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CroB’stHCBK Ui TeprKaBHMIT Tlearoriaamii yHiBepcurTet, C/I0B’SHCHK

PETVJIAIPU3AILIIA ITEPIOINYHOI KPAMTOBOI 3ATAUI
3A JIOIIOMOT' OO IMITYJIBCHOT'O BILJIUBY

SHaiiIeHo YMOBHU perysspusaliil JiHIHHOT TepionIHol KpaiioBol 3ajadi I CHCTeMH 3BUIANHIX
nudepeHIiaJbHIX PIBHAHD 3a JIOIIOMOIOI0 iMITysIbcHOro BILUBY. IlobGymoBano y3arasibHeHMIT orre-
parop I'pina Ta 3HAlIEHO BUTJIS IMITYJILCHOTO 30YPEHHSI PETYJISAPU30BAHOI JIHITHOT TIepiomumIHoT

KpaitoBol 3ajad4i.

Using an impulse influence, we find conditions for the regularization of a linear periodic boundary
value problem for a system of ordinary differential equation. We construct generalized Green’s
operator and find a form for impulse perturbation of a linear periodic boundary value problem.

1. IloctanoBka 3aga4i. Posrignemo
3aJaqy TIPO 3HAXO/KEeHHsS [-TlepionaHux
PO3B’sI3KiB

2(t) € CY0,T]

CHUCTEMU 3BHYANHUX JUQEpEeHIiaJbHuX PiB-

HAHDb

dz(t)/dt = A(t)z(t) + f (1), (1)
sIKa HEKOPEKTHO nocTasieHa [2,3]. Lle o3nauae,
110

/0 H* () f(s)ds # 0

JUIs JI0BLIbHOT HeriepepBHOl (yHKIil f(1); TyT
A(t) — menepepsra Ha Binpisky [0,7] marpu-
g, H*(t)) — dbyHaameHTa bHa MATPHIS CH-
CTEMHU, CHPSIZKEHOI JI0 OJJHOPIHOI YaCTUHU CH-
cremu (1).

Hamu nociijizkeno ymoBu peryssipusarii |1,
2,4| xpaiioBol 3azaqi st cucremu (1) 3 mepi-
OJIMYHOI0 TPAHUIHOIO YMOBOIO

0z(1) :=2(0) — 2(T) =0 (2)

Ta imMIyIbcHEM BInBoM |1, 3, 5-7]
Az(1) = Sz(1 — 0) + p,
Az(1) :=z(t +0) — 2(7 = 0).

Ha BiaMminy Bijg Toro, gk 1e 3pobJieHO B MO-
worpadil [1] ta crarti [3|, nocraBumo 3asady
HE PO YMOBH PO3B’3HOCTI JIiHINHOT TIepioju-
qHOT KpaitoBol 3aj1a4i jyist cucremu (1) 3 dikco-
BAHUM IMITYyJIbCHEM BIUIHBOM (3), a jocsiam-
MO 3319y PO 3HAXO/KeHHS T-TIepioamIHmX

(3)
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PO3B’sI3KiB

z(t) € Ol{[(), T\ {T},}

a TakoxK marpuri S € R"™ " gxa 6 st dikco-
BaHOrO BeKTOpa 4 := ( rapaHTyBajia po3B’d-
3HICTH TIi€1l 3aj1adi JUIS JIOBLIBHOI HelepepB-
uol dyukuii f(t). [locrasiena 3aa1ua mpomoB-
KY€ JIOCTIJIZKeHHsI YMOB perysgpu3aliil JiHii-
HOI KpailoBol 3ajiadi JiJId CUCTEMU 3BUYANHUX
JudepenIiaJIbHuX PIBHIHD 3& JOIMOMOIOI0 iM-
MyJILCHOTO BILIMBY, HaBEJICHUX y MOHOrpaddil
[1, c. 248| Ta crarti [3] ma Bumagok p := 0
Ta HediKcoBaHOI MaTpPHIL S.

