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du(t)
T —(c+dy)x(t), t # nr,
d:zlit) cx(t) — day(t),t # nr, (2.2)
Ax(t) = y(t)(a — bx(t)),t = nT,
Ay(t) =0,t = nr,
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r dg;it) = z(t)(a — bx(t)) — Be(t)z(t), t # nr,
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Ace(t) = p, t = nr,
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g > 0 FoRTFRZMICEEM S NAE I FISZ B FE R, 1> 0 FRoRI AR T 3
RAMAFREEE IR IR R, 7 > 0 R B2 IR AR .
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F(z) = ge~Imitha(=Dlr 4 (3.6)
H (3.5) AT LA4R
ettt = f(el). (3.7)
Xf (3.7) Ak FAI45
dcn+1
e lepmey = €TI0, (3.8)
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( dz(t)
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“ar = —dyy(t),




1070 g4 =2 7 & Vol. 38

HIAR S (3.10) B —55 AL, B 513 Bk & 2 18] (g i 9
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(i) 1 (A-1)(1—F)+ BE <0 I, 24 P(0,0) &% (3.12) ME—HIAZ &, T 2152

A B
we(21) .

B Jury F3E &1

1—trM +detM =1— (A+ F) + (AF — BE)
= (1-AQ-F)-BE=—-[(A-1)(1-F)+ BE] > 0.

FTEL RS (3.12) ME—HIABI AL P1(0,0) AR HBASE B, M2 4 Ja T I A% 72 1.
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¥ = (l'* 4 y*)e—dllT + l_*e—(c-'rdl)lT,y** _ (:L'*)(l o e—ClT)e—dllT + y*)e—dllT?

H2* 5y fn(3.13) 2NprE X
F2 WMol 5EHE3IWH, M (A-1)1—-F)+BE >0, ffff M > 0 15
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B1 = ae—[(dﬁﬂ(cl+c;*)l+dz(1—l)177
C, = (1 _ eiClT)ei(d1+ﬁ(C:+Cz*)lT ~1,
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= —da(1-1)T A 1)1~ F B.E
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I 4 (i) WHE (A, —1)(1 - F) + BiE, <0, BAAFN S Q1(0,0) s&4 R e i,

(i) Wk (A —1)(1 = F) + BBy > 0, BAREN R Qa(2f, y7) A R#iiLfag ), K
ot Ay 28 (3.22) g L.

IS5 (i) W (4, - 1)1 - F)+ B.E, <0, 4 R% (3.20) BI°FFLE R (0,0) &
4 Jey T R E 1 —

(ii) WHE (A — 1A — F) + B.E; > 0, ARG (3.20) (IEFEYIR (21(t), y1(t)) &4
TR RRE I, Horp

— el HBEE T 4 ¢ (nr (n + 1)7],
z1(t) = x,{*efdQ(tf(nJrl)T)’t €((n+0)r, (n+1)7],

(1 . e_c(t_"T))m*e_(dl""ﬁ(CZ""C:*)(t_"”') —(d1+,8(cz+c:*)(t—n~r)’

o~

w(t) = e m i,
y**efdg(tf(nﬂ)"')’ te((n+0)r (n+1)7],

(3.23)

Tyt = (xf +yp e (DFALHENIT | gremlet(drple+elin

yr* _ (:Lf;)(l o e*clT)e*(dﬁﬁ(CZﬂZ*)lT + y*)ef(lerﬁ(chrc:*)l‘r’

H ozt 5y n(3.22) FrE X
HEH 3 5 5 A5
6 (i) MFE (A-1)(1-F)+BE <0, ARG (2.4) FhEEK4;
(ii) W (A, — 1) - ) + BiE, > 0, &% (2.4) FEEFEA.
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DYNAMICS OF A SWITCHED STAGE-STRUCTURED SINGLE

POPULATION MODEL WITH PULSE INPUT TOXIN
AND BIRTH PULSE

JIAO Jian-jun !, ZENG Xi-xuan !, LI Li-mei 2
(1. School of Mathematics and Statistics, Guizhou University of Finance and FEconomics,
Guiyang 550025, C’hina)
(2. School of Continuous Education, Guizhou University of Finance and Economics,

Guiyang 550025, China)

Abstract: In this paper, we consider a stage-structured switched single population

model with impulsive input toxin and birth pulse. By using ordinary differential equations and
difference equations, we obtain the controlling conditions of extinct and permanence, which prove
management tactics for biological resource in polluted environment.

Keywords: environmental toxin; birth pulse; extinct; permanence
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