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Qualitative Determination and Approximate 
Solution of the Unregularizable Low Theorem 

Some questions are considered connected with the 
existence and uniqueness of solutions of the nonlinear 
singular integral Low equation. By the positive operator 
method there is proved the theorem of existence of solu
tions in the cone of non-negative vector-functions in 

n 
Lipa [0, 1]. space. The theorem of uniqueness of solutions 
is obtained by means of integral metric L~[O, 1]. Some 
numerical results on determination of the upper boundary 
of coupling constant 11"-11 are listed. 
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B / 1 • 2~accMaTpaBaerc.ll cne.IJ;yiOI.Uee ypaBaeaae Jloy: 

h (t) = .\ 
a a 

n 1 
t + ~ c _!_ r p(r) 

f3= 1 af3 77 0 -r--
ihf3(r)l 2 
1--+r-- dr -

t 1 -- f _E_!_r) 
7T Q T-

lha (r)l2 

T- t dr + ip(t)lha (t)1
2 

(a= 1.2, ... ,n), t E- [0, 1], 

/1/ 

r.IJ;e ha (t) - HCKOMble KOMnneKCHble IIIYHKI.lHH; p (t) - Ja.IJ;aHHa.ll 
Bei.UeCTBeHHa.ll IIIYHKI.lH.II aa orpeJKe /0,1/; Caf3 - 3neMeHTbl 
la.IJ;aaaoii MaTpHI{bl Kpoccaar-cHMMeTpaa C, y.IJ;oBnerBop.llro
I.Ueii ycnoBHIO C 2:., E I E - e.IJ;HHH'IHa.ll Ma rpana/; Aa - aeKo
ropble l!laKcapoBaHHble .IJ;eiicTBHTenbHble napaMeTpbl, y.IJ;oB
neTBOP.IIIOI.UHe cne.IJ;yiOI.UeMy ycnOBHIO: 

n 

.\a=- ~ caf3.\f3 (a= 1,2, ... , n). 
{3=1 

B yKaJaHHblX pa6orax nony'leHbl aeKoropble orpaHH'IeHH.II 
Ha MO.IJ;yna lha (t)l, KOHCTaHTbl renb.IJ;epa IIIYHKI{HH h a (t) 
a BenH'IHHbl I.\ I .IJ;n.ll cyi.UeCTBOBaHH.II a e.IJ;HHCTBeaaocra 
pemeaaii ypaBae::a.ll /1/. OneHKH nony'laiOTC.II npa .IJ;ocraroq
ao )l(eCTKHX orpaHa'leHH.IIX aa IIIYHKI.lHIO p (t) a Ma rpany C. 
TaK, npe.IJ;nonaranocb, 'ITO I!IYHKI.lH.II p (t) a Marpana C 
y.IJ;oBneTBOp.IIIOT cne.IJ;YIOI.UHM ycnoBH.IIM: 
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---

al) p (t)/t = 0 npu t = 0 H t = 1, p(t)::: 0, t E lO, 1]; 

6
1
) lr(t)/t- p(t')/t'l::;klt-t'(; O<v<l. O<k<+:xo>; 

n 
B~ {3~ 1 caf3= 1, (a= 1,2, ... , n), C = C* 

/C*- conpJI)KeuuaJI K C MaTpuu;a /. 
U.enL uacTOJIID;eil pa6oTbl - ou;euHTL o6nacTH cytu;eCTBo

BaHHJI H e,II,HHCTBeHHOCTH peweHHB ypaBHeHHJI /1/ B 3a
BHCHMOCTH OT napaMeTpOB Aa npH Meuee orpaHH"'HTenb~lbiX1 
ycnOBHJIX Ha liJyHKD;HIO p(t) H MaTpHu;y C, He)KenH B I 1,2{ 
KpoMe Toro, npHBO.IJ.JITCJI pe3ynLTaTbl qucneuublx 3Kcnepu
MeuTgB DO onpe,II,eneHHIO Bepxueil rpaHHD;bl KOHCTaHTbl CBJI-
38 II All = max I A a I, o6ecnel.fuBarotu;eil cytu;ecTBOBauue pewe-

a 
HHJI. 

