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Byn orcymyuma cunzyisipobiK Ko3207120H MACENEHUH YeuuMyu mypyKmyyayK wapmel 6320p2on yuypoa usunoenem. OuoHy menen
bupee KpUMUKAIbiK Yekum 60420H Yuyp Od, bawKaia aumkanod, 4edumMOut KapmMaryyCyHyH YeKmyy uexummepu oa kapaiam. Byn
AHCYMYWIMA YULyi Me32unee yeliun ueuunbezen macenenep usunoenem. Yeuum pe2yiapoyy amec yuypoa Kapaiam, maxman aumkauod,
UHmMeZpan ACMbIHOA2bL PYHKYUSA AUMAKMBIH YeK apacbiHOa 032046 yekummepee 33 601201 yuypoa usundenem. Kapanyyuy macenenun
yeyuMu YeKkmenzen skenouzu oanunuoenem. H3undeHyyuy MaceieHur YeuuMuHuH dCUMnmomuKanblK axcolpaamacel mypeysyniam. Ku-
YuHe napamempoOut HCemumdIPIUK Kuuure 601201 MAAHUIEPUHOE KO320120H MACENEHUN YeYUMU KO32010020H MACENEeHUH YedUMUHe
JHCAKBIH OOJI0 MYPeAHObIZbL ABMOPOYK MEMOOO0p MeHen OanundeneeH. CuHeyiapobiK KO320120H MAcenenepOUHr YeuuMOepuHUH acumn-
MOMUKACHIH USULOOOHYH HCHIULIHMBIKIMADbL HCAHA HAMBIUMCANAPSL CHI3LIKNYY DMEC MEPMENYYAOP, HCAPLIM 6MKOPYUMYY npubop-
JI0p MeOPUACLIHOALbL CIAYUOHAPOYY MHCAHA CIMAYUOHAPOYY IMEC Macenenepou Yewyy, PU3UKAIbIK HCaHa MeXHUKANbIK aKyCMUKadazyl
PAOUOMEXHUKAHBIH MYPOYY MAPMASbIHOA2bL HCYMYUMAapoa, 2U0po HCAHA A3pOOUHAMUKAOA KHC.0. bazblmmazsl Macenenepoe Koido-
Hynam.

Hezuszu co300p: cuneyiapObik KO320120H Maceie, KUYUHe napamemp, pe2yiapoblik omec yuyp, 630YK MAAHULED, AHATUMUKATBIK
@yuryus, macene, 6aanoo, unmezpan, yeuum, QyuKyus, 6apadapovik, KeCUHOU, UHMEeSPAI000 HCOTLY.

B pabome uccnedyemcsi peuteHue CUHSYIAPHO-603MYUJCHHBIX 3a0aU 6 Cydde CMeHbl YCIo6us yemotuugocmu. A makaice paccma-
MPUBAIOMCSL CILYHAU KPUMUYECKOU MOYKU, MO eCNlb KOHeUHble MOUKU 8peMst 3a0epicKku. B nacmosweil pabome 6ydym uccredosanvl
00 cux nop HepaspewerHvie 3a0aqu. Pewenue usyuaemcs ¢ nepe2yisspHoM ciyuae — NHOOUHMESPATIbHAS (QYHKYUS. umeem 0cobble
MOUKYU, KOMOPbie PACNONONCEHbL HA 2panuyax obnacmu. Jokazviaemcs, umo peuienue paccmampusaemMoi 3a0auu 02PaHuyeHo.
Cmpoumest acCUMRMOMUUECKUE PA3TLONCCHUS PEULCHUS. PACCMAMPUEAeMOlL 3a0auu. Aemopckumu memoodamu dOKA3bLEAIOMCS, YUMo pe-
weHue B03MyueHHOU 3a0adu 0CMaémcs OIUSKUM K PEULEHUTO HeGO3MYWEHHOU 3a0a4U 8 PACCMAMPUBACMOM UHMEPEALe NPu 00CMa-
MOYHO MANBIX 3HAYEHUSAX MAL020 napamempa. Pesyniomamel no ucciedo6anuo acuMnmomuKky PeueHus CUH2YIAPHO-803MYUJCHHBIX
3a0au, U UX NPULONCEHUT MO2YM ObINMb NPUMEHEHBL 6 MEOPUU HEeIUHCUHBIX KOeOAHUIL, NPU peuleHuu CMayuoHapHbIX U HeCMAayuoHap-
HBIX 3004y Meopui NOAYNPOBOOHUKOBbIX NPUOOPOS, 8 PAZIUYHBIX OMPACHSX PAOOM PAOUOMEXHUKU UIUYECKOU U MEXHUYECKOl
aKycmuKu, 8 2uopo u aspoouHamure u op.

