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Markov % B 4 AH SRR 2 20 BUE AR IS P Ma #1 Zhang 4341 743 21 Brown
IEBNFER A SCBEN LR R A EUE AR ©; Pang A1 Li 45 H T BRI B AE R AH DS BN LR B
RGBUEMIUSE 7).

ST, PR IRATTAT AN, O¢ T 7 Poisson Bk 4F &% AH 3¢ Bl HL I 37 Fh B R 4t (Stochastic Age-
dependent Delay Population Systems, SADDPSs) 13375 fa e A FL IR D, 77 B 2R 49 H IR
FEVF 2 oAt R R A0, I HL AR R AR B RARMPRS AR B, BRI A SR R
gt, BT —SRAFRIAAL, Bt ER AN AR F R N 1 2R G RO RS ORI N siaimi2b, PRtk
i HTBRER Y B R G A SE AF AR N V3 FERIBAS. e AMIE 7E 3 26 ] 3t 1 A i O AR B A
). ASCERATE TS U R Poisson B 4F #3 A1 < B WL ¥ i E R ¢

diP = —22dt — p(t,a)Pdt + f(t, P, P;)dt + g(t, P, P;)dW,

+h(t, P, P;)dN,, EQW,
P(s,a) =n(s,a), £ RW, (1)
A
P(t,0) :/ B(t,a)P(t,a)da, £ 0,7T] L,
0
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Hrra € [0, A] AR, ¢ € [0,T) ARFE]L, P = P(t,a), Q = (0,T)x(0,A4), R = [~7,0]x [0, A],
Py = P(0,a) = n(0,a), 7 NI, Pr = P(t — 7,a). B bR FREESE AT DLRT S0 1 Fh
BB R HMSL. d, P o) P4t IR0y, B d,P=22dt, P(t,a) FR7E t BEZIERN o
AR L, B(t, a) RoRAE t NZER A o AT, ut, o) LRLE ¢ NZIFERNA o
PIFRHEAET 2R, W, s — MRAEM) Brown 1230, f(t, P, P,)dt + g(t, P, P,)dW, + h(t, P, P,)dN,
FORINFIAE A RGN, e . i KRS,
AT Poisson EJEE &R R BEATL IR A R 28 498 1K) 330 077 A AP T g 48 2 X SR [9-15]
My R, BAEEZNT
WICZHNR, ﬁaﬂ]ﬁﬁn?w Poisson BkF#eAH < FEALFNEE R GEAMERENL 0 1L 748
EVE. BB e T e X HARgE Y 1 BB AR T RS E MR R SORI R A 2 =R 1
W RGRNTRRI I T RS I SEVUER A 5T 7 AMEBENL 0 VAR TR ENE; BB Ty, gt
T — N EUE B SR A R A IR VEREAT 1 IGE.

2 F&FENA

V = HY([0,4]) = {plp € L*([0,4]),22 ¢ L([0, A]), b 22 B/ UmS%), vV £
Sobolev ZF[d], H = L*([0, A]), 2

Ve H=H V.

V’ - ([0 A]) & V E’]Xﬂ% * [ IEX\ | A || I ﬁ%‘]jj V, V' EREEG () BV 5

|z| < m|x|, VrelV.

2 C =C([-7,0; H) RmPAM [—7,0] B H K1IELE R HA A3 0], HIEH0E XN

ol - sup |6(s)I, LY, = LP([=7,0]; V) M1 L = LP([~7,0); H). #([-7,0]; Ry) /& Borel

AT A A R A SRR A T A2 sup | n(s) |[< €< o0, &€ W (—T,0]; Ry).

—7’ S

W (Q, F {Fi}i>0,P) 72 %ﬂ%zirﬁﬂ B {F im0 A& B = A58 A0 S7 1) 72 2R
W E T (MR RAELSED, HH F B8 FAERENE). W, & & TE5E & 12 23 5
(Q,F, P) b3t HEUELE 431 Hilbert =58 K L1 Wiener i3, B FHE F ZET W.
N, 7258 AEM FIMEZE 23 )75 A S50 A 1IARAE Poisson i #2. ¥ W, M1 N, J& 40 EL ARSI,
Be L(K,H) ZFTAMN K 3| H (WA FRL&EHE 1206, || B2 %7 Hilbert-Schmidt yu%L, B

|B||? = tr(BWBT).

