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Abstract

The purpose of this article (composed of two parts) is the study of the generalized
dispersal operator of a reaction-diffusion equation in LP-spaces set in the finite conical
domain S, , of angle w > 0 and radius p > 0 in R?,

This first part is devoted to the behaviour of the solution near the top of the cone
which is completely described in the weighted Sobolev space W;’f 1 (Sw,p), see Theo-

p

rem 2.2.
Key Words and Phrases: Fourth order boundary value problem, conical domain,

weighted Sobolev spaces.
2020 Mathematics Subject Classification: 35B65, 35J40, 35J75, 35K35, 46E35.

1 Introduction

This work required the use of many calculations and non-trivial checks linked, among other,
to the theory of sums of linear operators. This is why we were forced to split this work into
two more or less independent parts.
In this first part, we consider the generalized following reaction-diffusion equation
ou

5 —A%y + kAu+ f*(u) in Ry xQ,

u(0) = ug given
Boundary conditions for u on 0f2,

(1)

where k is a positive number, f* is a non-linear reaction function and 2 is a bounded conical
domain. This work is a natural continuation of the one studied in [5]. The originality of this
work lies in the fact that the open set 2 is conical whereas in [5], it was cylindrical.

The study of the spatial operator, that is the linear combination of the laplacian and the
bilaplacian, in (1) required the analysis of a sum of unbounded linear operators in a Banach
space, carried out in part I, see [6]. Note that, by similar techniques, we can prove that the
dispersal operator in (1) generates an analytic semigroup, see for instance [7].

Such problems, set in conical domains, model many concrete situations related to pollu-
tion for instance.

More precisely, in this work, we consider the following 2 dimensional sector

Q=58,={(z,y) = (rcosf,rsinf):r>0and 0 < 6 < w},
with its lateral edges

{ I‘O = (07 +OO) X {O}
r,=H{

(rcosw,rsinw): r>0 };



here w € (0, 27].
It is known that the study of problem (1) in LP-spaces needs the analyze of the following
linear stationary problem

A%y —kAu=f in S,
d (2)
u:—u:() on I'gUT,.
on
This work is inspired by the one done in [3] and [4], where the author has considered, in
a hilbertian framework, the following boundary problem

A%u=0 in S,

o
-~ On

The author has proved that the solution of this problem writes as a "superposition" of
particular solutions with separate variables of the form x1 j(r)x2,;(6), for j € N. The basic
tools used are based on the compact operators belonging to the so-called Carleman class and
the Fredholm determinants.

Let us recall some known results concerning the biharmonic equation in a conical domain
or in a Lipschitz domain. In [9], the authors gave many estimates concerning the solution of
the Dirichlet problem in LP for the biharmonic equation in Lipschitz domain. In [1], many
results are given for general higher-order elliptic equations in non smooth-domains. In [10],
the author has studied the following problem

A2u = f in S%l
u=Au=0 ondS,,

U =0 onT'gUT,.

where f € L%(S,,1). He has proved the two following results
1. If w <, the variational solution writes, in the neighbourhood of O, as
Uy = ULw T U2 + U3 w,
with w1, € HH%*E, U € H*t57¢ and U3 € H*, for a small € > 0.
2. If w = m, in the neighbourhood of O, the variational solution is verifies

Uy € H*.

This article is organized as follows. In Section 2, we state our problem in polar coordinates
and our main result in Theorem 2.2. In Section 3 we reformulate our problem as a sum of
linear operators. Then, Section 4 is devoted to its proof.

2 Statement of the main result

We introduce the following polar variables function
v(r,0) = u(rcosf,rsinf) = u(zx,y).
It is known that the laplacian and the bilaplacian, in polar coordinates, respectively write

A _l <8>2+32 v 10v 1 0%
uirg Tar 062

:ﬁ+25+r7@:: Ao, (3)




and
2 10 102\
Atu = (mzﬂm*maz) vi= Ay
_ v 2 v 10w 200 2 9 10% 40 10v
Toort T r2or2002 904 T ror3 r30ro02  r20r2  r4 902 3 0r

Remark 2.1. We can generalize this work to the dimension n :

(4)

o%v n—l@_‘_iA,U’

A=Y 02
b 0r2+ r Or r2

where A’ is the Laplace-Beltrami operator.

We set
f(x,y) = f(rcos,rsinf) = g(r,0).