IIpe.IJ.nonaraJI nuwL, 'ITO C 2 =E,.IJ.onycTHM, 'ITO 4JyuKD;HJI 
p (t) Y.D.OBneTBOpJieT cne.D.YIOID;HM ycnoBHJIM: 

a2 ) p(O) = p(1) = 0, p(t) ~ 0, t E [0, 1]; 

6
2

) \tp(t)-t'p(t')l.:s;k
1
1t-t'(, O<v<1, 0_5t,t'_:::;l,k 1<+oo. 

KaK noKa3biBaeT npuBe.D.euuoe HH)Ke cpaBueuue, ou;eHKH 
o6nacTeB CyiD;eCTBOBaHHJI H e,II,HHCTBeHHOCTH, nonyl.feHHble 
B TeopeMax 1,2, JIBnJIIOTCJI, Boo6tu;e roBopJI, Meuee orpa
HH"'HTenLHbiMH, l.feM COOTBeTCTBYIOID;He H3/ l.V.Qco6eHHO 
3Ha"'HTenLHaJI pa3HHD;a BH,II,Ha B cnyqae ycnOBHB e,II,HHCTBeH
HOCTH. 

B nepBoM naparpa4Je ypaBueuue /1/ npeo6pa3yeTCJI 
K 3KBHBaneHTHOMY BH.D.Y, Y.D.06HOMY ,II,nJI ou;eHOK, nocne 
l.fero ,II,OKa3biBaiOTCJI TeopeMbl CyiD;eCTBOBaHHJI H e,II,HHCTBeH
HOCTH peweHHB. 

Bo BTopoM naparpa4Je npHBO.IJ.JITCJI pe3ynLTaTbl qucneu
uoro peweHHJI ypaBHeHHJI Jloy ,II,nJI KOHKpeTHLIX liJyHKD;HB 

4 

p (t) H MaTpHD;bl C B cnyqae .D.BYX H Tpex ypaBHeHHB. 
IIpuBO.IJ.HTCJI TaK)Ke cpaBueuue nonyqeuuwx qucneHHLIX pe-
3ynLTaToB C TO"'HbiMH peWeHHJIMH. 

0TMeTHM,"'TO B I 3,4/ ,II,nJI KpaeBoil 3a.D.al.fu, cooTBeTCTByiD
tu;eil ypaBHeHHIO /1/, 6wn ycTaHoBneu Knacc peweuuil 
C npOH3BOnbHLIM HH,II,eKCOM npOH3BO,II,HOB <llpewe onepaTopa 
Jloy B npe,II,nono)KeHuu, 'ITO MaTpuu;a C Y.D.OBneTBOpJieT 
ycnOBHIO 

n 
~ caf3 = 1, (a= 1, 2, .. , n). 

{3=1 

§1. TeopeMbl cy~ecmeoeaHUJI u eouHcmeeHHocmu 
peweHuu ypaeHeHUJI Jioy 

BBe.D.eM cne,II,yiDtu;He o6o3Hal.feHHJI: 

v (t) = lmh (t)/t (a= 1,2, ... , n); 
a a 

_, _, 
A= (A 1 ,A2 , ... , An); v(t) = (v1 (t), v2 (t), ... , vn (t))'; 

a llO,II, ;, 
2 

DOHHMaeTCJI BeKTOp (X ~,X ~, ••• ,X~, COCTaBneH~LIB 
H3 KBa,II,paTOB COOTBeTCTBYIOID;HX KOMllOHeHT BeKTOpa X = 
= (x 1' x 2• ... ' x n)· 

B 3THX o6o3Hal.feHuJix ypaBueuue I 1/ npHHHMaeT BH.IJ. 

~t) = t r (t) [v 2 (t) + ~ 2 <t)], 

r,II,e /2/ 

_, 1 1 V'(r}dr 1 1 ~(r) 
u (t) = A-- ( ----- + C- ( --- dr. 