HHABRB () & Fo AT, ATESH, H E|¢||? < co. AT £(£,0,0) =0, g(t,0,0) =
0, h(t,0,0) = 0, XFERSG (1) AZEME P(t,a) = 0.
EX 2.1 (W3 [16]) WRAFE—RFIEFER N A1 C, 15

E|P@)I? < Clllle =), ¢ > tq, (2)

MARGE (1) KRR p FEREARE. 2 p =2 I, @ IR RaE
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N VIEBIA B () T2 A5, JAT48 N B k.
(i) p(t,a), B(t,a) £V EARGATIE, AEAEHE po M 3, (115

0<p(ta) <po<oo, f£QWN,
0<B(ta)<B< o0, FEQWN,

AB —2pp < 0, £ Q A.
(i) FFIE—SEHH b, ¢, diy i = 1,2 T2
(@1 = @9, f(t,21,9) — f(t,20,y)) < bilwr — x5, 3)
Lf(t,z,y1) — f(t, 2, 92)| < bofyr — o, (4)
lg(t, 1, 91) — g(t, 22, y0) |* < crlar — a|* + ealyr — yof?, (5)
|h(t, x1,y1) = h(t, 22, 2)|° < dilzy — 20| + dalyr — 3. (6)

3 # Poisson Bt SADDPSs(1) B9t H 2 E M

N IH45 A7 Poisson Bk SADDPSs (1) BA 7 fa e i — L 78 70 26 4F.

EI 3.1 B ARS (1) W %M (1)), P(t) := P(t,a) 2HAE, 2 a =20 +2by +c; +
co+ M1+ 2dy +2do) < 0, WA RS (1) WIfEHT iR 2R EIN T8 E 1.

WE 2 t>0,0>0, FIH to A5, 18

t+4 s
P+ = [POE+ / (2(P(s), agﬁl)—u(m)P(s)+f<s,P<s>,P<s—T>>>>ds

t+0
+2/ P(s—1)))dW(s) + /t lg(s, P(s), P(s — 7))|*ds
+ h(s, P(s), P(s — 7)) + |h(s, P(s), P(s — 7))|")dN (s)
A / P(s), P(s — 7))} + (s, P(s), P(s — 7)) )ds,

™
Het N(t) = N(t) — Xt f&— M2 Poisson /2. 23 (7) MPTLEUHEIFH Ito o1k
Joi AT LAAS 3
t+46
BIP(+0)F = EPOF+ [ B@Pe),-20 - uisa)P()

+/ (s, P(s), P(s = 7))))ds + E/t lg(s, P(s), P(s — 7))|"ds

+E/\/t (2(P(s),h(s, P(s), P(s — 7)) + |h(s, P(s), P(s — 7))|*)ds.

(8)
M (3) AT (4) , AT A2

2E(P(s), f(s, P(s), P(s — 7))

)
= 2B(P(s), f(s,P(s), P(s = 7) — f(0,0, P(s = 7)) + 2E((P(s), f(0,0, P(s = 7)) (9)
< 20, E|P(s)|? + 202, E|P(s)||P(s — 7)| < 20, E|P(s)|> + 2by sup E|P(u)|*

s—7<u<ls
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ki, K (5) A1 (6) 7T LA E]

Blgls, P(s), P(s = 1) < (1 +2) swp_ EIP(w”.