Knroueswle cnosa: cunzyisapho 603MyweHHAs CUCIEMA, MATLIT NAPAMEMp, Hepe2YIsapHblil CIYyUail, COOCMEeHHble 3HAUCHUS, AHA-
aumuueckas yHKYUsl, 3a0a4a, OYeHKa, UHMe2pa, peuleHue, (QYHKYus, pageHcmeo, OmpesokK, nymb UHMe2PUPOBAHUSL.

In this work we have studied solution of singularly perturbed problems in case of change in the stability condition. Cases of a
critical point were considered, that are the end points of delay times. In this paper we have investigated unresolved problems. Solution
was studied in the irregular case which has singular points located on the boundaries of the region. Solution of the problem under
bounded consideration was proved. Asymptotic expansions of the problem solution under consideration have been constructed. The
author's methods prove that the solution of the perturbed problem remains close to the solution of the unperturbed problem in the
considered interval for sufficiently small values of the small parameter. Results of this study of the asymptotic solution of singularly
perturbed problems and their applications can be applied in the theory of nonlinear oscillations, in solving stationary and non-statio-
nary problems in the theory of semiconductor devices, in various fields of radio engineering of physical and technical acoustics, in
hydro and aerodynamics, etc.

Key words: small parameter, singularly perturbed system, irregular case, eigenvalues, analytic function, problem, estimation,
integral, solution, function, equality, segment, path integration.
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PaccMOTpuM  CHHTYIISIPHO BO3MYIICHHYIO 33Ja4y, M3y4eHHYyI0 B pabore [1]
ez=At)z + h(t), (D
Z(to, S) =2 (8)' (2)

rne 0 < & - MaJbli mapamerp,

A(t) = ( sint acos t) ; 0<a, a+#1;h(t) —3anannas ananutudeckas QyHknus; 0 < & <
—acost sint

&y — const. Marpunia A(t) uMeeT COOCTBEHHBIE 3HAYCHUS:
T
A1(t) =sint +iacost; A,(t) =sint —iacost; —3 <t,<0.
HeBo3mymienHas cucrema
A)Z+h() =0 3)
umeert pemenne Z(t) = —A~1(t)h(t) = g(t), npuuem g(t) umeeT 0COOEHHOCTH B TOYKAX, IJIe
() =0 wm A,(t) = 0.

1/ sint —acost
A7(t =—( . )
() A\acost sint

A(t) = sin’t + a®cos?t.

(1 i -
Iycts K = (i 1), z=g(t) +Kx.
Toraa 3amaua (1), (2) okBuBaJieHTHa 3ajave:
ex =D(t)x + ef (t), 4)
x(tg, €) = xo(e) = 0(¢), (5

me (©) = -k gy k=21 )

2
D(t) = diag (A, (t), 1,(1)).
3amava (4), (5) paBHOCHWIBHA 3ajaye:
t

x(t,€) = E(t, ty, €)xo(e) + f E(t,T,¢e)f (1)dr, (6)

to
1 t
rae E(t,t,¢) =exp (E_[ D(s) ds).
T
Iycts h(t) = colon(hl (t), h, (t)) ; hy (t) — ananuruueckue GyHKINY,

Xo(€) = colon (xio)(e), xéo) (s)); x(t, &) = colon(xl(t, £),x,(t, 5)).

t
Hy, = {(tl,tz): Re | Ax(s)ds < 0(k = 1,2)}.

to
t

K. = {(tl,tz):Re Ax(s)ds < elne (k = 1,2)}.

to
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Torna

f(&) = =K (=AY (OR®)) = (K1ATL(E)R(E)) = colon(f, (D), (D)),

1 (hy(t)—ih, () - —i (hy(t)+ih, (D))
rae f1(6) :E( - Al(t)z ) (0 :7( : Az(t)z )

) .
1) Tyers hy(6) =351 +22)9(®), ha() = 5 (4 — 2)9(D),

rae @(t) —mobas aHamutHueckas ¢Gyukims Ha Hy. Torma f(t) = %(p (t); fo(t) =

—%(p (t). CnemoBatensHo fi(t) = O(1) Ha Hy, T.e. UMEET MECTO PETYISAPHBIA CIydail.

