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PesynbraT A.H. TuxoHOBa UCIIONB3yeT 3HAUCHUST (PYHKLIMU HAa OTPE3Ke, T.€. IJIsI BOCCTAHOBJICHUS
cpenbl TpedyeTcs 0eCKOHEYHO MHOTIO 3HaueHMid (hyHKIIMU. B HacToseit pabote cTaBUTCS BOIIPOC:
IYCTh U3BECTHBI TOJILKO HECKOJILKO 3HAYEHU 3TOM (PYHKIUU, KaKyI0 MH(GOPMALIUIO O CPEIe MOX-
HO Toraa nmojiyduth? OTBET oKa3ajcs MaKCUMaIbHO OyiaronpusTHbIM. Eciii MaccuB JaHHBIX coaep-
XKUT k 3HaueHUil (PYHKLUMU, TO CPEAY MOXHO XapaKTepM30BaTh TaKUM XK€ YMCJIOM IapaMeTpOB.
Bubir. 6.

KiroueBble ci1oBa: o6paTHas 3aa4a, KOHEYHBIM HAOOp YaCcTOT, OMHOMEpHOE ypaBHeHNE [ eTbMroJib-
11a, TeOpeMa eAMHCTBEHHOCTH.
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1. BBEAEHHME

B pat6ore [1] A.H. TuxoHOB paccMoTpell 3amady onpeneiacHus Ko3dduiimeHra 6(x) B OTHOMEPHOM
ypaBHeHMU [eabMrosbia

2
4 | o(ou =0 (1)
dx
o yHKIMY G(A) (TaK Ha3bIBaeMbIil UMITEZAHC), KOTOPAasl BEIpaKaeTcsl yepes pellieHue ypaBHeHUS IIPU
x =0. I1pu 3TOM CyIIECTBEHHO UCTIOIB30BAIOCH, YTO MYHKIIMs O(A)M3BECTHA HA HEKOTOPOM OTpE3Ke,
a 3Ha4YUT (TaK KaK (GYHKUMS SBISETCS aHATUTUYECKON), IIPU BCEX TOMYCTUMBIX 3HaueHUsX A. IToxo-
KW TOIXOM UCTTONIB30BAJIN U IPYTHE aBTOPHI (CM., HAIpuUMep, [2]).

EcTb cutyannu, korna ¢hyHKIMS @A) M3BeCTHA HA KOHEYHOM Habope 4acToT:

A€ {A,...,A}. Bonee Toro, myctb dbyHKLMsE G(A) U3BECTHA HA HEKOTOPOM OTPE3Ke, HO €€ MOXHO arl-
MPOKCUMUPOBATBH B MIpeiesiaX TOUHOCTU U3MePeHMit 1o 3HaueHustM O(A,), i = 1,2,..k.

[MoHsTHO, YTO 3TH k 3HavYeHUi GyHKIMU Q(L) HecyT Takyio ke WHbopMalurio o KoadbulmeHTe
o(x), uTo 1 Bcsl MYHKIMS ((A) HA OTpe3Ke.

B Hacroseit pabote BhISICHSIETCS, KaKre CBeAeHUs 0 KO3 duiimeHTe 6(x) MOKHO MOJTYIUTh IO KO-
HEeYHOMY Habopy 3HaueHuit hyHKIMU @(A). ECTeCTBEHHO MPENIoNoXUTh, YTO eciiu hyHKIus O(A) 13-
BECTHA TIpU k3HAUYCHMSX, TO U KO3 GULIMEHTO(X) MOXHO XapakTepu3oBaTh kapamerpamu. IIpose-
PUM 3Ty TUIOTE3Y ISl Cpelibl ¢ “TOHKUMU” cyiosiMu. CJIoi 1J1s1 KyCOUHO-TIOCTOSIHHOM CPeibl XapaKTe-
pU3yeTcsl CBOMMM TIpaHuLaMu: b < x < b,, NPOBOAUMOCTBIO O(Xx) =7y = const WIA CyMMAapHOW
MPOBOAUMOCTLIO O = Y(b, — b;) (cM. [2]). 111 TOHKOTO €051 €CTh ABE XapaKTEPUCTUKU: b, = b, = b (Ti1y-
OMHa 3ajieTaHus CJI0s1) M CyMMapHasi IpOBOAMMOCTD Of.
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2. IOCTAHOBKA 3AJAYA

