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O ®OPMYNE KOWW ANa rTMBPNAHbBIX CUCTEM
A variation constant formula for hybrid systems is obtained.
PaccmaTpuBaeM NpPOCTelLlyr0 rTM6pULHYH0 CUCTEMY:
X(t) =A(t)x(t) + An (t)y(t) + Bx(t)u{t) t >t0
y{t) = A2I(t)x(t) + Tn 0y (t~h) + B2(t)u(t) t>10,
roe X(t) ¢ Rnu(t) o Ry (t) ERmMt >-h, h> 0;
KOMMOHEeHTbI MaTpuu-pyHkumii An () ¢ Rn,Ax2(-) e Rmm, A2I(-) £ Rmxn,
A2(-)gRmxm  Bx() gRnxr, B2() gRmMxr- KycouHO-HenpepbiBHbI Ha KaX[oOM OTpe3Ke
[a,6]e[-/7,+00).
HayanbHble ycnoBua ana cuctemol (1) 3agaem B Buge
X(t0+0) = x0,y(T) = y/(T), TE[tO- h,t0), (2)
roe x0e R", /- kycouyHo-HenpepbiBHas Ha [0 -h,t0\ m -BekTOp-hyHKLMS.

BBoaum 0603HaueHne T= t-tn

YMHOXas nepBoe ypaBHeHMe cucteMbl (1) Ha KYCOYHO-HENpepbiBHYO MO BTOPOMY ap-
F'YMEHTY MaTpuuHyr ¢yHkunio X*((,T) C Toukamu paspbiBa 1-ro poga B MOMEHTbI
T~t-kh, Kk =1,2.. nunterpupys no r ot t0 go t, nonyyaem

J NDX(T) - X\t,r)An{r)x(T) - X\t,x)AX{z)y{t) -

-X\t,z)B](z)u(z))dz =0 . (3)
YMHOXas BTOPOe ypaBHeHMe CUCTEMbI (1) Ha KyCOYHO-HEMNPepbIBHYO MO I MaTPUYHYHO
dyHkumno YX(t,z) u nHTerpmpys no ToT t0 go t, nonyyaem

<

JYX(t, 2)(y(z) - A2A{T)x(T)- A2Z2{T)y(r-h)- B2(z)u(z))dz = 0. (4)

YMHOXasi BTOpOe ypaBHeHWe cucTeMbl (1) Ha MaTpuuHyt (yHkumo 70t t- kh) n
cymmupysa no Aot 0 go T, nonyyaem

r T

AOYOL t- Kh)y(t- Khy- A YOt t- kh)A2(t- kh)x(t - kh) -

k0 k=0

_y TO(F, t - kh)A\(t - kh)y(t-kh-h)- ")
2

Y YO(t,t - kh)B2(t - kh)u(t - kh) =0 .

t=0

Cnoxum (3), (4), (5):



jX*(,r)(i(r) - Au(t)x(t) - An(2)y(z) - BX2)u(z))dz +

{0
t

+IN(t,2){y(2) ~A(z)x(z) - AZ(z)y(z - h) - BAz)u(z))dz +

D
T T
+Y FOY(t,t- kh)y{t- kh) - ~ FOt,t - kn)AA(t- kh)x(t-kh)-
k=0 *0
T
~ Y FO%7,t - kh)A\2(t - kh)y{t-kh-h)-
k=0
T
~A\EOY(/,/- kh)B2{t- kh)u(t - kh) =0, t >0 .
k=0

Mpeobpasyem cnaraemsble B (6):

Y Fot,t- kh)y(t-kh) =YY o(t,t- kh)y{t-kh) +Fo(/, t)y(t).

k=0 k=\
T
AT£3(t,t- kh)An {t- kh)x(t - kh) =
k=0
T
=X 70(', t~kh)AIX(t- kh)x(t - kh) + Y*(t, )A2I(t)x(t)
k=1
T
Y K (t,t- kh)AI2(t- kh)y(t-kh-h) =
<0
T-1
=Y FO(t, t- kh)A2(t- kh)y(t-kh-h) +
k=0
+Yo(/,t- Th)42(t- Ih)¥(t-Th-h)-
T

=Y /o (tt-kh+ h)A\(t-kh +h)y(t- kh) +
i

+r:(i,i-ih)41(i-nM i-n-h).

