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Abstract

This paper investigates a class of stochastic time-varying delay differential equations
(STVDESs) with Poisson jump. By employing the Lyapunov functions method, stochas-
tic analysis and algebraic inequality techniques, the existence of the global solution to
a STVDE with Poisson jump is obtained.
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1. 5|5

B AL AL T S M S e o A ASFE T SCHE DABE S B B4 IR R R, A0 552 o 1 88 ) i
R EOR ORGSR BEHLIE DR (05 w0 Ok L. VR 230 1 R GEAN T R th Sl B
SRBENLIR R IR, 0 IXAE K R S0 B 3 5 R R Z0m (W% 25 [1]). Sbarh, IR 2 RGN
WA E ZHT RS K, 1HE ST Z KB LIRS R, eantk e B v i ge s
A I TR, e R 28 A R g P A a5 S R 2 e TR, ATTARIZ R AE IR
RIBLE . AEIRARSE, AR LRSI N B REAAAEERN IR, FralfE B sh b 9,
28 8 AT IR i AR A1) A N X 2R G382 B R R B AR . AR B B R I R
T PR OIS W T AR, T RENLN G TR O S TR R M 4. ARG 1SR
SR (ISR [2-4]). FEIATFRD, Browniz a2 —/MELLMFEIILRE, R RFZIEH 2L
KRS, HRGHIBERAIDLG, & RER X AR 0 LB MRA L2, P# Poisson B
FINBELFR S8 K 20 B X T Bk BRI RARA OB (Z B SRR [5-8])-

SCHR (91T T — 2 5 IR D)3 MTPoisson Bk Y BE LIRS i 70 J7 A B i A8t STk [10]9F
Fo ¥ — i Poissonih (T REALIN i 7> 5 RE MR 8 i, SCHR (118 9E 1 — Bk R BEN LI 73 75
FEAR A BRME— V. TR [12]8F 58 1 — 387 Poisson®lk (¥ Bl WL W 1040 75 2 IR AN AR A7 EME— M. 9
SMEMEGIIBENL R G EAR P, BENLIL S 75 FE A R BORa i L 2RI Sk e TSR P B AE AR S R GEAN
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Pt RGH, RSB (AT ZHVEER, 8 H- R A ) I R UGS ME KK, XKR
HOls 2 2 MG K B BEN LI 7 R B AR O R AR LR A BE AL 3 T B SCHR [13]BF 5 1 AR ZR Itk Bl
WLZ BR 70 75 REAR (KA AR e — PE A AR E P RVE R T BEALIN ) J7 R I A7 AEVERT L AR 21 T
JHZRIE, ABXT AR LR K H Poisson Bk (¥ BEATLIS A2 I i falt 70 77 REAE (104775 1R FRORIE T R R RIAR X
o ARSCFIH Lyapunov BREUT % BEL T AIANSE BT, BT T — 8RR Mk 0 Poisson ik (¥
W ATL IS 2 IS Gl 7 05 R 4 SR AR A AE

ASCEEUIR : 2NN T L5 5, B F AT RIR; 53 e T B AR, AR T
W e 75 R 4 R R A7 AE A

2. Fn&FIR

LR = (—o00,+00), RT = [0,400). R" F£arn-4efk\Z M. SHEE Mz € R, |z] = VaToE
/REuclid 04 # AR — N EEUE M, WAT REHHEE, H|A| = Vma(AAT) FRILTE
H, |A| = (/trace(AAT). XtVr,y € R, (z,y) BaTyEma, yMINF. MEEMa,b € R, aVb=
max{a,b}fa A b = min{a,b}. (Q,F,P) & —PMEEMMETM. 47 >0, C([-7,0); R") £~
TSR : [-7,0] - R WS, HIEHE|| = sup_,<o<0 l0(0)]- C% (9 R™) &
A Fo- T HA RO ([—7,0]; RY)REUIES. XVt >0 s >0, 6(-): RY — [0,8] RELMREL
HOo(t) = do(t)/dt <6 < 1. *46(t) = HE, §=0.

AL FEAN T i Poisson Bk I iy 3 28 14 BE AL 2% By i 1l 23 7 i«
dr(t) =[f(z(t), x(t —6(1)), t) + u(z(t — 7),t)]dt

+ g(z(t), z(t — 6(t)),t)dB(t)

+ h(x(t), z(t — d(t)), t)dN(t), (2.1)
LN
zo=¢={a(t): =6 <t <0} € C% (G R"), (2.2)

He, flgh:R"XR"XR" - R", u: R"x R" — R" ZBorel- 1[I E& %, B(t) & Mhrife
fBrownizzlj, N(t) & —ANE AN > 0fPoissonid fE. N(t) = N(t) — Xt & FMEHPoissonid .
X BEARE BN (t) R EASL . XVt € RY, B £(0,0,t) = g(0,0,t) = h(0,0,t) = u(0,t) =
00

e TR T AR (2.1) &R R AEAEE. BEAIVe, 2, y, 5 € R" FIVt € RT HUWTF AR AL,
BRi&L: SMEEMISEER > 0, FFAE—NEEL, > 0 fif5

Vh(z,y,t) = (2, 4,8)] < Ln(lz — z[ + [y — g]), (2:3)
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Het, |z v |Z| V|| Vg < he BAEE—ANIEH BB
lu(z,t) — u(y, t)| < Blz —yl|. (2.4)

