38
1999 9

5

( )
ACTA  SCIENTIARUM NATURALIUM
UNIVERSITATIS  SUNYATSENI

Vol 38 No. 5

Sep 1999

: 0529-6579 (1999) 05-0004-05

—— =

HE=

(M)

Logistic
: 0175 14

b

H

(ro—rico)x(ro—rico—

FHER, BN

(P LRFHFZ, T M510275)

Logistic

X<Z)9

) Logistic

Logistic

5~

ro— rico— vfx

= keg— gco— mco

x(0) > 0, co(0) = ¢ (0) =0

9

s Ws Fos Ils ﬁ h9 k’

3 keg

g

wk

MANBERT) X Logistic R P25

ce (1),
[

(D
@)
3

m s heg

3 &o
70
;s v=—1 Logistic

5 Mo
s f
s r(t) = ro—rico .
M) ,
D Ex(cg,co*,xx)—[
: (960037)
1998 11-23 . , 1937 s

w
h’ (g+mhk’

roh (g+m) — rnwk
fhig+m)



5 : Logistic 5

1 gtm7“h, M) s () ) )
) wk
llircrxlﬁcE(t) i ,hmco(t) —(g+m)h'
@) 3
() =7"(1—e " 4
*(g+m)t e*ht 1
colt) =w [( +m—h)(g+m) (g+m—h)h+(g+m)h]

_ et 1
0=gtm— pi(g-’-m)(? h

o —ht Wk
co(t) = wkpe +—(g+ Ok (5
1 1
— q
o 1 1
@), (5) .
1 s
2 t €0, 2] w(<<O0 ; t €10, t D) x(t)
— () ()
(D
dx  r(®) RS A v+22
dr vzj,[r(t)-vax] [vzf]r(t)+vﬁc+ fr(t) 6)
x()  —r)/GP t| . x (1) =t o
x(0)  — r()/ G f s x (1) =— oo,
xX(O>—r/GPs To x() — (/OGP 1 .
a () =—r(t)/ G, r ()= ro—rico(t), 1 co(d) a' (i)

. x (1) =+ 3 Taylor ,
x(£) = x o)+ x' (o) (t— to)+ 0 (t — 1)
a(t)= a(to)+ a (Go)(t—t0)+ o(t— t0)

< to ,x()<< a(p), , 1< t, x(1)=
a(t1), to 1 . x 0)<<— r/ )
3 M .o e (m:’”) Jimx (D=0 w<
rh(g+ m) i x € )7roh(g+m)—r1wk
rk y Jux )= fhig+ m)
limx(t)
. x(t)H = supx (1), 1] V<< nV<< 1P x 1P = mfxm, <

l/l

B < <P xt) Lx (1) ) x(t)



6 ( ) 38

hmx(t(l)) lim x(tm) s XM =x"¢Pr=0. xV= ]qu:x(tzl)), x?
_ I]In x(t(Z)) x(l) i 2)
,ox@D @) (M 0= ro—rico(ts’)— fx (i) = n—
rico(t ) — fx(15P) =0, lllrgco(t) . n—>oca  xV=x?,
limx() . x(D limx' (1) = 0.

roh(g+ m)
) > }"1k ’

limr (1) = lim (ro = r1co(1))<< 0, limx (1) = 0.

limx' ()= 0. limr(Ox[ ()= fx] =0,

2) <ﬂi:—m : limax (£) 7 0.,
, tllrg‘x(t)zo, a®

x,(t) v
fx+ () r(t) (Ox (0

t t
fL x(t)dﬁLJ x((tt))dt J r(t)dt—J —(‘L) (Odt

t t , ,
g(t) = JO r(t)dz—J i ode g0 =r0 =L@ Jimro > 0.

