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Abstract. Consider the Cauchy problem 

Ut = Uxx + uP, X E JR, t > 0, 

u(x, 0) = uo(x), x E JR, 

where p > 1 and uo(x) is continuous, nonnegative and bounded. Assume that u(x, t) blows 
up at x = 0, t = T and set 

__ 1_ X 

u(x, t) = (T- t) P- 1 <f>(y, T), y = rrrc--;• T = -ln(T- t). 
vT-t 

Here we show that there exist initial values uo(x) for which the corresponding solution is 
such that two maxima collapse at x = 0, t = T. One then has that 

1 
</>(y, T) =(p- 1) P- 1 - Cre_.,. H4(y) + o(e-r) as T-+ oo, 

with Cr > 0, H4(y) = c4H4(yj2), 

where c4 = (23 ( 47r) 114)- 1 , H4 (s) is the standard 4th-Hermite polynomial, and convergence 

in (1) takes place in C1:·; for any k 2: 1 and some a E (0, 1). We also show that in this case, 

where the convergence is uniform on sets 1~1 ~ R with R > 0. This asymptotic behaviour 
is different (and flatter) than that corresponding to solutions spreading from data u0 ( x) 
having a single maximum, in which case 

(1) 

(2) 

--'- (47r)I/4(p -1)- P~' Hz(y) 1 
</>(y,T)=(p-1) P- 1 - ·--+o(-)asT-+00, (3) 

.,fip T T 

lim(T- t) P~ 1 u(~(T- t) 112 lln(T- t)l 1 / 2 , t) = (p- 1)- P~ 1 (1 + (p- 1) e)- P~ 1 • (4) 
tTT 4p 

1. Introduction and description of results. Here we consider the following 
Cauchy problem 

Ut = Uxx +uP when - oo < x < +oo, t > 0, 

u(x, 0) = u0 (x) when - oo < x < +oo, 
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