BAT A B4 M AHIFERFFROE AT R Vol.47 No.4
2019 4% 7 A Journal of Henan Normal University (Natural Science Edition) Jul. 2019

XEHS:1000—2367(2019)04—0016—08 DOI1:10.16366/j.cnki.1000—2367.2019.04.002

RAT Gauss H" = Levy =i D12 384 SR

F /]\ %a . Z‘T& g b
Gl R ITVE R 7 a B e s b AC# 5 (5 B R A2 B8 TR B £ 453007)

W OE T A R B B AL R S5 S B L SR T Gauss MR R Levy M S R BEBUER B 0 B LI
0138 3o I A R0 8 25 5 4 T LA TR R A 00 24596 D R K 2 B4 1B L M 17
B (B 2% R IF 98 45 SR R W JEI8 /2 Gauss FIBE A I8 A& Levy M X F R iE i9 RE 2228 K A0 2 R R0, 4 e A st R A
B A BE W LA 1k,

KA R T AR Y ; Gauss FI MR ; Levy B B R

FESES 029 MEkERERD A

Holt £ESCHRLT RS2t 1 ARUER 5 S A Y, 2238 Sy 0 2R — bl £ 3 [ B LT b g2 i £, e — A 4 A
BT A B R I L DT KT 55—l B R A A XU e LU R D R A R L A
AR AF K AR T AP BB AR QR A A Wy P 22 BEPE RO AR A B Tz A R AT, WSCHERL2 — 7 B AR A
JERRTE A S R BN Tk S YAl B B SR IO R SR JEE 37 05k I [8] JEE 37 R 2 1) JRE 47 50k O 2
P R R T vk HRT L X T A B R R — S R s T R

FESCRRL 12 ] AEH A 4 T — i A B IR R S 4 R 4E

d<

d—j;:rlx(lfl%)*al(lfﬁl)xz,

NS R QS S S 1)
dz K, )

dz

E:alel(lfﬁl)xz +aze, (1 —B)yz —diz,

X o F oy s R PR R A R R L 2 AR IR L, R AN N B OR LK B AR
MR a, MIER e, WEFREAE.L € [0, 1] AEHIEY G = 1.2.d, AT EFEIET .

SRMTAE A SR 5 A 5 A ASE TR R 220 o Fof e 22 18] (195G 28 2 28 AN il 30 59 i S e b 1 1) A ROAR B L TR AE
FEAR 23 181 B0/ ) b it e K A O Ik 220, 1 9K S AT AT 5 SR 1) 728 A X i 1) 82 i # J B OR 9L Aok . B A R
TR F T I H AR IR B AL 3 A BEPLAE S B RL, 2 ER ] Gauss FIME AR Levy MR R AL 9 4R 5t 3%
Zifg e FIIE IR BEHLAL B OF HLEAS T — 5 BB 2 WSCHRC13 — 17 108 7 BEINAT 45 S PR A% B0, AR SO Y
(DFIA Gauss FIMEF FI Levy W W58 H 0 Y BEAILLLIK 52 S A

dx(t) =[r,x(1 —%) —a, (1 —Bxz]dt +0,2(t)dB, () +J Yl(u)x(tf)lV(dt,du),
1 Y

dz () =[lae; (1 —Bxz+are, (1 —B)yz —d z]dt +052()dB, (1) +Jy)’3(u)z(t7)]§7(dt,du),

Yre B #1:2018-05-22; f& [E H#:2018-11-07.

EE&TH: HEAAREIE4S (11601131 10 M A & % 4 K SRR B3 H (18A11002D).

YEE B A : £/ 1982—) B Il R R FHA , 100 7 U 900 24 RO =8 DA 526 0 8802 1 F 5%, E-mail : xiaopan_000@163.com.
#51EE : 2294, E-mail: oklishuang@163.com.



%4 IR, E LA Gauss O F An Lévy R 5 09 AR 5 SR 547 17

BH 2 () syt )zt D) AR 2 () sy (1) o2 () IAEMBR N (dt s du) =N (dt »du) — A (du)de s N H1ECQ,
+ co) I RIMAE Y [ B FRAE I EEA ATAAA THECIN B L BD A (YD) <<oos7,(w) Y X Q = RETHRAEME L H
RHELS,BY) X F, Al H oy, (u) >—1,i =1,2,3.

