA00py TOYOK B 6AraTOBHMIPHOMY €BKJIZIOBOMY HPOCTOPI. 34 YMOBH HAJIEKHOCTI YCIX TOYOK
OJIHIN TeHepaJIbHIH CyKYITHOCTI 3Hak1eHa HMOBIPHICTH IT0NaJaHHS 4ePrOBOI0O CIIOCTEPEKEHHS B 30y,10Ba-

He HAOJIHKEeHHS.

Cepen 0araTboX THUIIIB €KCTPEMAJIbHUX 3a]1a4
no6pe BimoMi 3aadi moOy0BU ONTHMAJbHHX 32
00’eMOM OIIMCAaHUX Ta BIIMCAHMX €JIIICOIaiB, a Ta-
KOX 1X HaOJIMKEHb, 110 00YMOBIIEHO HAA3BHYAITHO
HIMPOKOI0 001acTio 3acTocyBanHs. e it ampoxcu-
Marfisi 00yacTeil TOCSIKHOCTI B Teopil KepyBaHHS,
JIOKaJTi3allisi MOKJIMBUX 3HAYEHb ITapaMeTpiB TUHA-
MIYHUX CHUCTEM TOIIO. 30KpeMa, aBTOPH 3yCTPiu-
sl 3 HEOOX1THICTIO TOOY/I0BH MOIOHOTO HAOIIMIKEH-
Hs (TOYHIIIIE, HAC 3AIlIKaBUB JIMIIEC OIMMMCAHUH eJIiIT-
CO1/T) B JOCITI/DKEHHSIX ITPO0JIeM MEIMYHOI KibepHe-
THKU TIPU TIaTHOCTHII 3JIOSIKICHUX Ty XJIFH.

IcHyBaHHs MOIIGHOTO €TiNcoiIa MiHIMaITBHOTO
00’emy (EMO) i fioro enHICTb AJ1s1 331aHOTO CKiH-
YEHHOTO HAOOPY TOYOK OYJIO BiIOME IIIE B CEPEIUHI
nBaausToro cropivus ([1]). Bxke Toni mouanm 3’s18-
JIATUCS TIEPIIi aITOPUTMU OOy IOBH MOTIOHMX eITi-
IICOIMIB Ta iX HAOIMKEHb. 3a3HAYUMO, 1110 B Oara-
ThOX 3aCTOCYBAHHSX HAJI3BUYAHO BaXXJIMBE 3Ha-
UYeHHSI Ma€ He TOYHICTh Yy mobynoBi EMO, a came
yac WOTo 3HAXOJDKEHHS MPH MEBHIN MPHUITYCTUMIN
TouHoCTi ([2]).

Cepen 6araTboX MOXJIMBUX BapiaHTIB OOy 10~
BM HaOmmxenb EMO HUHI mepeBary MaroTh BCiiIs-
ki iTepaniiini mpouecwu ([3], [4]). [Ipu oOrpyHTYBaH-
Hi TAKUX MPOIIECIB TPeOa IOBECTH, 1110 MOXHA O/iep-
xkatu EMO 3 6yb-s1K010, HaIlepe] BU3BHAUEHOI0, TO-
yHicTI0. MU He OyieMo mijy1aBaTi CyMHIiBY HeOO-
X1JTHICTD JJISI OKPEMHX 3aCTOCYBaHb TAKUX IPOIe-
ciB, ajie 3podbuMo nesiki 3ayBakeHHs1. [lo-riepiie, He-
BiJloMa MOBEAIHKA MOXUOKU OOYHUCIIEHD (SIK 100pe
BiJIOMO, NP1 BUKOPHUCTAHHI iTepalliiHUX MPOIIECIB
BOHA MOX€ MaTH JIOCUTbh CyTTEBE 3HAUEHHS); MO-
JIpyTe, HE 3aBXK/IM BiTOMO, SIK Ha TPAKTHUIIl BUKOPH-
CTOBYBaTHU OJIepKaHe HAOIMKEHHS; HE 3pO3YMiJi
HWMOBIpPHICHI XapaKTepUCTUKH 1IHOTO HAOIMKEHHS
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EMO, oco6imBO Tpu JOCIIKEHHI YePTOBUX CITO-
CTEPEKEHb.

