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n _tn _1t§n §d§ _1t/rn—§
Sr (t)—g;sr (&)ds _HQ(F] exp{— ?}a(?}ﬁ T g;g edé
a00, BpaxyBaBim Gopmyiy (5),

Srn(t)=1—[1+%+---+ (t/rr]!)n}exp{— l}. (6)

r

Jns iaTerpanis Big aenapTonoaioHuX GyHKIin (1) 3HaiiaeMo Taki hopMyIu:
[t—to|/r

S, (t)—%[1+sgn(t —tg) jgl(t)dt],|t —to|<1; S, (t)=0,t<ty—1; S, (t)=Lt =ty +r;
’ ™
Sy (t):%

|t—to|/r
1+sgnt—to) [ga(t)dt ||t —to <eo.
0

Besnocepeanno 3 (6) i (7) BUTLIMBAE, M0 TPAHMYHUMHE U1 QyHKIH S/ (t), S, (t) mpu r -0
€ ¢pyHkIii XeBicaiina

0.t=0 0, t<tg,
imS"t)={"" 7 1limS, (t)=112t=t,,
G TOR NI CHORS TS
1 t>t,.
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Yepeonenue mpueconomempuueckux psaoos // Mze. eyzos. Mamemamuxa. 1993. Ne 6. C.53—56.

V]IK 517.91

Taniii P.M., Craciok M.®., Ma3ypenko B.B.
HY “JIpBiBchKa momiTexHika”, kKapeapa OyiBeIbHOI MEXaHIKH

PO NOPAAOK 3POCTAHHA PO3B’AA3KIB
3BUYAMHOI'O JJU®EPEHIIAJIBHOI'O PIBHSAHHSI
3 Y3ATAJIbHEHUMHU KOE®IIIEHTAMMU K ®YHKIINA HAPAMETPA

© Tayiu P.M., Cmactox M.®., Maszypenxo B.B., 2000

In the paper the analytical properties are investigated of the solutions of the
ordinary differential equation with measures as functions of (complex) parameter
linearly, included in the equation.

JocairzkeHo aHAJITHYHI BJIaCTHBOCTI PO3B’SI3KiB 3BUYAHOIO0 1M (epeHniaIbLHOIO
PiBHSIHHS 3 MipaMu sIK QyHKIiH (KOMIIJIEKCHOI0) MapaMeTpa, 0 BXOJAUTh B PiBHSIHHA
JIHIHHAM YHHOM.

Jnis o3HailoMIIeHHST 3 HEOOXITHOIO TEPMIHOJIOTIEI 3 Teopil MiMMX (YHKLIA MPOMOHYEMO
MoHorpadii [1, 2]. ¥ pobori [3] 3anponoHoBaHU# €PEKTUBHUN KPUTEPIH BU3HAYCHHS TMOPSIAKY
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3pocTaHHs (3HaUUTH pony [1, 2]) po3B’s3KiB BiAMOBIAHMX 33a1a4 sK (YHKLIN MapaMeTrpa JIMIie 3a
BUIIISIOM TU(EpeHIiaTbHOTO pPIBHAHHS. BcraHOBIeHO, 30KpeMa, MO0 Yy BHUNAAKy, KOJH
xoedimient audepenuiatsioro supasy M [y] inrerposni na [a;b], a koedinientn supazy N[y],
KpiM TOT0, MalOTh HA IIbOMY MPOMIKKY iHTETrpoBHi HOXimHi 10 (M—N—1)-ro NopsaKy BKJIIOYHO,
Bci meBmpomwkeni poss’ssku [3] pismsHEs M[y]=A-N[y], ne A — nesxuii (kommmexcuuii)

mapamerp, i ix moxigai g0 (M-—1)-ro MopsAKy BKIIOYHO € HiTMMH (QYHKIISIMH apamerpa A 3

HOPSZIKOM 3POCTaHHS, 1110 HE MEPEBUILYE . Y wmiif cTaTTi OTPUMAaHO aHAJIOTIYHUHN pe3yabTaT

y TPHITYIIEHH], 10 KOe(IiI[ieHTH BIAMOBIAHOTO TU(EPEHIIATFHOTO PIBHSAHHA € y3aralbHEHHUMHU

GbyHKIISIMU.
Hexaii | — Bigkputuii iHTepBay aiiicHoi oci. IIpocTip HemepepBHUX mpaBopyd Ha |

