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ABSTRACT 

Given a linear system A! = h, vith a real square 

nonsingular coefficient matrix. the error on the solution ! is 

studied with respect to data perturbations and rounding errors 

of the computation. 

Assuming loeai errors to be independent random variables, 

the expected value of the total error is eomputed as a funetion 

of !. say e(!). The mean of e(!) in the unitary ball is then 

computed, obtaining statistical estimates to the errors. 

Aoreover, the influence of diagonal scaling on the stability of 

the computation is studied. 

'l'hese results are applied to the solution of triangular 

systems, to Gaussian elimination and orthogonalization 

techniques. 
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1. Ill'I'RODUCTION AND PRELI1HllARIES 

Let us consider a linear system A ! h where A (a ) is a 
ij 

real nonsingular nxn ma trix. In this work we study the 

hehaviour of tbe error on the solution! taking into account 

the perturbations of input data and the rounding errors of the 

computation. 

In section 2 statistical estimates of the mean square error, 

in presence of data perturhations, are derived. In Sect ion 3 

these results are used to estimate the influence of local 

errors in the solution of a linear system. Section 4 deals 

with the scaling of the problem data and the effeets of 

equilibration on the total error. In Section 5 the algorithmic 

errors in the solution of trianguiar systems are anaIyzed and 

in Sections 6 and 7 Gaussian elimination and orthogonalization 

techniques are studied. 

-1 
The notation A Z (z 

ij 
is used. The symhol Il . Il 

p 

denotes the !folder p-norm Cp real positive number or infinite) 

and Il • Il denotes the Frobenius norm of matrices as velI as 
F 

of three-way arrays (i.e. the square root of the sum of thc 

squares of alI the entries). Moreover IYI denotes thc array of 

the absolute values of the entries of Y, and the srmbol >I< 

!!enotes the Hadama rd produet (i. e. componentwise 

multiplication) hetlleen tli'O arrays of the sallle size; e (M) 

ilenotes the spectral radius of a square lIIa tri% !l. AlI 
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