Let v € R. In the sequel, we will use the following weighted space Sobolev spaces on S, by:

gt
WIP(S,) = {v € D/(Su),¥ (i) €N 10 it j <y 17T s Lp(Sw)} . ()

Note that f € LP(Q2) means that g € L} (S,) := Wg’p(Sw). In fact, we have
P

P
[ 1) rdsdy = [ gt 0)rdrdo = [ |rg(r.0)drds.
Q Sew Sw
We will focus ourselves, on the case when S, is replaced by the finite sector:
Swp=1{(z,y) = (rcosf,rsinf) : 0 <r < pand 0 <l <w},

and its two lateral edges:

{Fo = (0,p) x {0}

I'v, = {(rcosw,rsinw) : 0<r <p},

where p > 0 is given small enough.
Then, in polar coordinates, problem (2) writes

Asv —kAv=g inS,,

ov ov (6)

— %(r, O) = —G(T,w) =0

where A and Ay are given by (3) and (4).

In this article, we will focus ourselves on the resolution of problem (6) to obtain the
behavior of the solution v to problem (6) in LP-weighted spaces, in the neighborhood of
the top of the cone. To this v corresponds a solution uy to problem (2) by applying the
inverse changes of variables and functions. We point out, that there is no reason for this
solution ug to coincide with the variational solution w,,, belonging to the Hilbert space
H2(S,0,) 1 HY(Su,).

To solve problem (6), we will use results given in [6] and to this end, we need to consider

7 = min [Im(z;)| > 0,



where (2;);>1 are the solutions of the following transcendent equation
(sinh(z) + 2) (sinh(z) —2) =0, with Re(z) > 0.

Actually, according to [2], we have
T~ 4.21239.

w(3—]27) < T (7)

2
Recall that 3 — = is exactly the Sobolev exponent of the space W?3? in two variables.

We assume that

p
Let us remark that we have two cases:

1.if0<w< % ~ 0.45m, then (7) is satisfied for all p € (1, 400).

2
2. if L cw< T 1.347, then (7) is satisfied for 1 < p < il
3 3w —T
Our main result is the following:
Theorem 2.2. There exists pg > 0 such that for all p € (0,p0], g € L4 (S,,,) with p
p
satisfying assumption (7), problem (6) has a unique strong solution

47
vE W, (S.,).
p

More precisely, for ¢ = 0,1,2 and j = 0,1,2,3,4 such that 0 < i+ j < 4, we have

oty

—— ¢ [P
orig6i (Siop):
and R o
gu v P gv _gp
a5 gragg © Lomi(Bp) and 5 € Ly 4 (Suy).

3 Reformulations of problem (6)

3.1 Some preliminary calculus

v
Let us introduce the auxiliary function —. Then
r

(3 () = (30 (5 )

L () (1 2
o or " " ror  Or?

LD (V) (10,
a r r(?r r " ror Or?)]’

A — 1@_’_& +i&_1 (8)2(U)+U+2 8(U) +1a2<v>
v= ror  Or? r29602 r T@r r r Tar r rof? \r)’

SO



Moreover, we have

IN2[/ o\%Tw
o= () _(Tar) [H
- () [(2) (5+59)]
o Tar _Tar r  Or
_ (6>2'v_8v o
o rar T or r87"2
_ (8> v v 50
- Usr) | 7 T or T o3
_ v _ v O a0 50l
o oo ors T art

and
a o2 2 /v
He = (aez 1) 5 (ae?“) )
0%v 1 { 52 2
<892 1 ( r2>+r<392“> v

T A T
T or or2  r 06? 0020r T80287“2 rogt o’

Therefore, we obtain that

A%y =11, 4 .

We set
w= —
Then, in S, ,, problem (6) writes
1/ aN\2[/ a\2 02 8 \2 92 ?
(2 wrn (o2 ) 2] -
r(\ar) T U, )Y ) Taez | T (8)
ow ow
w(r,0) = w(r,w) = %(r, 0) = %(r,w) 0
w(p, 0) given.

