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Existence of multiple positive solutions for bistable equations in
one-dimensional bounded domains

JIN Yi, LING Huihua, LU Junfan*

(Mathematics and Science College, Shanghai Normal University, Shanghai 200234, China)

Abstract: In this paper, we study the positive stationary solutions of the bistable reaction-diffusion equation in
one-dimensional bounded domains. We construct some bistable nonlinear terms, and use phase plane analysis and
the theory of ordinary differential equation to prove the existence of multiple positive stationary solutions of the

corresponding equation.
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up=Au+ f(u), z€Q,t>0,
u(z,t) =0, x eI, t>0, (1)
u(z,0) = uo(z), =z€9,
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Hr, fRUIGREIRRET.  f & [0, 400) LKy Lipschitz %, HAFTE ao € (0,1), 75
f(0) = f(ao) = f(1) = 0, £'(0) <0, f/(1) <0,
0

fw)>0(ap <u<1l), f(u) <0(0<u<agp),
0
HIE0 € (a0, 1) ﬁﬁ%/@ F(s)ds = 0.
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B R OO — I D) s U2 [, RIS (L) B P, B 2T o AL
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Av+ f(v) =0, z€Q,
v(z) =0, x € 01,

B AT R 0 (1) Fiff i s P T 1 00 B R
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K Q) BEA SN IERE, BXt
v+ fv) =0, —-l<z<l,
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&vn:<m )
BEATVIE, MIrE B adE eI £, 35 AR T 2 B A S 77 PR BRI E BA AR Y TR (3) ZEIE MR 1F
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EIE 1 SHMEBRL B IERE n, FEIEE M B AE LT £, Ak L, = L.(f) > 0, HEXHEM 1 > L.,
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SERTR I (3) EARI—MHARIR. XU, AW TR,

el B v(x) NIEE (3) WIERE, e 2 LA T 1R
Dv(z) =v(—z) (x € [-1,1]);

2)v'(x) <0 (x € (0,1]);

3)0 < wv(z) <1(z e (=1,1)).

JEBR 4518 1) AT f(v) NE o BEFSEB 1, 458 3) MMERBE W15, T 458 2), ol 3@ ad A6 -
o3Hr BLARH, 3R EREMERT.
it a == v(0) > 0, % R {E 7] &

{v”—i—f(v) =0,
v(0) = a, v'(0) =0,

TrREP A R B LA 207, HEAT B IRAR S W] 15

()" +2F(v) = C,
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v/ = ++/2F(a) — 2F (v), (4)
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a<v(z)<b(0<x<l),
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0<v(x) <0, v'(x) <0(0<z<l),
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= —/2F(0) — 2F (v) = —\/—2F(v) ~ —/—f'(0)
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x1 € (0,1), 13
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a1 dr o dr a
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B3GR, XTSI €0, % e € (0,e0] BHERE L(a1) < Mi(eo), Llag) < Ma(eo). a 5 L(a) HIEMEKEL
e 4 pros.
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()‘ do ‘ ai dz Els 1 v=
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B4 X4 AMER La) BEIB

B L. = max{Mi(co), Ma(o)}, XFEA 1 > L., HBETHE BT ATHI, 24 e > 0 7853 /M, & L(az) > L.
W L(a) = 1 BHF 4 DR a1, G, a3, as TR 0 < a1 < do < a3 < aa < 1, BN (3) #7 4 D IE#F
01, U2, U3, Og, FeHT 0 W 0:(0) = a; (i = 1,2,3,4).
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B L, = max{Mi (o), Ma(e0), Ms(eo)}, MAEA | > L., HETEH KA EI, 4 e > 0 74/ NEF, FH
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a5 < ag < 1, "BRTARZMIE 3) B 6 I IEME 01, 02, U3, U4, Us, U6, FeHT 0 W 0:(0) = a; (1 = 1,2,3,4,5,6).
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