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YlsaHoB K.H. P4- 11175 

06 onpe.aeneHHH napuuanbHhiX aMIIm:ITy.a paccesmtHI 
B peryngpHhiX " cuHrynstpHbJX rroTeHuuanbHbiX rronSIX 

llBYX CH:nOBblX U8HTpOB 

06cy*.aaercst peweHue aaaa~u o5 onpe.aeneHH~ HepenstTHsucrcxux xa
paKTepucTiiK npouecca pacceHHHH s perynSipHbiX u CHHryn!r1pHbiX nonSIX ABYX 

CUnOBbiX ll8HTpOB, KOI'Jl8 COOTB8TCTBYlOllH18 IIOT8HllH8nhi llOIIYCK8lOT p83.[lene

HHe rrepeMeHHbiX s ypaBH8fHfH Wpe.a~o~urepa B BhiTHHYThiX cl}lepmw.anbHb!X Ko

op.auHaTax. DoxaaaHo, qro s cnyqae pacceSIHHst a cuurynstpHOM noTeHuuanb
HOM none 3T8 38il8'18 CBOJlHTCSI K KOppeKTHO IIOCT8Bn8HHO:fi 38.ll8'LI8 KoWH: 
.anSI O,llHOI'O 06hiKHOB8HHOI'O .llH~¢epeHUH8nbHOI'O yp8BH8HHSI nepBOI'O IIOpRAKB. 

060CHOB8H8 B03MO>KHOCTb HCIIOnb30B8HH51 M8TOJl8 cflopMBnbHbiX p.RUOB ,anSI 

pewemHI sa.na"-Ht pacce51HH51. 

Pa5ora BhiiTOnHeHa B J1a5oparop~M Teope-ra:qecKofi ¢lH3HKH. Ol-1 HH. 

Co06111eHHe 06'be,llHHeHHOrO HHCTHTYT& AJlepHWI HCCneJlOBaHHi. )ly6Ha 1978 

Ivanov K.I. P4 - 11175 

On the Determination of Scattering Partial Amplitudes 
in the Case of Regular and Singular Two-Centre 
Potential Fields 

The problem of determination of the non-relativistic characte
ristics of the scattering process in the case of regular and singular 
two-centre fields is discussed. We suppose that the corresponding 
potentials allow for a separation of variables in the SchrOdinge r 
equation in spheroidal co-ordina.tes. It is shown that the problem 
reduces to a well determined Cauchy problem for one ordinary 
first order differential equation. The possibility of using the formal 
series expansion methcx:l for the solution of the scattering problem 
has been justified. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1978 

© 1978 06~eOUHeHHWii UHCauaya JJOepHWX UCCJie0060HUii.Jly6Ha 

I. BBe,!lieHHe 

KsautosouexauHqecxaa aaAaqa pacceaHHB B none ABYX cHnoswx 
~eutpos paccuatpHsaetca npH Hccne,~~;osaHHH pacceaHHS qactH~ c 
AOCtatoqao waxol uaccol AByxatOMHHMH uoneKyna»H III, AHnonau~21 
H ,~~;pyrHKH nOAXOAS~HMH CHCteUaWH ABYX CB83aHHHX qactH~. 3Ty 
aaAaqy npH Hexotopwx ycnoBHRX uosuo paccuatpHBat» H xax mar 
X pemeRHD onpe,~~;eneHHWX XBaHTOBOKeXaHwqecKHX tpexqaCTHqHHX 3a~q. 
nna OfiHCaHHB COOTB8TCTBJD~HX B3aHKO,D;eiCTBHI HCnon»3YDTC8 
KOAen»HHe note~HamY, npHBO,JI;ft~He K pa3,~~;eneHHD nepeueHHHX B 
ypaBH8RHH mpeAUHrepa B BHTSHYTHX c~epoHAan»HHX KOOPAHHatax S' 

'?_ H 'f , ltOTOpile CBil3aHil C ,D;eKapTOBHUH KOOpAHHaTBJI.H X , d 
li1 :£ cne,D;yDJIUUlH ~OPILY naJI.H: 

x ==- f VTi/-1)(1--r/)cosY', j=-fVCs~1)(1-11) sinlJ) :t==' fs"b (I.I) 

sS [f, oo), 16 [-1, 1], 'fE [ 0, 2JT). 

