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TECHNICAL LEMMATA: the Gronwall - Bellmann Inequality Extended
Lemma 1

D:=(xO' Xl)' aEAad ,
1qE Qad :={ q I qE L (D), q 2::a.e.O}, c+2:: 0, const.

THEN

x
a :S:a.e.«, +S aq ds ,

x
°Iiallo, 00:S:c+exp Ilqllo,l

IF

Lemma 2

gxhx + ghxx - r =d.w. 0

Th. Ilgllo,oo:S: 11({)[Ollllo, ooexpll ~:xllo,l

ICIAM91 Sl 11 of 15
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TIME INDEPENDENT CASE : BASIC DEF AND HP

The Inverse Problem in D := (xo, Xl)
given the potential

1 ~-
UE Uad:= {uIUE H (D); UX Ec'-(D\Su)}

the source term

f E !-T1(D)
find the conductivity

aEAad

ICIAM91 S1 12 of 15
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TIME INDEPENDENT CASE

Hp.1
STABILITY ESTIMATES: Cauchy - unique solution

2
U, V E H (D) ; 3! a€ '(;\(E\tJ~l ')

(~e.uWl,~t. d.A,ft'vU\.'t~~te)

Def.1 r:= (a(v- u)x)x; R :=*
Hp.2 ~ lim+ ax; ~ lim_ a . {Ia I[-l]}c LooCD)

x->xo X->Xl x » x

gE Bad; {R[-l]}C Loo(D) ; ~ lim + R[-l]
x->xO

Th. II b -a II ~0,00

s [l+lla 110 +llla xl[-l]llo ] cv Ilv-ul12 2·,00. 0 ,00 ,

.exp[cvc2 vmeas[D] ]

t::; \A: ~\
}

ICIAM91 Sl 13 of 15
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UNIQUENESS vs TIME AVERAGING

Def, U := 1 _ -1u(t)dt , etc.
T

Thm.
IF { u, -Ut+!} ...{ U, f}

~ a (u, f)E Aad ; u satisfies KN2.1

THEN ~! a ·3· (aux)x -d.w. f

u satisfies either KN 1or KN2 or KN2.2 =f:.>

=1=> ~! a from time averaged data.

ICIAM91 S1 15 of 15
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