Lifespan for solutions to a semilinear heat equation on
the stratified Lie groups
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{ut+£u: lulP, z € G, t >0, (L.1)

u(0,2) = eup(z),z € G
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2. Stratified Lie groups

Stratified Lie groups DEHRIFA T D@D, #FEL X [1] 25, VY —# (RY o) »°
RD 2 DDFM%ERETZF & &, the stratified Lie group £, G = (R4, 0,dy) & itk
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1. For dy +---+d., =d, dy, - ,d, € Nand r > 1, the decomposition R? =
R x ... x R% holds and for any A > 0, the dilation dy : R? — R? defined by

on(z) = ox(zW, - 2y = AW, ..o Xrz™),
where 2¥) € R% for k =1,--- ,r, is an automorphism of the group G.

2. Let dy be as in (i) and Xy, -+, Xy, be the left invariant vector fields on G such
0
that X (0) = 8_’0 for k=1,--- ,dy. Then Hérmander condition
Tk

rank(Lie{ Xy, -+, Xy, }) =d

holds for any x € RY, that is, the iterated commutators of X, -+, X, span the
Lie algebla g of G.

rﬁ@@%%vf%%b\JV:jiMpGG@%Emﬁ%%?or:2®%é@ﬁ
_ﬁ&ﬁ’\]tﬁfﬁdua LT, /\»rJz“w\“)bﬁ‘%%;ﬁ‘%umwfwéo ¥, GOV TITIT V%R
Lo -3 X2THRF, (LRI T < ERIETH B 2 L AR5 hTL
B, X5z, LOBE L LE

%
T N 2n r!
el = (zw ) L
j=1

I
w®
5

S
m
!

CEERT D,



3. EER
ERERIIRE 725, ABHEHTIE, EITEH2IZOWTEEHZAT S,
Theorem 1 (Non existence of global weak solutions for 1 < p < pr [2], [5]).

Let 1 < p <pp=1+2/N, where N is the homogeneous dimension of G. Assume that
ug € LY(G) satisfies
R—o0

lim inf/ up(z) dx > 0,
Dg

where D = BY(R) x B%2(R?) x --- x B¥(R"), B%(R) = {2 ¢ R%
Then there exists no global weak solution to (1.1).

9] < R'}.

Theorem 2 (Upper bound estimates for the lifespan [2], [5]). Let 1 < p < pp =
1+ 2/N, where N is the homogeneous dimension of G. If ug is in L'(G) satisfying

/Guo(ac) de >0

and supported by
supp ug C {z = (zW, .- 2 e G, |zWP + 2P|+ + 207 < Ro}

for some Ry > 0, then there exists g > 0 such that for any e € (0, &0, we have

Ce 1) if 1< p<pp
T(g) S Y )
eXp<C€_(p_1))7 pr = PrF,

where C' is a positive and independent of € and
T(e) =sup{t >0 | u is a weak solution to (1.1) in [0,T) x G}.
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