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Asymptotic behavior of global solutions for a reaction-diffusion system
Large time behavior of solutions

ocOOooont
*Takefumi Igarashi®

Abstract: We consider the initial value problem for the weakly coupled system of reaction-diffusion equations
Ou = Au + t% x| 0P, O = Av + t92|x]|72uP?,

w(z,0) = up(x) >0, w(x,0)=1wvy(x) >0,

where x € R", t > 0, p1,p2 > 1 with pips > 1 and q1, q2, 01,02 > 0. In this lecture, we review the existence and
nonexistence of global solutions in time as the known results, and report the large time behavior of the global
solutions as the main results.
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Ou = Au + ¢4 x| 0P, x e R™, t >0,

0w = Av + 122 |x|72uP2, x € R", t >0, (1)
u(x,0) = up(x) >0, x € R,

v(x,0) = vo(z) > 0, x € R™,

000p1,p2 > 10p1p2 > 104q1,q2,01,02 > 00000
BC(R”)D R*"O000000000CDO00O0OO000O0«>0000000000000000O00O

I° = {w € BC(R™);w(x) > 0,limsup |z]*w(x) < oo} )

|| —o0

|z]— o0

I, = {w € BC(R");w(x) > 0,liminf |z|*w(x) > O} ,
Ly = {w € LYR");w(z) > 0, ||w]so,e = ess.sup(z)®|w(z)| < oo} ,
zeR"”

O00()=(1+z»)"Y?000000000°Cc 00000

01+ 02p1 o2+ 012

—, 0= ———,

pip2 — 1 pip2 — 1

00000000000 (1)00000 (u,v) €I xI2000000000 (u(-,t),v(-t) € Lo x L 0000
oooooo

01 =

2. 000400

o — (2+014+2q1) + (24 02 +2¢2)p1 o — (2+ 024 2q2) + (24 01 + 2q1)p2
1= . Qg =
pipe — 1 pip2 — 1
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(ug,v0) € I% x 192 00 (ug,v0) £ (0,0)000000 30000000000000000000000
(i) max{aq, a2} > n

(ll) UOEIal with a1 < ay OO0 ’U()EILL2 with as < a9

(i) 00 np>000000000 M >000000ug(x) or vg(z) > M exp (—volz|?)
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max{ay, as} < n, (2)

oo
(’U,Q,Uo) e I x I*? with a1 > o1, Ay > Q9 (3)

00000000 |lugllese; 300 |Jvollece, J00000000000000(1)0000000000000000
R" x (0,00) 00000
u(z,t) < Cet®(z)~4,  v(x,t) < Cet™(x) ™ (4)

0000D0000CcOoOO00000O00O00 40

Bul) = (4n)F [ oo ("Q,j') wly)dy. 5)
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00 1. (u(z,t),v(z,t)0 (1) 0000000000
3)0 aa <nO0O

‘zlliinoo|as|a1uo(x) =A4,>0 (6)
0000 t—-oocO0ODOORMODOODOOOO
t‘“/Q|u(x,t)—A16tA|z|7“1| —0 (7)
O00O0ay <nO0O
‘zlliinoo|x|a2vo(x) = A5 >0, (8)
0000t—ooOOOORODOODOOOO
ta2/2|v(a:,t)ngetA\x|*“2| — 0 (9)
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00 2. (u(z,t),v(z,t))0 (1) 0000000000
(3)0 a, >n0000¢t—000000{zeR|z/<RIY?}(R>0)0000000

/2 ‘u(m,t) - M1(47rt)_”/26_|x|2/4t — 0 (10)
0oooooo
M, = /R uo(x)d:ch/OOO/ 1z o(z, P dedt < oo (11)
O000Oa >n0000¢t—o000000{zeRY|z|<RY2} (R>0)0000000
012 o, t) = My(dnt) /21711t g (12)
0oooooo
M, = /R vo(a?)dstr/Ooo/ 2 |z u(z, t)P* dedt < oo (13)
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4.0000

[1] T. Igarashi, “Asymptotic behavior of solutions for a weakly coupled system of reaction-diffusion equations”,
Bulletin of department of general education, College of Science and Technology, Nihon University, Vol.90, 2011, to
appear.

[2] T. Igarashi and N. Umeda, “Existence and nonexistence of global solutions in time for a reaction-diffusion
system with inhomogeneous terms”, Funkcialaj Ekvacioj, Vol.51, ppl17-37, 2008.

1362