3.2 Vector formulation of problem (8)

Now, let us consider the vector variable ¥(r, ) :

w

U = a 2 ,
(Tar) w

and the following matrix

.A: 82 2 82
_<392+1> _2<892_1>



‘We have

8 2
9\? 5‘>2
(rg) @ (rar)
- ON2/ O\2 o2 2 2 1\ 2
(Tar) (a> w (aez“) w+2<ae2_1> (a) v
0
= INZ/ 9\2 52 9\2 2 2
(r-2) (+2) +(8e> (+2) w+(892+1) v
B 0 B 0
II; + 11y A2y )T
We set

( 0 0) ( 0 0
Ag = 02 and By = < 0) .
802+1 1 2 T@r 0

We will precise the domain of all these operators in section 3.4. It is clear that the action of
these operators are independent. Then

0 0 w 0 0 w
(.A() =+ Bo) U = 82 o 2 + ) o 0 9 2

hence

(Ao +By) ¥ =

(2
a2y
() <;u>-

The generalized diffusion equation writes as

2
E [(ri) \IJ—A\II] —’:(A0+Bo)qf:<2).

Finally, we obtain the following complete equation
d\? 2 2 0
r— | U—AV| —kr*AgVU — krBpU = 5 |. 9)
or r°g
Note that linear operators A and Ag act with respect to variable 8 whereas operator By acts

with respect to variable ra—.
r



3.3 New formulation in a finite cone
We apply the following variables and functions change

r=pet, &t 0) =w(pe ", 0) and g(pe ', 0) =G(t,0)
then, it is easy to verify that

¢
¢ = 62¢
otz
Therefore, equation (9) is now set on the strip ¥ = (0, 4+00) X (0,w) and writes

2
[ R

”
2
= l@fb - A@] —kp*e ' Ap® + kpPe 2B [@] = ( 0 ) ,

ot2 ple 3G
( 2 s )
By = 0 .
99
ot 0

The boundary conditions, in problem (8), on w become

where

0 0
6(r,0) = B(r.) = 90(r,0) = 9(r,) =0,
As usual, we will use the vector valued notation:
o(t,0) o(t,.) (1)
@(t)(@) = CI)(t,H) = 82 = 82 (9) = 82 (9)
2own )\ 22 22

Hence, we deduce the following abstract vector valued equation

[®"(t) — AD(t)] — kpPe 2 Ag®(t) + kp’e 2 [B1®] (t) = < 0 ) ’

p3673tG(t)
where
0 0 10) 0
[B19] (t) = ) 92 | ()= 9
—2a 0 Frl —25 (t)

Note that .4 and 4y act on ®(¢) with respect to 6, while By acts on ® with respect to t.
To determine completely ¥ in a suitable space and also ®, it is necessary to give us a
boundary condition on ¥ in p. It means that ® is given at t =0 :

B(0) = Po.

Now, we have to solve on (0, 4+00) the following problem

D (1) — AD(t) — kpPe 2 Ad(t) + kp2e=2t [B1®] (¢)

Il
VR
he)

o

)

@w o
Q
—~

~
S—
N~
—~

—_

(@)
SN—

B(0) = By



Remark 3.1. Note that the boundary condition at ¢ = +o00, will be included in the vector
valued space containing the solution ®.

3.4 Sums of linear operators

In this section, we are going to write problem (10) as a sum of linear operators, firstly in the
following Banach space

X = WZP(0,w) x LP(0,w),

see (12) below and secondly, in LP(0, 4+o00; X), see (13) below.
Here X is equipped, for instance, with the following norm

()

Wo(0,0) = {p € W(0.w) : 9(0) = p(w) = ¢/(0) = ¢/(w) = 0}

= ||¢1||W02’P(0,w) + ”¢2”L1’(07w) )
X

where

Then, we define the linear operator A by

D(A) = [WHP(0,0) NWEP(0,0)] x WEP(0,w) € X
(0>
(G ) _ 2 2 2 ( Y1 )
A = 0 0 , € D(A).
<¢2 —((992+1> ¢1—2<692—1>¢2 (0
In the same way, we define operator Ay by
D(Ao) = WZP(0,w) x LP(0,w) = X
0
(1 _ 2 Y1
AO( e ) = (562+1>¢1+w2 | ( e ) € Do)

It is clear that D(A) C D(Ap). Note that operator Ag is continuous from X into itself since

Y1
H““” ( e )

0 52
_ 2
X (8692+1>¢1+¢2 (892+1> Y1+ 92
(o

< Wrllywzoo) + %2l o) = H( Vo )

H LP(0,w
x (Ow)

X
Equation (10) is set in the Banach space X.
Recall that the second member in problem (2) satisfies

felLf(S,,), forpe(l,+o00).

Set
t e G)() = e MG(t, ) = H(t,.) = H(t)(.).



Therefore, we have
/ |f(z,y)|P dedy = / lg(r, )P rdrdf = p* / |G(t,0)|P et dtdd
S

P
- p/ t9)’ dtdf

_ p2/+ooe [(/ |H(t) !pd0>l/prdt

= 2 [T DOl |

It follows that the second member H is in the weighted Sobolev space

{H s ) € LP(E)} — L2(0, +o00; I (0,w)).

where

2
v=3—->1,
p

is exactly the Sobolev exponent of the space W3P(X) in dimension 2.
Then, since it would not be easy to work in weighted Sobolev spaces, we will use the
following new vector valued function :

wo-ewo-(S8)-(50)

o0 - (vl ).