Elh(s, P(s), P(s = 7)/* < (i + o) _sup_E|P(u) (10)

2E(P(s), h(s, P(s), P(s — 7)) < (1+ ¢1 +¢) sup E|P(u)>.
HT B

—(25E, P(s)) =~ [ P(s)da(P( f( B(s,a)P(s)da)?
a I} [ "

;/ B%(s,a da/ |P(s)|>da < A52|P( )2
830 (9)-(11) FIARBSRAT (1) W AR () Hh, AT LIS

t+46
E|P(t+6)> < E|P@®)]*+ / ((AB = 240)E|P(s)|> + 201 E|P(s)|* + (2by + ¢1 + ¢
t
+A(1+2d; +2dy)) sup E|P(u)|?)ds

s—17<u<s
t+6 o
ng@P+/ (2 E|P(s)[? + (2bs + 1 + 3
t
+A(1+2d; +2d3)) sup E|P(u)*)ds.

s—1<u<ls

(12)
é’\ I/(t) = E|P(t)|2, g = 262 + C1 + Co + )\(]. + 2d1 + 2d2), I)_I\IJ
DYu(t) <2biv(t) +e sup v(u), (13)
t—r<u<t
Hrp
D*ty(t) = limsup M (14)
5N\0 d

T a<0, W —2b; >e>0. ZE3CHR [4] Pl 1.1, FAEIEHE < Mo 15

T BRGER, DR RITEII R RS (1) BUEMAMLBENL 0 e k.
4 7 Poisson Bt SADDPSs(1) #MEFEHL 0 SRR AREM

K Eor, ARG (1) AMERENL 0 VAR T RGETE. B T M2 Poisson iEF%
N(t) = N(t) — Xt 52— W2 BUT R

E(N(t+s) - Nt) =0, E|N(t+s) - Nt)|2 =As, 1,5>0. (15)
HHEARS (1) WENTEA

P = -
dtP = _%dt - M(ta a)Pdt + f<t7 Pa P‘r)dt + g(ta P> PT)th + h(ta Pa P‘r)dNta (16>
a
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e f(t, P, Py) B SR
f(t, P, P;) := f(t,P,P;) + Ah(t, P, P;). (17)
3t (17) FIFBEL 0 755 5 DU R AMEBEHL 0 7300k

+9< M - ,U( n+l1,d )PnJrl + f(thrla PnJrla Pn7m+1))At (18)
+g(tna Pna Pn7m>AWn + h(t’m P”“ Pn*T”)AN”

FEMt, P, FoR P(t,a) HELL, 2410 E’J«alfj0<9< L At =ty —t, K, FFELEE
Hom e r=mAt, EBHNHLET = NAL, W, =W, , — W, FAN, =N, ., —N,,.

n

EX 4.1 ALK At = 7/m, WFH Poisson EJE SADDPSs (1) FI#fEfE P, W2

lim E|P,|* = 0. (19)
WERSE (1) MEUEM P, 2T RE R,
IR 4.1 BB (3)-(6) BOL. MR 1/2 <0 < 1, M TRMPK At = 7/m AMEEEHL
0 15 ITREE .
WE MR (18) AT LA #|

|Py1 — 0AL(— % — ptns1,0)Pryr + f( tns1s Pag1, Pacmt1))?

= |P *0(*77,“(15117@)}) +f(tn,Pn,Pn m))At|2
+2At< naiiiﬂ(tnaa)P +f(t’n7Pn7Pn m)> (20>
+(AE?(1 = 20)| — %= — pu(tn, )Py + f(tn, Po, Pam)|?

+|g(tn7 PTU ‘PTL—T?“L)AVI/TL‘2 + |h’(tn7 PTU Pﬂ—m)ANn|2 + MTL?
Hrp

M, = 2P+ (1= 0)(—2L — ji(tn,a) Py + f(tn, Py Puein)), 9(tn, Py Pae) AW,,)

+2(P, + (1 = 0) (=2 — p(tn,a) Py + f(tus Poy Pain))s h(tn, Py Paein) AN,,)
+2(g(tn, Py Pon) AW, hi(tn, Py Po_n) AN,,).
(21)
XPERF1/2<60<1, 6
|Pn+1 HAt( % - N( n+1,0d )Pn+1 + f( n+1> Pn+17 Pn—7n+1))|2
< Py —0(—%2 — u(tn,a)P + Ftn, P, Poom)) At (22)

+2At< ny (tnaa)Pn+f(tn7PnaPn—m>>
+|g(tn, P, Pn_mmwn\? + |h(tn, Py Py_m) AN, |? 4+ M,,.