"o r-t "o r+t 

IIycTL A - onepaTop, onpe,II,eneuuwil npaBoil qacTLIO 
ypaBHeHHJI /2/, TOr,II,a ypaBHeHHe /2/ MO)KHO 3allHCaTL 
B BH,II,e 

-> -> 

v (t) = A v(t). 
/3/ 
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liy.n.eM paccMaTpHBaTL 3TO ypaaueuue B cne.n.ywmux 
npocTpaHCTBaX Be~Top-~yHKUHH. f~[O, 1] - npOCTpaHCTBO 
BeKTop-~yHKUHH v(t) C orpaHH'IeHHOH HOpMOH: 

• 1 n . 2 11: 
llv(t)ll ~ ( r ~ iva(t)i dt) 

2
' t"" 

L 2 0 a~ 1 
-->n e (0, 1 ] - npOCTpaHCTBO BCeX HenpepLIBHLIX BeKTOp-

~YHKUHH Ha OTpe3Ke /0,1/ C paBHOMepHOH HOPMOH: 
_., 

II v(t)ll c = max max Iva (t)l 
1SaSn os t :::;1 

-->n • 
f\P/1 (0, 1] - npOCTpaHCTBO BeKTOp-~yHKUHH V(t) ,o6pamaw-
IJ..tHXC.II B HynL Ha KOHUaX 0Tpe3Ka /0,1/ H Y.IJ.OBneTBOp.IIIO
IJ..tHX ycnOBHIO renL,IJ,epa, T.e. npOCTpaHCTBO BeKTop-~yHK
UHH co cne.n.ywmeu orpauuqeuuou uopMoi: 

ll;(t)llll = max Sup 
1::;a..:;:n o::;t,t':S1 It- t'jiL 

I v (t)-v (t')l a a 
< +·{X; 0 ,- 11 1. 

11:3 ycnoBH.II a 2 / H paaeucTaa /2/ cne.n.yeT, 'ITO pewe
HHe ypaBHeHH.II /2/ Y.IJ.OBneTBOp.lleT cne,IJ,yiOIJ..tHM CBOHCTBaM: 

a/ ;(0) = ;(1), ;(t) ~0. t E- [0, 1]; 

9 
6/ v_.,(t) cTpeMHTC.II K uyn10 ue Me.n.neuuee_\ 'leM ~YHKUH.II 

t- npH t, CTpeM.IIIJ..teMC.II K HyniO; T.e. V(t) O(t2) npH 
t _., 0. 

TaKHM o6pa30M, HMeeT CMLICn paCCMaTpHBaTL ypaa
HeHHe /2/ HnH /3/ He Ha BCeM npOCTpaHCTBe, a TOnLKO 
B ueKoTopoM ero no,IJ,MHO)I(eCTBe. IIycTL • K- MHO)I(eCTBO 
BeKTOp-~yHKUHH V(L) H3 npOCTpaHC'!,Ba 3._'i~ll (0, 1], Y.IJ.OB
neTBOp.IIIOIJ..tHX caoucTBaM a/ H 6/. K npe.n.cTaanxeT co6ou 
Kouyc 3Toro npocTpaucTaa. HeTpy.n.uo BH.IJ.eTL, 'ITO onepaTop 

A. o_Io6pa)l(aeT K a K H KaK onepaTop, .n.eicTBYIOIJ..tHH 
H3 5_' rP/1 (0, 1] B fn (0, 1) ) .IIBn.lleTC.II BnonHe- HenpepLIB

HLIM. 
Anx npoae.n.euux .n.anLueuwux oueuoK onpe.n.enHM cne-

.IJ.YIOIUHe KOHCTaHTLI: n 

6 

II Cl I = max ~ I c af3 I , 
1.::;a.::;n {3=1 

+ 
I!C II max 

1SaS n 
~ 

c >O 
af3 

lcaf3 I), 

r,IJ,e B CK06KaX CTOHT CYMMa BCeX nonO)I(HTenLHLIX 3neMeH
TOB CTpOKH C HOMepOM a Ma TPHULI C; 

Nil 
2 1 + 2 1+11 + 311 

---------

( 1 - 11)77 "11 

1 IIPII =-llp(t)ll 'b= lltp(t)ll ' d= lltp(t)ll 
TT L 2 C 11 

a = max Ia a 1. r.n.e a a - co6cTBeHHLie 3Ha'leHH.II MaT-a 
PHULI CC* I C* - conpx)l(euuax K C Ma Tpuua/. 

