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Atti Acc. Lincei Rend. fis. - S. VIII, vol. LXXX, 1986, fase. 1-2 

Analisi matematica. — An unusual way of solving linear systems. 

NotaW del Socio GIANFRANCO CIMMINO. 

RIASSUNTO. — Mediante integrali multipli agevoli per il calcolo numerico ven­
gono espressi il valore assoluto di un determinante qualsiasi e le formule di Cramer. 

Let x =: (#!, . . . , xn) be the solution of the linear system 

n 

(i) 2* *** **—**'* —x ' • • > w > det (a^) ^ ° • 
n 

The 2* a t the left-hand side will be considered as the scalar product 
i 

of the vectors ah ==i(ahl, . . . , ahn), x in Rn. 

One finds the following identities to hold 
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where |co| indicates the (n—l)-dimensional measure of the spherical variety 

(4) 

i.e. 
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and do is the corresponding (n — l)-dimensional measure element. 

(*) Presentata nella seduta dell'I 1 gennaio 1986. 
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I didn't try to check whether formulas (2),(3) are already known, as it seems 
rather likely. Anyhow it may perhaps be of some interest to see how I got 
them. 

In Rn the points y symmetric of the origin 0 respect to hyperplanes contain­
ing the unknown x of (1) are all at the same distance \\y — # || = : | | # || from 
x itself. And as many of such points y as one likes are clearly available by taking 
arbitrary linear combinations of the equations (1). 

The centre of gravity y of a system of masses concentrated at these points 
y will have a distance \\ y —x || from x in any case less than \\x\\. 

Furthermore, basing on a probabilistic argument, one can expect the pro­
bability of getting a distance \\y — x\\ smaller than a given 0 | | # | | , O < 6 < 1 
to grow with the number of the considered hyperplanes, as I remarked in a pre­
ceding paper of mine <X) in which I also suggested considering some continuous 
families of these hyperplanes, and consequently continuous distributions of 
masses on the sphere \\y — x || = : | | x ||. 

Formulas (2), (3) arise now from the attempt to find a continuous distri­
bution of suitable masses, in correspondence to which the distance \\y—x\\ 
reduces to zero. 

They can then of course be also directly proved. 

(1) « Su uno speciale tipo di metodi probabilistici in analisi numerica », Symposia 
Mathematica, X (1972), 247-254. 


