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Abstract. In this paper, we investigate duality of modular g-Riesz bases and g-Riesz bases
in Hilbert C*-modules. First we give some characterization of g-Riesz bases in Hilbert C*-
modules, by using properties of operator theory. Next, we characterize the duals of a given
g-Riesz basis in Hilbert C*-module. In addition, we obtain sufficient and necessary condition
for a dual of a g-Riesz basis to be again a g-Riesz basis. We find a situation for a g-Riesz
basis to have unique dual g-Riesz basis. Also, we show that every modular g-Riesz basis is a
g-Riesz basis in Hilbert C*-module but the opposite implication is not true.
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1. Introduction

Frames in Hilbert spaces were first introduced in 1952 by Duffin and Schaeffer [5] in the
study of nonharmonic Fourier series. They were reintroduced and developed in 1986 by
Daubechies, Grossmann and Meyer [4], and popularized from then on.

Let H be a Hilbert space, and J a set which is finite or countable. A sequence
{fi}jes C H is called a frame for H if there exist constants C, D > 0 such that

CIFI> <D 1{f f) P< DIAIP (1)

jeJ
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for all f € H. The constants C' and D are called the frame bounds. We have a tight
frame if C' = D and a Parseval frame if C' = D = 1. We refer the reader to [2, 3] for
more details.

In [15] Sun introduced a generalized notion of frames and suggested further general-
izations, showing that many basic properties of frames can be derived within this more
general framework.

Let U and V' be two Hilbert spaces and {V} : j € J} be a sequence of subspaces of V/,
where J is a subset of Z. Let L(U,V;) be the collection of all bounded linear operators
from U to V; . We call a sequence {A; € L(U,V;) : j € J} a generalized frame (or simply
a g-frame) for U with respect to {V; : j € J} if there are two positive constants C' and
D such that

CIFIP <Y IAf 117 < DIIFI? (2)

j€J

for all f € U. The constants C' and D are called g-frame bounds. If C = D we call have
a tight g-frame and if C' = D = 1 we have a Parseval g-frame.

The notions of frames and g-frames in Hilbert C*-modules were introduced and inves-
tigated in [7, 10, 11, 16]. Frank and Larson [6, 7] defined the standard frames in Hilbert
C*-modules in 1998 and got a series of results for standard frames in finitely or count-
ably generated Hilbert C*-modules over unital C*-algebras. Extending the results to this
more general framework is not a routine generalization, as there are essential differences
between Hilbert C*-modules and Hilbert spaces. For example, any closed subspace in a
Hilbert space has an orthogonal complement, but this fails in Hilbert C*-module. Also
there is no explicit analogue of the Riesz representation theorem of continuous func-
tionals in Hilbert C*-modules. We refer the readers to [13] for more details on Hilbert
C*-modules, and to [11] and [16], for a discussion of basic properties of g-frame in Hilbert
C*-modules.

Alijani and Dehghan in [1] studied dual g-frames in Hilbert C*-modules. They give
some characterizations of dual g-frames for Hilbert spaces and Hilbert C*-modules. The
main goal of this paper is to study duals of g-Riesz basis in Hilbert C*-modules.

This paper is organized as follows. In section 2 we review some basic properties of
Hilbert C*-modules and g-Riesz bases in this space. In particular we characterize g-
frames and g-Riesz bases in Hilbert C*-modules. In section 3 we study dual g-Riesz bases
in Hilbert C*-modules and characterize the duals of a given g-Riesz basis in Hilbert C*-
module. We also obtain sufficient and necessary condition for a dual of a g-Riesz basis
to be again a g-Riesz basis. We find a situation for a g-Riesz basis to have unique dual
g-Riesz basis. Also, we show that every modular g-Riesz basis is a g-Riesz basis in Hilbert
C*-module but the opposite implication is not true.

2. Preliminaries

In this section we review basic properties of g-frames in Hilbert C*-modules. We also
prove some results related to the notion of stability which is used in the next section.
Our basic reference for Hilbert C*-modules is [13]. For basic details on frames in Hilbert
C*-modules we refer the reader to [7].

Definition 2.1 Let A be a C*-algebra with involution *. An inner product A-module
(or pre Hilbert A-module) is a complex linear space H which is a left A-module with an
inner product map (.,.) : H x H — A which satisfies the following properties:
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1) <a + Bg,h) = a(f, h) + B(g,h) for all f,g,h € H and «, 5 € C;

2) (af,g) = a(f,g) for all f,g € H and a € A;

3) (f, > (g, f)* for all f,g € H;

4) (f, ) = 0forallf€Hand(ff>—01fff—O

For f € H, we define a norm on H by || f||lz = |[{f, f >||1/2 If H is complete in this norm,
it is called a (left) Hilbert C*-module over A or a (left) Hilbert A-module.