(1) = —ve V() + eV (t) = e (9, — vI) V (1),

Since we have

we deduce that

and
" (t) = v e V(1) — e VI (1) + e VIV (1) = e TVE (8, — vI)P V (1).

Moreover, we obtain

s = (5 o) (St )
L 0 0 Vi(t)
= e —2(8, —vI) 0 Va(t)

= e " [BV](t)

0 0
By = < —2(8y — vI) 0)'

e V(8 — D)2V () — e AV (1) — kpPe e 2 AV (1)

—kp?e e [(BaV)] () = ( p313(t) )
V(0) = @,

where

Hence, problem (10) becomes



then

(8 — V)PV (£) — AV () — kpPe 2 AV (1) — kp*e™ [(BV)] (1) = ( Pt )
V(0) = .

Note that Remark 3.1 holds true for V.
We will be interested, in particular, in the following homogeneous problem

(00— vIP V(1) — AV (1) — ke AV (1) — kpPe [(B2V)] (1) = ( et ) (12)

V(0) = 0.

‘We have
ts pPe"H(t) € LP(Z) = LP(0, +o0; LP(0,w)),

and

0 p AP P —Ip .
t — ( Pt H () ) el <O,+oo,W0 (0,w) x L (0,w)> = LP(0, +00; X).
Finally, let us introduce the following abstract linear operators:
D(Ly) = {VeW?(0,+00;X) : V(0) = V(+o0) = 0}
[L1(V)](t) = (0 — I/I)2 V(t)=V"(t) = 20V'(t) + 2V (1),

i —3_2
with v =3 — 2 € (1,3),

D(L5) = {V € LP(0,4o00; X) : for a.e. t € (0,+00), V(t) € D(A)}
{ [L2(V)] (1) = —AV(2),
D(P1) = {V € LP(0,+o00; X) : for a.e. t € (0,+00), V(t) € D(Ap)}
{ [PLV)I(t) = —e AV (1),
e D(Py) = WhP(0,400; X)
{ [Po(V)](t) = —e 2 (B:V)(t).

Then, problem (12) can be written as the following abstract equation
(L1 4+ L)V +kp* (PL+P2)V = F, (13)

set in LP(0,4+o00; X)), with p € (1, +00), where, for almost every ¢ € (0, +00)

‘F(t) = ( p3eJ?H(t) ) :

4 Proof of Theorem 2.2

4.1 Resolution of equation (13)

Equation (13) will be completely studied in the second part of this work by using the sum
theory of linear operators, where the main result described by Theorem 1.1 in [6] states that

10



there exists pg > 0 such that for all p € (0, pg], there exists a unique solution V' € D (L1 + Ls)
to equation (13) that is

V e WP(0, 400; X) N LP(0, +00; D(A)).

Thus, we know that there exists a continuous extension from WP (0, +00; X) into W2P?(R; X)
and also from LP(0,4o00; D(A)) into LP(R; D(.A)); it suffices, for instance to use the well-
known Babich techniques.

Set ‘7, this extension of V' which writes

v:<%>.

Vi € W2 (Ry WGP (0,w)) N LP (R; WHP(0,w) N WGP (0,w))

Then,

and

Vy € W2P (R; LP(0,w)) N LP (R; WiP(0, ) ) -
We deduce, for instance, that
Vi,V € WP (R x (0,w)),
by using the Mihlin’s theorem (see [8]) and
Vi € W2 (RyWP(0,w)) 0 L7 (R; WAP(0, ) ).

Therefore, we deduce that V; and V, have the same regularities on (0,p) x (0,w), with
p € (0, po).

