Indian Journal of Mathematics
Dharma Prakash Gupta Memorial Volume
Volume 60, No. 2, 2018

CONTENTS
Utkal Keshari Dutta, Sushree Sangeeta Pradhan
and Prasanta Kumar Ray
Regularized products over balancing and Lucas-balancing
numbers

171-180
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with label 2. The weight f (V (G)) of a RD-function f on G is the value Σv∈V (G) f (v).
The Roman domination number γR (G) of G is the minimum weight of a RD-function on
G.
The γR -graph of a graph G, is any graph which vertex set is the collection DR (G) of
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of DR (G) in several ways, and initiate the study of the obtained γR -graphs.
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Abstract: In this paper, we define the notion of a filter in a matroid and analogous to
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of matroid filterbases, gathering points and convergence of filterbases. We characterize
bimatroids and the closure operation of a matroid in terms of filterbases.
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Abstract: In this article, we study the controllability of finite-dimensional dynamical
control systems modeled by fractional order α ∈ (0, 1) semilinear autonomous differential
equations with a constant time delay in control function. Initially, we derive a necessary
and sufficient condition for the controllability of the corresponding linear fractional order delay system. Then under the assumption of boundedness of nonlinearities, we prove
that the actual system is also controllable by employing Schauder fixed point theorem.
An example is given to illustrate the theoretical results.
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Abstract: We introduce a weakly symmetric ring which is a generalization of a symmetric ring and a strengthening of both a GWS ring and a weakly reversible ring, and
investigate properties of the class of this kind of rings. A ring R is called weakly symmetric if for any a, b, c ∈ R, abc being nilpotent implies that Racrb is a nil left ideal of R for
each r ∈ R. Examples are given to show that weakly symmetric rings need to be neither
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semicommutative nor symmetric. It is proved that the class of weakly symmetric rings
lies also between those of 2-primal rings and directly finite rings. We show that for a nil
ideal I of a ring R, R is weakly symmetric if and only if R/I is weakly symmetric. If
R[x] is weakly symmetric, then R is weakly symmetric, and R[x] is weakly symmetric if
and only if R[x; x−1 ] is weakly symmetric. We prove that a weakly symmetric ring which
satisfies Köthe’s conjecture is exactly an N I ring. We also deal with some extensions of
weakly symmetric rings such as a Nagata extension, a Dorroh extension.
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