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In this article we consider the DT -module of smoothness, introduced by

Ditzian and Totik. We investigate the connection between the DT -module of

smoothness @, ,(z, f ) of the r-s derivative of the function f and classical

module of smoothness wk(r,F(r)) of the r-s derivative of the periodic

function f = f (cost). In particular, we get the upper estimate for the DT-module of

smoothness.

An important chapter of approximation theory is constructive characteristics of
classes of functions which are expressed through the evaluations of their uniform
approximation by algebraic polynomials. Significant results to approximate the

continuous on [-11] functions were obtained in the terms of classical module of

smoothness module of the order k for function f = f (cost). Recently, for uniform

approximation of functions the DT -modules of smoothness of Ditzian and Totik
widely used. So to obtain the constructive characteristics of functions is important to
explore the connection between the DT-module of smoothness and classical module
of smoothness.

In researches we used the methods of uniform approximation of functions, in

particular interpolation functions by algebraic polynomials and Lagrange

polynomials.
Let C[%;b] =Cpapy — the space of continuous in [a;b]J= R functions
f:[a;b] >R with  uniform  norm HfH[a_b] = max |f(X). Denote
' xela;b]

Clany ={f| T €Crapy}. reN, and C" - a subset of the functions f eCp_yy, that

have continuous r -th derivative on the interval (—1;1). Note ke N, heR.



The module of smoothness of order k for function f e C,., is a function

o (z, f.[ib]) = sup [AR(Fi0)| oy 720
he[0:7]

Marking ¢(x):=+1—x? consider the modules of smoothness introduced by
Z.Ditzian and Totik.

The DT -module of smoothness of order k for function feCp_py is a

function

ay (7, )= sup sup HA OLLE X)H b_@], >0
he[O;r]X:[X_kh(D(X) kh(p(X)] [-11]
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The DT -module of smoothness of order k with weight

r r

: . kho(x) Y2 kho(x) o
(pr.:gor(x,k,h).:(1+x—%)z(l—x—(’#jz, reR

for continuous in (—11) function f is function

oy (7, T)= sup sup
he[O;T]X:[X_kh(ﬂ(X) khco(X)
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To investigate the connection between the modules Ek,r(r,f(r)) and

o, (z, (V) we estimate the DT -module of smoothness from above. As a result we

get the theorem.

Theorem. For any keN,reN and arbitrary function f eC;_;;; whose

derivative f ") (t) is continuous on the R follows inequality

@y, (0, f N <o, (r, ), 0.