An element a of a C*-algebra A is positive if ¢* = a and the spectrum of a is a subset
of positive real number. In this case, we write a > 0. It is easy to see that (f, f) > 0 for
every f € H, hence we define |f| = <f L2,

If H be a Hilbert C*-module, and J a set which is finite or countable, a sequence
{fj}jes C H is called a frame for H if there exist constants C, D > 0 such that

CUf ) <D )i £) S DU ) (3)

jeJ

for all f € H. The constants C' and D are called the frame bounds. The notion of
(standard) frames in Hilbert C*-modules is first defined by Frank and Larson [7]. Basic
properties of frames in Hilbert C*-modules are discussed in [8-10].

A. Khosravi and B. Khosravi [11] defined g-frame in Hilbert C*-modules. Let U and V'
be two Hilbert C*-modules over the same C*-algebra A and {V; : j € J} be a sequence
of subspaces of V, where J is a subset of Z. Let End’ (U, V;) be the collection of all
adjointable A-linear maps from U into Vj, ie. (T'f,g) = <f, T*g) for all f,g € H and
T € Endy(U,V;). We call a sequence {A; € End%(U,V;) : j € J} a generalized frame
(or simply a g-frame) for Hilbert C*-module U with respect to {V; : j € J} if there are
two positive constants C' and D such that

C(f, ) <D (N f. A f) < D(f, f) (4)

jedJ

for all f € U. The constants C' and D are called g-frame bounds. Those sequences which
satisfy only the upper inequality in (2.2) are called g-Bessel sequences. A g-frame is tight,
ifC=D.If C =D =1, it is called a Parseval g-frame.

Definition 2.2 [16] A g-frame {A; € End’(U,V;) : j € J} in Hilbert C*-module U
with respect to {Vj : j € J} is called a g-Riesz basis if it satisfies:
(1) Aj #0 for any j € J;
(2) If an A-linear combination » ek A%gj is equal to zero, then every summand A%g;
is equal to zero, where {g;}jex € @]EKV]- and K C J.
Example 2.3 Let H be an ordinary Hilbert space, then H is a Hilbert C-module. Let

{e;j : j € J} be an orthonormal basis for H, then {e; : j € J} is a Parseval frame for
Hilbert C-module H.

Ezample 2.4 Let U be an ordinary Hilbert space, J = N and {e;}72, be an orthonormal
basis for Hllb_ert C-module U. For j=1,2,... we let V; = 5pan{ey, ez, ...,e;}, and A; : U —
Vi Ajf = Yoy (. Sex

We have > 222 (A f, A; f) = 3772, [(f, ej)|* = (f, f), which implies that {A;}32, is a
g-Parseval frame for U with respect to {Vj : j € J}.
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Theorem 2.5 [16] Let A; € End}y(U,Vj) for any j € J and >, ;(A; f, A; f) converge
in norm for f € U. Then {A; : j € J} is a g-frame for U with respect to {V; : j € J} if
and only if there exist constants C, D > 0 such that

CIAP < | Dt N || < DI, feU.

jeJ

Definition 2.6 Let {A; € End(U,V;) : j € J} be a g-frame in Hilbert C*-module U
with respect to {V; : j € J} and {I'; € End}(U,Vj) : j € J} be a sequence of A-linear
operators. Then {I'; : j € J} is called a dual sequence operator of {A;:j € J} if

f=) AT;f
jeJ

for all f € U. The sequences {A; : j € J} and {I'; : j € J} are called a dual g-frame
when moreover {I'; : j € J} is a g-frame.

In [11] the authors defined the g-frame operator S in Hilbert C*-module as follow

Sf=) MAf, el

jeJ
and showed that S is invertible, positive, and self-adjoint. Since

(SE )= NALF =D (A A,
jeJ jeJ

it follows that

C{f 1) < (S, ) < DS ),

and the following reconstruction formula holds

F=8ST1f=8718F=> ANASTF =) STIATAf,

jeJ jeJ
for all f € U. Let A; = A;S™', then

F= NA =3 AL

jeJ jedJ

The sequence {A; : j € J} is also a g-frame for U with respect to {V : j € J}(see [11])
which is called the canonical dual g-frame of {A; : j € J}.

