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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, Ez denotes the set of all se-
quences y = (yn)n≥1 such that y/z = (yn/zn)n≥1 ∈ E. The notations sx = (`∞)x and

s
(c)
x = cx are used for x ∈ U+. In this paper, some results on the fine spectrum of the

generalized difference operator B (r, s) over c0, (cf. [6]) have been used. Then, for given r,

s 6= 0 and for every λ ∈ C the (SSIE) with an operator of the form (c0)B(r,s)−λI ⊂ E+s
(c)
x ,

FB(r,s)−λI ⊂ E + sx, where F ∈ {c0, c, `∞}, and (c0)B(r,s)−λI ⊂ E + s0
x are studied. In

this way, the sets of all positive sequences x = (xn)n≥1 that satisfy each of these (SSIE)
in each of the cases, (1) λ = r, (2) λ /∈ σ (B (r, s) , c0), (3) λ ∈ σc (B (r, s) , c0) and (4)
λ ∈ σr (B (r, s) , c0)� {r} are determined. Then, these results are applied to the solv-

ability of the (SSIE) (c0)B(r,s)−λI ⊂ sR + s
(c)
x for all λ ∈ C and R > 0. Finally, each of

the (SSIE) (c0)∆−λI ⊂ bvp + s
(c)
x and (c0)B(r,s)−λI ⊂ χRb

+ s
(c)
x is studied, where χ = c0,

c, or `∞ and Rb is the Rhaly matrix with b ∈ U+. These results extend those stated in
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Abstract: Here we research the multivariate quantitative approximation of complex
valued continuous functions on a box of RN , N ∈ N, by the multivariate normalized type



neural network operators. We investigate also the case of approximation by iterated
multilayer neural network operators. These approximations are achieved by establishing
multidimensional Jackson type inequalities involving the multivariate moduli of conti-
nuity of the engaged function and its partial derivatives. Our multivariate operators
are defined by using a multidimensional density function induced by a q-deformed and
λ-parametrized A-generalized logistic function, which is a sigmoid function. The ap-
proximations are pointwise and uniform. The related feed-forward neural network are
with one or multi hidden layers. The basis of our theory are the introduced multivariate
Taylor formulae of trigonometric and hyperbolic type.
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Abstract: For Cauchy numbers of the first kind an and the Cauchy numbers
of the second kind bn, we prove that two sequences { |an|n! }n≥2 and { bnn! }n≥0

are log-balanced. In addition, we discuss the log-balancedness of other
sequences involving an (bn).
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