(GyHKIH JOKaTbHO OOMEXKEHOi Bapiallii IMO3HAYaeEMO BV,:;C(I ), TpOCTIp MaTpHilb-QYHKIIIMH,
BusHauenux Ha |, — S(I IXk). Mixg Af(x)=f(xX)— f(x—0) posymiemo ctpubox ¢GyHKIii
f(xX)e BV,:;C(I ) BToumi Xe |, mig W — Hopmy marpuiti Ae 3(I IXk) , [0 BU3HAYAETHCS SIK CyMa
MOJYIIB YCiX ii eNICMCHTIB &jj
Ik
A=Y ),
i=1j=1

I xk

iz V: A(X) — moBry Bapiamito Marpuui-byrxuii A(X)e I(1'™) na [a;b], mo nopisioe cymi

IOBHUX Bapialiii BCix ii eJIEMEHTIB g j (x)

VaA(X) = ZZ%UM.

i=1j=1
PosrnssHemo audepenItianbHe piBHIHHS
Mlyl=2-Nly], (1)
ne 3HOBY A — mesikuil (KoMIUlekcHuii) mapamerp, a mudepenuiansni supasu M[y] i N[y]

nopsakiB M i N (M> N) BiAMOBIAHO 3a1aI0Th TaK:

Mlyl= Zbuwm” @)

Nlyl= i e OOV 3

[ToctaBUMO HaACTYNHY 3ajady: BH3HAUUTH TOPSIOK 3POCTaHHS pPO3B’s3KiB piBHsHHA (1) 3a
napameTpom A .
Bcerogu nami xoedimientun audepeHiiaapHux BupasiB (2), (3) BBaxaeMo KOMILJIEKCHO-

3HAuHMMH (GYHKIISIME fificHoi 3MinHOi X€ [a;b]c |, mpuuomy b (x) Vi =1m,a ] (X)Vj=0,n —
Mipu Ha |, TOOTO y3arampHeHi moximHi Big Oymkuii f;(X), o j (x)e BV,;C(I) BiJITIOBiTHO

(bl(x)zﬂi’(x),aj (X)=Otj’(x)) [4]. Jlo Toro x mpumitMaemo oynkuito bj(X), a y Bumaaky

“'mi n (M>N) — nopsku JiHiiHKUX 0aHOPiAHKX audepentianbHux Bupasis M[y] i N[y] sianosiaHo.
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m-n=1 i ¢ynxuiro a;(X) TakuMHu, IO HE MIiCTATh Ha | JMCKPETHMX KOMIIOHEHT. IHIIMMH

cinoBamH, f3;(X) i 0y(X) — HemepepBHi GyHKIIT ToKamEHO 0OMexeHoi Ha | Bapiariii.

Osznavenns 1 [3]. ko nesika GyHkiist Y(X), ska € po3s’si3koM piBHsSHHSA (1), 0JHOYACHO
sagoBonbHsic pisusaEs M[y]=0 i N[y]=0, To Takmii po3s’ssox HasmBaeMo eupodacenum 3a

napamempom A. B IpOTUIIEKHOMY BUTIALIKY — HEBUPOONCCHUM.

OueBHIHO, 1110 BUPOKEHI 3a mapaMeTpoM A po3B’s3ku piBHsAHHS (1) He 3amexath Bix A i,
OTXe, B [bOMY TPHBIa&JbHOMY BHIAJKy MaiOTh MO A HYJIbOBHI MOPSAAOK 3poctanHs. Jlami
PO3TIISIIAEMO JIUIIIE HEBUPOJIKECHI PO3B’A3KH.