1 FEZER
0'? t
TR T BE S ALS m =+ [ [0 I Ay oM@ = [ mas
0
Y, GOIN (ds »du) i =1,2,3. 5% m, > 0.
I'-:‘E-'..Irg 1 *ﬁﬂ(Z)XﬂL%}:{f%%ﬂﬁ (Io s Yo y2o) € Ria i@ﬁ”ﬁ“é@é%ﬁ%ﬁﬁ
B FEZSH w, () =Inx (@) su. (1) =In y(@)su; (1) =1n 2 (¢), BRI EEM AL N,
2
duy () = {r, —"—]—J (7 () — In(1 + 7, ) A (duy — 2P @) g
2 % K,
B expuy (1)) }de +mdBl(t)+J In(1+ 7, G))ON (dt du) »
Y
2
du2<z>={r2—‘ﬁ—J [y, (i) — In(1 -+ 7, ) A (duy — 28R @)
2oy K. (3)

B:)explus (1)) dt +6.dB, (1) +J In(1+ 7, ()N (dt s du)
Y

2

du,(t) ={—d, *%*J [7s(u) — In(1+ 75 (u))JA(du) +a,e, (1 — B )explu, (1)) +
Y

ase; (1 —By)explu, (1)) ydt +6,dB;(2) Jrj In(1+ 7, (w))IN (de »du).
Y

WARAEAL(3) 1Y F HOWE 2 ] 7 Lipschtiz 3 22 /9 55 15, I B8 (3) A — A 0 — 19 5 #8 A Cuy () vun (04
u3<t)>9t G [Ov'[e)y-,H‘\‘EF‘ T, jyi%ﬁﬁﬁd‘zIJ9 Eﬂ*ﬁﬂ(2> ﬁ*/l\uﬁ*%%%ﬁmﬁ?(eXp(ul(t))aexp(ug(z‘))e
exp(us (1))t € [0.7,). WIB LT LGS 7 B4

) " ~
1 Y
D, (1) " o~
do, (1) =[r, @, (1) (1 — K )]dt+oz®2(1)ng(Z)+J Y. (w) @, (¢ )N (de »du) » )
2 Y
d@g(l):®3(Z)[a161(1_‘81)®1(l)+a262(1_ﬁ2)®2(l)_dljdl+6;g(pg(t)d83([)+
Jyg(u)ég(t’)ﬁ(dt,du),
v
dH S 3 Ry s Wl([)
(W\T/%T‘JJ{E%%#F (x, s Vo ,20) € Rj %UfﬁI@([lﬂ EPE‘JF,'IIEE 4.29m%ﬂ:®1(f) = . W) =

—1 ' SNERIEN
X —|—JOW1(5) Kld.s

expl{(ri—m )t +o,B, (1) +M,()}.® () FERIEM ;R O, ) WELRIEM ., —HIIASTER R
. g ) .

N kA il ®3(t)=zoexp{alel(l—ﬁl)J D, (s)ds +azeg(1—ﬁ2)J @,(s)ds — [d Jr%JrJ}D’s(u)—
0 0 4

In(1 4+ ysCu))JA(dw) ]t +0:B: ) +J J In(1 +73(u))N(ds,du)}. [R] B X T FR
Y

“t
0

v, () ~
d‘p‘]<t>:’\1]1(t>[7’]<1* 1t )*a1‘1,3(t>:|dl‘+U]W](t>dB](t)_'_J yl(u)‘qf](ti)N(dl‘adu)y
1 Y
v, () o~
2 Y

d‘I’S(t) :‘I’S(t)[alel(lfﬂl)‘lfl(t)—Q—ageg(l*‘@g)‘?g(t)*dljdt—l—o‘s‘?s(t)dBS(t) +

J 75O, (¢ HN (A du)
Y



18 T IR IL K FIRCA RAF RO 2019 4

W REBERANT (xoayo-20) € REFFUFIHSCHRL13] A5 4.2, 0] J0 @, () R, () O 42 e IEfif - T

"t t 2
. (t) :zoexp{alel(lfﬁl)J v, (s)ds —i—agez(l*Bz)J v, (s)ds — [d, —5—%—1—[ [7;(u) —
0 0 Y

In(1 4+ 7, () JAldw) Jt +0,B, ) +J Lln(lJr)’s(u))N(ds,du)}.

