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Abstract. This paper is devoted to the study of the well-posedness of semilinear heat
equation with initial data in Besov space of negative regular index by using the endpoint

Strichartz estimates in Time-Space Besov space. More precisely, we prove that for initial
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data in B n;(zin and B n;(zin , the semilinear heat equation has a unique local and global
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solution and the solutions are continuous to initial data with respect to time variable ¢
under certain conditions of e and n. We also establish similar local results in subcritical
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cases for initial data in B, under certain conditions of «, p,r and n.

Keywords. Heat equation; Semilinear; Time-Space Besov space; Bony decomposition;

Well-posedness; Besov space; Semigroup.

AMS (MOS) subject classification: 35K05, 35K15, 46E35, 37C25.

Dynam. Cont. Dis. Ser. A, vol. 20, no. 3, pp. 327-339, 2013.



References

(1]
(2]

(6]

[7]

(12]

13]

[14]
[15]
[16]
[17]
[18]
[19]

20]

(21]

H. Bahouri, J. Chemin, R. Danchin, Fourier analysis and nonlinear partial dif-
ferential equations, Springer, 2010.

M. Ball, Remarks on blow-up and nonezxistence theorems for nonlinear evolution
equations, Quart. J. Math., 28 (1977), 473-486.

J.M. Bony, Calcul symbolique et propagation des singlarité pour les équations aux
dérivées partielles non linéarires, Ann. Sci. Ecole Norm. Sup, 14 (1981), 209-246.

H. Brézis, T. Cazenave, A nonlinear heat equation with singular initial data,
Journ. d’anal. math., 68 (1996), 186-212.

H. Brézis, T. Cazenave, Y. Martel, and A. Ramiandrisoa, Blow-up for us — Au =
g(u) revisited, Adv. Diff. Eq., 1 (1996), 73-90.

M. Cannone, Ondelettes, paraproduits et Navier-Stokes, Dierot Editeur, Paris,
1995.

M. Cannone, Harmonic analysis tools for solving the incompressible Navier-
Stokes equations, in Handbook of Mathematical Fluid Dynamics vol. III (S. Fried-
lander and D. Serre edit.), pp. 161-244, Elsevier, North Holland: 2004.

T. Cazenave, F. B. Weissler, Asymptotically self-similar global solutions of the
nonlinear Schrodinger and heat equations, Math. Zeit., 228 (1998), 83-120.

J.Y. Chemin, Théorémes d’unicité pour le systeme de Navier-Stokes tridimen-
sionnel,J. Anal. Math., 77 (1999), 27-50.

H. Fujita, T. Kato, On the Navier-Stokes initial value problem I, Arch. Rat. Mech.
Anal., 16 (1964), 269-315.

V. A. Galaktionov, J. L. Vasquez, Continuation of blow-up solutions of nonlinear
heat equations in several space dimensions, Comm. Pure Appl. Math., 50 (1997),
1-67.

B. Gidas, J. Spruck, Global and local behavior of positive solutions of monlinear
elliptic equations, Comm. Pure Appl. Math., 34 (1981), 525-598.

Y. Giga, Solutions for semilinear parabolic equations in LP and regularity of weak
solutions of the Navier-Stokes system, J. Differential Equations, 62 (1986), 186—
212.

A. Haraux, F. B. Weissler, Non uniqueness for a semilinear initial value problem,
Indiana Univ. Math. J., 31 (1982), 167-189.

S. Ibrahim, R. Rad, M. Majdoub, and T. Saanount, Well-posedness and uncondi-
tional nonuniqueness for a 2-D semilinear heat equation, arXiv:1008.2443v1.

H. Koch, D. Tataru, Well-posedness for the Navier-Stokes equations, Adv. Math.,
157 (2001), 22-35.

P.G. Lemarié-Rieusset, Recent developments in the Navier-Stokes problem, Re-
search Notes in Mathematics, Chapman & Hall/CRC, 2002.

F. Planchon, Solutions globales et comportement asymptotique pour les équations
de Navier-Stokes, These, Ecole Polytechnique, 1996.

F. Ribaud, Cauchy problem for semilinear parabolic equations with initial data in
Hp(R™), Rev. Mat. Iberoamericana, 14 (1998), 1-46.

B. Ruf, E. Terraneo, The Cauchy problem for a semilinear heat equation with
singular initial data, Evolution equations, semigroups and functional analysis
(Milano, 2000), Progr. Nonlinear Differential Equations Appl., 50, 295-309,
Birkhauser, 2002.

E. Terraneo, Application de certains espaces de l’analyse harmonique aux e-
quations de Navier-Stokes et de la chaleur non-lineaire, Université Evry Val
d’Essonne, 1999.



[22] H. Triebel, Interpolation theory, function spaces, differential operators, North
Holland Publishing Company, Amsterdam, New York, 1978.

[23] F.B. Weissler, Local existence and nonezistence for semilinear parabolic equations
in LP Indiana Univ. Math. J., 29 (1980), 79-102.

[24] F. B. Weissler, Existence and nonezistence of global solutions for a semilinear
heat equation, Israel J. Math., 38 (1981), 29-40.

Received March 2012; revised April 2013.

http://monotone.uwaterloo.ca/~journal/