M (3), (4) A1 (6), AT LTS3

2(P,, f(tn, Py Pam))
2bl|Pn|2 + b2‘Pn|2 + b2|Pnfm|2 + )‘(|Pn|2 + dl‘Pn|2 + d2|Pnfm|2)

IN
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A
7(%7]377) = / / 6 tn7a P d(l)

g;/ 8(tn, a)d / (P Pda < SAF|P,P

T E(AW,) =0, E(AN,) =0 f1 E(AN,)? = AAt, H P, f1 P,_,, #+=2& F, w7l
PR 5433

il

(24)

E|g(tn7 Pna Jjnfm)AVVn|2 = AtE'.g(tna Pn7 Pnfm)|2) (25>
E|h<tna Pna pnfm)A]er2 = AAtEVL(tn) Pm Pn*m)‘Qa (26>
EM, = 0. (27)

Xtk (22) PR EURE, B (23)-(27) WARIRK (22) #,

E|P, 1 — 0A(— 8P"+1 — p(tng1,a) Py + f(tn+1v Py, Pnfm+1))|2
E|P, — (=2 — (tn,a)Pn + f(tn, Po, Po—m)) At

FALABF? — 200 + 2b1 + by + A+ ¢1 + 2Xd1) E| P, |?

+At(by 4 3 + 20do ) E| Py 2.

BRI AN S5 2 (28) 8 T A 2

E|Pn+1 - QAt( % - M( n+17~a)Pn+1 + f(t”+1v Pn+1u P71,—m+1))|2
E|P, — (-2 — (tn,a)Pn + f(tn, Poy Pu_m))At?

+AL(AB? — 2pg + 2by + by + A+ 1 + 2Xdy)E|P,|?

+At(by 4 €5 + 2Xdo) E| P, _ |2

E|P,_1 — OAH(— 22 — u(ty-1,0) Pt + f(tu-1y Paot, Pom1))|?

+AHAB? — 2u0 +2b1 + by + A+ 1 +20d1) Y, E|P;?

j=n—1

IN

(28)

IN

IN

+At(bg + co + 2>\d2) Z E|Pj_m‘2

j=n—1

IA N

E|PO - 9(_% - (t07 G’)PO + f(toa P07 P—m))At|2

+AL(AB? = 210 + 2b1 + by + A + 1 + 2Xdy) > E|P;[?
j=0

+At(by + o 4 2X\d2) > E|Pj_|?.
=0

B SSEP = Y BRSP4 Z E|P;2 1+ = mAt, M3t (29) AT43%)
j=0

j=—m

E|Pn+1 - HAt( 6Pn+1 - M( n+17a)Pn+1 + f( n+17Pn+17Pnfm+l))‘2
E|P, - (—%—M@o; a)Py + f(to, Po, P_p))At|?

FAH(AB? — 20 + 2by + 2by + ¢1 + co + A1+ 2ds + 2d5)) S E|P;|? (30)
=0

IN

+’T(b2 =+ Co =+ 2)\d2) X max E|PJ|2
—m<j<0
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HF A (30), MAMERBRAT (1), 155

E|Pn+1 — GAt( % - ,U( n+1, (I)Pn,+1

+f(tns1, Post, Pacmsr))? — @At 3 E|P;?
= (31)
< E|R - (—% — pu(to, a)Po + f(to, Po, P_p))At|?

+7(by + c2 + 2Xd2) X max E|P;|%
—m<j<0

1T E6)? < oo Ml o < 0, AT 22 ZE\PP R, UMY tim E|P,[2 =0,

R 1/2 <0 < 1, XFEMEK At = T/m *MEBENL 0 /zxsiﬁﬂ%maﬁ

N T HBUE TR TR R e, RS DL 5, 7ESCHR [17) PR e 1.