\y'(t,r)Xa(T)y(T-h)dr= J yi'(;,r + A));2(r + A)>'(r)dr =

0

r
=|F,*(/,r +h)Al2(z +h)y(z)dz+ j Yx(t,z +h)A\2(z +h)i*(z)dz-

0

-j Y*(t,z+h)42(z +h)y(z)dz.
t-h

Monaraem Yx(t,z) =0z>t, Torga

(6)

()

(8)

9)



\YAt,z)"z)yiz-h)dz =} YAt,z +h)42(z+h)y(z)dz =
» k-h

=\YXAt,z +h)A"2(z +h)y(z)dz + j YXt,z +h)Al2(z +h)y/{z)dz.
lo~h

(10)

Mockonbky X*(t,z) KycouHo-HenpepbiBHa Ha {taj ], To, NpMMeHss CBOWCTBO aAau-
TUBHOCTW MHTerpana u MHTErpupys no yactam Ha Kaxaom mHTepBane (t- kh,t- kh-h], no-

Niyyaem
t T t-kh+h t-Th
| X*(t,z2)x(z)dz = | X*(t,2)x(z2)dz+ j X (t,2)x(z)dz =
fo *=1 r-«i 0
T
B MNX* (t,t-kh +h-0)x{t-kh +h)-X* (t,t-kh +Q>)x(t-kh)~
k=\
t-kh+h g
- j X*(tz2)x(z)dz) +X\t,t-Th-0)x(t-Th)-X*(t,t0+0)x0
t-kh
t-Th g T
- J X*(,2)x(z)dz =" (X * (t,t- kh-0) - X*(t,t - kh +0)) x(t - kh) -
o k=1
t-Th g
- J X'(t,z2)x(z)dz +X*(t,t- 0)x(/) - X *(/,/0+ 0) Xo.
D

C yuyeTom npeobpasoBaHuin (7)—€11) paBeHCTBO (6) nepenuiiem B BUje

-JtO?\t,z)+X\t, Z)AX (r) + Y*(t, 2)A2(r))x (r)dz -

D
t

-J (X\t,2)Au (2) - Yx{t,z) +Yx(t,z +h)A"*(z +h))y(z)dz -
ki)
ki)
- " Yx(t,z +h)An(z +h)i//(z)dz-
k-h
t
S\{X\tj)BX2)+Y'x(t,2)B2{z))u(.z)dz+X\t,t-G)x{t)-

)
T

X (t,/g40)x0+ 1< * (t,t-kh-0)-X\t,t-kh +0))x(t-kh) +
k=1

£ 20X (tt-kh)y(t-kh)+Y* (t,0)y(1)-
k=L

SIX &F~ (x_*¥)*(*- kh)- Yo(k 04n(0x(t)-

k=1

(1)



T
-2>0'(", * +NJ120 ~kh +h)y(l - A)-
&

-TOU - 7722/ - T2 (/-Th-h)- (12)
T
-]rro(/;~- kh)B2(t- kh)u(t- kh)y=0, t>t0.
k0
MycTb MaTpuubl-yHKUUKM X*(t,r), 70:f, ), ABNAOTCA PeLIeHUAMUN COMNPSAXKEH-
HOW CUCTEMbI:
X*(t,T) +X\t,T)An(r)+YN,T)A2I(T) =0, (13)
r; (,r)=X*(I,r N 2(r) +r; (t,z +N)A2(T +h), (14)
re(/~ kh,t-kh +/7],
W (t,T) =0,T>t, (15)
X*(t,t- kh- 0)- X*(t,t - kh +0) - ro«(f, t - kh)A2A(t-kh), (16)
Y*(t,t- kh) =Y*(/,t-kh +h)A"2(t-kh +h), (17)
K=1,2..I
YuntbiBas (13),(14),(16),(17), dopmyna (12) npumeT Bug,
~ ?Y"(t,r+ h)A2{T+h)y/{r)dT-
[_I_*
t
-J (X\t, TW(T) +%(t, T)B2(T))u(T)dT +
[0
+x*(t,t- 0)x(0- X*(/,/0+0)x0+r0(/,0X0- (*04h(0XO - ' 18)

