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We say that u is a solution of (1) if u €
1’p(§2), u>0ae., f(u) € LY(Q), and

WO
/ VulP°Vu - Vo de = )\/ f(u)yp dz,
(2 9

for all p € C2°(1).



Problem (1)) appears in several mathemat-
ical models:

* Models of combustion.

* Thermal explosions.

* Gravitational equilibrium of polytropic stars.
* Glaciology.

* Non-Newtonian fluid flow (p > 2, for di-
latant fluids, and 1 < p < 2, for pseudo-
plastic fluids), ...



Theorem 1 [CS07]. Assume (Al). Then,
there exists \* € (0,00) such that:

o If A € (0,\%), then (1)) admits a mini-
mal reqular solution wy. Moreover, ev-
ery uy 15 semi-stable.

o [f X\ > X%, then (1) admits no reqular
solution.
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Energy tfunctional:

1
Jy(u) = Z_?/Q IVulP de — )\/QF(U) dx,
where
t
F(t) :/O f(s)ds.

Definition. Let u be a solution of (1). We
say that u is semi—stable if

D?Jy(u) > 0.
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(GP92,GPPY4]: Assume f(u) = e".

W o= limuy € LC(Q)if N <p+ ——.

ATA
Sharp it {2 = Bj.



1.1 Power reaction terms

Theorem 2 [CS07]. Assume (Al),
0< f(t) <c(l+t)"
for allt > 0, and

)t
it = ny = -

Then u* belongs to Wol’p(Q) and it is a so-
lution of (1yx). Moreover, if m < meg(p)
then u* € L%°(52).
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Remark 1. m < ms(p) is equivalent to

veamm =52 (vt i)




1.2. General reaction terms
Assume (A1), p > 2, and that (f(t)—f(0))Y/ (=1

1S convex.

Theorem 3 (S07a). If N < p(1 +p') then
u* = limy¢ yx uy is a solution of (1)x). More-
over the following assertions hold:
(i) If N < p+p' then u* € L*(Q).
(ii) If N > p+p' then v* € LY(Q) for all
1 < q < qp where

N

N—({p+p)

q = (p—1)



1.3 Other nonlinearities

Theorem 4 (S07b). Let

e (1)

then u* is a weak enerqgy solution to prob-
lem (1y+). Moreover:

(i) If in addition N < N(p) then u* €
L>®(Q).

(ii) If in addition N > N(p) then u €
LYQ) for all 1 < q < qp, where

_(p+2y/1-(p-1(1—71))N
N — N(p)

q0 -



Corollary 5 (S07b). The following asser-
tions hold:
(i) If f is a convex function, 1 < p < 2 and

2
N§p+—p1(1—|—\/2—p)

D—
then uw* € L>®(Q). In particular, if N <6
then u* € L%°(£2).

(i) If p = 2, 0 < 7—, and N < 6 then
u* € L°(0Q).



Theorem 6 (S07b). Let
()~ FO)
T+ = limsup

t——400 <t>2

Assume 7 < 1. If (p—2)/(p—1) < 7—
and

- =mp-1) (V- L) <

<p+]%(1—|—2\/1 p-D1-7)),
(iff N < H(p)) then u* € L°°(Q2).




Corollary 7 (S07b). Assume 7— = 14 >

(p—2)/(p—1). If N <p+4p/(p—1) then
u* € L>(Q).