PaccmoTrpum HenpoBoasiuii ¢iioit (1.e. ¢ = 0) TOMIMHEL 1, IexKauii Ha nuaeajlbHOM IIPOBOIHUKE
(T.e. 0 = ). B 3TOM HenmpoBoOISIIEM CI0e PACHOJOXEHBI MMPOBOSIINE TOHKUE CIOU C MapamMeTpaMu

bia ;. SJ'ICKTPOMEIFHI/ITHI)IC T10JI4 B CJ1y4yac E—HOHHpI/I3aHI/II/I OITMCbIBAIOTCA COOTHOIICHUAMMN

= _?\‘aiu(bi):

d’u du [du:l
— =0 ul_ =0 == =-1 |u =0, |—
. (] - @)

dxlx=o 0x
i=1L2,..m;, 0<bh<b<..<b <l

Onpenenenue 1. Ipsamoii 3adaueii nist cucteMbl (2) Ha30BeM 3a1a4y HaXOXAeHUST PYHKIIUU
o) = u(x = 0,2). 3

Onpenenenue 2. Obpamnoii 3adaueil 1j1s1 CUCTEMBI (2) Ha30BEM 3aJady ONpeneseHus ducen b, o,
i =1,2,...n, mo dynkuum @A) u3 (3).

3ameuanue 1. Oynkiusa @(A) (MMIeqaHc) omnpeesieHa Yepe3 pellieHre KpaeBoil 3amauu. MoxHO

OIMPEACJINTD €€ YEPE3 PCIICHUEC 3ad1a4n Kormm. ,HJ'IH 9TOI0 BMECTO rPAaHUYHOTO YCJIOBUA @ = —]1 cTa-
dx x=0
u(x = 0,A
BUM BTOPOE HAYaJILHOE YCIIOBHE dul 1. Torna @(A) = —g.
dx x=1 u (x = 03 7\')

3. PELLIEHUE MPIMOW 3AJIAYU

PaccMoTpuM BcrioMoraTeNbHYyIO 3amady, KOTOPYI0 MOXHO MHTEPHPETUPOBATh Kak 3agady (2) mis
OITHOTO CJIosl, WJIM, TOUHEee, KaK MepecuyeT UMIeaaHca C MOAOIIBbBI OTHOTO TOHKOTO CJIOST Ha TOIOIIBY
CJIEAYIOIETO TOHKOTO CJIOS.

Hiuiem dyHkimo v(x) 1 onpenesnsieM XapakTepucTuky B = BL (umrienaHc):
v
ox x=d—0
d—zgzo ma 0<x<d, - =4, [v]_ =0, ["—V} = —Aa(0).
dx & x=0 ax x=0
ax x=0-0
[Monygaem

1

v(x)=C(A+(1—Aad)x), C=const, B=d+—.
Ao+ 1/4
BBoaguMm umncia

dl =1- bm d2 = bn - bn—lﬂ"' di =Dpiv2 — bn—i+la"' dn+1 = blﬂ
ay; | :diﬂ l=1,,l’l+1, ay; =—7\,(Xn_i+1,i=1,...,n.

4)
Torma pemrenue 3agaum (2) BeIpaxkaeTcs LEMHOM 1po0bio (cMm. [3])

(POL) = q)2n+l(a15az(x)s---sa2n(7\')sa2n+l) = q)2n+l(}\‘) =y T (5)

a, + 1
Ay + ...

1

q
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4. PEILIEHUE OBPATHOU 3AJAUYU

Teopema. [Tycmo uzeecmno 2n 3uavenuii pynxyuu O(A) u3 (3): oA, 0\,), ..., ®Ay,), A, #0, n>1.
Toeda obpamuas 3a0aua umeem eQUHCMEEHHOE peuleHue.

Joka3zarenbcTBo. [IpeoOpasyem cooTHoleHue (5), UCIIONbL3Ys pe3yabTaTt us [3].
Beonum nocnenosarenvHocts P P, =0, P, =1, B, = a,P_ + P_,, k 2 0. Torna
[)2n+1
(POV) = q)2n+l(7\‘) = P_ (6)
2n

Bo3sBpainasick K 0003HaYeHUsIM d;, O; U3 (4), 3aMedaeM, 4To O(A) SIBJISIETCSI pAllMOHATBHOM IPOOBIO OT-
HOCHTELHO A BUIA

k(N + k(0" + .+ kg

o) = @y, (M) = - , (7
2 o (N + m (N e+ m
rae
m, :d1d2...dna1a2...(xn, m, 4 Zdldz...dn,l(xz(x3...(xn+...+d2d3...anCIOLQ...(X”,1, ceey my :1, (8)
kﬂ = mndn+1, kﬂ*l = dn+1mn71 + dld2 ...dna2a3 ...O(n,l, ceey kO = dl + dz +...+ dﬂ + di’H—] = 1.