Hudepenmiansae piBHSHHSA (1) 3BUYAHUM YWHOM 3BOJWTHCS JIO EKBIBAJICHTHOI
TuQepeHITiaTbHOI CHCTEMH TEPIIOTo MOPSAKY

’

y 0 1 0 0 -~ 0 O y
y’ 0 0 . 0 0 ... 0 O Y’
A I 0o - 0 1 0 ol YW
y(rf+1) = 0 0 ... 0 0 ... 0 0 y(rf+1)
y(m—2) 0 0 0 0 .. 0 1 y(m—2)
y(m—l) bp-Aay bn_-Aayy o b A, bpng o by by y(m—l)
abo
Y'(x)=C'(x,4)-Y(X), 4

ne Y(X)e 3(1™Y), c/(x,1)e (1 ™M).
[Toxaxkemo, 1o cuctema (4) € KOPEKTHOK B CEHCI Teopii y3araabHeHuUx (QyHKIH [5].
HacnipaBni, MmaTpuIis cTpuOKiB 151 CUCTEMU (4) Ma€e BUTIISI

0 e 0 0 o 0
0 o 0 0 0 0
A= 0 0 0 0 0
5 o 5 S
ABnAAa,, o ABn_pAACL ., ABo_n1 c ABy AB;
a00 X y Bunmaaky m—n=1
0 e 0 0
AC(x,A) = 0 B 0 0 :

ITpu 3pobnenux mpumynieHHAX monao ¢yskmiin fB;(X) i oy(X) MoxHa cTBepIKyBaTH, 1o Ha |
cupasemBuME € piBHOCTI AB;(X)=0 # Aoy(X)=0 (ocramns y sBumagky m-n=1). Toxi
0e3IrmocepeIHpOI0 TIepeBipkor0 3 (5) uym (6) BIAMOBIIHO MEPEKOHYEMOCHh y BHUKOHAHHI YMOBH
[AC(x,1)]?=0Vxe I .

Osnavennss 2. Ilin poszeé’szxom nudepeHmianpbHoro piBHAHHS (1) po3ymiemo meprny
koopauHaty Y(X) Bekropa Y(X) mudepeHmianbHOl cuctemu (4), MO 3aJ0BOJBHSIE HOTO B

y3arajlbHEHOMY CEHCI.
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Teopema 1. dyngamenTanbaa matpuid Y (X,S,A) mudeperiiansHoi cucteMu (4) € mijor
¢byHKIiEr0 MapameTpa A, HOPSIOK 3pOCTaHHS SKOT HE TIEPEBHUIILYE OHHUII.
Hosenennsi. Matpuio C'(x,4) B (5) noxano y Burisi
C'(x,A) =B (X)+ AA(X).

mxm

IMoknamemo A =0 i 3Haiinemo pyHmamentansHy marpuirio D(X,s)e I(| ), 110 33JI0BOJIbHSIE

YMOBH
®’(x,8) = B'(X)- ®(X,s), ®(s,8)=E.

OueBuHO, mo D(X,S) 3aT0BOJBHSIE TAKOXK IHTETPATBHE PIBHIHHS
X
®(x,5) = E+ [dB(t)- ®(t,9)
S

3 KJIACHYHUM MAaTPUYHHUM iHTETpajoM (Hacmpaszai HAOOpPOM CKaJIIpHUX iHTEerpaiiB) Tuny Pimana-
Crinbrbeca. [lepexoasiun 10 HOPM, OTPUMYEMO TaKy OIIHKY

|c1>(x,s)|:|E|+j|cp(t,s)|-|ds(t)|,

1[0 ITiCJIs 3aCTOCYBAHHS y3arajbHeHol 1eMu I poryosia-benivana [6] IpUBOAUTE 10 OLIHKH
|D(x,5)|<m:- exp{VSX B(t) }S m- exp{V;’ B(t) }: c, (7)

ne c=const > 0.
Posrasigaroun Tenep piBHIHHS
Y =B (X)'Y +AA(X)Y
K HEOJHOPIJIHE, 3aMUIIEMO HOTro PO3B’ 30K 3 ypaxyBaHHsIM yMoBH Y (S,S,A) = E y Bursmi

IHTETPaJIBLHOTO PiBHSHHS
Y (X,8,A4) =D(X,S)+ l}(d)(x,t) -dA(t)-Y (t,s,1). (8)
BpaxoBytoun o1tiky (7), 3 (8) oTpumyemo, 1110 S
Y (xS ) e+l ¥ 6.2 {daw),
s

3BIIKHU
Y (x,5,4)| < c-exp{|l| : c-VsXA(t)}s c-exp{|l| .c- VPA(t) Jl (9)
Hexaii |l| <I'<oo,sie I >0 — noBinbHE AiiicHe uncno. Toxi 3 (9) BurumBae, 1o

Y (x,s,/l)|Sc-exp{r-c-V;’A(t)}, (10)
t00T0 Y (X,S,A) piBHOMIpHO OOMEKE€Ha B JIOBUIbHIM CKIHYEHHIM YaCTHHI KOMILIEKCHOT
A -mnoumnn npu (x,S) € [a;b]x [a;b].