Teo p eM a 1. IIycTL 'IHcno R > 0 TaKoao, 'ITO 

2b\[ll~li+(Jjctl+1)-~](ll9J+N )R +Rl + 
TT/1 TT /1 

+ l[JIAII + <IICII + 1~] 2+ R
2 ld < R. /4/ 

TT(l -

Tor.n.a ua oTpe3Ke ll;(t)11 11 .::; R Kouyca K ypaaue-
HHe /3/ HMeeT XOT.II 6LI O,!J,HO peweHHe. 

A o K a 3 aTe n L c Tao. Cuaqana .n.oKa)l(eM, 'ITO cymecT-
ayeT 'IHcno R > 0, .n.nx KOToporo BLinonuxeTc.ll uepaaeu-
CTBO 

IIA.;II < R, v .;(t) E- K, ll;(t)ll < R. 
11 11 

/5/ 

HMeeM 

->-> ->2 ->2 
II A v 1111 = II t p [ v (t) + u (t)] 1111 .::; 

7 



<2lltpll <11~11 11~11 + 11~11 11~11 ) + <11;11
2 
+ ll;llllitpll . - c c 11 c 11 c c ll 

/6/ 

IlycTb II v-.(t)ll -;:;. R, 
~e oueHKH: 

11 
TOr,IJ,a HeTpy,IJ,HO llOJIY'IHTb CJie,IJ,yJO- l 

-. 1 1 C;( ) . R 
llv(t)ll :::; R, II-- f ---~-drll < iiCII--. 

C rr 0 r+t c- rr~t 

1. 1 C~(r) R 
II- f ------ctrll < IICII-. 

rr
0 

r+t 11- rr 

KpoMe Toro, Hl 15/ cne,IJ,yeT 

1 1 v ( r) 
II-- f ----- drll :S N R; 

rr r-t 11 11 
0 

1 1 v(r)dr R 
II -- f ------11 :::; --- · 

T7 T - t C 7711 
0 

lfl 3THX HepaBeHCTB llOJiyqaeM: 

-+ -+ R .. . IICJl llull < IIAII + CI!CII + 1)----, llu!l < (N + ---)R. 
C - TTjl 11 - ll '17 

0TCIO,IJ,a HepaBeHCTBO /6/ npHBO,IJ,HTCH K BH.D.Y 

-.-. -. R IICI! 2 
IIAvll" s;; 2lltpllcHIIAII +CIICII + 1.)--](N +---) R+R I+ 

r "11 77 

__. R 
+HIIAII +<IICII + 1)-l 2 +R 2 IIItp(t)ll" 

TT~L r I 
8 

Tenepb HepaaeHCTBO /5/ cne,IJ,yeT Hl /4/. Onpe,IJ,eJIHM 

cne,IJ,yiO~Hii onepaTop: 

i; ~ ~ 
-+ 

llvJI
11 

;::: R. 

A~. ~ E K, --> 
11v11

11 
:::; R, 

4 R ....... ---+ -+ 

A(----v) v E K 
II v\1

11 
' ' 

-+ 

QqeBH.D.HO,'ITO on~paTop A anonHe HenpepbiBeH a nepe-

BO.IJ.HT K a ero KOMnaKTHYIO qacTb, cne,IJ,oBaTeJibHO, no 

TeopeMe lllay,IJ,epa o Heno,IJ,BH)I(HOH TO'I_fe /6/ B K Haii.D.eTCH 

TaKOH 3JieMeHT ~ *(t), 'ITO v*(t) = Av*(t). 
,D;onyCTHM, 'ITO II v*(t)ll > R, TOr,IJ,a, llOJIO)I(HB 

11 

-. R .... 
x(t) = -------- v*(t), 

il~*(t)ll 
11 

nony'IHM 

A. ;. = v *, II A. x1! 
11 

= \1 V' * 11
11 

> R. 
IlocKOJibKY II Xll

11
= R, TO nony'leHHOe HepaaeHCTBO npo-

THBope'IHT HepaaeHCTBX /5/ npa Ja,IJ,aHHOM R, no3TOMY 

IIV'*II
11 

:::; R, T.e. ;* = Av*. TeopeMa .D.OKaJaHa. 