Definition 2.7 Let {A; : j € J} be a g-frame in Hilbert C*-module U with respect
to {Vj : j € J}, then the related analysis operator T : U — ;c; V; is defined by

Tf=A{A;jf:je€J}, forall feU. We define the synthesis operator F': B, V; = U
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by Ff = F(fj) = e; A} fj, for all f ={f;};es € D,c,;Vj, where

Bvi=S =15} feVi | IR <o

jedJ jeJ

It has been showed in [16] that if for any f = {f;};cs and g = {g;}jes in V; the
A-valued inner product is defined by (f,g) = >_ je s(fj»g5) and the norm is defined by

£l = I1(f, £)IIM2, then @D, Vj is a Hilbert A-module. Hence the above operators are

definable. Moreover, since for any g = {g;};es € D;c;V;j and f € U,

(Tf,g) = (Aif.gi) = (f. Agj)

jeJ jeJ

f7ZAgJ vag>

jeJ

it follows that T is adjointable and T* = F'. Also

T*Tf =T*(A;f) = AjAif = S,

jeJ

for all f € U. Let P, be the projection on P, ;V; that is P, : @,c;V; = Djes V)

is defined by P, f = P,({fj}jes) = Uj, for f = {f;}jes € @JGJVJ, and U; = f, when
j =mnand U; = 0 when j # n.

Theorem 2.8 ([14]) Let {A; € End%(U,Vj;) : j € J} be a g-frame in Hilbert C*-module
U with respect to {V;};cs, then {A;};cs is a g-Riesz basis if and only if A,, # 0 and
P,,(RangT) C RangT for all n € J, where T is the analysis operator of {A;};e.

Corollary 2.9 A g-frame {A; € End%(U,V;) : j € J} in Hilbert C*-module U with
respect to {Vj : j € J} is a g-Riesz basis if and only if

(1) Aj #0 for any j € J;
(2) If an A-linear combination » jer Ajgjis equal to zero, then every summand Ag;
is equal to zero, where {g;}jex € @]EKV]- and K C J.

3. Dual of g-Riesz bases in Hilbert C*-modules

In this section, we study dual g-Riesz bases in Hilbert C*-modules and characterize
the duals of a given g-Riesz basis in Hilbert C*-module. We also obtain sufficient and
necessary condition for a dual of a g-Riesz basis to be again a g-Riesz basis. We find a
situation for a g-Riesz basis to have unique dual g-Riesz basis.

Proposition 3.1 Let {A; € End%(U,V;) : j € J} and {I'; € End(U,V;)

be two g-Bessel sequences in Hilbert C*-module U with respect to {V; : j € J}. If
f= deJ AST; f holds for any f € U, then both {A; : j € J} and {T'; : j € J} are
g-frames in Hilbert C*-module U with respect to {V;:j € J} and f =3, T7A;f

1 j e J}
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Proof. Let us denote the g-Bessel bound of {I'; : j € J} by Br. For all f € U we have

LA =10 AT O = 1) (T f A 01

jer jel
<UD @A (A f, A )]
jeJ jel
< BrllfIP D (A5 M50
el

It follows that

B AP < 1) (A5 f, A5

jeJ

This implies that {A; : j € J} is a g-frame in Hilbert C*-module. Similarly we can show
that {I'; : j € J} is also a g-frame of U respect to {V; : j € J}. [ |

Lemma 3.2 Let {A; € End%(U,V;) : j € J} be a g-frame in Hilbert C*-module U
with respect to {V; : j € J}. Suppose that {I'; € End%(U,V;) : j € J} and {©; €
End*(U,V;) : j € J} are dual g-frames of {A; : j € J} with the property that either
RangTt € RangTe or RangTe C Ranglr. Then I'; = ©; Vj € J.

Proof. Suppose that RangTe C RangTr. Then for each f € U there exists gy € U such
that Togy =1r f.
Applying T} on both sides, we arrive at

g9r =Y _Ni®jgr = TiTogy = TiTef = > A5T;f = f
jel el

and so Irf =Tof,Vf e U.
Equivalently I'; f = ©, f, Vj € J. [ ]

Theorem 3.3 Let {A; € End’(U,V;) : j € J} be a g-frame in Hilbert C*-module U
with respect to {V} : j € J} with analysis operator T}, then the following are equivalence:
(1) {A;:j € J} has a unique dual g-frame;

(2) RangTy = e,V

(3) I > e Ajfj = 0 for some sequence {f;}jes € e, Vj, then f; =0 for each j € J.
In case the equivalent conditions are satisfied, {A; : j € J} is a g-Riesz basis.

Proof. (2)= (1) Let {A; : j € J} be the canonical dual g-frame of {A; : j € J} with
analysis operator 7. Then A; = A;S ~1 where S is g-frame operator.

Let {T'j : j € J} be any dual g-frame of {A; : j € J} with analysis operator Tt.