IMo3uaunmo s [ # A, |,u| <r,
Y (X,s;u)-Y (X,S,A)
u—A

Toni, BAKOPHCTOBYIOUHN IHTETPAJIbHE PIBHAHHSA (8), OTpUMYy€EMO, 11O

o(X,S,A, 1) =
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u-TCI)(x,t)-dA(t)-Y (t,s,u)—af@(x,t)-dA(t) Y (t,5,)

CO(X, S,ﬂ,‘U) = S _
u—-A
= [@(xt)-dA®)-Y (t,S,u)+l-jd>(x,t).dA(t).Y (t,S,Hlj:\; (t,s,4)
a0o
o(X,8,4, ) = ](.¢(X,t) dA(t)-Y (t,su)+A- ]('q>(x,t) CdA(t)- @(t, S, A, 1) . (11)

OueBUIHO, [0 OCTAHHS PIBHICTH CYTh iHTETpabHe PiBHSIHHS st (X, S, A, 1) .

BukopucroByroun tenep (7) i (10), oTpumyemMo OLIHKY
h 1
Joxt)-da®)-Y (t.su)|<c? -V§A(x).exp{r ¢ VIA(X) |.
S

Toni 3 iHTerpansuoro piHsaHHA (11) ButuMBae, mo
X
lo(x,8,4, )| < ¢ -V;’A(x)-exp{r-c-ng(x) }+r ¢ [ |ot,s,A,u)|-|dA)|
S

a0o0 MicyIsi MOBTOPHOT'O 3aCTOCYBaHHS y3arajibHeHol Jemu [ ponyosia — benmana
|
o(x,8,A, )| < c? -V;’A(x) -exp{Zrc- V;A(X)J.

®ynkmis (X, S,A, 1) piBHOMIpHO OOMEKeHa B JOBUIBHIM CKiHYeHIH [ -00macTi mpu
dikcoBanomy A i, oke, Y (X,S,4) HenepepsHa sk GyHKIs Bixg U B TOUli U=A.

[Ilo6 mepekonatucs B Tomy, mo ¢yHkiis Y (X,S,A) € mijgor, MmoKakemo, M0 BOHA Mae
MOXITHY TIPU BCiX KOMIUIEKCHHX A a6o (mo Te came) GyHkiis @(X,S,A, L) Mae IpaHHIO MPH
U — A. Busnauumo dyskiio @(X,S,A,4) sk po3B’sa30k iHTerpanbHoro piBHsaHHs (11) mpu u =4
1 pO3IJIIHEMO BUPA3
o(X,S,A, 1) —o(X,S,A,A)

=2 '

01 (X, 8,4, 1) =

Mipkyroun aHaJOTIYHO, SIK 1 BUIIE, TPUXOIUMO JI0 OLIIHKH
|
o (%,5,4, )| < c®- VP A(X)- exp{Src-V;’A(x)J.
Ile osmauae, mo (X S,A,u)— o(X,S,A,A) npu U —>A 1O AOBUILHOMY NUIAXY i, OTKeE,
Y (X,S,A) — amamitnuna (uina) ¢yskmis. Ha ocHOBi HepiBHOCTI (9) MOPSIIOK 3pOCTAHHS i€l
byukii mo A He mepeBHIye oauHUII. Teopema H0BeAeHa.

3 1i€l TeOpeMU Ta O3HAYCHHS | BUTUIMBAE TaKHWd HACIIIOK.

Hacainok. Bcei po3s’s3ku audepenitiansaoro piBasaas (1) 1 X moximni 10 mopsaky (m—1)
BKJIIOYHO € ITMMH (QYHKIiAMH mapamerpa A 1 MaoTh MO0 A MOPSAOK 3POCTaHHS, MIO HE
NEPEBUIILYE OJUHUILL.