Hu(0,t) =0, HEnI13
lu(z,t)| < Blz|, Y(z,t) € R” x R (2.5)

Bg2: BIRAEAEIEH B Fg (i = 1,2,3) /L

(@, )] < KA+ [2|™ + |y[™),
l9(z,y,1)] < K(1+[z[" + [y[*),
Az, y, 1) < K(1+ [a]® + [y|*), (2.6)

XHg >1, ¢2>1, ¢3> 1o

S g =130 = 1,2,3), WEMH2.6) R LK &M RAUHEFERN RIS mAEL MR,
Z1F(2.6) 2 Z I K4 Hmax <i<3{q:} > 1.
L C?Y (R"<xR"; RY) R XAER" x RY LT AR REV (2, ) MBS, KBV (2, ) KT
WIS, KTt SR, EXHEFLV :R"x R"x RT — R:
LV(QZ, Y, t) :V;(Q?,t) + Vx(z)wf(xa y7t)
T Stracelg” (@, . )V (2, D)9 1, 1)

2
+ AV (z+ h(z,y,t),t) — V(x,t)]

o,
Vi(z.t) 8Véf,t)’ (o t) = <8‘j9f1’t)"“8‘f9fj)>’
o= (e )
ISR}
V(z(t),t) = V(z(0),0) + /Ot LV (2(s), z(s — 6(s)), s)ds + G, (2.7)
Hr,

G, = / Va(a(s), 8)g(a(s), 2(s — 6(s)), s)dB(s)
+ /0 [Ve(z(s) + h(x(s),z(s — d(s)), s), s)

— Vi ((s), 8)]dN(s). (2.8)
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e, EOEJTRE(2.1) 2 RARIAEAENE, BTN SR L

BRi&3: 2H(-) € C(R" x [-0,00); RT)e BEHFE—NEHV ¢ C*(R" x R";R"Y), ¢ >
2(Q1 \/q2 \/QS)a u&J——Eﬁclvc%c3vc4 ?7%/@03 + cy < Ca, |x|q S V(Ll?,t) S H(‘Tat)av(xat) € Rn X R+7
LV(JL‘,y,t) + Vx(mat)u(sz S 1 — CZH(l‘vt) =+ C3(1 - S)H(yat - 5(t>) + C4H(Zat - T),V(a:,y,t) €
R"xR"x R, z¢ R".

3. FEL

EI AEE1-3 Bor, MIFEYILRZAE (2.2)F, 2t > —0 i, HFE (2.1)1E0E 4 R k.

WE WA 1L ATEITTRERQR.)E t € [—6,0.] EAHME— MR KR x(t), K o &R
e 3% FREF () RAERMK, RiEiFo, = co. Lme & — MRS KEIBEH AL 20| = |l¢] =
SUP_ < < 2(s) < mo. MAERKIEEHmM > my, & XFH o, = inf{t € [0,0.) : [2()] > m}.
Einf ) = oo, XHQ B— M. Rito,, 8 X Fo, ZEIEN, HHow = limy, 00 0 < 0co
O A S, Al HHXIvE > 0, F

EV(z(t Nopm), t A o)
)+ E / (s~ 6(s)), )
Vo (2(s), s)ul(a(s — 1), 5)|ds. (3.1)
s %3, Alfs
EV(2(t Aom),t A ow)
< V(@(0),0) + ext — 5 /Omm H(x(s), s)ds
+es(1—5) /Wm (5= 8(s)), 5 — 6(s))ds
+ 04/0 H(x(s — ), 5 — 7)ds. (3.2)
FR# ek, 2u=s—46(s), I
ds = du + dé(s) < du + dds,

MIfids <5 du, yuAIEIES

tAT

H(x(s—9(s)),s —d(s))ds

1 tATp —06(s)
< 13 / H(x(u),u)du

()

S~

0') |
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MREH0 < 6(s) < 6, BI—d(s) > —4, AL
/M%juﬂs—&@%s—&gms
0

]_ 0 tAOm

s15 ) Hwl)s)ds+ 1 ; H{(x(s), s)ds. (3.3)
FEE, FUISGE = s — 7, 719
Amwﬁﬂx@TLSTms
=/quﬂmmymm

S/_ H(x(s),s)ds+/0 Im H(x(s), s)ds. (3.4)
5 (3.3)R1(3.4) N (3.2) 75

EV(x(t Nopw),t Aow)

< V(2(0),0) + c3 /_6 H(xz(s),s)ds
— (g —c3— 04)/0 o H(x(s),s)ds

0
+ ¢4 / H(z(s),s)ds + c1t. (3.5)
BAey + e < o, FIHE— LRI

EV(x(t Nop),t Aoy) < My + et (3.6)

*

0 0
My =V @0).0) +es [ Ha(s)9)ds +eo [ Hals),5)ds.
76 —r
Wi
E[V(x(am)aam)l{amﬁt}] < My + at.

XA A|x|? < V(x,t), Frbh
E[|x(0m)|ql{0m§tﬂ < M1 + Clt,

Hio, B AT HImP(o,, < t) < My + ert. 4m — oo, WP(0s < t) = 0, Hlow > t as.
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Mt — 00, A fF0. = 00 a.s. UEEE.
EgH

IR AR A S N AR 735 H (No. 2023A1515011025); FE 5 HRRFEFE ST H ( No.11901398);
I TR TR E (No. 202201010250).
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