3AeC» BeAHqlilHY 2f npHHHKaeU paBHOR paCCTORHWD we~ ABYKS 
~eBtpaKiil. lloTeH~aXH, nplilBOA~He lt pa3AeneHHD nepeueBBHX B ypaB
H8BiilH mpe,D;HHrepa, ltOTOpwe woryT npeACTaBnat• ~H3Hq8CltHI HRTepec 
B aa~qax pacceauHa, AaDtca cne,D;yD~Hw o6~HK swpaseaHew: 
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UC'i)= v(:SJ+ sC7!) = U C'iJ+ U (Ci) 
fC~/-''/J ~ ! ' (2.1) 

U(7)- !!(~) u (?:')- S('72) 
5 - f2(lj/-72)) 7 - f2('52.-"!t)' 

r.~te t1 - ~Pyax~a, 3aBHC&D~Sa :ronuo o:r 5 , a S 3aBHCKT 
:ronuo or "l • ByAeM cqnan, uo cwax~a S ( "l) :raxaa, q :ro 
BHUOJIHSIITCS TeopeMH CYJ1!8CTBOBaHH8 H e~HHCTB8HHOCTH pemeHH8 
aexoropwx ae.,Jtaq illrypua-MHYBHJIJia,c xoropHM sc:rpeqaeuca B Hamel 
p:~.dore. ~anee dy.~teM cquran, qro tPyHK~a tT(5) HenpepHBHa 
noqTH BCIIAJ B HHTepBaJie [1,oo) H YAOBJieTBOp88T ycnOBHII: ~a 
xa;KAoro -5 1> 1 

7Cs1 ) = 100 

I uC-sJfds<(_ oo. (R.,.,) 
~I 

ilOTeHUHaJI (2.1) dy.~teM Ha3WBaTb peryJiapHWM, 8CJIH ,I;JI8 Jllldoro 
qucna ~ > 1: 

z 151 D 2 
]C52 )= 

1 
/tJ(~)//uz(s-1)/ ds~oo, ( 1?1) 

a ecJIH IPYHX~II ([ ( s) He YAOBJieTBopaer YCJIOBHII ( R1 ), 
noreHuuan (2.1) dy.v;eu aaawsar• CHHryJiapHHM. CHHryJiapHwe noreauua
JIH MO:KHO HCllOJib30BaTb KaX MO,I;8JlbHWe llOTeHUHaJIW B3aHMO.J;eiCTBH8 
qacTH~ C ABYMS CHHryJiapHWMH CHJIOBWMH ~eHTpaMH, llOJI& XOTOPJiX 
nepexpwBallrca, a raxKe B cnyqaax, xor,Jta ypaBHeHHa xsaaHnoTeH
uuaJibHoro THna MOKHO npHBeCTH X ~p~BH&HHII illpe,J;HHrepa C ~eK
THBHWM cuarynapHww noreauuanow I ' I . 

~a3w pacceaaua AJIR noreauuaxa (2.1) HOKHO onpe.v;eJIHTb c 
noMOII!bll acKMnroruqecxoro nose.v;eaua paA~aJibHOI BOJIHosol IPYHK~HH 
aa decKOaeqaocru 12 ,31 • Bo sropow paa.~teJie aacroall!el padorw, 
paccMarpHBaa B3aHMo~eftcrsue xax ~HTHBaoe, BHpa:KaeMoe noreauua
JIOM (~.[),napnMaJibHHe aMTIJIHTYAH MOKHO onpeAeJIHTb EaR npe,~;eJIH npH 
5- ex: no,~tXOAIIlllHX pemeaua ypasaeault Puxxar~~: uJiu xax aaanonqawe 
npe.~teJIH pemeHHlt JIHHellHHX OAHOpOAHHX CHCTeM ,!J ABYX OdWitHOB&HHHX 
AHqxpepeH~!aJI»HHX ypaBH&H Hlt, B C OOTB eT CT Blfl: YeTO,I{OM !Pa30BWX 
IPYHKUHI\ 6 •121 . TaKolt nOAXOA no3Bonaer OEP<~AeJIHTL ry qacu 
aMnJIHTY~H pacceRHHH, KOTOpaH CBII3aHa C pacxJ~HYOCTbll pa.v;a llOJIBOrO 

4 

ceqeaua ~· pacceaaua •Bnepe.v;•. B aroM paa.v;ene no~qeaw H 
IPOPMYJIH AHa IPYH~HI Rocra, cooTBeTCTBYIIII!He norea~Ha.HY u5 • B 
rperbeM paa.v;ene noxaaaao, qro ~na nonyqeaua coorsercTBYIID!HX 
pemeHHI MOXRO HCllOnA30BaTb M8TO~ !POpMaHbHHX PAAOB 171 , XOTOpHI 
,JtaeT B03)f()KIJOCTlo no~qHTlo AilS HHX npHdJIHKeHBHe Blipa:KeHHS C 
noMOII!»II annpoxcHUa~MR ITaAe HJIH .v;pyrux npudJIHKeHHHX uero.v;os. B 
cnyqae cHHryJiapHoro noreH~HaJia ( pa3.J;eJI 1Y) ae.~qa od onpe.v;eJie
HHH nap~HaJib~X aMUJIHTYA CBOAWTCS X BaXO;KAeHHII llOAXO.J;SJI!ero 
pemeaua JHHeiBol OAHOPOAHOI cHcreMH H3 ABYX odwxaoBeaawx ~e
pea~HaJibHHX ypasaeaal nepsoro nop&Axa HJIH x pemeBHII 38AaqH KomH 
.J;JIR ypaBHeHHS FHXKaTH. ~n& ee pemeHHS MOXHO HCUOJib30BaT» MeTO,I; 
IPOPMSXbBHX pa.v;os. 