U3 (6) nomyunm

t
X (t,€) = Ex(t, to, )x2(e) + f Ep(t,7,€) fi (D)dr (k = 1,2) (7)

to

1 t
rae E,(t,7,€) =exp <Ef Ak (s) ds).
T

Ilyctb k =1; t =t +ity; T =71+ i1y t1,ty; Tq,T, — AEHUCTBUTEJIbHbIE TIEPEMEHHBIE.

CnpaBennuBa
T
Ref A1 (s) ds = —costq[cht, + asht,] + costy;
f E,(t 7, &)[hy (1) — ihy ()] dr]| <
to
1
<0(1) j exp [— cost,(cht, + asht,) + + costy(cht, + asht,)] ’drlz + dt%|,
l

rae | — nyTb MHTErPHPOBAHUS, COCIUHSIOUIMNA TOUKH to,t.
Mycts A(to, 0); B(0,a0); C(—to,0); D(0,a0); Ay(to, ao); T1(ty, a); T(ts, t2);
I, = p[A, A] — oTpe3ok npsMoii, coeanHsOmMI TOUKH A, A ;

l, =plA,T1]; 3 =p[T,T;l=1 U l,UlzrHe

@, =—In(1—a)+In (cos to ++/cos?ty — (1 — az)); ay = —a,.

3aMeTHM 4TO
H, = {(tl, t,):Re |, tto A(s)ds <0 (k =1,2) } = [ABC/]] — KpHBOJIMHENHBIM YETHIPEXYTOIHUK C
BepiMHaMu B Toukax A, B, C, I npuyem 1, (0, ay) = 0;

2,(0,&,) = 0.

CrpaBeisTUBO PaBEHCTBO:

x1(6,€) = E; (6, t, )%V (e) + f E (t,7,e)f,(v)dt + f E(t,T,e)f,(dr+ + f E (t, 7, &) f,(x)dx,

L lz l3
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ly L I3

x%,(t,€) = Ey(t, to, £)x V() + f E,(t,7,6)f,(v)dt + f E(tte)f,(dr+ + f E,(t,7,&)f,(1)dr,

rme [ =1, Ul,Ul;, =1, Ul,Ul; — CMMMETPUYHO OTHOCHUTEJbHO ACHCTBUTENBHON OCH.

3aMeTHM, 4TO

limf E (t,t,¢)f,(v)dt :limf E,(t,t,¢)f,(t)dTt = 0.
£-0 L &-0 ﬂ

[TosTomMy cIipaBesIMBO PAaBEHCTBO:

x1(t,€) = E; (t,to,€)x O (e) + f E (t,7,€)f,(D)dr +

L

1[hy () —ih(t) hy(to +iag) —ihy(ty + iag)
2 - - FE .
2 [ Al(t) Al(to + lao) l(ty t() + Ly, 8) +
1 t
+ 5 E (t,7,€)[hy(7) — ihy(v)]dr, )
to+iag

X5 (t,€) = Ey(t, to, )3 (e) + f E,(t,7,€)f,(t)dt

I
i [hl(t) +ihy(t)  hy(tg+i@g) + ihy(ty + idy)

2 A, (t) Aty + i)

= Ey(t, ty + ido,s)]
Cot
_ é Ey(t, 7, €)[hy (7) + ihy (2)]dT, ©)

to+iag
npuyem s (ty,t;) € Hy:
ii_r)r(l)El(t, to +iag, €)= }Ei_r)r(l)Ez(t, to +idg,€) =0.
U3 (8),(9) crnemyer, uro mpeaer
lgizn)0 x (t, €)
3aBUCUT OT IOBEJIeHUs] HHTerpasa

t
f Ey(t,t,e)dt mpu € - 0.
t

0

Teneps Oynem onenuBath unTerpat: I (t,&) = |, tto E(t,T,)[h(7) F ihy(T)]dT.

