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INTRODUCTION
The distributed parameter system

conductivity % % potential ¢ source term
0 0 — 0 :
-b-;c-[a(x) -b-)-c-u(x, 1] = -B-E-u(x, )+ flx,1)inDXT
IC, BC

An inverse problem

{u, f} > a

Why inverse problems ?

accessibility, ease of measurement, ... Beblioteca
) uacelli
s 5 . Crosta
Difficulties

The ODE for the unknown conductivity
a (x)-b—-u(x ) + a(x) 2 ~ u(x )=glx, ) inDXT

Under— vs. overspecification => (non-)existence, (non—)uniqueness

Key issues:
existence, uniqueness, stability

How to attain uniqueness, given existence ?
Supply a Cauchy datum to the ODE

What is stability (of the unique solution) ?
Given a(u, f) , b(v, /),

i) find suitable Banach spaces & (data), & (parameters),
ii) try to relate | v — u "X to|b-a “Z by

|6 - a ||chonst. |v—u “X
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DEFINITIONS AND PROBLEM STATEMENT
State equation:

Q = (X(), .Xl) X (l’O, l'l) =DXT

(aux)x =qw U+ [ (d.w. = distribution — wise)

u(x;, 1) = u;(t), i =0, 1; 1C

The inverse problem:

given
fe o (T, H~1(D)) , (source term)
=P (potential)
find

=y ad (conductivity)
S.t.,

(aux)x =dw. W +f InQ
where

K= T; H (D)) N c\(T; L*(D))

fag={a|acs LY(D),

O<ay=essinf g esssup a = da
L D ’ [ H}

y (}ﬂefelﬂgnce SOZU/U.OH)

Defect equation:

(Bvx)x =dw. Vi — (Cle)x : Vi e T
where |

Vi=v—u; u,v €K Bibliosoce

B=b(v,f)—alu,f) el

G/‘Od‘(‘(l
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ASIDE:
LESS REGULAR DATA PAIRS
(UNIQUENESS CONDITIONS ONLY)

fe 2(T; H_l(D)) : (source term)
=2 ' | (potential)

U,.={u| ue LX(T, H (D)); u, € LX(T, H '(D));
u, & C(T; C"(D\S,»))}

the set of points where uy discontinuous is
S.(0) = {x() | x()E D, x()e T) } ;
meas[S,(?)] £ O,VeeT

Bibteoteca
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UNIQUENESS CONDITIONS:
1 — GENERAL

General property:

Uniqueness of a is due to a Cauchy datum for the
defect equation (an ODE w.r. to a)

Classification

Cauchy datum @ regular point
EXTRINSIC independent { u, f } data pairs |

da — () somewhere  x

ZONing 1.e., =

set of pts., where 24( ., 1) =0 x
X
INTRINSIC self—identifiability
identity principle
WBibtioteca
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