B 11i#t po0OOTi MU HaBeEMO HAIIl AIITOPUTM TTO-
oynosu HabmxenHs EMO ([5]), sixkuit mae Taki npu-
BaOJIMBI 111 BAMOT IIPAKTUYHHUX 3aCTOCYBaHb BJIa-
CTHUBOCTI — IIBUJKICTh MOOYIOBH, IIPOCTOTA MPH
peasmizartiii i, HAPEITi, HEJOCSHKHICTD Y TEOPETUUHO-
MY PO3YMiHHI Oy/Ib-SIKOT TOUHOCTI HAOJIMDKEHHS I1iJT-
KOM KOMIIEHCY€EThCS BIJIOMOIO HMOBIPHICTIO IOTIa-
JIaHHs B 30y10BaHe HAOJIMKEHHS YeproBoOTo CIO-
CTepeXEeHHs (32 YMOBH, IO BCi CIIOCTEPEKCHHS
He3alIeXHI Ta MAIOTh OJHAKOBY IIUIHHICTH PO3IO-
JIITY).

B cyuacHiii cratucTuni ifjie akTHBHA poOoTa HaT
TaKOI0 I[IKaBOIO, CKJIATHOIO I HAJ3BUYANHO BaXKITH-
BOIO JUISl BUMOT MPaKTHKHU Mpobiiemoro. Hexaii HaMm

3a71aHa CyKyIHICTb TOYOK X, X, ,..., X, B M-BUMIp-
HOMY €BKJIIJTOBOMY IIPOCTOPI 3 OJHi€l TeHepahb-
Hoi cykynHocTti G. Tpeba 3HaliTH 200 OUIHUTH
WMOBIPHICTh MOMAJaHHS B OINYKIY OOOJIOHKY
conv{xl,xQ,...,xn} 4eproBoi TOYKHM X, ., 3 L€l XK
reHePaIbHOT CYKYIMHOCTI.

IcTopist IbOTO MUTAHHS JOCUTH JABHS 1 ITOYa-
J1acsl, 3p0O3yMLII0, 3 TOCITI/HKEHHSI aHAJIOTTYHOTO K-
TaHHS y BUIAJKY JIiHCHOI mpsMoi, TOOTO mpocTo-
py R'. HaiicyTTeBimi pe3yabTaTi B IbOMY HaIlps-
Mi Oynu ofepxkani Mapaeimosum Ta [etyninum ([6],
[7]). Hexaii Ha miiicHil oci MU MaeMO BUOIPKY TO-
YOK X;, X,,..., X, 3 OJIHi€l reHepaIIbHOI CYKYITHOCTI
G. YTBOpHMO 3 Ii€i CyKynmHOCTI BapialliiHUMA

pan X < X2) S..5 Xy » A€ X(;y — 1e Tak 3BaHi

nopsiakoBi cratuctuku ([8], [9]). Tomi iiMoBIpHICT
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Hayxkosi 3anucku. Tom 9. CrienianbHuil BUITycK

MOMAJAHHS TOUYKH X, | B MPOMIXKOK [X(i), X(j)] no-

PIBHIOE:

P{ e[ X ]} _J7L

Y S0 0T, (1
1 He 3aJIeXUTh BiJI KOHKPETHOI (pyHKIIIT po3romairy
€JIEMEHTIB TeHepalibHOi cykynHocTi G. dis 11p0ro
BUIMAIKY I OIYKIOK OOOIOHKOIO TOYOK

X, X,,..., X, Ha IpsAMif JOPeYHO BBAXATH BiJIpi-
30K [x(l), X(n)] . VIMoBipHicTh monaaanHs yeproso-

TO CIIOCTEPEKEHHA X, ., B LEH MPOMIXKOK, 110 Oe3-
rocepeHbO BUITUBAE 3 popmy (1), TOpiBHIOE:

n—1

P{xﬁ1 e comv{x, x,,..., x, }} =1 2)

HagiTh s BUNAIKY IUTOLIMHH TyXKe BaXKKO
3aMpoONOHYBAaTH (PYHKIII UM AesKi IHII BeTUYMHH,
10 MarOTh BJIACTMBOCTI, aHAJIOTIYHI MOPSAKOBUM
CTaTHCTHKAM y BUIAJIKY MpsaMoi. Beinsku crpobu
y3araibHUTH popmyity (2) abo x onepxkatH ii se-
SIKMIA aHAJIOT Ha BUIIAI0K m>] TIOKH L0 HE IIPU3Be-
JIV 10 YCITIXY.