0
FR YR o4 e AT A
U (@) <x@) <0, (1), ¥V, (1) < y() <D, (1), T3 (1) < =2() <D, (t),2 € [0,7,)a.s..

EEHN O, ()5 ()G =1.,2,3) WAFEXEI N[0, +c0), FILBIR(2) [ R 4 Jay 17 76 1) 1E fig.
EE2 &, >m,-,J [In(1+ 7, ) PAdu) < cyi=1,2+,c RHEE BRI 2) BF @,y @),
v

z (1)) I /2

sd.S..

ln‘rt(t) ln;;(t)<o

lim sup < 0,lim sup
s paess

WERR ARE TS AR (4) AT,

1 Y
M AE [0, ] ERUY IRBRLL ¢ 15
— ¢ M, (¢
In @, () ln@l(O):rl_MI_iij CDl(s)derGlBl(l)+ 1(1)’ 6)
t K, ¢t Jo t t

mT Jy[ln(leyl () A (du) <<c s NTITAM, (1) s M, (t)>:tjy[ln(1+71 () JPA (du) <Tct HRAECHRL13]

PRSI EE 3.1 AT 45
. M. ()
lim

>0

:073.5.(i:19293.). (7)

S tim PO o XHERIER < A T > 0 B > T B

3 In @, (0) € 3 M, (1) 3
ST T et Ty
RA )R, 75
ll’l@l(f)érl+€_ml_Lij’@l(s)ds+01B1(f),
K, 0
In @ ¢ B
nil(t)Zrlfefmlfr—liJ@](s)derm ](t)a
t K, ¢t Jo t
HAr > m,, BHESCE18]H 5| #E 3.2,75 7
limsuplfcbl(s)ds§K1(71+€_ml)a
s tJo r
liminfij[@(s)dsZK](ﬁ_6_”“).
t—>oo t Jo T
"t K — B In @, (0
FIH e E"J{{%‘ﬁ,ﬁ%lim%J ®1<s>ds:M.%Liﬁﬁ/\w),xum 1;"‘) :o,hm%():o 2
t—>oo 0 I t—>co t—>oo
.. In @, (1) o .
BT Al = 0. M A L 7
limsuplnxt(t)ﬁlimlnqjlfl(t)zo,a.s.y
lny(t)éo,a.s..

[ £ AT HiE lim sup

A



%4 IR, E LA Gauss O F An Lévy R 5 09 AR 5 SR 547 19

2 HERESR4Y%E

TG Z 80, el A —28E L, B m (o) ARFREFPRE ¢ B 20 09 Fh B2 5, A I F e X K 4,
limm (1) =o;i@m§%=1@ TJ.O’” (v)dov > o;i@ﬁﬁ%@*ﬁzﬁzh_gg inf%J.;m (v)dv > 0; ¥E L 17

1 ( - .
li)r{{ sup TJom(v)dv > 0. X FHEEARLC2) , B A 2L 15

dln () =[r, —m, 71’1;({(1‘) —a, (1 =Bz ]dt —Q—aldBl(t)—Q—J ln(l—l—}’l(u))ﬁ(dz‘,du),
1 Y
rgy(t> " ~
dln y (&) =[r;, —m, — K *az(lfﬁg)z(t)]dt—l—adez(z‘)—|—J In(1 4+ 7, (u))N (dt ,du) 8
2 Y
din 2(t) = —d, —m; +a,e;, (1 —B)Dx) +ase, (1 —L,)y@)]dt +05dB; (1) +
J In(1+7; ()N (de o du).
y
LR FTRRATE [0, ] BB IFBRDL ¢ 15
In x —In x, ¢ : B M
“(”—“:w,—m1>—r—lijx<s>ds—al<1—gl>lfz<s>ds+‘“ (D Mo
t K, t Jo t Jo t t
1 —1n v, : ‘ ,B, M
ny(t)—n}/:(’%imz)irz iJy(s)dsfcu(lfﬂz)ijz(s)dvaa (t)Jr Z(t),
t K, ¢t Jo t Jo t t
In 2(¢) —1 1 1 )
w:(*dlfmg)—f—alelﬂ*ﬁl)?fx(‘w)ds—ﬁ—ageg(l*ﬁz)?Jy(s)ds+

REHE 3 X TR (2) i B H RN R A0 AR A
DY ry <mysry <<m, B, JrABEEMEE 2 (O .y ) FEHEFHFMRE = () H5E m K4,

ae QPO ZmORy RS EARE v (0O R R E R ()