ITo ycoBUiO TeOpeMbl U3BECTHBI 21 3HaUYeHU GyHKIMU O(A). YuTteM, uto @(0) = 1. Takum oGpazom,
1151 BOcCTaHOBJIeHUsT yHKUMU G(A) = D,,,, ecTb 2n+1 3HaYeHUII 3TOI DYHKIIMH.

MoxxHO paccMaTpuBaTh 3Ty 3aauy Kak 3a1ady MHTEPIOMSIIIUU C TIOMOIIbIO pallMOHAIBLHOMN (hyHK-
nuu. M3sectHo (cM. [4, 5]), 4To Takas 3amaya MHTEPIIOJISIIMY MMeeT He 0oJiee OOQHOro pelreHus. Tak
Kak B pacCMaTpMBaeMOM CJIydae OJHO pellleHNEe 3aBEIOMO eCTh (pellleHre MPSIMOit 3aaui), TO palllo-
HaJIbHasl (YHKIIMSI BOCCTAHABIMBAETCS OAHO3HAUYHO. TeM cambiM byHKIUMs ((A) U3BeCTHA MPU BCeX
3HaueHUSIX A . OIHAKO UCIIOIb30BaTh PE3Y/bTaT pa0oThI [1] 0 eIMHCTBEHHOCTU PELIECHMS OOPATHOM 3a-
nmaun He rroydaetcs. A.H. TuxoHoB B paborte [1] orparmunics cirydaeM KyCOYHO-aHAIMTUIECKOTO KO-
apdunnenTa o(x) B (1). Cpena ¢ TOHKMMU CJIOSIMU TIpU ONMcaHu ypaBHeHUeM (1) 3anaetcst Koaddu-
LIUEHTOM G(X), KOTOPBIA CONEPKUT 0000IIeHHbIE NeTbTa-QYyHKIUU. [To3TOMY MPOAOIKUM CaMOCTOSI -
TebHBIN aHaM3 GyHKIMKH O(A) = ©,,,,(A) u3 (7).

I[Tpu ycnoBusix (8) He TobKO DyHKIMS (7) ONpeesisieTest ONHO3HAYHO, HO ¥ KOG MUIIMEHTI K, m,
BOCCTaHaBJIMBAIOTCSI OMHO3HAaYHO. B caMoMm niesie, 1po6b (7) sIBASIETCS HECOKPATUMOI B CUITY TOCTPOE-

HYsI MHOTOWIEHOB B 13 (6), u koo duimeHt m, = 1. 3Hasa kospduuuentsl k;, m; bynkuuu ®,, )
n3 (7), MOXHO OTIpEACIUTD ITapaMeTPhl TIEPBOTO CIIOS

k m
(b,o): b=d=—", o= - .
k,,—d,m
n n-1 n+1""%n—1
Terepb MOXHO TTepecYUTaTh UCXOAHBIE 3HAYeHUST G(A ;) Ha ypoBeHb x = b + 0. [Tomyuaem aHaio-

TMYHYt0 3a1a4y ¢ # — 1 cinoem. Otnnune byHkimu @,, (A) ot hyHKuMY B (7) OyaeT B TOM, YTO CTEIIEHU
MHOTOWIEHOB B 4YMCIWTEJE W 3HaMeHaTesle ApoOu OymyT paBHBI n — 1, W Koa(ddUIIUEHT

ko =d, +d, +...+d, =1— b. 3nauennit pyakunu @,, (1) Oyner yxe ¢ U36bITKOM. 3Hast Koaduim-
eHTHI k ;, m; pyHKIMH ®,,_, (L), onipenensieM mapaMeTpsl BToporo citos (b,, ol,) 1 T.1. TeopeMa 1oKa3aHa.

5. TPUMEP

PaccmotpuM nByxcnoitHyro cpemy ¢ mapamerpamu b, =1/3, o, =1, b, =2/3, o, = 3. Pewum nns
3TOM cpenbl MpsMyto 3anady. [1omyaeHHBIe JaHHBIE OyIeM CIUTATh MHGMOPMAIINel TS pelIeHns 00paT-
HOI1 331241 ¥ IO HUM BOCCTAaHOBUM ABYXCJIOMHYIO Cpey.