4.2 Regularity of V(¢,0) =V (¢)(0)
Recall that, from (11), we have
V(t)=e"®(t) and &(t) =e VV(1).

Moreover, since r = pe~!, we have

—t
v(pe™", 0
Vi(t,0) = Wa

2
where v =3 — — € (1,3) and
p

4.2.1 Regularity of V;

Here, we explicit the fact that

Vi € WP ((0,+00) x (0,w)). (14)
We have
+00 +00 v(pe —t ,0) p
[ meopaa= [ i | 40 dt < oo

11



Setting r = pe~!, we obtain
/+oo /w U pe_t 0

o) PN S | d9 dr

dedt = //
= //r_4p+1]v(r,9)|pd9dr.
0 Jo

1/+1+7

Then, we have

v € L2 (Sup), (15)
where 9 = —4 + %. Moreover
oy _ 1 9 —t (v+1)t
5 —(t,0) = T o (v(pe ,0)e )

1 v
_ (v+1)t —t o wtY —t
- py+1 ((V + 1)6 v(pe 79) pe 87’ (pe ’ 0)) )

hence
1 ov, _, (r+1) oVi(t,0)

= -t gy —
(pe t) 87“( pe ) (pe_t)u-i-lv(pe ’ ) ot
Thus, in virtue of (14) and (15), it follows that

1
(1.0) > Lo 0% pe™"0) € LP((0, +00) x (0.w))
(pe=t)” or
and
oo yw 1 ov, _, |P 1 81}
/0 /0 et g e 0| dodi = / / et 2010 "0 dr
= /p/ P3Pt —(r 0) pd@ dr
o Jo or'’ '
So, we obtain
00 € 18, (S, (16)
where 71 = -3 + %. Furthermore, we have
0*Vy v+10 _ y v o, 0v, _ Py 0%,
92 (t,0) = Wa (U(pe tve)e( +1)t) — E@ tg(pe 75’9) + ?e te tﬁ(pe t)@)
1
B 21 (<v + 1)ty (pet,0) — pe”’f%pe"% 9>> B p”ue”'*?;@e—t, 0)
1, 0%, _
+p,,,1€( Sz (e )
(v+1)2 _ 2v+1 0v ' 1 v,
= 0) — — 0 — 0
(pe—t)V'H ( ,0) (pe=t)” 3r(p 0) + (pe_t)y—l a,r,z(pe .0),
hence
1 v 0*V; v+10v, _ (v+1) B
(,06 )l/ 1%(,06 t,g) = 12 (t,e) (pe_t)yg( t, (pe*t)l/—"_l (p@ t,@)



Thus, in virtue of (14), (15) and (16), it follows that

1 v, _
(t,0) — Wﬁ(ﬂe £,0) € LP((0, 4+00) x (0,w)),
and
+oo  pw 1 o%v i p P rw p
/0 /0 7([)671‘/)”71 ﬁ(pe ,0) d@ dt = \/(; /0 71/_1_’_; w T, 9) d9 dr
p
_ / / ~2pt1 a” o (r,0)| do dr.
So, we obtain
0%v
a2 € 15,(Sup)
where v = —2 + -
On the other hand 5V . 5
IV et p) = IV et
89 (pe 79) (pe )y+1 89( 70)
Thus, it follows that
+oo 6V1 —t B +oo  pw 1 ov _ p
p
_ / / —4p+1 8” (r, 9)‘ do dr.

So, we obtain

v
% € LE (Su,p)-
In the same way, we deduce that
0%v 0%
w € L (S(,J,p) and S L,p;l (Sw,p)~

orod
Now, we explicit the fact that

»v v otvy
Itoe?’ ot200’ ot206?

€ L7 ((0, +00) x (0,w))

We have

A (v+1)% v ' 2v+1 9% ot 1 O3v 4

8t289(t7 )_ (pe_t)u-i-l %(pe ’ ) (p@ t) 87’89( 79)+ (pe_t)u—l 8T269(p6 76)7
hence

1 Pv PV (v+1)2 0v, _, 2v+1 0%, _,

ety o208 " 0 = oo "0~ e 06O T ot prop 0

Thus, we obtain
v

5r29g € 125w

13



and in the same way, we have also

v v
5502 € Lt (Sw,) and 52907 € L (Swp)-

Now, we explicit the fact that

Vi € L7 ((0, +00); WH(0,w) ),

that is, for all e = 1,2, 3,4

+oo 81V p
/ | 892.1 (t,0) dt < +o0.
0 LP(0,w)
Then, we have
oo alvl oo w d'v 8
(t,0) det = ———(pe ', 0)| adb dt
/ / /0 /0 pe,t)l/—‘rl 807} <P€ ) )
8 U P
_ / / Pt 20 0oy ag ar,
which gives 4
v » _
900 € L (Sw,p), fori=1,2,34.
4.2.2 Regularity of V;
In the same way, we explicit the fact that
Va € WP ((0, +00) x (0,w)),
where
I\? (v _t Pv, ov, _, ¢
Va(t.0) = (50 ) () (000 =155 (pe,8) = S(oe™,0) + 2 (pe™,6)