U

(II)%’[ r >7n19r2 <m2ﬂ

Rt T 5 — Er PR RE = () R E ) EﬂllmiJ)x(s)ds:M,a.s“

i

agez(lfﬁz)(rg *7712)K2

(DY ry <my.ry >m, H <d, +m, B, BEMEE (O M EE M

ra
Vi (r ra mz)Kg
2 (1) KA o — AR v (0O AHEREN, Eﬂhm— y(s)ds A
7’1+r2_d1_2’n, 9
w Vi i=1 (ri*mi)Kz . . N
AV 2= ae (18 > > . JH o > ma i =1, 2 I, SRR
i M i=1 i
t r— K , —my) K,
(1) My) ﬁ%ﬂ?ﬁﬂlimsup%J 1’(5)ds§w,a s. ,hm suplj y(s)ds < w,a.s..
>0 0 ry ro

rtr,—d — Zmi
BECHRRE = (0 R3S 17 60, D lim mf—J)z(x)ds > —

- i (ri —m;)K,;
i=1 ri ’
iERA (D \F

M
A ml)—iij.r(s)deralBl(t)Jr 1) (10)
Xo K, t Jo t t

Mo <my WA SCERC17] P A5 2,%u1im1><z> =0,a.s. FFATHE, Y r, <m, HﬂL,lirBy(t) =0,a.s.. Mt
HTXT?’EI E/J€1>O ﬁf’r >0’f§i%'=éll>T HTa €1<1'(t)<€1,*€1<y(t)<el.J”\'J




20 T IR IL K FIRCA RAF RO

2019 %
p B, ( M
t'In ZZ(Z)S(—dl—mg)Jr[alel(l—,&)+az€z(1—,32)]€1+63 t D ‘;(’),
. ;
B.
AT lim s (8 OU\&W)JC{;}lmsupan(t) <*d1*m3<0,ﬁ%%§1i@z(t)zo.
(H)%,l r >m1 Hq‘»JH\IJEE(IO)J_it[Js&F‘;IfE 2F1ﬂ9ﬁ‘|‘%u
z —mDK
limsup%Jx(s)dsﬁwya.s., (1D
! r
X, <<m, B, Jﬂ:ﬁﬂlmy(z‘)—O as. i T e, >0 FE T, >0 i8S >T, 0, —e, <<yu)<e,, T
3By () M, (1)
: ‘1n2(‘)g<—d1—m3>+a1e1<1—/31>7jx<s>ds+a2e2<1—ﬁ2>sz+‘” o
2 0
— K — K
1% lim sup nz[(z‘)<(7d] m3)+alel(1*,31)%.%’lalel(lfﬁ])%<d+mg
t—co 1 1
Hfr,liqusup 1ni(t)<oqlir§z(z‘,):O,XﬂL Ve, >0,3T; >0EY: > T, B, —e;, <z2() ey, N
B M, (¢
+ ln JF(’:)>(,,l ml)_iij1‘(5)ds—al(1—/31)83+01 1(f)+ l(t),
Xo K, t Jo t t
[17] . 45 sz A A (ri—m)K, A .
MG 2V e, BEEME, 152+, > m, WA lminf — | x (s)ds p sa.s BB QD) KL AT
t—>co 0 1
, —mDK
%ﬂlimijx(s‘)ds:w,a.s..
1= L Jo r

(11D 5 (1D FB439E B2, b Ab 45 1
V)Y ry > mywr, > m, B 515
lim sup iJ[yc(s)ds < {n=m)K,

sd.S. s
fom oo I3

(12)
1
t - 2 Ko
lim supij y(s)dsgw,a.s.. (13)
t—>oo t Jo o
Wi OOR, 5
In x(t)+1n);(t)+ln = (1) _ln X0 Jrlnty(. + In 2, G — )y — ) — (dy L) —

[ —aie; (1—B)] iJlx(s)ds _[Q_agez(l_ﬁz)] iJ[y(s)ds —
Kl 3 0 3 0

B, ‘M.
[a1<1—ﬂl>+a2<1—32>]%Jz<s>ds+2° (t)+2 @«

b

i=1 4
%’l%>a;€,(1— bR B)si=1:2,a,(1—B) +a(1—L}, N
ln[l‘([)yt(Z)Z(l)] _ln[xo[yozoj S (i)t (s — s — (s ) —

-+ > E: o.B; M
J 1‘(\) y(\) (S) d\+ ( (l) It([)
IJ \5*::(11 X2 13) = 6x X axs s X

X Bz,
In6 +1Inlx (y)y (= ()], Kk

)

€ R, =1,2,3.ﬂ§ﬂ:31n[1‘(y) +y@) +=2)] =

3In[x(y) +y @) +=2()]
t

1 <
fmg—WE(ﬁ*ml)‘k(rzfmz)*

‘B, M,
(d, mes)*#*J[I(s)+y(s)+z(s)]ds+2(g ) M)