3ayBakuMo, OJIHaK, 110 OIiHKa p <1 mig mopsaaKy 3pocTaHHs po3B’si3KiB piBHAHHA (1) mpu

mM-—n>1 =He € 3an0BiIBbHOO [7]. ToMy cripoOyeMo 11 yTOUHHUTH.
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Teopema 2. [Ipu HakiageHUX BUIIE YMOBaxX Ha KOEQIIi€HTH BCi HEBHPOJKEHI PO3B’SI3KU
mudepentrianbaoro piBHsHHS (1) 11X moXiAHi 10 mopsAaky (M—1) BKIIOYHO MalOTh MO A MOPSIOK

3pOCTaHHA P <

m-n’
JoBenenns. Hacmigyroun [8], cucremy (4) 3anumemo y BUTIIs I
Z'=D'(x,A)-Z, (12)

1 2 _(m—n)—l

e Z=col|y,y,., y™ ATy e g

y™ ], a MaTpHI-QYHKITIS

D’(x,A)e 3(1™™) BusHauaeTcs piBHiCTIO

0 1 0 0 0 0
0 0 2 0 0 0 0

. . c. . i
0 0 0 A" .. 0 0
D'(x,4) = 9 9 o 9 o o 90
0 0 0 0 ... 0 A

1 1 1
m-n am m-n m—1 m-n a.m_n

A (T_bm) A (T_bm—l) A (T_bm—n) Apn1 T A

s vHopmu  (yHaameHtanbHol Matpumi Z (X,S,A) cucremu (12) micms 3acToCyBaHHS

y3aranbHeHoi Jiemu [ 'ponyosia — bennmvana Mmaemo noioHy 110 (7) omiHKy
1Z (x,5,A)|<m- exp{VSXD(t,/l) }S m- exp{Vg D(x,A) Jl (13)

3a 03HAYCHHSIM ITOBHOT Bapiallii MaeMo, 10 TIPH |l| — o0

1

VED(x,2) <, 4| +O()

i ouinka (13) HaGyBae BUTISILY
1

1Z (x,s,A)|<c;-exp 02-|/1|ﬁ+0(1) ,

ne ¢ =const>0,i=12.
OTxe, s noBiTbHOTO € >0 3HaimeTses C(€) Take, M0 IpU |l| —> oo

1
——+¢

Z (x,s,2)|<exp{c(e)-|A|

Lle dhakTruHO 03HAYAE, IO MOPSAIOK 1ioi pyHkLii Z (X,S,A) He nepeBuILye .
m-n

®dyngamenTanshi Matpuii Y (X,S,A) i Z (X,S,A) noB’s3ani GopMyIior
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1.0 0 0
K S
Y(xsD=lg . o 2™ .. o [Z(XxSH=RA)Z(xsA).
. °. . . °. (mn::nr)]_l
O ---0 0 - A

Hopsimok  dyskmii R(A)e S(1™™) sk mmorounena BimmocHo A mopiBHIOE Hymesi. Tomy

pémax(o, ! ]: ! ,
m-n | m-n

nopsaaok 1ol yskiii Y (X,S,A4)

110 ¥ 3aBepIy€ JOBEACHHS TEOPEMHU.
Hacniook. Slxmo mudepenniampui supasu M[y] i N[y] rtaxi, mo m-n>1, to Bci

HEBHUPOJDKEHI POo3B’si3KH piBHSHHA (1) € minumu GyHKIIIIMEA TapaMeTpa A HYJIbOBOTO POIY.
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The effectivity of the usage of the regularization method as alter native to the least
squares fitting for the mathematical analysis of the mosshauer spectroscopy results
have been analyzed.

I[IpoananizoBaHo e(eKTHUBHICTh BUKOPUCTAHHSA METOAY peryjspu3amii sik ajb-
TEPHATHBHM METOM0Bi HAliMEHIIMX KBAJAPATIB JJIsi MATEMATHYHOI0 AHAII3Y pe3y/ibTa-
TiB MeccOayepiBCbKOI CIIEKTPOCKOITIL.