It is clear, from subsection 4.2.1, that

v Ov w
"o g € Pn)

Moreover, we have

Vs B, 0%, petov, _,
E2(0,0) = —rpe™ S (pe0) + et (o, 0) = P e ),

hence o3 52 ‘g v
0V 07Uy pE OV OV
rpe” 5 (pe™,0) = pe o5 (pe ™, 0) = = —5 (pe™, 0) — 5~ (t,0).
Then
400 fw p 3p 1 a v
- - F—3pF1
/0 /0 ta2(pe Loy dodt = // Pt a2(7"9) d@dr
P rw 92v p
= / / p3P=2p—3pF1 ro—(r,0)| do dr
r
< pPT 2/ / —3p+L |y (r 0) d@ dr < 400,

14



and

p

+o00  fw -t 9 p fw 3p—1 o D
pe "ov, 4 r —3p+1 |9V
— 0)| dodt = — 7P —(r,0)| dOd
[ Ee=Shweo [ [ |G do ar
P [w p
< ,03p_2/ / p3ptl @(T,G) df dr < 4oc.
o Jo or
It follows that
+oo  fw 3w p P rw 3w P
970 (et g d@dt:/ -1\ 20 g)| af dr <
| [ e oe o) [ S5 0] db ar < +ox,
which means that
v »
93 € L8 (Su,p),
where 3 =2 — }D.
In the same way, we have
v v
W € Lgl (Suhp) and m S L£3 (Sw,p)-
Furthermore, we have
0?Vsy B, N2, 0%,
W(t,@) = rpe %(pe ,9)+r(pe ) w(pe ,0) — pe W(pe ,0)
_ —t\2 52
(pe ) 873(,06 ,0) + " 87"('06 ,0) + " 8702(/06 ,0),
hence
oo fw 2 9% P po(w 0*v P
—t e —t _ 3p—1|Y ¥
/0 /0 r(pe ) 8T4(pe ,0) d0dt—/0 /0 r a714(7“,9) do dr < +o0.
Then y
0*v
1 € L8, (Su,p),

where 4 = 3 — %.

References

[1] A. BARTON & S. MAYBORODA, “Higher-order elliptic equations in non-smooth do-
mains: history and recent results”, arXiv:1508.04993v1[math.AP], 20 August 2015.

[2] J. FADLE, "Die Selbstspannumgs-Eigenwertfunktionen der Quadratischen Scheibe",
Ing. Arch., 11, 1940, pp. 125-149.

[3] G. GEYMONAT & P. GRISVARD, "Diagonalisation d’opérateurs non autoadjoints et
séparation des variables”, C. R. Acad. Sci., Paris, Sér. 1 296, 1983, pp. 809-812.

[4] P. GRISVARD, “Diagonalisation d’opérateurs non-autoadjoints et séparation des vari-
ables”, Journées équations aux dérivées partielles, 1983, pp. 1-13.

15



[5]

[10]

R. LABBAS, S. MAINGOT, D. MANCEAU & A. THOREL, “On the regularity of
a generalized diffusion problem arising in population dynamics set in a cylindrical
domain”, Journal of Mathematical Analysis and Applications, 450, 2017, pp. 351-376.

R. LaBBAS, S. MAINGOT & A. THOREL, “Generalized reaction-diffusion problems
in a conical domain, Part II”, Submitted, <hal ....>, 2022.

RABAH LABBAS, STEPHANE MAINGOT & ALEXANDRE THOREL, “Generation of
analytic semigroup for some generalized diffusion operators in Lp-spaces”, Math.
Ann., published online, 2021.

S.G. MIHLIN, “On the multipliers of Fourier integrals”, Dokl. Akad. Nauk SSSR,
N.S., 109, 1956, pp. 701-703.

J. PipHER & G. VERCHOTA, “The Dirichlet problem in LP for the biharmonic
equation on Lipschitz domain”, American Journal of Mathematics, Vol 114, N. 5,
1992, pp. 923-972.

A. Tami, “Etude d’un probléme pour le bilaplacien dans une famille d’ouverts du
plan”, Thése soutenue a I'Université d’Aiz-Marseille, 2016.

16



	Introduction
	Statement of the main result
	Reformulations of problem (6)
	Some preliminary calculus
	Vector formulation of problem (8)
	New formulation in a finite cone
	Sums of linear operators

	Proof of Theorem 2.2
	Resolution of equation (13)
	Regularity of V(t,)=V(t)()
	Regularity of V1
	Regularity of V2



