
Transactions of NAS of Azerbaijan 91

Rafiq A. RASULOV

BLOW-UP SOLUTIONS TO NONLNEAR

PARABOLIC EQUATIONS

Abstract

In the paper we consider infinitely growing for finite time solutions to non-
linear parabolic equations. In certain conditions such equations describe the
processes of electronic and ionic heat conduction in plasm, diffusion of neu-
trons, alpha-particles and etc.

Investigations of infinite solutions or aggravation regimes occupy a special place
in the theory of nonlinear equations.

One of the principal concepts in the theory of nonlinear evolutionary equations
are notion on so called eigen functions of nonlinear dissipative medium.

It is known well that even in the very simple cases of nonlinearity, depening on
the critical exponent, the solutions of a nonlinear parabolic equation may infinitely
grow for finite time (”blow-up”) i.e. there exists such T > 0 that

‖u (x, t)‖L∞(Rn) →∞, t→ T <∞.

For example, in the paper [1] in the simpliest case of nonlinearity the existence
of infinitely growing solution for finite time is proved. In the paper [2] it is shown
that depending on the critical exponent any non-negative solution blows-up for finite
time.

Such results were obtained also in the papers [3] and appropriate theorems are
called Fujita and Fujita-Hayakawa type theorems as well.

One can find more detailed review in the papers [6],[4],[5].
We consider the equation
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in the bounded domain Ω ⊂ Rn, n ≥ 2 with nonsmooth boundary, i.e. the bound-
ary ∂Ω contains conical points with opening of an angle ω ∈ (0, π). Denote Πa,b =
{(x, t) : x ∈ Ω, a < t < b} ,Γa,b = {(x, t) : x ∈ ∂Ω, a < t < b} ,Πa = Πa,∞,Γa = Γa,∞.

The functions f (x, t, u) ,
∂f (x, t, u)

∂u
are continuous with respect to u and uniform

in Π0 × {u : |u| ≤M} for any M < ∞, f (x, t, 0) ≡ 0,
∂f
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≡ 0. Besides, the

function f is measurable with respect to all arguments and doesn’t decrease with
respect to u. We consider Dirichlet’s boundary condition

u = 0, x ∈ ∂Ω (2)

and initial condition
u|t=0 = ϕ (x) (3)