[losnaummo  wepes  Xo(t) HOpMasbHY
(Xo(r) = [I,) byHIameHnTagbHy MaTpH-
mo |8, 9] ommopinmol wactunu cucremu (1).
BarajbHuii po3B’I30K

2(t) € cl{[o,T]\{T}I}, O<r<T

JudepeHIiabHOl  cUCTEeMU 3 IMITYJIbCHUM
suBoM (1), (3) 306pasumo y Burism

2t ¢) = X(He + K [f(s)} (), ceRM,

e

K [f<s>] (1) :=
—Xo(t) [] X5 (s)f(s)ds, te]0,7],

Xo(t) [1 X5 (s)f(s)ds, t € [r,T]
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yzarajbHenuit omneparop I'pina 3amadi Korri
2(7) = 0 gna qudepennianbiol cucremu (1) Ta
X (t)— mopmasbna (X (7—0) = 1,,) dynnamen-
TaJIbHA MATPUI O/THOPIIHOT YACTHHI CHCTEMA
(1) 3 immysnbenuM BrmBoM (3)

— XO(t)7 te [0, T[’
XO= X,0)(1,+9), telnT]
[Mosnaunmo marpuri @ := (Xo(+), Q = (X ()
it oprompoektop [1] Pgo- : R™ — N(Q*).
Hudepennianbaa cucrema (1) 3 mepiognaaoro
KpaiioBo0 yMOBOWO (2) Ta IMITYJIbCHUM BILIH-
BOM (3) po3B’si3Ha J1/Is JOBLILHOI HerlepepBHOT
byukiii f(t), akmo Pg« = 0. Takum wmHOM,
OTPUMYEMO DIBHSIHHS JIjIsl 3HAXOJZKEHHS Ma-
Tpuri S € R™*™ :

+
{Q — X(T)S} . {Q — X(T)S} =1, (4
[Tpunycrumo, mo piBasiHHs (4) Mae jiiicHuUit
pO3B’sI30K S, SFKOMY BiJIOBiIa€ HOpMAaJIbHA
dyHIaMeHTaIbHA MaTPUILF OJTHOPITHOT YaCTH-

Hi cucremu (1) 3 IMIyJIbCHUM BILTHBOM (3):

_ Xo(t), te|0,7],
XO= x0)1,+8), telnTl.
Marpuri X (t) BiamoBigae He MeHII HIK OJIUH
po3B’s130K 3aadi (1), (2), (3)

c(t.0) = K| )] (0 - x(0@r8rc | 1(5)| .

Taxkum YUHOM, JOBE€IEHO HaCTYIIHE TBEP/2KEH-
He.

Teopema. fxuo 3adavwa npo 3naxodrcem-
na T-nepioduunux pose’askie z(t) € C[0,T)]
cucmemu (1) HexkopekmHo nocmasaena i pi-
nanna (4) mae diticnud xopinv S € R™™ mo
das das dosiavnol nenepepenoi dynwuii f(t) y
npocmopi

A0 e {0,
ICHYE HE MEHUL HINC 00UH PO38 A30K

(=6 15)] 0
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Kpatiosoi 3adai 3 nepioduHor Kpatiosor Ymo-

6010 ma imnysvcrum enausom (1), (2), (3), de
S=S, u:=0,

61| 0=

=K { f(s)} (t) — X(1)QHIK [f (s)} ()

— yaazarvrenuti onepamop I'pina 3adavi npo
pezyaapusayito T -nepioduvHur po3e’askie cu-
cmemu (1) 3a 00M0M02010 IMNYALCHOZ0 6NAUBY

(3)-

VY zayie:knocTi Bijm marpuri S iMITy/IbCHMIA
BIUUB (3) 3a yMOBU

det (In +S) #0

— HeBupo Kenwii [1,5], abo K BupoKenwuii |8,
9]:
det ([n + S) =0.

Ilpuknan Vmosu dosederoi meopemu 6u-
KOHYIOMbea Yy eunadky 2m-nepioduyroi 3ada-
wi Oas cucmemu (1), axa das 006iavHOL He-
nepepenoi gynxuii f(t) ne mae poszs’askie y
kaaci z(t) € C[0;27]; 6 moti orce wac y xaact
byrryit

2(t) € C’l{[O,ZW] \ {T},}, Ti=7

Kpatiosa 3a0a4a 0AA cucmemu 3 nePiooutHoN
Kpatiosor Ymoeor ma iMNYAbCHUM BNAUGBOM

dz/dt = Az + f(t), t # T, (2() =0,
Az(1) = Sz(t —0) (5)

P036°A3HA OAA D0BINLHOL HENePePeHOT PyHKULT

f(t). Tym

Cupasai, y Bumaaky KpaifoBol 3amati
st udepennianbaol  cucremu  (5) 3 27-
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MEePIOJINTHOI0 YMOBOIO Ta IMITYJIbCHUM BILIU-
BOM piBHaAHHS (4) Mae aificHnit po3s’s30K

0 01
S=]010],

1 00
KoMy Bimosinae nopmaibha (X (m—0) = I3)
dbymramenTaabHa MaTPHUI OJTHOPITHOT YacTh-
mn cucremn (5) 3 Bupozkennm (det(Is +8) =
0) iMITyJTBCHIM BILTHBOM:

et 0 0
0 —cost—sint |, te[0,7],
0 sint—cost
X(t) =
el 0 e ™
—sint—2cost—sint | ,t € [1,T].