IT. !MnJIHTYAa pacceaHHS B cnyqae perYJiapHoro noreauuaaa 

PaccuorpHM pacceaaue Oeccnuaosol qac:ru~ c »accol 112 H 
HIIIIYXACOM I( ( n =f) B noJie ABYX H8llOABHZHWX CHJIOBHX ~earpoB, 
cquraa,q:ro B3aHMOAelcrsae arol qacrH~ c ~ea:rpaMH onucwsaerca 
no:re~HaJIOM (2.1). By.v;eu npeAUonara:r•, qro HaM uasec:raw IPYHXUHH 

Y1 ( ho,n)=. '(,,e (ho,n) = e~my> L.hnle (ho,'ZJ, (1.2) 

.A.= (m,E), [:~ t, ... , rn==-O,±i, .. ,±e, f-lm/::.n"l, 

r,Jte ho=-f I k-l~fk, 'f H e ==- arzcC0$'7] -yrJIW, 
........ .....,..! v -) onpe.v;eJISIIJI!H8 e,JtHBlAHWI Bexrop n = 'T r, ( r = I 'Z I ' .z rm/ e -

aenpepwBHHe B BB:repsase [-1,+1] codcrBeHuwe pemeHHa ypasueaua 

d
_d_. [(1-'r/) dL,'t11 1e]+ [ A1 (h0)-h~1/-s(rzJ- m2 ]Z. :::~(2.2) 

-rz cL~rz "' t-"[ 1 1171/l 

upx codcTBeBBHX aHa'leaHax AA ( ho) B n'?. - uc4o ay nel 
4JYH1t~BI L) B HHTepBaJie (-1,+1] • 4>YB~IIB (1.2) ( npi! 
H3BeCTHBX npe,JtJJOJIOKeHHax oruocHrenao IPYH~BB 5 ( 12 )) odr.-
SYIIT no4BJm x oproHopKHpOBaBHYII cxcreyY Ha e.v;HHnuol C~Pepel ,J~ 
• B uexotopwx cJY.qaax OBH BHpazamrca c nouo~LII c~Pepox,JtaJ!bHWX 
yrnoswx IPYHK~I lJ,BI • B c~qae pacceaHHa aa ,JtByx aeoxxHaltoBwx 
xyJIOHOBCXHX ~earpax IPYHX~HH (1.2) paccMa:rpxsa~~rca B IJ,g,IOI. 
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C noMOJIIIoll q»yBJtiUll (!.2) , Hcnouayll peryupuoe pelleBHe ~ ( ho,~) 
ypaBB8BHII 

sf1_+[ h;~/-A;~.Cho)_ m
2-i )1.f-==-O 

dl:/ li/-i (5
2-1? d ' 

onpe,~;eJieusoe ycJIOBHSIMH UTilti 
UA (ho,:~;}= Q[ (~/-1) 2 J, '5-1 

UJ. Cho,,)h~ cos [ hos + Ll 11711e ( hoJ], 
o~-oo 

(3.2) 

(4.2) 

:OOJIHOB&e q»yHKIUIH o/~:!:J ( k-; r!J paccwarpHBaewol qactHitY, coonercr
BYilii!He paCXO,II;SI~CSI H CXO,II;SIJIIHMCSI BOJlBaM npH paCC8SIBHH B fiOJI8 C 
fiOT8HI(HaJIOM U"l ( ty), npe,JtCTaBHM CJie,ll;yllJII}Dl 00pa30Mt 

~i(±) ( k~ 7)= 

-+ ''1TiL U1Cho,5J,,c±J(h)Y*Ch ;:r\)'{ch 11) (5.2) - - ..., ') h \~ liA 0 .11. OJ 0 II. OJ , 

Jl o v-3--1 
(±) h ) . - k~! k v). ( 0 = exp{!.lL':,lmle(hJj, no= • 

3A8Cio fllmle - tPa3Y 18CC8llBHSI B noJie u"l. ( ?"), ltOTOpiie Blipa:lallT
Cll qepe3 pelleHHS u1 ( ho, 5) ypaBH8HHi (3.2). 

ECJIH BOCfi0Jllo30BaTJoCII aCKIIfiTOTHqecJtOI q»opyYJIOI / 2/: 

ik-:; 21/i l ikrc:-c- .... ) -~kr~; c-- -yl e ~ - - e 6 n- no - e 0 n +no J 
r_,..oo kr 

(6.2) 

H YcJIOBHell noJIHOTH q»yuJt~HI (1.2), ro noJiyqBK 
,j, (±) ( 1- __,.) rv L 1{: "?'" 
'1'1 K, 7 ""' e ±. 

r-oo 
2ffi :tikr .... :_ .- · (±J 2 ~ _,. _!7.2) 

! Tr e p ( n -t- no) T" f [))A (h0 )] \ (ho; +rJ,)\(ho,n)}. 