(1) r()”
tli)rgx’(t)ZO, limg’(t): hrgr(t) AT, tli)rgg(t) = oo,
J' IO TN O ) o I | _
f] x()dt+1n )= &1 (e Jl,x(Odt| = expl g ()] 5 . x(t)dt =+ g
0<t1£n x(tt) = lim t x () _
exp[*fjo x(s)ds] exp[*fjo x(s)ds] )
lim 1 cr(t)[r(jr)*fx] I
tim, , () =
_fexp[* fjox(s)ds] d v
lima (1) # 0, limx (0 = lim . = 7" ;gh?:gﬁ);)w
, oD . co(t) , ()=
ro— rico . ,r(t) 3 :}Ep%r(t)> O,t]iq;r(t): 0, tlirgr(t)< 0.
3
1 w < Mf}:—’") M, v=0 . limx(n) =
”)h(fi(*gﬁ)m)”w"; VO @ (0 = @<
i (1) — roh(g+ m)— riwk
tLIc('l:‘x o fh(ngm)
we DA~ o, x(o delt) -

rik ’ dt

x()



> : Logistic 7

roh(g+ m) — riwk

3 Jim x (1) = Shig+m)
v<"0, x<o>>—§‘i v ()< 0, 2, G5) 2
dx () v+22 v—|—2 . 1
41 > == f () > ~—==r f 2, tl])rgx(t) = oo,
v0, xOO<<—r/0GfH) , 2, x( —r(t)/ () )
, _ roh(g+m)—rnwk
x(t) , 3, }Lrgx(t)— g +m)
1 r >0, v> 0, E" . v<0, xO<
77‘0/ (‘f‘)a E* . 1 I} WZO . )
[ 1] . ’ ’
) W= rOh(n:m) (M)

D v<<0 ’ x(0) >— 7"_‘00(‘,
x(O<— 1 lmx () =0,
2)v=0, limx($)=0.

hmx(t) o X(O)eXp[_LJrJo\ vt : r(;)(fr)vfxd]

2 2
3) v> 0, tli{g)x(t):x(O)exp[rlka—FL vl _r () d,}

vh v r()+vix
D x@>—1 Pl r<t>%— r(n| =L
oA Te e, xwo= x<o>eXpH;F<x, Odi]
limox (1) = x<0)eXpr =y, +J v r(f)(i)‘fxdz] .
L— g —— Houo— s =— HO  rwkpe "a =" )
iji_lr(;z)(j—)\fxdt ’ > v—:lr(;z)(j—)lfx> O e 1O
S EoEai et J, r(:z)(ﬂi)\fxdt J, 7
NG J 2 (Od : J:OVJV” r(:)(j&fx o
lim (1) = x (Oexp “242 +J0 vl r(};)i)vfxdt]
x@)<— "% 2 x ()<~ %( Vo, L limx(0 < lim ”JQ 0.
2)v=0 ,( dx/dt= x[r(£)— fx], 3 ,}irgox(t)zo.
3D v>0 Ldx/dt= r(t)x[* %+VJVF1 r(:)(jr)vf >— %r(t)x



"t

(0> x(Oexp| %JO r(0d] > o D

1
‘r(t)-‘-yﬁc

(o) 2
lim x (1) = x<o>exp[”W"7’+J vl )

vh o v rH+vix
; > roh(h:m)’ M. v=0 .lmx(1)=10 v>0 ,

limx (¢) =+ o,

v0 e Diletm) limr (1) << 0.

r1k ’
d,s.t t €10, 00 L r()>0; 1€ (0, +0) , r(1)<<0, r(t0) =0, t>to
x(t) ,  dx/de<< 0, x(0) , 3, limx ()= 0.
dx 1 __r
v>0 , t€[0 to) dt> r(t),  x(to)> 0= it € (to, oo
v vf
w(H<0, (6 2 dx> V2200 limx () =+ co.
t vf 1o
[ . Lagi stic 0. . 1990 5 (D. 22~25.
[2 . - (. . 1992 (1D: 75~ 80.
[3 . . (. . 1990 13 (D: 122 ~124.
[ 4 HALLAM T G, . Persistence in population models with demagraphic fluctuations [ J] . J Math Bidl,

1986 24. 327 ~339.

[ 5 FREEDMAN H L SHUKLA J B. Models for the effect of toxicant in single-species and pridator prey systems
[J]. J Math Biol, 1991, 30. 15~ 30.

[ 6 . [M]. : » 1996. 168 ~ 189.

Dynamics of the Effect of Constant Toxicant on the Populations
Stimulated by Generalized Logistic Model

X

WANG S hou-song A‘ , YAN Gang

Abstract: Dynamics of the generalized Logistic model polluted by constant toxicant of time is studied
in detail. By analyzing the asymptotic properties of the solution, we obtain the polluted conditions
that will lead to different results (persistence or extinction) to the populations.
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