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We are interested in sequences satisfying (8), as they are the only candidates for

positive solution. Therefore, the sequence {én} is bounded. Using the lower bound

of (8) and the lemma, with 61""’6N as the finite seguence u, the first integral is
t s 2
larger than S = ¢ 7Y n&n. The second integral is a quadratic form in
n=1

$ ) , with coefficients bounded by ct N, and is therefore also bounded
N-m+2 N+m-1

& N+m-1 > +
by ¢ T né” = c (S = 8 ). If a' and a" are both positive soclutions of
K= n N+m-1 N-m+1
< - / > o b
(8}, Sy<¢ (Syem-1 SN—m+1]' or SN+m-1/SN—m+1 a constant > 1 : a subsequence of

{Sn} would increase exponemtially , which is impossible (the Sn's being bounded, SN

is bounded by NZJ, establishing unioity. With a' the positive solution of (8), and

1/2m}

a” the expected asymptotic estimate {[n/C(2m)] , we recall that

Fn[a") = Fn[a'] = 0(1), so that the left-hand side of (8] is bounded by

ct viog N vé& (Schwarz inequality), and one has

< ct Vlog N V@& + Ct[SN+m—1 =8 ) In order to avoid exponential increase of

SN N-m+1° "

a subsequence of {Sn}, one must have SN < ct log N, implying

§ < ct[lag N/N]q/

2 L] n 0]
i —>30, or aN/aN —>1 : Q.E.D.

oo N
The form of the Newton’s algorithm that takes full advantage of the theorem is

1) solve Jla*) 6* = Fla*) - F(a) through the Cholesky factorisation of J(a*)
2) the new estimate of a_ is a: exp[—ézl, n=1,2,... . 0One remarks that any positive

estimate of the solution produces an new estimate that is &till positive.

aZm=1 22 4 an om2d

Proof of the lemma. Symmetry of J{a) : —— = ¢ A" — A s
Sak i=0 Bak
2m-2 i 2m-2-1 i 2m=2-1
ay aFn[aJ/BaK = 2n & a_ .ZD (A ]n o (A ]K,n+1 + (A )n,K (A ]K+1,n+1’
l: 2

n # k, using (B), the only two nonzerc elements of BA/BaK, and the symmetry of A

itself, establishes the symmetry. Positive definiteness : one uses directly (7)

oo oo G0 oo
gy o) Ul Uy ai aFn[a)/aai = 4m I v T ¥ ukai —357{6252+i % u 2+i
n=1 k=1 n=1 M, ...,1 . k=1 3 T -1
1 m=-"1 k
2
which means that one keeps a product an...a§+i times Uy whenever k is one of the
m-1
2 2
numbers n,n+i1,...,n+im_1, subject to the conditions in (7). Some product aj ...aj =
T m