),
t

By >y Ym, FUSCRCITI 58 2.6



%4 IR, E LA Gauss O F An Lévy R 5 09 AR 5 SR 547 21

3
7’1"—7’2*611*2771;
i=1

lim inf%f [2(s) 4 y(s) +2(s)]ds =
E 0

{—>co

FEEIADMADR,

u

3
rtr.,—d, — Zmi
i=1

liminf%Jrz(s)dSE — lim sup%er(s)ds—
1—>co 0 fomon 0

IL[
3
r+r,—d — Em;
limsup%Jy(s)dsZ i1 _(rl—ml)Kl_(;z—MZ)Kz.
0

22 L] ry

oo

3 EEEM

J T BUESCR 2, R R A SCERC19 T i O R O AR (O AT BUE AL R IR 0 =a, =
0.5,8) =B, =0.2,¢e, =e, =0.8,K, =K, =1,d, =0.3, W{H A (x0.y,,2,) =(0.5,0.5,0.5),Y = (0, +°),
ACY) =1, T 1 SR &6 5 2 B0 (E VLR Bl AL D7 R (2) 19 i B R34 T oM

(DFER 1 H %8 6, =0, =0.8,05 =0.5,7, =0.2,7, =0.3,7, (u) =7,(u) =0.2,7;(u) =—0.2, Ntk
X 7 119

2

%
m :?1+J [7: () —In(Q1 4y, (u))JA(du) =0.337 7,m, =0.337 7,m,; =0.148 1.
Y

2.5

ll

L x(t)

]

! — — -y
g : z(t)
o |
= [
= 1sf
= a
< 0,
2 Lol
0 F]
[=3
(o) .
=
(o]
=

- 1 1 1 = ,-—4
20 40 60 80 100

t/s
K1 7R @) 1o, KPR E r=0. 2, r,70. 3, KN A =0.1>0
Fig. 1 Solutions of system (2) for r=0.2, r,=0.3 with step size A¢=0.1>0
BRGS0 <<y sry <o, ARYEEHL 3 WIE O (D, AT HUTTA B EFRE 2 () y (O B EFHE MR 2 (0O
PP K4 P 1 Bk 7 B 3 AL,

1—B) Gy —mDK
(Z)EEZtfj,/%rl:0.4,rz:O.S,ﬁ\fﬁ%%&ﬁt,lﬂﬁﬂﬁm>m1’r2 <7n29alel( Bl)(’l 7771) L=

r
0.049 8.,d, +m, =0.448 1,‘“61(1_311(“ oK T 3 (D A A v (¢) F
1
> Ve y N P . 1 t (rl_ml)Kl
E\%ﬁ”ﬁiz(t)Iéﬁ,ﬁ'ﬁ%’*ﬁﬁﬁﬁix(wjﬂﬁ]{ﬁ?ﬁ%\mﬂ’ﬂaﬁﬂhmT 1-(s)ds:r720.1558,a.s.,
t—>o0 0 1

LS FHE 2 BEA.

91* *')Ky
GOTEE 3 1. B ry —0.3.r, —0.4 JLfB B4 5 (1) g, L2 d P e mm K,

ra

=0.049 8,d, +m;




22 AHEIFERFFRCRHF R 2019 4

agez(l_ﬁz)(rz _mZ)KZ

=0.448 1, . <dy +m; MRAEER 3 AID . EHEMHEE 2 (O M EERMEF < () X
N o R (ry —myK,
24,00 5 — B HFEE v () jﬂﬁfﬁ%/’&m,ﬂﬂl?} TJOy(s)ds SR =0.155 8,a.s. .

The density of population

0 50 100 150 200 250 300 350 400
t/s
K2 Jrfe ) 1, HAnglURE r=0. 4, r,=0. 3, HMSHFERL (), FKAA =0.1>0

Fig.2 Solutions of system (2) for r=0. 4, r,70. 3, the other parameters remain the same

as case (1), with step size A t=0.1>0

2.5
x()
— = y(0)
g
i ....... Z(t)
= |
g J
a
o I
~ 1
. /
het Il
S I!‘,
) 1*'
= ins
"1;']
"
100 150 200

K3 e () (o, HARIRE r=0. 3, r,20. 4, JBSHARR (1D, SKNA =0.1>0
Fig.3 Solutions of system (2) for r=0.3, r,70. 4, the other parameters are the same

as case (1),with step size At=0.1>0
MR B 3 4510 DL S B B0 09 45 SR a] R0, X TR I K 48 A ME 5 SO FREL A A ke A QP R A
FH 0 i, B9 R/ INECHR T PR 11 W 75 RN Levy M FS (9 5 B, s 38 3 OS50 7] LA H R 5E A Me 7 i 55 6 1 o
MY FF 2 A KR A Y.

