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Let 
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(1; An: xi < x2 < • • • < xn , — 1 ^ #i , 1 è ffw , 
denote a set of w distinct points of the interval — 1 ^ x ^ + 1 . If f(x) 
is a given function defined in — 1 ^ x ^ + 1 we call the polynomial 

n 

(2) In(%;f) = J2f(Xk )<lk O) 

a.n interpolation polynomial of f(x) corresponding to the abscissas (1), 
where for the polynomials q^f(x), ^ ( ac ) , • • • , q^(x) 

/ ? \ ( n ) / ( n ) \ 1 ( n ) / ( w \ n • _ z z. 
(3) gjb («fc ) = 1, qk (%% ) = 0, î ^ *. 

Then the polynomial (2) represents a polynomial which assumes the 
value f(x^f) at x=x^ {k = \, 2, • • • , n). The polynomials giw)(x) 
(& = 1, 2, • • • , n) are called the fundamental polynomials of the in­
terpolation corresponding to the set An. We consider the sequence 
In{%\ ƒ) (w = l, 2, • • • ) under the condition of continuity of ƒ(#). 

Let con(x) be a polynomial of degree n, not identically zero, vanish­
ing at x=x{f (k = ly2, - • - ,n) and let 

/A\ (n)/ \ œn(°ÏÏ 7 ( n ) / \ 
(4) tf* (x) = 7^r = lk (*)î 

«n (*<#)(* - xty) 
then (2) represents the nth Lagrange polynomial of f(x) corresponding 
to the abscissas (1), which is the uniquely determined polynomial of 
degree n — \ which assumes the value ƒ (x{f ) at x — x^ (fe = 1, 2, • • •, n). 

I t is known that for a given arbitrary sequence \An\ : 

(5) 

there exists a continuous function f(x) such that the sequence of the 
Lagrange interpolation polynomials is not uniformly convergent, even 
divergent at a preassigned point.1 

1 G. Faber, Über die interpolarische Darstellung stetiger Funktionen, Jahresbericht 
der Deutschen Mathematiker-Vereinigung, vol. 23 (1914), pp. 389-408. S. Bernstein, 
Sur la limitation des valeurs d'une polynôme Pn(x) de degré n sur tout un segment par 
ses valeurs en (w+1) points du segment. Bulletin de l'Académie des Sciences de l 'URSS, 
1931, pp. 1025-1050. In the important special c a s e ^ = cos (2k-l)ir/2n, that is, for 
the zeros co„(x)=cos w(arc cos x) (œn(x) is the nth Tschebycheff polynomial) much 
more is known. I have proved the existence of a continuous function f(x) for which 

(1) 
#1 : 

(2) 
; Xi , 

(2) 

x 2 ; 
(3) 

Xi , 
(3) 

X2 , 
(3) 

# 3 ; • • 
(») 

j Xl ) 
(») 

X2 , ' * 
(n) 

> Xn 

257 