Ey,~;e11 pacc~~arpHBatJo saaHMo,~;elcrBHe, BiipasaeMoe noteHI(BaAOM (2.1), 
xax a,uHTHBBOe /II~ H BeJIHqHBil, oruoc-.xec1 1t noreui(HaJiy U-z, 
Oy,~;ew euaOsarJo KBAeJtcoll I. lJia T-~~arp~ sa aueprerx.ecxol no
Bepxuocrx, coorJeTcrsym~tel noreHI~KaJIY (2.1), HMeew: 

T( l~/1:"')- T(k~'[)+(A,0(r~1 7) U (7J'"c+;(k-7J) (8.2) 
K , K . - 1 , '1'1 ' , 5 ; r , , 
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r,J;e BOJIBOBall 4!YB1tiUlll f ( +) )',II;OBJI8tBOpSieT HBTerpaJIIoBOMY 
ypaBB8BHil 

tp<+J ( k--;~J~ .Jf)Ck~T')+ 

+ -1- Jc(+\h .-;~/} t!($') ),(+)( r·· 7 1)ci 3? 1 (9.2) 
4'ITfl )1 o'' I $'2_(.'-:_ J ' 

B xoropow 4»YHltillta fpHBa C<+i( ho; '1: 'l 1
) BYpa:merca c 

noiiOitloll ueperyupuoro pe~~BHII W1C+} ( ho, -5) ypaBBeBHII 
(3.2), onpe,~;eJieuuoro acH~~nror~ecKHM ycJioszew 

W~t1 (ho,5) ~ exp{tCha-5+Ll 1'Yl11e<hoJJ} 
h,~-""' 

(10.2) 

nocp&ACTBOII CJl8,11;YilJ1181 q»opiiYJIY: 

1(+) ( h . -:[7')-
j OJ 7 -

) 

::::.2-c;(+)(h. 'Jv(h -n)v*"ch ri') n'=7/F7/I,cn.2) 
./! d1:;. o,s,'5 I; o, IJ. o, ' 

s ~~) ( h<> j ~ J S I) = 
Lf1fi I I ( h c ) w (-l-J h ) ==- v/t o,5<. 1 ( o,5>' fk (('~/-1)(:~/:.1) /l 

(12.2) 

.$<=min(~,:S'), ,:;>= rnqx(s,~'). 
Talt xax sux.xua ~ (I<~ !Z") H3Becrua, ro onpe,~;eJieHHe noJiuol 
T-~~arp~Y npHBO,II;Hrca x onp~eJieBHil Broporo qJieua B npasol 
qacrH (8.2), r.e. 1t onp~eJieHHil aMnJIHry~: 

Aa ck~~ k)= 4~ f ~1c-J*( k~1 -7) U~ C~J f+jck:7Jc[ 3~ CD.2) 

lJIII fiOJlBOI awnJIHTY,Jtii p6CC81BHI fiOJIYqaeK 

R(k-;CJ== 27i {Sc-rr-n:J+ ~lv;.<+\h0)Yx 

\ (~ n)Y \ ho -n J}+ A ( k_,' 1:"') -;= k-'>/ I !7'/, cr4.2) 
II J J. J 0 () ,~, 

H B 3TOM BMpazeHHH Bi1A848Ha Ta qaCTio aMnJIHT~H, ltOTOpaa 
paCXO,II;HTCSI ,1;11 paCC81HHSI "BnepeA• H "Ba3a,~;•. 
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YpaBaeaHe (9.2) y.D;oBxetBopatca, ecnH 

,1,(+)(1~_...)-T Ljjf~ v}+J ( ho) ,1,(+\h )V(h -JV~~"(h - n) 
r ~, 7: --x- h, v~z- 1 't'l o,'5 '.J. o,n 'J. o, 0' 

r.D;e ~yaxnHa o/i~ YAOBXetBopaet ypaBaeaHm 

d2 ~it [ h;$2 -R;t(ho)-t!(~J _ m 2-1 l~ =0 
cl~/ + ;; 2-1 ('%1-1/ /. J 

~r) ( ho,:,)= u1 (ho;;)+ 

f 00 

+- Jpz-1 c (-!-}( h ') I "'(+)(h I d I 4JT 1 -5':_1 JfJ. oi:SJs lf('S)n o,~J ~ 
H Kpa9BW4 YCXOBHIDl rml+ 1 

~tJ(ho,'5)=0l(~2_1)c..--z-J, s-i, 
,~.c-rJ(h 'r:)"" -Y;t'e-ih,}5 )ltJ iho~ Ch) 
't'1 o,? .v 2 + z e 5) 0 ' ,._ h';~OO 

s.ll c h,) = i ~ 2i J<>O UJ. c h",~J u c ~) <~>r) c h",5fl~== 
ho 1 }5 2-1 

= 1 + ]i, k OJ- ( ho). 