3138 4.1 (WL3C [17])) A —LHE B N > 0, X+ At > 0, B t, = to +nAt,
{vn}°y & RINIEHUT 5330 2

Un+1 — Up

A S s+ fa MaX Unyj; 1 € N (32)
WH Bar, =0, M N =0, 7 :={-N,---,—1,0}. @R
0< ﬁAt < Qat, 0< OzAtAt < 1, (33)

KRG v, < {I,réegwj}eXp{—U*(t —to)}, H ot >0 2L
J
EIR 4.2 BIRKM (3)—(6) oL, 58 R f S K &M, fAE—NFEE D 115

(2, y)[* < D(J2]* + |y]*). (34)
Frid
Atl = —oz/2(1 - 9)2(2D + )\2(d1 + dg)),
Atg = —(2b1 + b2 +c + A + 2/\01)/2(1 - 9)2(D + >\2d1),
Aty = inf{At > 0: N(0, At) < 0},
/\q:]

N9, At) = 2(1 — 0)*(D + X2dy)(At)? + (1 — 0)(2by + by + X+ Aey) + 1 + Ady) At + 1.

WHR0 <0 <1 FBK At € (0, Aty) 3 H Aty = min{Aty, Aty, Ats}, FMEBENL 0 52 E
iE MR (18) AT LAfE

|Pn+1 - 9( M - U(thrla a)PnJrl N_ f(thrla Pn+17 Pn7m+1))At|2
= |P,+(1- 9)(——& — p(tn,a) Py + f(tn, Puy Pow))At (35)
+9(tns Py Paem) AW, + (b, Pay Pan) AN, .
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ALt
|Poia|? < |Pal? + (1= 0)2(At)?|f(tn, Py Pain)|? + |9(tns Py Pa—in) AW, |2
[Pty Py Prean) AN 2 + 20AH{Pyy 1, — 2204 — it 11, a) Pay (36)
_f(tn+17 Pn+1a Pnferl)) + 2(1 - 9)<Pn7 _%
Horp M, 52 (A (21). A3 (6), (17) A (34), RTLAFG 2]
| (tns Pas Pacn)I? = £ (tns Py Pacn) + At Pry P2
2 2 2 2 2 (37>
< 2(D(|Pa* 4 [P *) + A (di | Po|* + dao| P ?)).-
¥ (23)—(27) A=K (37) WAL (36) Hr, BUHE AT LAA5 2
E|Ppn|? < E|P, " +2(1 = 0)*(At)*((D + Ady) E| P |?
+(D + >\2d2)E|Pn—m|2) + At(CIE|Pn|2 + C2E|Pn—m‘2)
+AA(dL E|P,)? 4 doE|Pu—n|?) + OAL((2b1 + bo (38)
A1+ d1))E|Puy1|? + (by + Ado) E|Pry i1 |2 + (1 — 0)At((2b; + by
+A(1+ d1))E|P,|? + (by 4+ Ado2) E| Py |2,
A DA
(1 = OAL((201 + by + A(1 + d1)) E|Pyia |?
< (1= 0At((2by + by + A1+ dy))E|Pul? 4+ ((2b1 + by + 1 + A+ 2Xd; ) At
+2(1 = 0)2(D + A2dy ) (AL)2)E| Py |2 (39)
+((bg + co + 2Ada) At + 2(1 — 0)%(D + N2dy)(At)?) max E|P;2.
ESYl: , ,
E|P, — E|P,
[P [P < -AE|P,’+B  max  E|P}? (40)
At n—m<i<n—m+1
/\EFI
Ao _2bi +bo e + A+ 20ds + 2(1 = 0)*(D + Ndy) At (41)
N 1 — 0AL(2by + by + A1+ dy)) ’
B by + co + 2Xds + 2(1 — 0)%(D + A\2dy) At (42)
B 1 — OAL(2b; + by + A1+ dy)) '
S5 0IH 4.1, B RKEENL 6 T2 TR E R, Rk
0<B<A 0<AAt<1. (43)
AT LA H
_ 2b142bo+ei o+ A(142d1 +2d0)+2(1—0)2 (2D+A2 (dy +d2)) At
B-A= T—0At(2b, +bs T A(1Fd1)) <0 (44)
A
A= _ 2bitboter +A+2Ad1+2(1-0)% (D+A%dy ) At > 0. (45)