3 aM e q a H He. E CJIH Ma TpHu;a C Y.D.OBJieTBOpHeT ycJIO
n 

BHIO ~ c ~ = 1 (a= 1,2, ... , n), TO BMeCTO IICII B Hepa-
/3=1aP 

+ 
BeHCTBO I 4/ MO)I(HO no.D.CTaBHTb aeJIH'IHHY II C II, 'ITO 

yny'IlllaeT oueHKY .D.JIH II All H R. 
fiJ YCJIOBHH /4/ HeTpy,IJ,HO llOJIY'IHTb MaKCHMaJibHOe 

3Ha'leHHe KOHCTaHTbl CBH3H 

-. Y2 IICII -1 IIAII =[2(a lltpll) +2lltpllc(N +--)] , /7/ 
max 1 11 11 77 

r,IJ,e 

- IICJI+1 IICJI IICII+l 2 
a = 211 t p II C------)(--- + N ) + 1 + II t p II [ 1 + C -' l. 

1 c "11 T7 11 11 7711 
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CooTBeTCTBYIOIQaJI o:u;eHKa ~JIJI II All max 
BB~ 

H3 I 1.2/ HMeeT 

-> 1 1 1 ~t 
IIAII =--[(1+N )(lltrll +llrll +llrll )+IICII-Jr<r)dr] • 

max 4 p. C c p. TT 

0 /8/ 

BeJIH'IHBhl llrll c u llrllw soo611\e rosopJI, 3Ha'IBTeJihHO 
npesocxo~JIT KOHcTaHThl II t p II Q H II t p II , 4>urypupyl011\He 
B /7 I, 'ITO ~enaeT ou;euKy 17 I Meuee 11 orpaHH'IHTeJihHOii 
no cpasueHHIO c /8/. Cpasueuue 3THx ou;eHoK ~JIJI paccMoT
peuuoii HH)I{e KOHKpeTHOH CHCTeMhl npBBO~BTCJI B 111a611. 3. 

llepexo~BM Teneph K BOnpocy e~HHCTBeHHOCTH pewe
HHJI ypasHeHHJI /3/. Cnpase~nusa cne~YIOII\aJI 

Teo p eM a 2. llycTh qucno R1>0 TaKoso, 'ITO 

-. R 1 1 
liiAII + <IICII -1 1)---J(allrll +b)+ R

1 
b < -, 

rrp. 2 /9/ 

Tor~a B oTpe3Ke 11~1 11 < R1 Kouyca K ypasueuue /3/ 
HMeeT He 6onee o~uoro peweHHJI. 

,[( 0 K a 3 aTe JI h C T B 0. ,[(onyCTHM, 'ITO ypaBHeHBe /3/ 
HMeeT B KOHyce K ~Ba peweHHJI, v(t) B u(t), v ~ u. 
llyCTh x(t) = v(t) - u(t); y(t) = v(t) + U{t). Bse~eM B 
paccMoTpeuue cne~yJOIQYIO onepau;u10: 

-> -> 

d 1 * d2= (d11d21' dl2d22' ··· 'd1nd2n), 
r~e 

-> -> 

dl = (dll, d12' ··· • d1n), d 2 = (d21' d22' ··· • d2n ). 

Tor~a BeKTop-$yHKD;HJI ~t) y~osneTBOpJleT cne~yJO-
IQeMy JIBHeHHOMy onepaTOpHOMY ypaBHeHHIO: 

~ ~ ~ ----) ----) -+ 

K(t) = tp(t)l[2,\ + <l>(y(t), t)]*[<l>(x(t), t)] + y(t) * x(t)l, /10/ 

r~e 

<l>(~t), t) = c..!:...} ~r)~- __!__ 1 ~(r) 
"o r+t rrd-r--t-dr. 