(15.2) 

(16.2) 

(17.2) 

(18.2) 

(19.2) 

BeJIH'IHHW a~. ( ho) B BlipaXeHHH (19.2) - napnaaJUoBWe IOOlJIHTY.AW, 
COOTB9TCTBym~H9 aMTIJIHTy,D;e (13.2), H onpe,D;enamTCS pa3JIOX9BH9K: 

Ao ( [(; k)= 

=- 411 f ( -v;+\ ho)ta;\ ( hoJ \ ( ho,n>J'YA*( h0 ,-no)= (20.2) 

= 21Ti L [ ~Al+\ha)f[s}h")-J]"S_(ho;YiJ\Jt(ho,-Y\,). 
k A 

!Iapnm~.1IIoHW e aMnJIHTYAli a. .A. ( hJ Moxao onpe,D;e.JIHn. c n01401!1Iom 
~YHKUHH DO,D;XO,Il;S~HX 'laCTHHX HHterpaJIOB CXe.D;ym~eA CHCT9llli JtH~e
peHUHaJIIoHHX ypaBH9HHI: 

X(e<) 2 

d ,A, (ho,~)_ ~ (-.::h)X<J\h 't) 0<=1.2 (2I.2) 
l - L ().aa::f''" l "J"'J' ' ' 
c~ )=1 1 , 
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I 
\ 

\ 
I 

r.~te 

a --a - -iuCs) U (h JWC+)( . u,c 22,}.- ho c:;z-1) ) ~,s fi ho,~), 
(22.2) 

-2i uC$) LJ2C ) _ ~uc:s) lWc+>c )] 2 

CL~z,l.= hoC52-1) l ho,5' a21).- 2hoC:S~1) A. ho,5 -

3ty CHCT6MY MOXBO no~qHT», 9C4H f~+) np9,ltCTaBHTio B BH,D;e 

,f,(+J(h -c)- U (I )Xc2J 1W~""1(h -.:)X< 1
J 

't) o'? - J lo, s A. + 2 fi J'., il. 
(23.2) 

H npHHSTio BO BHHI4aHH9 (16.2). By,D;914 HCKaTio pemeBHS 3TOI CHCT914W, 

YAOBJietBopam~ae ycJioBHaM: 

X~1(ho,~)=0ks-lt J~(~'Jcl~'J, X~2'(ho,sh= oc1), 5---1. (24.2) 
1 

Moxuo AOXa3atio, qto Jtm6oe pemeaHe (21.2), YAOBJieTBopam~ee ycnoBH
IM (24.2), nponopnHoaaJIIoHO pemeHHil X~> ( h,, s) , .D;JIS xotoporo 

~ (ol) X).. (ho,1)=go:2.7 (cx:=1, 2). (25.2) 

C DOMO!II»m 3TOrO pemeHHS nap~Ha.'IIoHW9 IOOlJIHTY)UI QA ( h
0

) 140XHO 
BWpa3HTio CJI9,D;ym!IIHI4 o6pa30M: 

r-J ( 1) 

Zi ka ( h ) - s ( h )-1- eim XA Cho,$) - (26.2) 
Jl o - ;~_ o - 'J (2J ( ~ (e>.) l5- 00 Jl h.,,~) 

ilocp9ACTB014 ~YBKUHH )( Jl 140XBO onpe,D;eRHTio H ~YHKUHH ~OCTa 
fi±)(h0 ), OTHOII9HH9 XOTOpHX paBBO 5i 1 H XOTOpH9 onpe,D;9JIHmTCH 

~OIJLYJIOI 

fc±\h )= _ _L. ±.LLl1rn1eW( f(:±J)f"m U.~~lha,~) _c 27 •2) 
1 o + h e 'fJ.' ;:t l ( ) ~ 

0 .S-1 ,'§-1 2. 

B (27 ,2) W ( f, ~) - onpe,D;eJIHteJIIo Bpoacxoro ~yaxnHI f H g 
a 'fJ. H !/±)_ C~OTB9TCTB9HBO peryJiapH09 H aeperyJIIIpHOe pemeHHa 
ypaBHeBHa \16.2), onpe,JteJlam~Heca ycJIOBHIMH: 
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lml+l 

~_r:1 (s-{----r~Ch.,~)=i, }~oo h<±\ho,~)e+iho5-= i. 
~RB ~YHX~I aocTa no~aeM ~opuymY 

(-t-J x"' (l\ h ) (-) x"' (1) ~ (2/ fA (h)= ). o1
00 , j) ( h0 )= A (h01 oo}+Y;l. (h,,=}· 

Ilap~aJU.Hile aMIIJDITy~ MO:&:HO HallTK COrJULCHO (26.2) H C 
UOMO~~ aMIIHHTYABOI ~YBX~H 

1 x.(~) h ;x~(2) 
a;.(ho,s)= 

2
ik J.. ( o1 ~) It Cho,s), 

YAOBneTBOpRD~el cne~~~eNY ypaBHeHHD PHKKaTB: 

cla)Cho,~J= -lfCs) {Uch "")+LkW< .. \h 5)a_aCho,~)r, di, kho(52-1} ll a,-; 1 o, 
Cl/ ho, 1)== 0, 

npo~e~pa pe•eHHI xoToporo odcy~eTca B III pas.n;e.n:e. 

m. f&!8HHI CHCT8KY (2!.2) H YpAIB_eHRI (3!.2) 

(28.2) 

(29.2) 

(30.2) 

(31.2) 