T—6AL(2b1 +ba+A(1+d1))
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A 3
—
At
S 201 022D + A2(dy + dz)’
2by + by + 1 + A+ 2)d;
At < — N0, At) > 0
ST u— et 0 NOAD >
/\I:':'

N0, At) = 2(1 — 0)2(D + A2dy) (A1) + (1 — 0)(2by + by + A+ Ady) + e + Ady)At + 1.

KN N(0,0) = 1, MAAFLE Aty > 0, 1539 At < Ats B, N9, At) > 0. B —J5H, WE
N(0,At) > 0 BT, E X Aty 79 oo. L%

Aty = —a/2(1 = 0)*(2D + N*(dy + do)),

Aty = —(2by + by + ¢ + A+ 2Xd1)/2(1 — 0)%(D + \dy),
Atz = inf{At > 0: N(6, At) < 0},

Atg = min{Aty, Aty, Ats},

2 At € (0, Aty) W, 20 (43) BOL, BIEHE 4.2 15E.
LRI E B 4.2, 1R%5 5 e43 B LA N 14
EIE 4.3 % (3)-(6) XA a < 0 BOL, W 0 = 1, W TEHALK At = 7/m, FMEBEHL
0 AR EI T RE .
5 BEEG
X — 43 1 3 H 028 HUE A 50 R 45 R A A IR M. B R Poisson
B AR AH K BE LI B AR 2R 4.

diP=[-22 - L P txPxP]dt+ (P, +1) x PdW,

da (1—a)
+(P; + 1) x PdNy, f£EQW,
P(s, a) = exp(—%2£2), & R, (46)
1
1
P(t,()) :A —mp(t, a)da, E [O,T]]j‘],

HdQ=(0,T) x (0,1), R=[-7,0] x [0,1], P, = P(0,a) = n(0,a), a =5, P, = P(t — 7,a),
r = 0.5 R,

sup | n(s) <1, wp(t,a)=pB(ta) = ——5, f(t, P, P)=—txPxP,
—7<s<0 (1-a)

Gt P.P,) = h(t,P.P,) = (P, +1) x P, n(s,a) = exp(— 2+

1—a

).

Wt FEARER] Brownian 2380, Ny, & H S\ = 1 #3#EN Poisson . fEXFHEN T, 4%
fF (3)—(6) Al oo < 0 AZFHEM. by = —4,by = 1,¢; = 0,c0 = 1,dy = 1 Al dy = 0, XFERTLAAR
o= -2, TIRRS (46) L4 MK T RIITRE M.
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EPP
EIPP

6 8 10 4 6 8 10
t tn
== At=1 - At=025 - At=1 o~ At=0.25
—e— At=05 —— At=0.125 —s— At=05 —— At =0.125
() (b)

1: (a) 2560 =0.5 B (b) 2560 =0.8 0, EBKHN AL =1/8,1/4,1/2, 1 BUEE I
PR RMEE I 2 I HAMERENL 0 X 2S5 0 AP K At & W2 R 8l
R TR E M. AT E|P, |2 BE48L 1000 K, k&

| looo
E|P,|? = — P>
|| 1000;| |

SEFL 4.1 BRI &M (3)-(6) BOLTF. 2 1/2 <0 < 1, X FEAMPK At = 7/m $b
fEBEAL 6 WA, B 1 20 RIEEL 0 0.5 F1 0.8, At N 1/8, 1/4, 1/2, 1 R
(18) fifik (46) £3ENR). MBI 1 RIUFEIX LD K RAMERIAL 0 2235 77 Fa e 1.