70(i,t-Th)A2(t- Th)y/(t- Th-h)-
T
ATYO(, /- 89Z2(/- Khyu(t- £7)=0, f>

a=0

Ccopmynupyem OCHOBHOI pe3ynbTar:

Teopema, PelueHne cucTembl (1) ¢ HavabHbIMK yCnoBuaMK (2), COOTBETCTBYIOLLEe
KYCOYHO-HeNpepbIBHOMY YNpaBneHno u(-), CyUwCTBYeT, eANHCTBEHHO N MOXKET OblTb Bbl-

YMCNEHO Mo chopMynam



X(0 =X*("0)*o+ | Y\(t,T+h)I"AT+h)y T)dT +
o (19)

/
FJ(0x(t, 9BE) + Y, DERATMIYLT, t >10,
i)}
rp,e Haya/lbHble nyIOBl/lFI ,ﬂ‘flﬂ COI'IpFl)KGHHOVI CucTembl onpe,qeneHbl B BU-

aeX\t,t- 0) =Emm YQt, 0 =0 gRm;

y(t) =X*(L10~O)xo+ j  Y*(t, T+h)A2(T-+h)y/(T)dT +
t0-h

+\(X\u rLL r) +YXg, T)BAT)M(T)5T + (2Q)
%)
+Y*(t t- 7h)47(t- Th)yAt-Ih-h) +

+ X To{td~kh)B2{t- kh)u{t-kh), t>10,
k0

rae Haya/bHble  YCNoBUSA COMNPS>XKEHHOM CUCTEMBI onpeseneHbl B BU-
peYJ(/,0 = EtxT, X*(t,t-0) =A2(t)e Rmne

3ameuvaHue. B cnyuae (19), Kak nerko sugeTs u3 (16), ckaukm gyHkunu X*((, T) paBHbl
HYMt0, W, TaKUM 06pa3oM, (YHKLUIO MOXeM CUMTaTb HENPEepbIBHOW npu I <t, B 4yacTHOCTH,
X*(/,t0- 0) = X*(t,t0 +0) = X*(t,10) . B cnyuae (20) dpyHKyms X*(t,r) uMeeT cKauku B TOY-
kax T=t- kh, npnuyem B cnyuyae T=t0+ Th ckayok ocyuiecTBnseTca u B Toyke t0, 4To C

yueTom (16) paer 3HauyeHnme X*(t,t0- 0) B hopmyne pewieHus (20).

YK 519.624
N.®. ConosbeBa, AOLEHT

O PEWUEHWWN CUCTEM IMHEWHBLIX 0.4.Y. BTOPOIO MOPAAKA C
MOrPAHMYHBLIM C/I0OEM

Boundary problems with a small parameter near the highest derivative are investi-
gated. A method reduced a boundary' problem to the set of the cauchy problems is pro-
posed. Different locations of boundary' layers are considered.

BcnencTtBne MHOTOYMCNEHHBIX MPUIOXKEHUI 3ajadn C MOrPaHUYHbIM C/I0EM BbI3bIBAKOT
K cebe NOBbIWEHHbIV NHTepeC. 3-3a HanMUns NOrpaHMYHbIX CNOeB 3afavyy Takoro poja 06-
nafalT BeCbMa CNOXHbIM XapakTepoM MOBefeHMWS pPeLleHnin n 0Co6eHHO rpagueHToB pelle-
HUIA.

PaccmMOTpUM CUCTEMY NIMHENHbIX 0.4.y. BTOPOro nopsagka

-sy"(x)+ N/ ()+AX)y(x) =/ M a<x<P D

C NOrpaHNYyHbIM C/10€EM U FrpaHNYHbIMKW YCNOBUAMKN BUAA