(32.2) 

PemeHHI X~«> ( ho, ;) CliiCteKY (2I .2) MODO nonyun secxou
XHMlll CUOCOdaMlll. B dOAa!HHCTBe cnyqaeB ycne!HO MOSHO HCUOJU.30BaTa 
HTepa~OHHi18 paSAO:&:eHHI ~YHX~I 8TOrO pemeHHI, XOTOpKe CXOABTCI 
paBHOMepHO B ~dOM XOBequoM UOAi!HTepBaAe HBT8pBana (1,oo) 

"' ( ()() oD (ll} 

X Jt ::: ~0 ':f (){ ,1 ( ho' ~)' (<X = 1' 2)' (I.3 ) 
rJte 

(0) ~ 
'fJot A= <><2' 

' 
Cll) 'h ) OOJ f 1., (V-1) dt 1 (2.3 ) 1o:,1 ' o,5 :=: 

1 
J;-1. ao.:,,:/~~o,t)~,l Cho,t) , )I== ,2,. · · 

EcJIH noteH~KaJJ YAOUeuopaet ycJIOBHII ( R
1 

) , TO uesa Htepa-
~OHHKX pa3JIOZeHHI (!.3) YAOBAeTBOp .. T HepaBeHCTJaM 

()I) ) ( ~ 1 )\ml 1 [ JY I~). (h,,~)~ 
5
:

1 17 ~ C;.Cho)PmC;;), 

10 

' I 

I 

I 'P2~> l ho,~>j {: 2~ 1 [ C; {ho) Pm Cs)J: 
h0 >0, ~~1~ 11=1,2, ... , 

r~e Ca ( h
0
)- no.uoJta•He noJio:nTenm~e xoactasta, a 

~ 

p (~)==-J\lT(tJ1{1+~ En±!:.L!2Jt 
m 5 1 i+ 1 mo t- 1 J • 

(3.3) 

EcJIH noteH~JI (2 .I) fAOBJieuopaeT 111 ycJIOBHII ( R ) , ~YHX~lUI 
(3 .3) OrJ8HxqeHa B HHTepBane ( 1 oo) H tOr ,Ita 

00 

~ ~ ' 
X~"') ( ho, oo) = L \fO< (~J ( ha, oo). 

A 1}:::;.0 JJI. 

~Jll pe•eHHI Y.~BR8HHI (31,2) MO:&:HO BOCUOJl830BaTaCI MeTO~OM 
~opwanaHKX p~oB l I . EcAH noxo:nta 

( h ) f ( h i ul ( ho, 5) - h 
aA 0

' 5 - J. o,$) = k Wi"')( ho,~)::::: - 'f;. ( "' 5), 
TO Jtnl Jl nonyqaeTCI HHterpanHoe ypaBH8liHe 

J:( ( ho, ~) + jJ J:u ~] = 'f'J. ( ho":; )_, 
(4.3) 

rJte ~YHX~OHaJI ~1 [fl,$] ,Jtaetca ~opwyAol 

~:/ f),sl=-+ f ~~~)1 ~ w.l(+)(ho_,tJf f.t ( ho))dt. 
PemeHHI fpaBHeHIII (4.3) MO:&:HO npe,JtCTaBIIU B BQe: 

f. (1-. -r:)= lexpi-Jciy.~~1['JVJ]/8'&(ho,'JJ})l)(h0,5) 
). ''o,') r { J (\c I , (5.3) 

exp- cl~.dd}.[y;}.,d] s'f)(no,d)~·i 
rAe CHliBO.I r 03BaqaeT, qto JCe ~YHXJUJOHanHKe npOII3BOAHM8 
AOADH CTOITa CA8Ba, A8ICTBYI TaXHM odpa30M Ha JOe ~YH~HOHamY, 
HaDHC6HH&e cnpaBa OT HHX. C UOMO~LD (5.3) MO:&:HO nonyqHTL ~opwyny: 

al ( ho) 
J""' !T(t) u:cho,t)dt+··· 

t2-1 Jl 
1 

~-- -~~---- - ' 
-kh~ + ~kj ll';iJ U1 Cha,tJWl+)(ho,t)dL+··· 

1 t -1 
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H3 KOTOpOI MOXHO nonyqHTL npH0AHZ8HHHe BWpaZ8HHII ~All nap~aAL

HHX awnAHTYA c n~o~•m annpoKcKYanzH IT~e ,~;pyrzx npaGAHzeaawx 
M8TO,l!;OB. 