Tak kak hy(t)(k = 1,2) — ananuTudeckass QyHKIHS Ha pacCMaTpHBACMOM
MHOECTBE, TO MOXKHO Mpesmnonarats, 4to hy(t) = O(1) npu Tex 3HaYCHUSX t, [Jic OHA TPHHUMAET.

Ilycts

R(t,&)=exp {% Re jﬂl(s)ds] —exp [% [~ cost, (cht, + asht, ) + cost, ]j
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Torza | (t,€) < O(l)R(t,e*exp[—%Rej A(s)d T].\df‘

3xeco RE I A,(s)ds = —cos 7, [chz, +ashz, |+ cost,.
)
Tenepsb OyaeM OLEHUBATH CIIEAYIONIME HHTETPAIBI
j exp(—l Re I ﬂl(s)dr] Jdz]; 1P(e) = _[exp(—l Re I ﬂi(s)er |d7]
Iy 3 ty I, & to

() -

19(t, )= R(t, &

0
1
Taxxax b 17, =1,;0> 7, > atg,10 1M() = jexp{—costo(ch r, +ashz, —1)}er.
&

o
Iycts @x)=chx +ashx—1. Toraa ¢'(x)= shx + achx; ¢"(x)= chx + ashx >0 npu moGom X u
(0'(050 ) =0< (P'(X) <a= (0,(0), CIIEIOBATENBHO, ¢(X) BO3PACTaeT Ha OTPE3KeE [050 ,0]- Tax xaKk ¢(0)= 0, T0
OTPE30K [050 ,0] OyzeM JIeluTh Ha IBE YaCTH: [050 ,0] = [(ZO ,—5 ]U [_ ) ,O], rae 6 —const, npuiyeM
0<o< &0- Hycts o(— &)= —b,b > 0. Torna
To[1 7 1 b -
_[exp ~cost,(chz, +ashr, —1)|dz, < J.exp —Zcost, -b |dr, =exp| ——cost, |(&, —J)=0(s)
& & &
0

g

)

0
_[exp F cost,(chr, +ashr, —1)}(1 7,=
-0

0
; J(shr2 +achz,) " d exp E cost,(chz, +ashr, —1)} =
9

cost,
0

e |1 3 b P 2
= ——(=shd+achd) -exp| ——cost, ||+ chz, +ashz, (shz, +ach
cost, {a ( ) xp( P Oﬂ cost, _L( 2 kshe, w)

X EXD F cost,(chr, +ashz, —1)}d 7, =0(e)
&

Takum 06pa3zoM, nosTydeHa OlleHKa |1(1)(8 ) = 0(8 )
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[

Tas |y 17, = 53ty <7, <t Tiosromy 117(2)= [ exp 8[c0311(cha0 +asha, )-cost, Jd7. Mmeer
fo

MecTo pasenctBo Cha, +asha, =cost, =+1-a’. Crnenosarensho,

ty
12)() = j exp E cost, (cos 7, — 1)}d 7,. Tax xax

t

i t costo-rf(l—gy
—%gcowl 1<—_( _ JTO je ( 7 008 °j<| Iexp - » dz,
i ]
Iycts C, = C(;Sgto = 12—8612 =%§,70 =%(1—a2)411;
b _ costy 1_E _i(l_az)% _ﬁ _'B_"Z
26 | 12) 26 12) ¢
1 t
B, =%(1— )l (1—%}2 Torna IEXp —C Tl)dﬂ < |1( )( )—j Xp(_borlz)jrl;
0 t0
by
.[exp(—corf)drl \/_ Iexp( )jx O( ).Iexp( brl)drlz£ J'exp )ﬁiX:O(\/E).
) Yo Veots ﬁo ooty

Honyqua OIICHKA:

|1(2)(€) = O(\/E ) OTta OlleHKa HEeyJydIaeMast.
Tus b7 =t o <7, <t,;|d7| =dz,.