BBCI[CM BCITOMOTAaTCJIbHBIC BEJINYNHDBI
d=1-b=1-2/3=1/3, dy=b—-b=2/3-1/3=1/3, dy=5b =1/3.

KYPHAJT BBIYMCIIUTEIBHON MATEMATUKU U MATEMATUYECKOU ®U3UKU  Tom 63 Ne 9 2023



JOBABJIIEHUE K KIJACCHUYECKOMY PE3VYIIbTATY 1535

CornacHo (9),

(p(?u):as+—1 =d; + : =1/3+ :
a+———— —ka1+—1 —k+—1
a; + I d, + — 1/3 + — 1
a, +— Ao, +— A3+ —
a d, 1/3
BerauciisieM @(A) A5t 4eTbipex 3HaYeHWH A € {—i,—2i,—3i,—4i}:
. _ 56 —24i . _ 155—-66i . _40-16i . _ 731-276i
—i) = ——F", —2i) = —, -3i)=—7, —4i) = ———.
o) 87 o2 303 =3 87 =) 1707

ITo mosydeHHBIM YeThIpeM YHCjiaM BOCCTAHABJIMBAEM JBYXCJIOMHYIO Cpey.
3anuceiBaeM GYHKIMIO G(A) B BUIE paumoHaIbHOM apoou (7):

k(N + k(M) + ke _ oA — k) + kg

A) =D;A) = )
o) ) my(—A) + m(—\)+my  mA* —mA + m,

&)

IIpu 3anucu (9) yureHo, yto d, +d, + dy = k, = 1.

[ns onpeneneHust KoohOULMEHTOB k,, k;, m,, m; NOJIy4aeM CUCTEMY JIMHEIHHBIX ypaBHEHUIA

hy ik 41 =028 i 4 1),
4k, + ik, +1= 33060 4 i 4 1),
9k, + 3k, +1 =20 ‘71 S _om, + 3im, + 1),

31-276i

. 7 .
—16k, + 4ik, +1 = —16m, + 4im, +1).
2 1 1707 ( 2 1 )

Pemenue cucremsl ectb k, =1/9, ky =8/9, my =1/3, m; =5/3.
KoadbdbuuneHtst npobu (9) cBsi3aHbI ¢ TapaMeTpaMu CPEAbl CASAYIOIIUMU COOTHOIIIEHUSIMU:
ky = oyodidydy =179, ky = dy(oy(d, + dy) + 0,d)) + dydio, =8/9,  my = oy0Ldid, =1/3,
ml = OCl(dl + dz) + azdl = 5/3.

PenraeM BO3ZHMKILYIO HEIMHENHYIO CUCTEMY OTHOCUTENBHO O, O,, d;, d,, d;, y4Ts, 4TO

d] + d2 + d3 = 1
m, 1/3 k, — dym, 8/9—1/3x5/3
kl - d3m1 — d2 — 1/3 — 1/3’
m, — oy (dy + d) 5/3—-1x5/3
ml_al(dl+d2)_a _ 1 _
—_— = =0 = =
o, 1/3

OtseT: b =dy =1/3, 0, =1, b, =1—d; =1/3, 0, = 3.

3ameuanue 2. B npuBeneHHOM IIpUMepe 3HAYEHUS A BHIOpAaHbI YMCTO MHUMBIMU, TaK KakK B paboTe
[1] A Toxe uncTo MHUMBIE. B CBOIO ouepenp, B [1] BbIOOP Buaa A BbI3BaH TEM, YTO IIPY 30HIUPOBAHUHI
Ha HU3KHUX 4aCTOTaX A UMEHHO TaKHe.

6. 3BAKJITFOYEHUE

IMonyyeH ciaenyooluii pe3yabTaT: €CJIU U3BECTHO # 3HAYEHUI UMIIeIaHCa, TO MOXHO ONpPeAeIuTh A
napaMeTpoB, 3aJal0IINX OMHOMEPHYIO Cpely C TOHKUMU cliogMu. Takoe ObIBaeT He Beerga. B moxoxkeii
3ajave JJisl ABYMEPHOI Cpeabl ¢ TOHKUMMU CIIOSIMU OOHAPYKUJICS CIIydail HEOMHO3HAYHOCTHU pellleHUS
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(cM. [6]). ITpu 5TOM MacCUB JAHHBIX AJISI BOCCTAHOBIIEHUS CPeIbl MOKET OBITh HACKOJIBLKO YTOITHO 60JIb-
11Ie Yrcia mapaMeTpoB, 3a1al0IIUX CPEIy.
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