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Behavior of symmetric reaction-diffusion problems near their critical values

PANAYIOTIS M. VLAMOS

ABSTRACT.
We study the behavior of the Gelfand problem in its symmetric form and in the case where the critical value of the positive parameter δ does not
belong in the spectrum of solutions of the corresponding steady-state problem. Using comparison techniques we obtain suitable upper and lower
time-dependent solutions, which lead us to estimations of the time-dependent solution and of the blow-up time.

REFERENCES

[1] Amann, H., On the existence of positive solutions of nonlinear elliptic boundary value, Indiana Univ. Math. J. 21, 1971, 125-146
[2] Bebernes, J. and Eberly, D., Mathematical problems from Combustion Theory, Springer-Verlag, 1989
[3] Crandall, M. and Rabinowitz, P., Some continuation and variational methods for positive solutions of nonlinear elliptic eigenvalue problems, Arch.

Rational Mech. Anal., 58 (1975), 207-218
[4] Gelfand, I., Some problems in the theory of quasilinear equations, Amer. Math. Soc. Transl., 29, 1963, 295-381
[5] Keller, H. and Cohen, D., Some positone problems suggested by nonlinear heat generation, Jl Math. Mech. 16, (1967), 1361-1367
[6] Lacey, A., Mathematical analysis and thermal runaway for spatially inhomogeneous reactions, SIAM Jl. Appl. Maths, 43, 1983, 1350-1366
[7] Lacey, A. and Tzanetis, D., Global existence and convergence to a singular steady state for a semilinear heat equation, Proc. Roy. Soc. Ed, 105A, (1986),

289-305
[8] Sattinger, D., Monotone methods in nonlinear elliptic and parabolic boundary value problems, Indiana Univ. Math. Jl., 21 (1972), 979-1000

IONIAN UNIVERSITY

DEPARTMENT OF INFORMATICS

49100 CORFU, HELLAS

E-mail address: vlamos@ionio.gr

Received: 12.09.2008; In revised form: 13.03.2009; Accepted: 22.05.2009.
2000 Mathematics Subject Classification. 35K57, 35K20.
Key words and phrases. Reaction-diffusion, upper and lower solution, stationary solution, blow-up time, spectrum.

544


	References