IY. Eacceaaae aa caaryAIIpHMx noteauxaaax 

MOXHO DpHBBCTH MHOfO COOGpazeBHI B D04L3f TOfO, qTo CBHry
AIIpBHe DOTeHnHaAH C DOAOZHT9ALHOI CHHrynapBOI qacTLD HM8DT 
~H3HqecKHI CMHCJl / 6/ • Dy,l!;BM paCCMaTpHBaTL CHHrynapHH8 DOT9H~aAH 
(2.1), Alii xotopMX ~YBJtnHa u; (~)= lf (~) Cg2-1r 1 

y.l!;oBAeTBOJ!ReT ycnoBHIIll.: , 

r,11;e 

r. e~m LJo (s) 0/-1)= oo. 
~-1 ~ 

2. Cy~ecTByeT taxoe nonozHTen»aoe qHcno o , qTo B 
HHtepBane (I,I+ ~] 

a) U0 C;) >0, 
G) Ua(s)-~yxpaTHO HenpepHBBO ~epeHnHPY9Mall ~YHXnHIIj 

3. liD(~) l s~ 1) YAOB49TBopaet YCAOBHD ( R 00) , 
4. Cy~eCTBJDT TaXBe DOJIOZHT84LHH9 XOHCTaHTH 6 

H X}. (E, no) ' qTo B HHTepBane (1,1+8] 

It A ( ho, ~)I 4, X,. (6_, ho)( $-1) c-,i 

" I 2 h2 2 R (!..) 
It (h )-~- _L (~)- os- .A 'lo + m

2
-1 . 

H o)~- 81!3/2 32l'o1/2. lTo 2(~/-l)l!,'/Z 2(52__1J2J;,1/2 
0 

ITpBKepaux notea~anoB, y,~~;oBneTBopam•ax aTBM ycnoBHBM,aBnamTcll 
DOT8H~aAH, A!l ltOTOPMX B HeltOTOp~ BHTepBane ( 1, C

0 
) 

c 
lio = Cs-1t' 

Q 
tJ = c exo--1 ' 

o r 5-

r,~;e n > 2, a H C - DOJIOZHT9JlloHH8 ltOHCTaHTM. 
JlAR BOJlHOBOI ~YBJt~H ~}.(t-) ( ho, :S) B cnyqae CBHryupHMX 

noTeHnaanoB BMeew 

o/t\ hD)5) u/\ ~) exp { ~1+$olJ01/z(t)dt) :=; 0 ( 1), ~ ---1, 

12 

~n11 ~mGoro 5D > I. Ha BHmenpBBe,l!;eHHol ~op~nw 11cao, qTo ycno
BBe (32.2) Y~OBJI8TBOpii8TCI ~~~ BC8X pemeBHI ypaBH8HHII (31.2). 
BOT noqewy Hey~OGHO HCDOJIL30BaTL fCJIOBHe (32.2) ~Jlll onpe,l!;eJieHHII 
nap~anaHHX awnnaty~. Mw Oy~ew acnon.aoBaT» ~pyroe ypaBaeaae 
B BHT8pBa.18 [1 1 1+8.,) , r,11;e 8

0 
- KD0oe DO.IODT9JILH08 

qxcno, wesuee S • Jin• onpeN~JieHHa aMnAHTy~ol ~ysxnHH 
B BHT8pBa.18 (i+80 ,oo) MOZHO CHOBa BCDOJIL30BaTL ypaBH8HBII (31.2), 
HO yze C ltpaeBIIIM YCJIOBIIBM B Toqxe S = 1 +80 • TaxBM oGpaaow, 
awnnBTy~ym ~YBJt~D wozao onpe~enHTL c nowo.-m pemeHHII xoppexT
aol aa,llll.u Ron. 

IIpe~cTaBBM B HBTepBaJie [ 1, 1 +go] ~yax~m <\Jt ( h/)
7 
~) 

B BB,l!;e: 

<Pt' ( ho,~)= lf(+J (~) x;o ( ho, ~) + 'f(-J ( E) x;21 
( ho,~), 

r,lte xt>( ho,';), (()(=. 11 2) - HCXOMMe ~YHXnHH, a 

+) I 1-rSo 
lf(- ($)= t!o-

1 \xp{!. J v;,'12(t)dt}· 
~ 

Jlna ~YHKnHH X).(Of,) nonyqaell. CHCT8~ ,l!;Hqx')epeHnHaJil>HYX ypaBH8HHI 

dx(otJ ~ r1 (') --,-L- = L ncx'R ., (h.,,$) X., (1.4) aS f.>::.1 FJ" J\ J 

r,Jte s 
{J _ _ A _ { J 1+ .. 112 

~~v =- 21:,l- fJ.., 12_,J. -- fJ. exp -2 s u;, (tJdt }, 

{ 
(1+8o I } 

A21,A= (J.exp z15 ~0(t)dt . 
QqeBH,l!;HO, qTO Ha,l!;O HCiaTL pemeBBII 3TOI CHCTeMM, ,11;41 XOtOpYX 

x~1 >(h0 , 5 )=oCi), :cXl.>choJ;)=OCt), s~t. (2.4) 

HmGwe ~a pemeaHa cHcTeuw (1.4), y,~;oaJiersopa~~He ycnOBHRll. 
(2.4 ), - nponopnHOBaJII>BH. Ha HHX li.M BH0IIpa8M TOALXO pemeHHe x <01

> ( ho,~), (cx:::.1,2),.11.JIII xotoporo 
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"'(ot) ( h (\ 
X .it a, 1)=Dzoc' (J .It) 

H C llOMO~AD qJyBK~HI 3TOrO pemeHHB COCTaBAH8M ¢WBK~HD 

h ~(1);-cz) 
CXfi( o,5)= XJ\ Xi\' 

(4.4) 

KOTOpaH YAOBA8TBOpaeT ypaBH8HHD PHKKaTH 

1+s., 1+s. 
drx;. =-{J. fexp[- Ju0

112(t)clt]+cxitexpl J !J,
112Ct)dt ]f, (5.4) 

cl~ l J=; ~ 
(X}. ( ho, 1)=0. 

