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1. Introduction
AFEETIX, 2 KITANIEIBUC 31T 2 F A e 8 5 fE X

O?u — Au+ dyu =u? in B¢ x (0,T),
u=0 on OB x (0,T), (1)
w(0) = f, du(0) =g in B°

#EZ%. ZIZT, B={zcR?; 2| <1} ThDb, f, g3tz 32. Zorx, D
NTEFES NSRBI u DD BRI OFHIHICOWTER T 5.

Toax(f,g) ==sup{T > 0; (1)1X(0,T) 1B} 255 % HD }.

N ZOTEZEERY (N € N) 2B % FiEHBEERBN K (07u — Au+ 0w = [ul?) 12
DVTH, 1 <p<1+3 DL ZO/NRGIHHEIH T 2 ROBHEBRR, 1+2 < p(<p.)
DY EO/NSBRKIBIRDIFED KK HSNT WS, WIGF 2 fFOTEAER BRI D W
THUTDO LI IEHINTWVWS 1 0< f,g€ CPRY)\ {0} LT

Ce G ifl<p<1+2,

Thax(ef,€9) =~ { (e 1)

exp(Ce™w) ifp=1+%,
(Matsumura [6], Lai-Zhou [5]) . AMRAEIRQ (N > 2,Q°: a > %7 b)) DEEITOWT
b, NS RATIMEICN S B RSO AL IHFEZ DT S 1+ 2 2k o Th
2o ZeBHHNTWS (Tkehata [4], Ogawa—Takeda [7]) .

KRR DFIIT T2 0 7= DiF, 2 RDIFFIUTEE & D 2 KItBITREN (Qu — Au = u?)
DHVERE D IE B BRI RIBRE D IEFFED Tkeda-S. 2] IS K DRI N2 12X 5. [2]
Wk, ZoMEDIEEAMROMBOFER M w(0) = f € C5°(B°) \ {0} i2ht
LT

EDFTEREL S exp (exp(Ce™)) (e < 1)

7% (optimality 1 Grigor'yan—Saloff-Coste [1] DAVERAEIRIC BT 2 BVEBEDFE TR
iz W 2) . [2] I8 K o TAGETE 2 5 (1) OOFERENII S 2 [AHED
b7 & DFHi S BN TN 223, KEGENX (OS5I (265 % optimal 72 /#
DIFERF R D TR I & L TR,

ARFEE T, NashBAERXEH W8 LWFIEIZ X D optimal 728 O 171E e i FEA
DETFBZ e ZiHT 5.
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2. Result
LUR23, ARWFE TR (1) OOFFER RIFHHCN 3 2 FIRTH 5.

Theorem 2.1 (Ikeda—S.—Taniguchi—Wakasugi [3]) g € L?(B°) {ZERNFRT, 22D

lg(x)|log |z| dx < +o0
BC

ZitiZe3 35, TOLE, DEIEMc,eoDFELTU N 2T !
Tnax(0,29) > exp (exp(ce™)) (0 <e < &).

M DE L o701, (1) DR log 2| 2223 T JERMNICHED LT Bohd

d? d
(@ + E) /Bculog|$’dx = /BC lu|?log |z|dz, t € (0,T)

Y, ZOEAEGIET 2720128 L < EA L7z Nash BIARER
/ lu|?log |z| dz < C’HVuHLz(Bc)/ |u| log |z| dx
Be Be

TH5. TUHIEHET, ||Vullpzpy ® FRMEETO) BELBEL— N 2HWS
Z e CIMEIREOMERIHTE 2. 2o [FEAMN) 2HEMHET 2 72D I HIIEICER
FEZERLTW3. ElicOWT, DD 2R DL 72u.

SE Xk

[1] A. Grigor’yan, L. Saloff-Coste, Dirichlet heat kernel in the exterior of a compact set,
Comm. Pure Appl. Math. 55 (2002), 93-133.

[2] M. Ikeda, M. Sobajima, Remark on upper bound for lifespan of solutions to semilinear
evolution equations in a two-dimensional exterior domain, J. Math. Anal. Appl. 470
(2019), 318-326.

[3] M. Ikeda, M. Sobajima, K. Taniguchi, Y. Wakasugi, Lifespan estimates for
semilinear damped wave equation in a two-dimensional exterior domain, preprint
(arXiv:2305.05124).

[4] R. Ikehata, Two dimensional exterior mized problem for semilinear damped wave equa-
tions, J. Math. Anal. Appl. 301 (2005), 366-377.

[5] N.-A. Lai, Y. Zhou, The sharp lifespan estimate for semilinear damped wave equation
with Fugjita critical power in higher dimensions, J. Math. Pures Appl. (9) 123 (2019),
229-243.

[6] A. Matsumura, On the asymptotic behavior of solutions of semi-linear wave equations,
Publ. Res. Inst. Math. Sci. 12 (1976/77), 169-189.

[7] T. Ogawa, H. Takeda, Non-ezistence of weak solutions to nonlinear damped wave equa-
tions in exterior domains, Nonlinear Anal. 70 (2009), 3696-3701.



