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AR FRJHERE G(V, E) _EIiriE

{ut = Au+ () f(u(z,t), (z,t) €V x (0,+00), (1.1)

u(z,0) = ug(x), xeV.
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uy = Lu+ h(z,t)f(u), (z,t) € D x (0,T],
u(z,0) = up(z) >0, reD, (1.2)
u(t,z) =0, (x,t) € 9D x (0,T7.
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{ut =Au+u't, (z,t) €V x (0,+00), (1.3)

u(z,0) =a(z), xe€V.
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{ut = Au+ h(z)ul(z,t),  (2,t) € V x (0, +00),
u(z,0) = up(x), xreV

() R AE JL BT B) P 2 AFAE BLME— 1. 7R G2 R 4E 5024 CDE' (n, 0) F12 BUARE K
FAET, AEF R BAAZAGTHIE A3 3] 7 FSCHR [10] ABFEIS5 8.

16 O IR ST 98 255 1, 2025 4F Yong Linl'3 25 AWF5E T )5 &6 A R IE LA Laplace
R M O T

{ut = Au + u't(z,1), (z,t) € V x (0,400),
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XHE LT < 1.
Fr DA B A 4 o R B ] AR 4 5 R
u(z,t) = 3 p(y)p(t.z, y)uo(y) + [y S uy)p(t —s,z,y9)h(y) f(u(y, s)) ds,
yev yev
(t,z) € [0,T] x V, (3.1)
u(z,0) = up(x), rzeV.

AFAEME— MR u € B(uo, Alluol|x,), BVTRE (1.1) AFAEME— AT,
EIE 3.2 B G(V, E) &M RfA RIEEIMLE, B ERWEER p BAHRBTA
A IRERYESR, AA4E— AT 20 € V, BEAFHIME uo(z0) > 0, BEL f WL (al) — (ab). %

R |
F“)_/T hof () O

IRAFAE—DIH S H O < 325 <1, fif%

F@t) <tmom, (3.2)

Mo (1.1) BAESERAIR o £EA PRI 18] PR
IE FRATMA SOEZRIE ] € B 3.2 st e (1.1) AAAE— D AESUR AR u, 2 X

Ji(@,5) = Prs(u(-,9)(x)) = > p(w)p(t — 5,2, y)uly, 5),

yeVv

Ki(s,2) = Pry(h(@) f (u(x,9))) = > u(y)p(t = 5,2, 9)h(y) f(uly, s))-

yev

s

N =

1, z € B,(zo,k),
07 z ¢ Bp(x07k)7

T . HO3E AT A5

Py (Po—rh(x) f(u(z, 7)) - e < P (Po—rh(@) f(u(@,7))) - et
P._, (PS,Th(x)f(u(x, T))) ke < Prch(z) f(u(z, 7))

< ha|f(u) = f(O)]

< hiL(A+ 1) [luollx,,

MR P ISIUE B TS, 2 k — oo I
Pis(Porh(x) f(u(z,7))) - nk — Prrh(2) f (u(z, 7)),

T R 47 4 1 AL 8 75
/( P,_ (P, h(x)f(u(z,7)) - mpdr) — / P, h(z) f(ulz,7))dr.
0 0



No.3 ARACPAE: BT T AR R ) AR TRV E AR I S 131

KA, 2 k — oo B
P [ P (ate, ) drm) = P [P o) futa ) )
LN
P [ Pat@ftute ) ar ) = [ PP @) o) ),
R4 B0 FR ) pfe— A
cyl Py h(a) f(ul, 7)) dr) = / P (@) f (e, 7)) d

t (2.1) ST
Ji(x,s) = Pi(uo)( / Ki(x, 1)
Xt EART s KT
0sJi(x,8) = Ki(x,8) = P_sh(z) f((u)(z,8)) > hoPi_s f(u(z, s)),

FIH Jensen's A% UM G MIBEHLTE &k, T LIS 2
Prof(u(x,8)) =Y p)p(t — s,2,9) f (u(y, s))

yeVv

>f<Zu p(t— s,z,y)u (y,S))

yeV

= f(Rﬁ—su(xv S))7

HIFs)
O0sJi(x,8) > hof(Ji(z,8)). (3.3)

5 RE T Al I8 o £

Q(s) =

F(Ju(#,0)) = F(Ji(x,5)) _ / et 1 (3.4)
J

ho 4 (2,0) hof(7)

BT u B E SRR, 1 (3.1), WAL (2,6) € V x [0,T), &

u(z, t) > pu(xo)p(t, x, xo)uo(zo) / Zu —s,z,y)h(y) f(u(y,s))ds

yeV

i—,l t>0 Eﬂ‘, p(t,.T,SE'Q) > O,Uo(l’o) > 0, f E'Eﬁ, FﬁU\

[ S onta = x50 a5 2 0.

yev



132 b 4 7 & Vol. 46
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THE EXISTENCE OF SOLUTIONS AND BLOW-UP
PHENOMENON TO THE PARABOLIC EQUATION FOR
UNBOUNDED LAPLACIANS ON THE GRAPHS

ZHU Liping, HUANG Dawei
(College of Science, Xi’an University of Architecture and Technology, Xi’an 710055, China)

Abstract: In this paper, we study the existence and blow-up of solutions to a

nonlinear parabolic equation with unbounded Laplace operators on locally finite graphs:

Ut

= Au + h(x)f(u(z,t)). First, the existence and uniqueness of mild solutions in a short time

interval are established using the Banach fixed-point theorem. Then, by skillfully constructing
auxiliary functions and under appropriate conditions concerning polynomial growth of the graph
and the nonlinearity f, the finite-time blow-up of mild solutions is proved via heat kernel estimates.
These results extend those in the literature [13].

Keywords: unbounded Laplacians operator; blow-up; parabolic equation
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