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APPROXIMATE SOLUTIONS OF A SYSTEM OF DIF­
FERENTIAL EQUATIONS OF MATHEMATICAL 

PHYSICS BY LEAST SQUARES* 

B Y N . K R Y L O F F 

1. Systems of First Order. In m a n y problems of m a t h e m a ­

tical physics and pa r t i cu la r ly in electrical circuit theory , it 

is of i m p o r t a n c e to find app rox ima te solutions of a sys tem 

of differential equa t ions of the form 

(1) —^ =fi(t,xi,x2, • • • ,xp) , (i = 1,2, - • • ,p) . 
at 

Somet imes i t m a y be shown by physical considerat ions t h a t 

a sys tem of t y p e (1) which corresponds to some definite 

exper imenta l fact, really possesses a periodic solution wi th 

a period equal to T. By a su i tab le change of var iables , we 

m a y suppose t h a t 

(2) Xi = 0, (i = l,-'-,p) for / = 0, t =T; 

a n d it t hen remains only to find the numerical solution of (1) 

a n d (2) wi th a given degree of approx ima t ion . W e shall 

suppose first t h a t t he sys tem (1) is l inear wi th var iable 

coefficients, t h a t is to say, t h a t 

dxi 
(3) — AnXi — Ai2X2— • • • —AipXp = Fi , ( i = l , 2 , • • -, p), 

at 
where Aih Ai2, • • • , Aip, Fi a re funct ions of /. As in the 

m e t h o d of least squares , we shall t r y to render s t a t iona ry the 

in tegra l 

(4) I I - T\ Aitxt-Fi dt 
/•* p r dxt * r 
I 2-, 2 ^ AikXk-Fi 

Jo ,-=.1 L dt !c-=-l J 

J-.T v „ 
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0 t = l 

* Presented to the Society, December 29, 1925 . 


