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LINEAR TRANSFORMATIONS OF REPRESENTING
AND ABSOLUTELY REPRESENTING SYSTEMS

Yu.F. Korobeinik
]

1. Basic definitions. Statement of the problem

1. Let H be a complete separable locally convex space (CSLCS) with topology defined by a
collection of prenorms P = {p}, and let X = (z;)72, be a sequence of nonzero elements of H such
that the system of elements (zy)p_; is linearly independent in H for n = 1,2,... Counsider the
space of number sequences
A=A (X,H) := {c = (cr)pey, o € C: series chxk converges in H}

k=1

We let Vp € P, Ve e A ¢,(c) = supp( Xn: ck:vk) and introduce in A; the topology defined by the
k=1

n>1
collection of prenorms Qp = {¢,},cp. Then A; is a CSLCS (see, e.g., [1], p. 194), and the operator
L:Vee Ay — Le:= ) ¢y, € H is a linear continuous operator from A; to H (usually it is
k=1
called the representation operator).
A sequence X is called a representing system (RS) in H if any element z € H can be represented

in the form of a series converging in H in terms of the system X: z = > ¢z, ¢, € C k > 1

k=1
Obviously, X is an RS in H if and only if L is an epimorphism of A, onto H (see, e.g., [1], [2]).

Since a decomposition in terms of X of a element of H is not necessarily unique, the following
definitions make sense.

1. An RS X is called efficient (ERS) if for any element = of H there is a method of constructive
definition of coefficients of some its expansion into a converging series in H in terms of X.

2. An RS X is called regular (RRS) if the corresponding representation operator L has a linear
continuous right inverse (LCRI).

3. An RS X is called efficiently regular (ERRS) if the operator L has an efficiently definable
LCRI.

Note that if the operator L has an LCRI T', then Vz € H the series Z(Tm)kxk converges
in H, and its sum equals z. Since the topology in A; majorizes the topology of coordinatewise

convergence, it follows that Vk > 1 ¢,(z) := (T'z), € H', and the coefficients of this expansion
of  depend on z linearly and continuously. Obviously, every ERRS is also an ERS.

2. Recall the definition of an important subclass of RSs. A sequence X = (z;);2, of nonzero
elements of H is called an absolutely representing system (ARS) in a CSLCS H if any element z
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