MIMOBipHO, 1110 0/1HA 3 MOXITMBUX TIPHYUH TO-

Jsirae och y yomy. IIpomixok [X(l),x(n)] MOXHa

BBaXaTH HE JIMIIEC OITYKJIOKO 000JIOHKOIO TOYOK

oM, IO MICTUTH YCI Il TOYKH, & TAKOX JIIHIHHIM
(TobTo omHOBUMIpHUM) aHanorom EMO. 3 ycsoro
HAroJIOLMIEHOTO CITIAYE, 110, MOKIUBO, B MPOCTO-

X, , a 1I¢ ¥ OJIHOYACHO HAMEHIIIMM KpY-

pi R" nipum>2 MoxHa Gy/ie OLiHUTH HMOBIPHICTh
MOTIaTaHHS (n + 1) -1 TOUKU B HaliMEHIY M-BUMIp-
Hy rinepkymo ado x B EMO, o nodymnoBaHuii 1yis

nux Toyok. Came OOIPYHTYBAHHSM OCTaAHHBOI'O
MPUIYIIEHHS MU i1 OyaeMo 3aiiMaTucs B LIbOMY Ia-

parpadi.
AJjropurm.

ITo6ynoBa nadmmxennss EMO s 3aganoi
CYKYIHOCTI TOYOK.

Hexait Ham 3agaHa MHOXHHA TOYOK

M= {)q J Xy, xn} 3 M-BUMIipHOTO €BKIIiZIOBOrO

MIPOCTOPY.
1 kpok. 3Haxoaumo aiamerp BC MHOXUHU M

([10D).
2 kpok. Po6umo adinHe nepeTBOpeHHs CUCTEMH
KOOPAMHAT TAKUM YMHOM, 100 JiaMeTp MHOXUHU

TIOTIaB Y HOBI CUCTeMi KOOP/IMHAT Ha BiCh X, = 0 ,mHO-

KHHa M IIPH IIbOMY TIEPETBOPIOETHCS Y MHOKUHY M .

3 kpok. bynyemo HailMeHIIMNA NPSIMOKYTHUM
napasenenines P 13 cropoHaMu, mapajieJIbHUMU KO-

OPIMHATHUM OCSIM, IKUH MicTHTh M.

4 xpok. [TpoBOAMMO CTUCKAHHS IIPOCTOPY Ta-
KMM YMHOM, 11100 napajenenines P rnepeTBopuBcs
B Tinepkyo Q (MHOXHMHA M’ 1pH LbOMY IE€PETBO-
PIOETHCSI B MHOKUHY M” ).

5 kpok. bynyeMo rinepkymnto S MiHIMaIbHOTO
paliyca 3 IEHTPOM Yy LIeHTpl Ky0a Q, sika MICTUTh
yci TOUKM MHOKUHU M” .

6 kpok. [1I11s1XOM 3BOPOTHUX OTIepallii, 110 1mo-
CJIITOBHO NEPETBOPIOIOTH )f” Y MEPBICHY MHOXH-
Hy M, mu onepxxkumo HabmmxernHss EMO, sik o6pa3
rinepkyii S.

[MpoananizyeMo HaBeneHU anroputM. Po3ris-

Hemo Taki uncna — y, =p(6,x),...,y, =p(6,x) .
BoHu € BUMaKOBUMU YKMCIIAMH HA JAIMCHIN OCi 3
OJHI€T reHepallbHOI cykynmHocTi. ToMy s HEX
CIIPaB/KYIOTHCS BUIIEBKA3aHI Pe3yIbTATH, 30Kpe-
Ma, hopmyina (2). SKIIo 1 4eproBOro CrocTepeKeH-

