Afyon Kocatepe Universitesi 8(1) Afyon Kocatepe University
FEN BILIMLERI DERGISI JOURNAL OF SCIENCE

CONTINUOUS DEPENDENCE OF SOLUTIONS ON THE
COEFFICIENT THERMAL DIFFUSIVITY FOR PHASE FIELD
EQUATIONS
Sevket GUR'

'Sakarya Universitesi, Fen Edebiyat Fakiiltesi, Matematik Boliimii ,54187,
SAKARYA

ABSTRACT

In this paper, investigate the continuous dependence on the coefficient
thermal diffusivity.
Keyword: Phase field equation, continuous dependence.

FAZ ALAN DENKLEMLERININ COZUMLERININ ISI
ILETKENLIiK KATSAYISINA SUREKLi BAGIMLILIGI

OZET

Bu ¢aligmada faz alan denklemlerinin ¢oziimlerinin 1s1 iletkenlik katsayisina
stirekli bagimliligr incelenmistir.

Anahtar Kelimeler: Faz alan denklemi, siirekli bagimlilik.

I. INTRODUCTION

We consider the problem

wp, — & Ap+ [(x,9) = 2u + h (x,1)

(x,0) € O, (D
u, ++¢, = KAu+h,(x,t) (x,t) €Q, ?2)
#. = (x0), ul =u,(x,0) (x,) € Q% (0,T] 3)

P(x,0) = ¢y (x), u(x,0) = u,(x) xeQ “4)
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where Q. :QX(O,T], QcR" (n>1) is a bounded domain with a

sufficiently smooth boundary 0€Q; Fz@Qx(O,T], E,r,l andK are

positive constants characterizing the length scale, the relaxation time, the
latent heat and the thermal diffusivity respectively.

Byothy,Ps.uy, by h, and f(x,¢) are given functions.

In [1], G.Cagmalp has considered, as a model describing the phase
transitions with a seperation surface of finite thickness and proves a global
existence theorem for the classical solution of problem such type. In [2],

Brochet, Hilhorst ve Chen investigated problem (1)-(4) considering
2p-1

[ .
v:u+§¢, f(s)=>bs" | b, >0,p>2, h(x,t)=0,
=0
(i =1,2) and homogeneous Neumann boundary condition and they proved

that the problem is well posed if (@,,u,) € (L2 (Q))2 . In [3], Kalantarov has

proved that the initial boundary value problem for system (1)-(2), under
some conditions on f(x,¢) homogeneous boundary conditions, global

0 0
uniqualy solvable in C(R",X), X = H'(Q)x H'(Q) and the existence
of global attractor.

II. CONTINUOUS DEPENDENCE

THEOREM:
If
/s = fsy)] < el]s |7 +so] s, = 5)

then the solution of problem (1)-(4) from V(Q,)xV(Q,) ( [4].[5],[6])
depends continuously on the thermal diffusivity coefficient. Where,

V(Qr) = W; (Qr) m{v(x,t) tAve Lz(Qr)}

and

pe[l,oo] ifn=12, pe[l,%} ifn>3.
n_
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PROOF:

Let { ],u]} and { 5 U, }be the solutions from V' (Q,)xV(Q,) of problem
(1)-(4) for different coefficient K, and K, respectively. We define
difference variables @,u and K by

o=¢,—¢,, u=u,—-u,, and K=K, -K, (K, >K,).

Then { ,u} satifies the initial boundary value problem

&A@+ f(x,0)— f(x,¢,) =2u (x,1) € O, (6)
u, ++p, = K,Au+ KAu, (x,t) € O, (7)
ol =ul. =0 (8)
o(x,0) =u(x,0)=0 ©)

If we take the inner product in L, (Q)of (6) by ¢, +¢ and of (7) by

2 4
¢ —u, +— ; u and we add the obtained equations, then by inequalities from

nllzlklrtlg use of (5)

[(r G0 = 1 0eg0,x < dollp.] + ce, @], o] (10)
and h

J(7Ced) =S g Do) < ol +a el lol )

we obtain

2
o +&* Vol +—IIV s

e "+

4K
ol 2+ ol S |2 20000+ 5 1+
t [
2K
= Q)+ ()] +ellllo ] + e ol ‘o o[+l +
cc; O], . ol (12)

2
-2
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where ||0|| denotes the norm on L,(€2) and c,(¢) is depens on the given

functions. Making use of Cauchy-Schwarz and & -Young’s inequalities,
right hand side of (12) can be estimated. If we select the number & >0
sufficiently small and by the inequality

el <c:Ivol

(12) rewrite as follows:

4K, 3t
o = Hw el

d|é&? 2 T
HE ol + 2+

6/+4 ) 2
(B2l oo+ *‘ﬂKnmw| 03

Where a,(t) and a,(t) are depends on given function and the parameters.
If we denote

EU):nmx{2%§0,1+2,2a20)J}
& 2 T

ol } <a,()|Vo +

and

2
Y0 = [vol
then from (13)

dY (1) 6l + 47
{ AU (t)Y(t)+[ - ]K o,

Y(0)=0

According to Gronwall’s lemma, we have

6[ 4 jE(s)ds
Y(r)é[ ;T]e" K],

Since { i,ui}e V(Qr)*xV(Qr)
||Au2

<
L, (Or)
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(|

¢

2 p+l

L (Qr)’

2
Ly (Qr)’

2
W, (0,35 ()

2
H'(Q)?

u

h,

2
¢0 Hl(Q)’é’T’l’KZ)

U
wh ooy 0

:C](KZ)

Y(t) < [TJC‘ (K,)e

6l +47 Jewa

K2

Moreover,

2

and

¢,

2 6/ + 4t c(s)ds
_u2||W2|(Q)(t) < [—312 ]C] (K,)e’ (K, -K,)’

2 6/ + 4t cls)ds
_¢2||W2'(Q)(t) < [ 372 ]C] (Kz)eo (K] _K2)2

Hence we have proved the theorem.
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