2 % x M

[1] Holt R D.Predation,apparent competition,and the structure of prey comunities[ J]. Theor Popul Biol,1977,12(2) :197-229.

[2] Banerji A,Morin P J.Trait-mediated apparent competition in an intraguild predator-prey system[]].Oikos,2014,123:567-574.

[3] Enge S.Nylund G M,Pavia H.Native generalist herbivores promote invasion of a chemically defended seaweed via refuge mediated appar-
ent competition[ J]. Ecol Lett,2013,16:487-492.

[4] Recart W, Ackerman J D,Cuevas A A.There goes the neighborhood:apparent competition between invasive and native orchids mediated
by a specialist florivorous weevil[ J].Biol Invasions,2013,15:283-293.

[5] Blitzer E J,Welter S C.Emergence asynchrony between herbivores leads to apparent competition in the field[]J].Ecology,2011,92:2020-
2026.



%4 IR, E LA Gauss O F An Lévy R 5 09 AR 5 SR 547 23

[6] #>%= A4 Beddington-DeAngelis H gt 5N 19 B A ISR 76 4 RGE R 3 J1 547 B [D] K& 75 bR . 2010.

(7] BAER BRh.—JSBA T BORNR G 0000k B A 58 4 R GERRR M SR BT L) ]300 w0 R 2% 24 4 CHAR B2 D . 2012, 40(5) 1 20-22.

[8] w2l A &I i d iy = Fh AL B 43 Ay [ DL R 3¢ - BB VLK 4%, 2016.

[9] Kar T K.Stability analysis of a prey-predator model incorporating a prey refuge[ J ].Commun Nonlinear Sci,2005.10:681-691.

[10] Huang Y.Chen F.Zhong L.Stability analysis of a prey-predator model with Holling type III response function incorporating a prey refuge
[J].Appl Math Comput.2006,182:672-683.

[11] Tao Y.Wang X.Song X.Effect of prey refuge on a harvested predator-prey model with generalized fuctional response[ J].Commun Non-
linear Sci,2011,16:1052-1059.

[12] SREfe, THERE T, BB IR A & W3 i AR 58 4 RE0 4 A L) ] B YLK 2 H AR B2 444 . 2017, 34(6) : 640-646.

[13] Bao J.Mao X.Yin G.et al.Competitive Lotka-Volterra population dynamics with jumps[]J].Nonlinear Anal,2011,74:6601-6616.

[14] Bao J,Yuan C.Stochastic population dynamics driven by Lévy noise[ J].] Math Anal Appl,2012,391:363-375.

[15] Liu Q.Chen Q. Asymptotic behavior of a stochastic non-autonomous predator-prey system with jumps[J]. Appl Math Comput, 2015,
271:418-428.

[16] Liu M,Wang K.Dynamics of a Leslie-Gower Holling-type Il predator-prey system with Lévy jumps[]J]. Nonlinear Anal,2013,85:204-
213.

[17] Liu M,Wang K.Stochastic Lotka-Volterra systems with Levy noise[]J].] Math Anal Appl,2014,410:750-763.

[18] Liu M,Wang K.Survival analysis of a stochastic cooperation system in a polluted environment[J].J Biol Systems,2011,19:183-204.

[19] Protter P, Talay D.The Euler scheme for Lévy driven stochastic differential equations[J].Ann Probab,1997,25:393-423.

Analysis of a apparent competition model with Gauss

white noise and Lévy noise

Wang Xiaopan®,Li Shuang”
(a.College of Xinlian;b.College of Mathematics and Information Science, Henan Normal University, Xinxiang 453007, China)

Abstract : A stochastic apparent competition model with prey refuge is studied, Gauss white noise and Lévy noise is a-
dopted to simulate the random perturbation of environment. By virtue of comparison theorem and Itd's formula, the conclusion
that the stochastic model has a global positive solution and the threshold conditions of extinction, stable in the mean, strong
persistence in the mean for population are derived. The results show that whether Gauss white noise or Lévy noise is unfavor-
able for the sustainable growth of population, therefore, it is essential to consider the stochastic change of environment when

constructing model.

Keywords: apparent competition model; prey refuge; Gauss white noise; Lévy noise;stable in the mean
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