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Coefficient inverse problems for partial differential equations in
the viscoelasticity, the material science and population dynamics
by Carleman estimates
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Kelvin-Voigt 00000

Pu(z,t) := p(x)07u(z,t) — Ly yu(z,t) — Ly (0pu)(z,t) = f(z,1),
(z,t) e QA x (=T,T7) (1)
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Lyu:=pAu+ (p+ A) Vdiva + (diva) VA + (Vu+ (Vu)") Vu (2)
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Theorem 1.1. 0000000000000 200000 (pj,Aj,u5,n,7) (7 =1,2)00T00 p1 =
P2, AL = Az, 1 = pi2,m = 2,m =2 00000000000w" (jk=1,2)0000000000

pjﬁfu;k) — Ly ut® - Ly, ~; (atu§k>) =f, (z,t) e Qx (-T,7T) (3)
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u® (2,0) = p®(2),  gu (z,0) = ¢ (x). )
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M = Z Z ||u§ )||H5(—T,T;H2(Q))
j=1,2k=1,2
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[A2 = Atllmzw) + 2 — pallazw) + 12 = vllzzw) + 12 = mlla2w) + ez = p1ll e (w)
<C(M'""B"+B) (5
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B = Z (Hué )~ ug )||H5(7T,T;H2(F)) + ||ug )~ ug )HHG(fT,T;Hl(F)))
k=1,2
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2 Phase FieldDOOO 1000000000D000DO0O0OO
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Ou+ 10w =V - (KV’U,) 4+ aju+aev+ Ay -Vu+ Aqn 'V’U—Ffl in Qp = (O,T) x Q (6)
8{0 =V (MV’U) + a21U + G220V + A21 -Vu + A22 -Vou + f2 in QT = (O,T) x (7)
u=v=0 on Xp :=(0,T) x 00 (8)
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Theorem 2.1. (u;,v;) (j=1,2) 0000 (6)(8) 00000M =M;,K=K,00000000000
0000000000

il e gy 1 ey o 1Ml ey < R GGk = 1,2),
||Ajk||(Loo(Q))n <R (J’k? = 172)7

owNoN=~000000 |y|#000000000w O c’noooo
|Ai2 - v| # 0 on 7,

006 >0000000Q00 |[Aus (0,9)],]Ave (8,-)] > 5 000000

lllogam  Iellogam) < R

000Q00 u (6,-) =up(0,) 00 vy (,-)=v,(9,-)000000000000ROODOO000 C>0
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||K1 — K2||H1(Q) + ||M1 — MZHHI(Q) <C (”Ul - u2||H2(07T;L2(w)) + ||U1 - u2||H1(07T§H2(“’/)))
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O+ Oqu + 05 (9(s)u) = a(x)Au — v - Vu — p(x)) u,
(t,x,a,8) € (0,T) x Q x (0,a1) x (s1,82) (9)
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Theorem 3.1. u; (t,z,a,s;¢q) 00

8tuj + 8auj + as (QUj) — OZjAUj + ;5 - Vuj + piuj = 0 in QT
uj(G,z,a,s;q) = q(IL’,CL,S) in €0 X (Oaal) X (51752)
goboobooogno
p; €C?*(Q) (j=1,2,...,5)00000

Assumption 3.2. 1. g€ L™ (51,52)0000M>000000 |gllpee(s;,so) <M OODODO
2. ay, 0, i1, piz € L2 (Q) 11,72 € (L2 (Q))S
3. ||, |aze| # 0 on Q.
4. ap =g, 71 =172, 41 = 2 on I
5. 00

Apy Oipr Oap1 Ospr pu
Apy Oipz 0Oopz Ospa  po

Aps Oips Oaps Osps D5

Q% (0,a1) X (s1,82) 000000
6. ||uj('7'7'7'7;pk)||CQ(QT) S M.
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a1 — aall2) + 171 = 72llz2@)2 + [l — p2llz2 )

<COM'" ([[ur(ps) — u2(py) o2y + lui(py) — w2 (i)l gt (2p)) (10)
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