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Let us introduce the Sobolev type inner product 〈f, g〉 = 〈f, g〉1+λ〈f ′, g′〉2
where λ > 0 and

〈f, g〉1 =

∫ 1

−1
f(x)g(x)(1− x)α(1 + x)βdx,

〈f, g〉2 =

∫ 1

−1
f(x)g(x)

(1− x)α+1(1 + x)β+1∏M
k=1 |x− ξk|Nk+1

dx+
M∑
k=1

Nk∑
i=0

Mk,if
(i)(ξk)g

(i)(ξk),

with α, β > −1, |ξk| > 1, and Mk,i > 0, for all k, i. A Mehler-Heine type
formula, the inner strong asymptotics on (−1, 1) as well as some estimates
for the polynomials orthogonal with respect to the above Sobolev inner prod-
uct are obtained. Necessary conditions for the norm convergence of Fourier
expansions in terms of such Sobolev orthogonal polynomials are given (see
[1]).

Some extensions of these results for other classical measures are analyzed.
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