Then

RangTr C @©jecsV; = RangTx = RangTy.

By Lemma 3.2, I'; = 1~\j for all j € J.
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(1)= (2) Assume on the contrary that RangTh # ®;c;V;. We have

@VJ = RangTA@KerTj{. (5)
jedJ

Let Pp be orthogonal projection from € jeq Vi onto RangTy, then

DV =rD Vi) D (D Vi)

jedJ jeJ jeJ

Therefore Py = KerTy # {0}.

Choose fj, € @,c;V; such that Pifj, # 0 where f;, = 1, if j = jo and fj, = 0
if j # jo and 1, is unital element of Vj . Define an operator W : @..;V; — U by
W{gj} = A, gjo-

Now, let {7\] : j € J} be the canonical dual of {A; : j € J} with upper bound D3 and
I = [~\j + I;IIW™ where 11 : €, ; V; — KerTy and 1L : @, ; V; — V; are projection
operators.

We have

jed

jeJ

STOLT <2 STOGL A + D (IIW* £ I f)

jeJ jeJ jed
<2(Di(f, f) + (W™ £, IV* f))
< (D + [[IEW*2){f, £),

which implies that {I'; : j € J} is a g-Bessel sequence.
Now for any f € U,

> NIGOW* f = TH{ILIW™ £} = 0.
JjeJ

This yields that ., ATL;f = > . A;Kjf = f for all f € U. By Proposition 3.1,
{I'j : j € J} is a dual g-frame of {A; : j € J} and is different from {K] : j € J}, which
contradicts with the uniqueness of dual g-frame of {A; : j € J}.

(2)< (3) Obvious by (3.1). [ |

Theorem 3.4 Suppose that {A; € End’(U,Vj) : j € J} is a g-Riesz basis in Hilbert
C*-module U with respect to {V; : j € J} and {I'; € End’(U,V;) : j € J} is a sequence
of A-linear operators. Then the following are equivalence:

(1) {T'; : j € J} is a dual g-frame of {A; : j € J};

(2) {T'j : j € J} is a dual g-Bessel sequence of {A; : j € J};

(3) Foreachj € J,T'; = A;S™14+0;, where S is the g-frame operator of {A; : j € J}
and {O; : j € J} is a dual g-Bessel sequence of U with respect to {V; : j € J}
satisfying Aj0;f =0 for all f € U and j € J.

Theorem 3.5 Let {A; € End(U,V;) :j € J} be a g-Riesz basis in Hilbert C*-module
U with respect to {Vj : j € J} and {I'; : j € J} a sequence of A-linear operators. Then
{I'j : j € J} is a dual g-Riesz basis of {A; : j € J} if and only if for each j € J,
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[ =A;S™t + ©;, where S is the g-frame operator of {A;:j € J} and {©;:j€ J}isa
g-Bessel sequence of U with respect to {Vj : j € J} with the property that for each j € J
there exists operator Fj € End%(V;,V;) such that ©; = F;A;S™! and AJFiAf =0
holds for all f € U.

Proof. = Suppose that {I'; : j € J} is a dual g-Riesz basis of {A; : j € J} and let
©; =T, — A;S7L. It is easy to see that {©; : j € J} is a g-Bessel sequence of U.
Now fix an n € J. From ZjeJ FjA;f(an) =TI, f we can infer that I';, = ', A>T, i.e.

AS™ 40, = (AST+0,)A5(ASTL+0,)
Consequently, we have

On = (A STIAY + 0,A)(AS™E+0,) — A8
= A STIAA, ST H ALSTIN O, + 0,A% A, ST + ©,A%0,, — A, STt
= A STIANO, 4+ O,A A, ST+ 0,A%0,,.

We show that A,S™1A%O, +©0,A%A, S~ =0.

Note that
F=Y NI =Y ANAST +0)f =) NASTF+Y N0 f=f+> AO;f,
J€J Jj€J Jje€J Jje€J JjeJ

which implies that ZjeJ Ai©;f =0and AjO;f =0forall feU andjeJ.
Particularly, we have A*©,,f = 0 for all f € U. This yields that A,S~'A*©,, = 0 and
0,A70, =0.

Therefore ©,, = ©,A%A,S~!. Suppose F,, = ©,A%, then ©,, = F,A,, S~ 1.

From A} ©, =0, we have A}O, A7 A, f =0ieF,, A7 A, f =0.

< Suppose that for each j € J there exists operator F; € End%(V;,V;) such that
©; = F;A;S7! and AZFjA;f =0 holds for all f € U. Then for all f € U we have

SN = S AASTIF =Y Ne = f Y ARAST = .

jed jeJ jeJ jeJ

Therefore {I'; : j € J} is a dual sequence of {A;:j € J}.