—cost 2sint—cost

st nosinbHOT HenepepsHoi dyHKil f(t) Ta

suaiienol Marpuii X (t) icHye eaunuii po3s’s-
30K KpaioBoil 3ajati /i qudepeHItiajibHol cu-
cremu (5) 3 27-NEpPIOAMIHOIO YMOBOIO Ta iM-
My/IbCHUM BILTHBOM. 30KpeMa, Jijisd (PyHKIT

0
fOy =1 0

sint

2m-niepioangHa 3a7a4a s ardepeHIiaabHol
cucremu (5) HEpO3B'si3HA, B TOi Ke 4Yac pe-
ryJIspr30BaHa KpaiioBa 3ajgada s JudepeH-
riagbHOI cucteMu (5) 3 27-IEPIOUIHOI0 YMO-
BOIO Ta BHUPOJ/KEHUM IMITyJIbCHUM BILIUBOM
Mag€ €JINHUI PO3B’A30K

0
1
Q{f(s)} (t) == | 3mcost —tcost +sint |,
i —3msint 4+ tsint |
t e l0,7],

0
dmcost —tcost +sint | |
—5msint + tsint

_t e [r,T].

Piusinng (4) Mae TakoxK JIHCHUN PO3B’S30K

010
Si=1001
1 00
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, IKoMy Bimmosigae HopMmasbaa (Xp(m — 0) =
I3) dynaamenTaIbHA MATPUIIS OJHOPIIHOT Ya-
crunn cucremu (5) 3 nesupoyzkenum (det (I3 +
S1) # 0) IMIyJIBCHEM BILUIHBOM:

et=m 0 0
Xi(t)=1| 0 —cost —sint |, te[0,n];
0 sint —cost
it € [m,2m)
etfﬂ' etfﬂ' O
X(t) = | —sint —cost —sint— cost
—cost sint sint — cost

s miel xx dbyukuil f(t) peryasgpuzoBana Kpa-
fioBa 3ajaua 11 cucTeMu uepeHIiaTbHuX
piBHSAHB (5) 3 27-TIE€PIOUIHO0 YMOBOKO Ta BHU-
POJIZKCHMM IMITYJIbCHUM BILIMBOM MA€ €IMHMI
po3B’A30K; s t € [0, 7:

1 0
g {f(s)} (t) = 3 (27r2+ 1) stint(—l— (Wt; t) ctost

it € [m,2m)

JICICE

0
1
=3 3mcost —tcost+ (2m + 1)sint
2mcost + (t — 3m)sint

3rigHo TpaaumiitHol Kiacudikaril KpaioBux
sajgad [1| perymspmsoBana KpaiioBa 3ajada
st gudepennianbaol  cucremu  (5) 3 27-
MEePIOIMIHOI0 YMOBOIO Ta IMITYJIbCHUM BILIH-
BOM € HeKpHTHYHOW. /JlilicHO, I MaTpHIl
S = § mae wmicrie piBaicTs Po- = 0, 1€

e m—e™ 0
o= o

—e

1
10
g 0 0
Tax camo, g marpuiti S = &7 Mae Miciie pis-
Hictb Por = 0, ne
e —¢"
Q) = 0

10
0114,
—e 00

™
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OT2Ke, Pperyjsgpu3oBaHa  KpaiioBa 3ajada
st qudepertianpaoi  cuctemu  (5) 3 27-
MEePIOIMIHOI0 YMOBOIO Ta IMITYJIbCHUM BILIHU-
BOM € HEKPUTHIHOIO.

Ha 3aBepmenns 3aznadnmo, 1o modyaoBa-
HA HAMU MaTpullsgd S, a OTKe 1 yMOBa peryJis-
pu3aliil JiHIHOI HepiloAuYHOol KpalioBol 3a/ia4dl
3a JIOIOMOI'0I0 IMIIYJIbCHOTO BILIUBY Po« = 0,
HE 3aJ1eKaTh BiJl BUOOPY JIOBLIBHOI HEllepepB-
Hol dyukil f(t) Ha BiqMiHY Big cxemu, 3ampo-
nonoBanol B MoHorpadii [1].
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