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On Approximate Solution of Systems of Linear Ordinary 
Differential Equations 

M . K. FAGE , G. A. MAXIMEV 

Compute r Center , Novosibirsk 

The Cauchy problem 

y(x) = P(x)^(x) + 7(x), y(xo) = 7o > (1) 

(P(x) — a square matrix) has the exact solution 
X 

'y(x) = M(x, x0)~yo + J M(x, s)7(s) ds , (2) 
* o 

with 
X X u 

M(x, s) = E + j P(u) du + j P(u) du j P(v) dv -f ... . (3) 
s s s 

The authors establish the following method of approximate solution of (1): 1° — fix xo and 
x = xo + h(h > 0); 2° — take a partial sum MR(X, S) of the series (3) with integrals of multiplicity 
<, R; 3° — substitute MR(X, S) into (2) and transform all the integrals into the integrals over unit 
cubes of corresponding dimensions; 4° — to the obtained integrals apply Sobol quadrature formulae 
over ITT meshes (J. M. Sobol, Multidimensional quadrature formulae and Haar functions, Moscow, 
1969). 

The equalization of the error obtained by rejecting the remainder of the series (3), to the error 
of the quadrature formulae permits of estimating the number of points of quadrature meshes. 

The methods of this kind allow as well: (1) — to compare the choice of the step h with the 
selection of other parameters of the procedure (of an integer R and of quadrature formulae para
meters) ; (2) — to formulate the problem of optimal combination of all parameters. 
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