CrenoBaTeibHO,

19(t, &)= R(t,g*exp(—%Rejﬂl(s)dsJ |dz,|

t
= J'exp[—lcostl(cht2 +asht, —chr, —ashr, )}dr2 =
&

0]

t, 1
- J'exp[—;costl(sh§+ ach&)\t, —72)}drz,me , <E<t,.
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Hyctb y = w(x)= shx+achx; y’ = y'(x) = chx +ashx > 0 1pu mo6om K, cnenoBarensHo, y(x)—

Bo3pacTaromas QyHKIHs Ha TF000M OTpe3Ke, IpuieM W(ao ) =0.

2a
= In(y+ y?+1-a’ ) In 1+a l,// =0, l//(a ) ———— Takum o6pazom,
v ( N o)==
y=1//( ) shx-+achx; x = ¢ ( +y +1- az) In 1+a B3aI/IMHO-O6paTHI>Ie OJIHO3HAYHBIE

~ 2a
(GyHKIMYM, mpudeM 06e — cTporo Bospactaromue (ynkuuu. Ecim X € [0!0 o ], To Y € |:O, > } u
1-a

nao6opor. [Tycts 0 < & <<1. Torma ecin y = &, 10

2
=In(5+\/52+1—a2)—ln(1+a)=ao+y:a0+ln ° . 1+( 52j =

1-a’®

=a +In( P, +1j
’ J1-a? ’
1 6 1( 5

5 =14 2
' 2 J1-a? 8l1-a?

3
J +... — 3HaKOuYEpEeAYIOLIUNCA CXOASAIIMU Psi.

( 5,5 J_ 56, _l{ 56, J +;( 56, ] )

Vi-a? ) Vi—a? 2(Vima?) 3lViia?)

®, 1 84 58,0, 5,5,
a2

....Torna]/:— o- 5,r):[e5 = .
3\ V1- ] V1-a? ’ J1-a?

~ ~ o~ 1 ~ ~
Takum obpazom, ¥ = 505 ;0= ﬁoy y Bo = 57, 0< 50 0< ﬁo — OrPaHUYCHHBIE BEJINYUHBL.
0

1
Mycts 0, =1- E

Ocraercs OLICHUTh HUHTCIpAJI

1
IfS)(t, €)= f exp [—cost;(cht, + ashty) + cost;(cht, + asht,)]dT,.

L3
(3) 2 1
L7 (ty,€) = J exp [—Ecostl(shg‘ + aché)(t, — 1) |dty, < t, — ap;
o

1) Ecn ay <t, < ap+¢Y, rne 0 <y — const, To
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1P(t,,) = 0(eN).

2) Ecnu t, = ag + €¥u §, — const, npuuem 0 < §, < 1, TOo
11(3)(t2,e) = 11(3) (g + 6pe?, €) + 71(3)(t2,e), rae

ag+8pe’ 1
11(3) (g + Spet,e) = f exp [— Ecost1 (cht, + asht, — cht, — ashrz)] dt, =
To
a0+50€y 1
= R(t,,&) " f exp [—Ecostl (ch(agy + 8pe?) + ash(ay + 8pe¥) — cht, — — ashrz)] dt, =
Qo

a0+50€y 1
= R(tz,e)f exp [—Ecostl (shé + ach&)(ay + 6pe¥ — Tz)] dt, =
Qo
= R(t,,€)0(eY). 3pech ay <1, <& < agy + 5yel;

1
R(t,, &) = exp [—Ecostl (cht, + asht, — ch(ag + 8pe") — ash(ay + 6057))] =
1
= exp [—gcostl(shf + aché)(t, — ay — 50£V)] =

1
O(Dnpu y = E;
1
0(e™)nmpu 0 <y < 5 - J060e HaTypalbHOE YHCJIO, &g + OpeY < & < t,.
Takum o0pa3zom, ToNydeHa OIIEHKA:

1
O(ﬁ)npn y = >

11(3)(610 + 8pel,€) = 1
O™ ™™ mpu 0 <y < 7

I[anee HNMECT MECTO OIICHKA:

i1(3) (tZJ S) = f

a0+60€y

t2 1
exp [— ;costl (cht, + asht, — cht, — ashrz)] dt, =

t, 1
= f exp [— Ecostl (shé + aché&)(t, — TZ)] dt,, rae

a0+608y
ag + 8ge¥ < 1, <& < ty; shE + achf > Byb,e?.