10 

3aMCTHM, 'ITO ypaBHeHHe /10/ MO)I{HO 3allHCaTh B CJie~yJO
IQCM BH~e: 

-~ ----) "' - ~ 

x(t) =A '(y(t))x(t), /11/ 

r~e A- (y(t)) ecTb npoH3BO,IJ.Hax <l>pewe oneparopa A, 
Bhi'IBCJIJleMaJI B TO'IKe y(0. Cne.n.osaTeJihHO, e~HHCTBeH
HOCTb TpusuanbHoro peweuux ypasHeHHJI I 11/ 3KBHBaneHT
l!,a cyiQecrsosaHHIO o6paruoro onepaTopa K 1--A '(/(t)), r.n.e 
J - TO)I{,!I,eCTBeHHbiH onepaTOp. 113BCCTHO, 'ITO eCJIH 

' _, 
i 1 A ' ( y( t)) II " 1, /12/ 

' "' ---t -1 
ro cyiQecTsyer [J - A '(y( t))] 

B ornuque or ypasHeHHJI /3/_, nocne.n.uee ypasueuue 
!pi 6y.n.eM >papcMaJ:PHBaTb B 5::'~[0.1]. llycTh l!vii 11 -::_R 1 , 

1u11p. _::. R 1. v, u ·- K ror.n.a uerpy.n.uo nony'IHTbcne.n.yJO-
IQHe OD;CHKH: 

ii<Pcicr). n: c ·~ 2(!' Cii " 1)~-l . 
/1V ' 

11 r r c r )[ Y c r) * ic r) J 1 . L 
2 

:s 21 : r r < r) 1 1 c R 1 i 1 X'c r) 1 1 L 
2 

• 

KpoMe roro, cornacuo / 51 

1 
1 X'Cr)d:-__ 11 .:; IIJ\(r)IIL

2 
• II-- I --~-=-- T I 'L 2 "o 

H llOTOMY 

_, _, R1 _, 
IIA'(y(t))x(t)ll :S 2HIIAII + <IICII + 1) --](allrll + b)+bR lllx(t)IIL: 

L 2 rrp. 1 2 

OTCIO~a H3 YCJIOBHJI /9/ CJIC,IJ.yeT HepaBeHCTBO /12/, 'ITO 
H ~OKa3hiBaeT TeopeMy. 

II 



3aMe'laHHe. Ecnu MaTpuu.a C y~oaneTBOp.lleT ycno
BHIO B 1), TO BMecTo IICII B cl>opMyny 191 MO:>KHO no~cTa
BHTb II C+ll ,a KOHCTaHTY a nono:>KHTb paauo:H e~HHHD.e, a= 1. 

AuanorH'IHO 17 I MO:>KHO nony'IHTb ou.eHKY IIAII max ,cooT
BeTCTBYIOIIJ.YIO HepaBeHCTBY 191: 

~ 1 a -1 
II All <- [- IIPII L + lit Pile l · max 2 17 2 

1131 

OrpaHH'IeHHe I 131, onpe~en.IIIDIIJ.ee o6nacTb e~HHCTBeH
HOCTH peweuu:H ypa&HeHH.II I 11, ~aeT cyl.l(eCTBeHHo 6onee 
lliHpOKYIO o6naCTb, 'leM ycnOBHe CyiiJ.eCTBOBaHH.II pemeHHH 
17 I. B To :>Ke apeM.II o6nacTb e~HHCTaeuuocTH peweuu:H, 
nony'leHHaJI a I 1. fil, seer ~a y:>Ke o6nacTH cyl.l(eCTBOBaHHJI. 
Cpaaueuue o6nacTe:H e~HHCTBeHHOCTH ~n.11 paccMaTpuaae
Moro KOHKpeTHOrO npHMepa 1141 DpHBO~HTC.II B 111a6A. 3. 

§ 2. qucAeHHt.ae 3KcnepuMeHmt.r no onpeoeAeHuTO 
eeAU'IUHbl KOHC111QH111bl C6JI3U U peWeHUe ypaeHeHUJI 
Jloy 

YcnoBHJI 141 H 191 ecTb orpaHH'IeHHJI Ha aenH'IHHY 
II All H KOHCTaHTY R. Ecnu cl>YHKU.HJI p (t) H MaTpuu.a C 
3a~aHbl, To, pemaJI 141 una 191, Mbl nony'IHM ou.euKH 
MJI IJ~jj H R. )J.nJI :aemeHHJI 141 HnH 191 ~OCTaTO'IHO 
nono:>KHTb, uanpuMep, IIAII = R, XOTJI B03Mo:>KeH H cnyqa:H 
11~11 > R. llocne~HHH cnyqa:H ue HMeeT MeeT a a uepaaeu
CTBax, ycTauoaneuublx pa6oTaMH I 1.2!_ 

