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Abstract: Let U+ be the set of all positive sequences. Then, given any sequence
z = (zn)n≥1 ∈ U+ and any set E of complex sequences, we write Ez for the set of

all sequences y = (yn)n≥1 such that y/z = (yn/zn)n≥1 ∈ E. In particular, cz = s
(c)
z ,

(`∞)z = sz and (c0)z = s0
z denote the sets of all sequences y such that y/z converges,

is bounded and converges to zero, respectively. Until now, there is no solvability of the
(SSE) of the form (Ea)∆ + Fx = Fb, where ∆ is the operator of the first difference, for
all positive sequences a and b and E,F ∈ {c0, c, `∞}, except in cases (i) E = c0, F = c,
and (ii) E ∈ {c, `∞} and F = c0, (cf. [15]). In this paper, we extend these results
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x = s
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b and studying each of the (SSE)
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∆

+ sx = sb in the general case when a, b ∈ U+. Then, for any given a,

b ∈ U+ and u, R > 0 we obtain a resolution of the next special (SSE)
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u and (sR)∆ + s

(c)
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b . These results also extend those stated in [16],

[14].
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Abstract: This research and survey article deals exclusively with the study of the
approximation of generalized multivariate Picard singular integrals to the identity-unit
operator. Here we study quantitatively most of their approximation properties. These
operators are not in general positive linear operators. In particular we study the rate of
convergence of these operators to the unit operator, as well as the related simultaneous
approximation. These are given via Jackson type inequalities and by the use of mul-
tivariate high order modulus of smoothness of the high order partial derivatives of the
involved function. Also we study the global smoothness preservation properties of these
operators. These multivariate inequalities are nearly sharp and in one case the inequality
is attained, that is sharp. Furthermore we give asymptotic expansions of Voronovskaya
type for the error of approximation. The above properties are studied with respect to
Lp norm, 1 ≤ p ≤ ∞.
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