,llAH B8AJdqHHJ:i aMllAHTY.II.HOII qJyHK~HH B TOqJte :S, = 1 +so IIo.rryqaeM 

O.J1 ( ho,i-+-go)= 
0( ( h 1tg )1A1 0 (U,(h.,;) 'P(+JC'r;))+ ~+8 (U.l.Cha,5), 'f'H(~l) (6.4) 

it o, o VV1+oc A , • , 

= -[k {(YA Cha,1tS.JWttS.( WtCh,,s), If(+)( 5))+ w,+8o (Wt1Cho,:S), lf(-)(~ )) } 
rAe w1+S. q,~)- 3HaqeBHe onpeAeA:i!T8AII BpoHCKoro qJyHKJ4:KI f H d 
B TOqite 2'; :=. 1-t-~~0 • ECAH llOAOlUUl 

RA Cha,:S)=C1/h0,5)-a_aCho,itS), X=s-go, (7.4) 

AAH (l:il nonyqae1.1 ypaBHeHHe PHKKaTH 

JRA -- llo(x-rSo){J Ch )_._d (h x)R }~ x~1 (8.4) ·-- - h l 0' X I ·1 0' .i! ' Jx k ~ " 

Aft. Cho,l)= 0, (9.4) 

fA Cho,x)==UA (ho,X+~a)+ikaA (ho, 1+g0 )Wil(+l(ha,xtS.}, 
(10.4 ) 

Jl cho, xi= t k wJ.<+J c ho, x+~0 ). 

14 

C~eAoBateA8Ho, 3a.11.aqa oO onpe.11.e~eBHH awnAHTY.II.HOII q1yBK~H B 
CAfqae CHHryAHpHoro noTeH~HaAa CBOAHTCS It pemeBHD ypaBH8HHH 
PHKKaTH (8.4) c xoBeqHJ:iMH xo~H~eutawH npH X=1. PemeHHe 
saAaqH KomH (8.4)-(9.4) TpeOyet npe)I,BapHte~ABoro HHterpHpOBaBHa 

CHCT8KY (1.4) npH yCAOBHSX (J.4), ltOTOpOe MOXHO OCJ~8CTBHTA C 

llOMO~AD paBHOMepHO CXO)I,I~XCS B HHT8pBaAe [1, 1t-S0 ] 

HTepa~HOHHWX pa3AOX8HHR. HCHO, qTo MOKBO Bti0paTL 80 )I,OCTaTOq-
HO MaAiiM, TaK q70 nepswe H8CKOALKO qneHOB Htepa~HOHHWX pa~OB 

0YAYT )l.aBaT8 AD0yD TpeOyeMyn TQqHQCTL npH onpe)l,eAeHHH ~~ 

,UAa onpeAe~'EmHII A.il. , a notow, cornacao (7 .4), H AJia onpeAe-
neBHa nap~HaALHJ:iX aMllAHTY.II.t MOKHO HCllO.IlL30BaTL M8TOA qJOpMaAL

BWX p8AOB. C llOMO~AD 3TOro weTO)I.a AAII ~HTYAHOR ~yHK~H no~y

qaew cne~D~ee BwpaxeaHe 

CLJ. ( ho, ~)= al ( ho, 1+ So)- ?tit ( ho,}S-go) + 

I exp {- f d~. s~J. be;u ~ J/ J?e,i (he,~)] XA Cho, T;-So) 
-t- ·- ' 

I exp {- j d:J_g j1 L;e;., j J/ 2?t/ha, :f1 }-1 

5 ~ 1 +go, 

?el =fA ( h0 , T;-$ 0 )/ 
1JA ( ho 7 5-20 ) 1 

~ 

q [X 1J]- J tfoCi+So) '- ( h } 2 h )dt a Jt ).. ' 0 - 1 ho /.< Jft- 1._ a, t ?e.~~_ ( o, t . 

(12. 4) 

Rs aToll q1opwyAS MOXHO noAfqHTL npaO~HKeHHJ:ie BtipaxeHHH, c noMO~LD 
KOTOpHX MOKHO npOBOAHTL KOHKp8THJ:i8 BHqHC118HHH, 

B 3aKJIDqeuHe aBtop Btipaxaet r~yOoKyn npH3HateALHOCTL 
n.K.lloBowapeBy, H.B.KowapoBy, A.A.AtaHaCOBY H r.A.KpscteBy 
sa wHorHe noAe3use odcyx)l.eHHa npoOne1.1, paccwatpHBaeMtix B 

AaHHOII paOote. 
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