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Extended Abstract

Introduction

A discrete frame is a subset of a Hilbert space indexed by a finite or countable index set satisfying two
inequalities for every element of the Hilbert space. In 1952, Duffin and Schaeffer introduced discrete
frames when they were studying some problems in nonharmonic Fourier series ([0]). The continuous

version of discrete frames was proposed by Kaiser in [ 10] and independently by Ali, Antoine and Gazeau

in[l].

Definition 0.1. Let (2, 1) be a measure space and let H be a Hilbert space. A weakly-measurable
mapping F . Q — H is called a continuous frame for H with respect to (2, p) if there exist constants
0 < Ap < Bp < oo such that for each f € H, we have

ArlIfII? S/QI(LF(M))IZdu(M < Br| I

The positive numbers Ar and Br are called the lower and upper bounds of the frame, respectively. The
mapping F is called tight if Ar = B and if Ap = Bp = 1, it is called a Parseval frame. If only the

second inequality is required, we say that F is a continuous Bessel mapping.

As we see, continuous frames are defined using a measure space, i.e., the indices are related to some
measurable space, so every discrete frame can be considered as a continuous frame using the count-
ing measure on the index set. Although there are many similarities between continuous and discrete
frames, continuous frames can behave completely different from the discrete ones (for example, con-
tinuous frames are not necessarily norm bounded). Both discrete and continuous frames have great ap-
plications in pure and applied mathematics, particularly they are useful in signal processing. Indeed,
each frame possesses at least one dual and the existence of duals facilitates the reconstruction of signals.
For more information about continuous frames and their duals, we refer the readers to [8, 13] and the
references therein.

Let F': Q) — H be a Bessel mapping. Then, a Bessel mapping G : 2 — H is called a dual for F' if

(fq) = /Q (f, F(@))(G(x), g)du(x), 0.1)

for each f, g € H. The equality (0.1) can be written weakly as
F= [ F@)G@). (e

Now, we define the function 7 : @ — B(H) by 7(z)(f) = (f, F(z))G(x). Hence, for each f € H, we
have

;= /Q () (f)du(a).

Indeed, using the function 7, every f in the underlying Hilbert space can be reconstructed. The operators
like 7 are so valuable in frame theory. In fact, the crucial role of these operators caused the appearance of
some important concepts such as resolutions of the identity, local atoms and atomic systems of subspaces,
see [2], 3], [41, [5), [ 71, [9], [ 11] and the references therein.



Conclusion

In [12], using some real numbers as parameters, some new versions of resolutions of the identity, atomic
systems and frame-like systems for subspaces of a Hilbert space were introduced. The new versions
cover many of the notions related to atomic systems and resolutions of the identity, also, the existence of
the parameters provides more flexible tools for the reconstruction of signals. Also, it was shown in [12]
that there are close relationships between the new notions and some generalizations of frames and fusion
frames.

In the present paper, these concepts are focused and some new results are obtained.
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