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Abstract

This paper studies the global dynamics of a class of piecewise smooth plant disease
model, by studying the change in the number of infected individuals per unit time,
to determine whether removal measures should be taken. Based on the value of the
basic reproduction number and combined with Filippov theory, non-smooth Lyapunov
function and other methods, discussing the global dynamical behaviors of the disease-
free equilibrium and the endemic equilibrium of the system. Finally, using numerical

simulation to show global dynamics.
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DI 28 3 1) B 11 5247 N2 0 Filippov F 4814 R 8l 75 2 7 A B Z 0, R i 2 M R 4t
(2.1) FE DN EE X BRI (030 77 54T 9. ARGE SCHR [15] [16], R4 (2.1) Y1 HL X 0] 5 N 5 s
Yo =X, UX,, MEHIE 3, Aoy, Hf

ECI:{(S’I)ER1:0<I<11,S=7E}, 202={(S,I)6R1:1>11,sz”;},

DOI: 10.12677 /aam.2025.141044 456 I FH#e e t J


https://doi.org/10.12677/aam.2025.141044

7k

M ARG RIS — D R S, = {E )

RS R REAT 0T, REE (2.1) WIMRAE 8K B, NS T 0Lk, £ 5Bk 2., T
MAAE I 5 i PIH 2L

ASCKAM A gEnE R E R RS (2.1) KRl 5, BT g HCER (18] 58 T g5 inia i
JE HIE X
EN2.4. EXAAQLE EWNRRBRY, AEMBUMRFECUCV, AEEzc U, AAFZR
(2.1) # I FAF oo(x) = x BEANTE @, A VE>0,0,(x) €V Hlimy 400 pi(x) € E, NAR
Pk F B#riifeg. £V =R, NAR-FH &K E R L BETEALTH.

3. ERGERMIER

AR Ry MBUE S =ME TR RS (2.1) AR 1%
151 R, < 1.
ﬁtﬁtﬂ&ﬁ 2 < = NI EQ A El i’JjjJﬁﬂF@nﬁ. B I > I, A%, o595 i By o

FIE3.1. .}m% Ri <1, ;le 2 B2 % (9 ]) éﬁ“&fﬁﬁﬁy’%'{‘fﬁé' E?, Hoiz -7 & R2 SR A E#r i
ARy,
JUERR. # /& Lyapunov F#K

A A
Vi(S, I S——)+—I,
1( ) ( 771) Uit
& dV; A A
- l21) = (8 — —=)(A = BST —mS) + —(BST —nl —evl)
dt ™ m

< (5= Ay A= ST —nS) + 28T = maD)
T m
2
—(BI +m)S* + 2,7AS<BI ) - & 2l

m m
A A
~m + BI)(S = 2 +77I<A5 i)

1 1

<0.
BTk, A%4E Lasalle N E R [19], R4 (2.1) 89-F 5.8 EY £ RE W& R#f i . O
B2 1< R <1+
U ATHES Ry < 1, RYE (2.1) 174E Ey A B9 /T4 5.
TEI3.2. R 1< R <1+ o,
(1)% A2B% < 4(AB — mmp) 2 B, EY 554 Biriifa 2 6.
(i1)% A28% > A(AB —mme) 2 B, IR A B4k (2.1) BAE—ANTALR G #ss 5 By Ao —AMER 094
B EY, LA E—4iEdE B Ao B 897 1E 5.
MR (9)F 1 <R <1+ L8, TaEd Ry <1, W& 2.1 oo B) RF A% (2.3) £RL Wak

DOI: 10.12677 /aam.2025.141044 457 % FH # et


https://doi.org/10.12677/aam.2025.141044

7k

AR QTS ARG (2.1) A By B KM EIE LA T R Gy MANEE EY, % B 1(a)PF
T B, RG(2.1) REEFREARFHE B GHE, ARG (2.1) NFARBR Y, RO RI4
1 AR Gy FHISRE EY. % A2B% < 4(AB — mmp) 03 BT, F A% (2.2) 893677 7 -F-H#1 &
B, RAam ey R, BIARER G, RFAAR Y, HAGMK B, THEBFHARY,,, RE6IKE4
RAEE B BT B RRG (2.3) Mk, BAE—5E B Ak, £ RS AKX 4
FRILEVASL, RABBA 3IERE] EY, 3 EY R334 Biriifa s 8y,

(11)% A2B% > 4(AB —mna)ms B, F R % (2.2) 9T m-TH 5 B, RAEAZHEZEE HALNSE
HH T he, IWF AR S, RGBS LA R G, T HED B mAKR G, & R RA A
W, & 2083 By, AR AFTARY,. Ao 2.1 T E) AT R% (2.3) £ R W& Al
R R, BRAR (2.1) AFAR S, B ROMBIEAE AL T KR Gy NI ®] EY, 4= B
1(b)PT . HIEHK [18]P IR X T4, By £ R % (2.3) FR—ATMNE, Bik&i Ly B, 2
— ANy Eess & A & B B R AR AR A TR ] PO s B B XL A AER By A0 EY 89 F
B, MMAEIR Gy th RO R 246245 G A KR Gy P E] EY, 22 F T F AR T, RALM

% E,. O
T
141 | _
! /)/- - ~—
2y e
12 v —~—_
1.5}¢ e - I/
- if
L . o
- _ 08 g
~ + 1/ —~—
! o6 !/
04 N/ -
05r :\ il
I 02— |
_ 1\ g0
0 - L 2 L
} 1 .

Figure 1. Schematic diagram of the trajectory of system (2.1)at 1 < R1 <1+ n%
1. R4 (2.1) 1< Ry <1+ = HHZoREE
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Figure 2. Schematic diagram of the trajectory of system (2.1) at 1 + n% < Ro . Where the parameters of
figure (c) are A =0.9,8 = 0.6,m1 = 0.3,n2 = 0.6, v = 0.2; the parameters of figure (d) are A =5,8=2,m =
2,n2 = 3,v = 1, respectively

2. RE(21){E 1+ - < Ro MAHZoREEL JHE (o) WBHHINA = 09,8 = 0.6,m = 0.3,72 =
0.6,v =02 (d) WSHHHMANA=5,=2,m =22 =3,v=1
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