MoaTomy 71(3)(152,5) =0(e').
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OKOHYATEILHO IMOoJIy4CHa OILICHKaA:

1
13(t,, ) = 0(Ve)upu ag < t, < ag + &¥ (y = §>'

3) 1- 1
177 (ty,e) =0(e7Y)npu t, =2 ap + € O<VSE'
Takum 06pa3oM, MOyYeHA CICAYIONIas OLCHKA

(68| = 0(1) [R(t,&) - 11V (&) + R(t, 1P (&) + 1 (2) |

Ecmm

t
Ref A1(s)ds < elne, ToR(t,€) =¢.
t

0
Tostomy |1 (t, £)] = 0(DIP (¢, €).
Ilycte &y, 8 — const, npudeM 0< 5y, <1; 0< 8 K 1;a1 =ag+ 6,6.
Torma mpu t, = ay + 6;

tz 1
11(3)(t2,€) = f exp [—Ecostl (cht, + asht, — cht, — ashrz)] dr,
o

= Iﬁ)(tz'f) + lfg)(tz,e), rie

aq 1
T O Y
a

0

~ a1 1
=R(ty, &) f exp [— Ecostl (cha; + asha; — cht, — ashrz)] dt,
Qo

~ o1 1
= R(tz,e)f exp [—Ecostl (sh& + ach&)(ag + 6,0 — TZ)] dt, =
a9
= 0(1)R(ty, €). 3nech
~ 1
R(ty, &) = exp [—;costl(chtz + asht, — cha; — ashal)] =

= exp [—%costl (shé + aché)(t, — al)] = 0(et*™™),

aq <€<t2, tz_al > (1_60)6,
n —moboe HAaTypaJbHOC YUCIIO.

Takum 06pa3oM, WMEET MECTO OIIEHKa

12 (t,€) = 0(e™™) npu t; > ag + 6. (10)
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P ACCMOTPHUM TCIICPb BCIMYMUHBI

L,(ty,€) = f 2E1(t'T' e)[h1 () — ihy(D)] d7s.

1

CupaBenmuBa

|i12(t2;€)| = <

tz
fa@ummm—mmﬂmz

aq

< 0(1)I5(ty, 8), rae

tz 1
I15(ty,€) = j exp [— s t,(cht, + asht, — cht, — ashrz)] dt,;
aq

hl(tl + ltz) - lhz(tl + ltz) hl(tl + ial) - lhz(tl + ial) n

I[,(t,, &) = —¢ y + 4+ eE(taq € .
12(t2,€) A, (ty +ity) 1t @) A (t +iay)

hl(tl + iTz) - lhz(tl + iTz) )
A (ty +iTy) '

t
+e f Ei(t,T,e)d
ay

tz
181—1;% El(tl allg) = 0; 1:1_1;% Ll El(t,T, E)d Al(tl + iTz)

ITosTomy

li ! tzE h ih dr = li ! alE h ih d
mse | BEmal® - i@l =lina [ EEnal© - i@

-0 2€& a

1 (t hq(ty + ity) — ihy(t; + ity)
+lim— | Ei(t,t,¢e)lh —ih dr = — - :
Jm 2¢ ), 1(t, 7, &)[hy () — ihy(D)] dr 2 2.(t, + ity)
3neck yutena oueHka (10).
CrpaBe/yiuBa CleAyIoIas

Teopema 1. Ilycte § — const, npuueM 0<d LK L;t, =2 ag+ 6

¢
(ty, < —ay—9); Ref A(s)ds < elne (k= 1,2).

to
Torma 3amauda (1), (2) uMmeer eqWHCTBEHHOE pelneHue Ha Hounpu t, = ag+ 8 (wim t, < —ag —