=0 6=02
10° 10t
: B it b it te il i dulie g 4
10‘ - - 1 /- !
L 102
102

10+

—-- Af=1 <- At=0.125 - At=1 -—o- At =0.125
—e— At=0.5 —— At =0.05 —e— At=05 —— At =0.05

@ ®
2: (a) 260 =0Mm; (b) 246 =0.2W, FEANFRBK At =1/20,1/8,1/2, 1 EAEMIIFL.

R 4.2 YHTEMRB M (3)-(6) AL, M0 < 0 < 1, X TK At € (0,Aty) #b
EBENL 6 LRI TTRER. N, A SN = 1 KR HER) Poisson 1. 2 (34) A&
S, by = —3,by = 0,¢; = 0,c5 = 1,dy = 0,dy = 1,7 =1,D =9 fla = -2, HHRG
(46) RIRHIITREN. M E R 4.2, tFHEH Aty = 1/19(1 — )%, Aty = 5/18(1 — )2, Al
N(0,At) = 18(1—0)2(At)? —5(1—0)At+ 1. RUBAFEXS TRHMEK At > 0, N (0, At) > 0,
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B Aty = oo, IR E] Aty = min{At,, Ato, Ats}, BHAMEFEHL 0 LIRS (46), FEE S
6 HyEGIn, AR BIIR . B 2 Z2ATH IR 0 Oy 0 F1 0.2, At 4 1/20, 1/8, 1/2, 1 FIH
(18) WHiEfFE itk (46) XNAFEIM. 4iG e 4.2, ATHEH 0 = 0 I, Aty = 0.0526; 6 = 0.2 I},
Aty = 0.0822. MBI 2 RIFEHK At = 0.05 T, *MEBENL 0 ERIEII T FE 1, At BRUEFAE
(0, Atg) FHEH. B RKIEPRT Aty B, XTI ASEE. At = 0.125 I, R TR
E, At =1 B, XM ATRE, XEWAEEE 4.2 t, K Aty WRHIA 2RI, 3
HMWE 2 it RIS E 0 BUEOK, B At BUERUN, (MEBENL 0 ifa e HERUR ST

6 4ig

AL EET R T Poisson B EF il AR 5 BEATLIN i 28 Gt M A 88 A0 B0AE A X 280 5 A e
PE. 25 R GUE BT il S AR 7 R e I 78 20 261, IF o HEAME BB AL 0 5 (22 )5 Ra e 1.
HRERAE, 2 1/2 <0 <1, XFAERRPK Ar/m, BUEMZTTREN. H0<60<1,
I, WRD K At € (0, Ato) I, BUEMRZIGBITREN. fa, Tl T BAMEEEL 6 AT
ARG ENE W REA R S BAE T i, DUR BATRE 2 RIUAS R 1 75 14K SEF 70 5 Bh A7 i A
IRREATLIR i Pl e 28 S AR E Tk
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MEAN-SQUARE STABILITY OF STOCHASTIC
AGE-DEPENDENT DELAY POPULATION SYSTEMS WITH
POISSON JUMPS

LI Qiang', KANG Ting?, CHEN Fei-fei®, ZHANG Qi-min*
(1. School of Mathematics, Southeast University, Nanjing 211189, C’hma)
(2. Xinhua College, Ningzria University, Yinchuan 750021, Chma)
(3. School of Forestry, Nanjing Forestry University, Nangjing 210037, Chma)
(4. School of Mathematics and Statistics, Ningxia University, Yinchuan 750021, China)

Abstract: This paper deals with the mean-square stability problem of stochastic age-

dependent delay population systems with Poisson jumps. Under the certain conditions, the

definition of mean-square stability of the numerical solution is given. By utilizing the compensated
stochastic § methods, the mean-square stability of the numerical solution is investigated and a
sufficient condition for mean-square stability of the numerical solution is presented. It is shown
that the compensated stochastic § methods are mean-square stable for any stepsize A7/m when
1/2 < 6 < 1, and they are exponentially mean-square stable if the stepsize At € (0, Atg) when
0 < 60 < 1. Finally, the theoretical results are also confirmed by a numerical experiment.

Keywords: stochastic age-dependent delay population systems; compensated stochastic 6
method; Poisson jumps; mean-square stability
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