)J.nJI 'IHcneuuoro pac'leTa paccMoTpHM cne~YJOI.l(HH npu
Mep, KoTopbi:H H3y'lancJI a pJI~e pa6oT I 1,2.7,sl. 

flyCTb k 3 k 2 1 lh 
p(t)=-exp(--), k=(--1) , O<t<l, 

1277 49 t 2 - -

c ; ~ (-~ 
-8 16) 

7 4 • 1141 
4 4 1 
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)J.n.11 ~auuoro npuMepa, nono:>KHB R = II All H pema.11 He
paaeHCTBa L41 H 191, Mbl nonyqunu cooTBeTCTBYIOI.l(He 
aenH'IHHbl II All, KOTOpble npuao~.IITC.II B ma6A. 3. B :no:H 
:>Ke Ta6nuue ~n.11 cpasueHH.II c I 1.21 npuao~.IITCJI aepxuue 
rpaHHD.bl KoHcTaHTbl CB.II3H IIA\1 a Tpex pa3nH'IHbiX cl>opMy
nupoaKax ypasueuu.11 Jloy 111. 11:3 ma6A. 3 BH~Ho, 'ITO 
OUeHKa KOHCTaHTbl CBJI3H ~~~~~, YCTaHOBneHHa.ll TeopeMOH 

1 , no nopJI~KY cosna~aeT c nyqme:H ou.euKo:H H3 I 1, 21, 
a B cnyqae e~HHCTBeHHOCTH pellleHHH OD.eHKa, yKa3aHHa.ll 
B TeopeMe 2, CyiiJ.eCTBeHHO nyqme, 'leM COOTBeTCTBYIOI.l(aJI 
H3 I 1.21 

Ha'IHHaJI co 3Ha'leHH.II IIAII, rapaHTHPYIOIIJ.ero cyl.l(ecT
sosauue .H e~HHCTBeHHOCTb perueHH.II, 'IHCneHHO pemaeM 
ypaBHeHHe 131, HCDOnb3Y.II MeTO~ npOCTOH HTepaiJ.HH H 
uaHcKopeawero cnycKa. llocKonLK~peweuue 3Toro ypaa
HeHHJI HenpepbiBHO 3aBHCHT OT A, TO npH nepexo~e K 
6onLme8 aenH'IHHe II All ucnonb3yeM uaqanLuoe npu6nH:>Ke
Hue, coana~aiOI.l(ee c y:>Ke uaa~eHHbiM peweuueM ~n.11 npe
~bi~YIIJ.ero 3Ha'leHHJI. TaKo:H npou.ecc y~anocb npo~on:>KHTb 
~o 3Ha'leHH.II II All =7 ,8. B ma6A. 1 npuao~JITCJI 3Ha'leHHJI 
nepBOH KOMDOHeHTbl v

1
(t) ~nJI CHCTeMbl 1141. 

C u.enbiO cpaBHeHHJI 6nH30CTH DpH6nH:>KeHHbiX H TO'IHbiX 
pemeHHH 6blna paCCMOTpeHa cne~yiOI.l(aJI CHCTeMa: 

p(t)dV~~ Co(~~): 1151 

B 3TOM cnyqae cyl.l(ecTayeT TO'IHOe peweuue: 

----
v (t) = (4t2 J..2 v 1- t 2X4- 4A t2(2t 2-1) + A2t 2 )-1, (a= 1.2), 
a a a a 

onpe~eneuuoe npu II All < 2. llpu6nH:>Keuuoe peweuue cue-
TeMbl 1151 npoao~unocb auanorH'IHO npe~bl~~eMy cny'laiO, 
H 6blnH nony'leHbl pemeHH.II B o6nacTH IIAII ~ 1,35. Cpaaue
HHe TO'IHbiX H DpH6nH:>KeHHbiX pellleHHH DpHBO~HTCJI B Jla6A. 2. 
lf3 3TOH Ta6nHIJ.bl BH~HO, 'ITO TO'IHOCTb DpH6nH:>KeHHbiX 
pemeHHH na~aeT C yaenH'IeHHeM f\Ajl. 3TO CBJI3aHO C TeM, 
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'ITO npu ysenu'leHHH \\All y pemeHH11 Ha6mo,IJ;aeTC11 pacTy
muii DHK, 'ITO yxy,IJ;maeT TO'IHOCTb Bbi'IHCneHHJI CHHrynJipHOrO 
HHTerpana. B o6nacTH 11,\j I > 1,35 HTepau.uoimLiii npou.ecc 
He CXO,IJ;HTCJI. 

