
P
os
te
d
on

A
u
th
or
ea

10
F
eb

20
20

—
C
C

B
Y

4.
0
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
58
13
64
41
.1
43
15
53
6
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

A structurally damped σ-evolution equation with nonlinear memory

Marcello D’Abbicco1 and Giovanni Girardi2

1University of Bari
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Abstract

In this paper we investigate the global existence of small data solutions for the following structurally damped σ-evolution model

with nonlinear memory term % \[u {tt}+(-\Delta)ˆ\sigma u+\mu(-\Delta)ˆ{\frac{\sigma}{2}}u t=\int 0ˆt (1+\tau)ˆ{-\gamma}|u -

t(\tau,\cdot)|ˆp\,d\tau,\] % with σ>0. In particular, for $\gamma\in ((n-\sigma)/n,1)$ we find the sharp critical exponent,

under the assumption of small data in˜$Lˆ1$. Dropping the˜$Lˆ1$ smallness assumption of initial data, we show how the

critical exponent is consequently modified for the problem. In particular, we obtain a new interplay between the fractional

order of integration˜$1-\gamma$ in the nonlinear memory term, and the assumption that initial data are small in˜$Lˆm$, for

some˜$m>1$.
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