_ ”
HI X, OOYHCITUTH 3HAUEHHS yn+1 = p(e, Xn+1 ) , TO

sl TOYKA TIOTPANUTH BCEPENUHY 30y0BAHOTO Ha-
ommxenns EMIT Toni ¥ TimbKi TOA1, KOJIM BUKOHY-

€TBCS HEPIBHICTD V41 = Y(n) - 3po3ymisio, 10 MOBIp-

HICTH 1i€l MOAIl He MEHIIa 3a WMOBIPHICTH 3/IiFiC-
HEHHS TOJaii, sKa 3aJa€ThCd HEPIBHICTIO

Yy SV S Y(n)> Hy a HMOBIpHICTb OCTAHHBOTO

caMe it BU3HavaeThbes 3a popmysnoro (2). Takum yu-
HOM, OCTATOYHO MU OJIEPKYEMO HMOBIPHICTH IO-

MaJaHHs (n + 1) -0i TOUKH B OJiepKaHe HaOIMKEeH-
Hsg EMII cknamae BeTuyuHy, HE MEHIIY 34 YHCIIO
n—1
n+l

3pobumo ocrarouni BucHoBku. [l{ogo peaiza-
il 3aIpOIIOHOBAHOTO AJTOPUTMY MOXHA JOJATH
enune. HalickiiaTHIImUM KpOKOM TIpH iX pearizarii
€ IeplLInii, a came, 1oOyI0Ba JiaMeTpa MHOXKHUHU.
Ha iforo peamizaiito norpibHo Haiibinble yacy.
SIK11o Big HBOT'O BIIMOBHUTHCH, TO OyJie ojiepKaHe
iHIIIe HAOIDKEeHHS (Tipile 3a TMepBicHe), aje 3 TIE
K CaMOIO IMOBIPHICTIO IO IaHHS YePTrOBOTO CIIO-
CTEpEeKEHHS B OJIepKaHe HAOIMKEeHHS (IKUH 13 3a-
MIPOTIOHOBAHMX BAaPiaHTIB CJIiJl BUOUPATH, 3aJIE)KUTh
BiJl TOTO, IO MPH PO3B’s3aHHI AaHOI MPOOIIEMU €
B)KJIMBIIIUM — TOYHICTH HAOJVIKEHHS, YU IIBU/I-
KicTh mpu peadizailii). @opmyina (2) € oJIHi€IO 3 HAl-
TOJIOBHIIIMX MPUBAOIUBUX PUC 3AIIPOIIOHOBAHOTO
anropuTMy, 60 XOJEH 3 IHIINUX ICHYIOUUX METO/IIB
no6ynoBu EMO uu iforo HaOImKkeHb He 3aJ0BOIb-
HsI€ I[bOMY YU JICIO aHAJIOTIYHOMY CITiBBIHOIIICH-
H10. Po3riisiHeMo 3a pi3HUX 3HAUEHb N1 UMOBIPHICTH
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ImornaaaHHAa (n+ 1) -I'0O CIIOCTEPEIKECHHSA B HaOJIH-

sxenns EMO.
n=3, p=0.500; n =40, p =0.951;
n=35 p=0.667; n=>50, p =0.961;
n=10, p=0.818 n =70, p=0.972;
n=20, p=0.905 n =100, p = 0.980;
n =30, p=0.935 n =200, p = 0.990.

HagiTts i3 X BUOIPKOBHUX 3HAYEHb MOXKHA TTO-
6aunTH, 1110 BXKE IPU ABAILSTH CIIOCTEPEIKEHHIX MU
OJIEPKUMO JICCSTUBIICOTKOBY MOXUOKY, IIPU COPO-
Ka — MU OJEPXKHUMO MOXHOKY B ITSITh BiJICOTKIB.
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Kravchenko 1. V., Rubliov B. V.

THE TOWARD MINIMAL VOLUME ELLIPSOID
CONSTRACTING FOR GIVEN OBSERVATION
WITH KNOWN PROBABILITY OF HIT INTO THE
NEXT OBSERVATION APPROXIMATION SCOPE

In this paper an algorythm of constructing the approximation of ellipsoid of
minimal volume for a finite set of points in a multidimensional Euclide space is proposed.
The probability of falling the next observation within the constructed approximation,
with condition on that all points belong to the general set, is found.