IlpHBe,IJ;eHHble npHMepbl 'IHCneHHbiX pac'leTOB ,IJ;aiOT OCHO
BaHHJI pemaTb ypaBHeHHJI /3/ B 6onee lliHpOKOH o6naCTH 
napaMeTpos A.a., ,'leM o6nacTL, ycTaHosneHHaJI TeopeMa
MH 1,2. 

Ta6AUfla 1 

Ilpu6nH)I(eHHLie pemeHHJI v 1 (t) ,IJ;nJI /14/ 

t \lA\ I= 0.4 \\A\= 2.0 \\A\\==6.0 \\A\\= 7.80 
0.1 .9079:!: - 02 .2C4·1:0: + 00 .2563Z + 01 .sz3,1E + or 
0.2 .7365E- 02 .209B3 + 00 .2217E + 01 .3931E + OI 

0.3 .5684.3 - 02 .I434E + 00 .9432E + 00 .9642E + 00 

0.4 .4438Z- 02 .1006Z + 00 .6427E + 00 .6998E + CO 

0.5 .3393:!: - 02 .E28IE- 01 .5684E + 00 .82l3E + 00 

0.6 .2461E- 02 .60IDE - 01 .4334E + 00 .6558E + 00 

0.7 .1634E - 02 .399-lE - 01 .290IE + 00 .4348E + 00 

0.8 • 9128'3 - 03 .2240E - OI .1647E + 00 • 2477E + 00 

0.9 .33221::- 03 .E208E - 02 .6I44E - or .932SE - or 

Ta6Aufla 2 

To'IHble H npu6nH)I(eHHble pemeHHJI v 1 (t) ,IJ;nJI I 15/ 

\\A\\ =_Q.05 ~ \\A\\= 0.65 : \\A\\= 1.35 . . . . 
: TO•rnoe :nJ>HilJIHXi!HH08: TO'iHOe :nJ>H6JIH:Ki!HH08 TO'!HOe :npl!6Jil!li:EiHH08 

0.1 .2486:<:- 04 .2487;;:- C·l .4I73Z- C2 .7472E- 02 .17CZ-01 .205E -OI 
0.2 .9779E- 04 .9700E- 04 .!SUE- OI .2072E- OI .669E-OI .750B -01 
0.3 .2138E - 03 .2I4GE - 03 .3430E - 01 .39793- 01 .137Z+CO .164E •00 
0.4 .3646E- 03 .3666E- C3 .5697=:- 01 .6254I:- 01 .2193l·OO .240E +00 
0.5 .5778E - 03 .5413E - 03 .8258E - 01 .69493- OI .308S+OO .341E +00 
0.6 .71G2E- 03 .?~COE- 03 .1IG3E + 00 .I2C2~+ 00 .404E+OO .440E +00 
0.7 .8741E- 03 .8748E- 03 .1397E +CO .15~i~ 00 .5IG3+CO .572E +00 
0.8 .9682E- 03 .9600Z- 03 .1706E + 00 .187IE+- 00 .€67E+OO .7253 +00 
0.9 .9049E- 03 .8827E- 03 .1965E + 00 .2048Ef. 00 .93IE+-OO .I02E +01 

14 

Ta6Aufla 3 

~ 

Ou.eHKH cBepxy KOHCTaHTbl CBJI3H \\A\\ 

:P.acTOm'laR Pa6oTH /1,2/ 
pa6oTa • • 

Yprume!-me B : YpaBHCllife rr,.1R • · N-D MeTo" 
?'Qp.~e (l) : o6paTHUX ffi,W.J!l'ITYIJ: 

06JiaCTb 
cymecnor.affiL'I 
pemeHHli : 0.10 : 0.014 : 0.014 ; O.II 

OdJiacTb 
ewmcTneEEOCTa . 
pcmeHnn 0.20 : 0.004! : 0.006I ; 0.05I 
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