§) cIpaBeJIMBO PaBEHCTBO

i (t.&) =li hi(t) —ihy(t)  hy(to +iag) — thy(ty + iag)
e 1 E =N T 200 2 4, (6 + iag)
hi(t; +ity) — ihy(t; + ity)
22,(ty +ity)

b El(t, tO + iao,g) -

=0nput, = ay+34.
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. [ [h(©) +iha(®)  hy(to +ia) + ihy(Eo + i) .~

lsl_r% x,(t, &) = —Ey_r% [ PN G) — 7, (to + idy) E,(t, ty +idy, )| +
i hy(ty +ity) + ih,(ty + ity)
- =0 mput, < —ag — 6.
2 Aty + ity) Ptz < —do

Taxkum 06pa30M, B HCPCTYJIApHOM Cliy4dac HpeI[eJ'H:HI)If/i nopepexoq MMECT MCCTO Ha MHOKCECTBEC
He={(ty,t):Re [L (s)ds <elne (k=12sap+8<t;<-a—8}  (11)

B dopmyne (11) Bemmumna 6 — moctosiHHas 1 0 < § < 1. Temepp mokaskem Oosee CHIIBHBIIN

pe3yibpTaT 4eM TeopeMsbl 1. s 3Toro mocTynuM cleayroiuM o0opa3om.
1 1
Ilycts ¥, p —noctosinable, mpuyeMm 0 <y < " 0<p< S U 2y > p.
Ay (€Y a0);  Asz(—€¥, a0+ €"); Au(e¥, a0 +€Y); As(e”, ap);
cCiit |t1| > Sy, TO Tl(tl' ao); eCJIn |t1| < g]/’ TO Tl*(t1’ Ao + Sy),

li = plA, A1]; Iy = plAk-1,Ax] (k =2,3,45); lg = plde T1]; 1; = plTy, Tl

Bynem oueHuBaTh BEIMYHMHBI
t

I(te) = f E(t,1,¢)f1(1)dr.

to
Ilyte uaTeTpUpoBaHue [ OyneM OMpenensaTb CIEAYIOUNM 00pa3oM:

Ecmm t; < —¢¥,tol =1L, U5 U5, e 15 =plAy, T1]; 15 =p[Ty, T
Benn |ty <e¥,tol =1 Ul, Ul Ul UlE tne [} = plAs, T7); Ic = p[ Ty, T].

7
l = U lk'
k=1

Ecnu Teneph BBIOUPATh ¥, P Tak, 4TOObl MMEJIO MECTO HEPABEHCTBO 2Y > P, TO HETPYAHO IIOKa3aTh
CIIpaBCAJIMBOCTb OLICHKMU:
1
=0 (85—2}/)

Ax(s)ds < —€P (k = 1,2); npuueMm ecu |t;]| < &7, TO |ty| < —ag— €Y }

Eciu t; = €Y, 10

|dt|

2 + (12 — ag)?

1 t
[I,(t, &)l <0(1) U; exp [EReJ; Al(s)ds]
Anst (b, ;) € Hoe =

= {(tl, t;): Re

t

to

IIycTh
¢

Hy = {(tl,tz): Re | Ax(s)ds <0 (k = 1,2)}.

to

Torpa lin& Hye = Hj.
E

B camom niene, mycth t =ty + ity, t* =t] +it;, rTAC t,t,,t1,t; — AelicTBuTeNnbHLIC; t € Hy;
te I' — rpanuna otkpeiTol obnactu Hy;
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1
r*=r?irnlt*—t|; o<r<rry O<p1Sp<§;0<sp1Sr(0<sSel<1).
€

Torma
t*
Re | Ax(s)ds < —r < —¢&P.
to

1
Teneps OymeM BBIOMpATSH Y, P Tak, 4T00bI uMeno mecto 0 <y < " 2y > p.
Jlanee y4uTBIBas, 9TO T HE 3aBUCUT OT €, MOXHO JOMyCTHTh ecii |t1| < €Y, To |ty| < —ay — €Y.
Takum ob6pazowm, t*e Hy.. Umeer mecto
Teopema 2.
s penenust z(t, ) = g(t) + Kx(t, €) 3amaun (1), (2) Ha H, crnpaBeajrBO pPaBEHCTBO
lin(l) x(t,e) =0 npu (ty,t;) € Hy.
E—
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