With similar proof of Theorem 3.3, {I'; : j € J} is a g-Bessel sequence and by Proposition
3.1, {'; : j € J} is dual g-frame of {A; : j € J}.

To complete the proof, we need to show that {I'; : j € J} is a g-Riesz basis of U with
respect to {V; : j € J}.

Let > ;c; I f; =0, then we have

0= 3 (ST + )5 = Y (57T + STIATEN = ST ST + ) .

jedJ jedJ jedJ

Sinc.e {S’_lA;f : j € J} is a g-Riesz basis then S_lA;f(Ij +Fr)f; =0, ie I'jf; =0 for
all j € J.

We now show that I'; # 0 for all j € J.

Assume on the contrary that I',, = 0 for some n € J. Then ©,, = —A,S~L. It follows
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that
0=AF, A f =N 50,f=—A A f

holds for all f € U.

In particular, letting f = S~1A%g for some g € U, we have —A* A, S~ 1A%g = —A%g =0,
therefore A,, = 0, a contradiction. This completes the proof. [ |
Corollary 3.6 Suppose that {A; € End’(U,V;) : j € J} is a g-Riesz basis in Hilbert
C*-module U with respect to {V; : j € J} and A; is surjective for any j € J. Then
{A; : j € J} has a unique dual g-Riesz basis.

Proof. Let f; € V; for some j € J, then there exists f € U such that A;f = f;.
Therefore, we have

O f; =ST'NFA; f =5T0=0.

Corollary 3.7 Suppose that {f; : j € J} is a Riesz basis in Hilbert A-module H and
operator T; : H — A defined by Tjf =< f, f; > is surjective for any j € J. Then
{f;j : 7 € J} has a unique dual Riesz basis.
Definition 3.8 Let {A; € Endy(U,V;):j € J}
(i) If the A-linear hull of (J,c ; Aj(V;) is dense in U, then {A; : j € J} is g-complete.
(ii) If {A; : j € J} is g-complete and there exist real constant A, B such that for any
finite subset S C J and g; € V;,j € §

2
AHZ!QJ'\QH < H ZA}fng < BHZ\Q;‘F
jES JjeS jES

)

then {A; : j € J} is a modular g-Riesz basis for U with respect to {V; : j € J}. A and
B are called bounds of {A; € End%(U,V;) :j € J}.

Theorem 3.9 ([12]) A sequence {A; € End*(U,V;) : j € J} is a modular g-Riesz basis
if and only if the synthesis operator F' is a homeomorphism.

Theorem 3.10 Let {A; € End’(U,V;) : j € J} then the following two statements are
equivalent:

(1) The sequence {A; : j € J} is a modular g-Riesz basis for Hilbert C*-module U
with respect to {Vj : j € J} with bounds A and B;

(2)The sequence {A; : j € J} is a g-frame for Hilbert C*-module U with respect to
{V; : j € J} with bounds A and B, and if an A-linear combination ZjeS Alg; = 0 for
{9j}jes € ®jcsVj, then g; =0 for all j € J.

Proof. (1)— (2) By Theorem 3.9 the operator F' : ®V; — U is a linear homeomorphism.
Hence the operator F is onto and therefore by Theorem 3.2 in [16] {A; : j € J} is a g-
frame. Also, since F' is injective

KerF = {{g;}es € @jesVy : Flgi}ser) = > Ajg; = 0 = {0}, (6)
JjES

This implies the statement (2).
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(2)— (1)By Theorem 3.2 in [16] the operator F is injective and by (3.2) F is injective.
Therefore F' is homeomorphism and by Theorem ? {A; : j € J} is a modular g-Riesz
basis. [ |

Corollary 3.11 Every modular g-Riesz basis is a g-Riesz basis.
Proof. By Definition 3.8 and Theorem 3.9. [ |

Corollary 3.12 Let {A; € End’(U,V;) : j € J} then the following two statements are
equivalent:

(1) The sequence {A; : j € J} is a modular g-Riesz basis for Hilbert C*-module U
with respect to {V; : j € J}.

(2)The sequence {A; : j € J} has a unique dual modular g-Riesz basis.

Proof. (1)— (2) Every modular g-Riesz basis is a g-Riesz basis and every g-Riesz basis
is a g-frame. So every modular g-Riesz basis is a g-frame. Now by Theorem 3.3 and
Theorem 3.10 {A; : j € J} has a unique dual modular g-Riesz basis.

(2)— (1)The proof by Theorem 3.3 and Theorem 3.10 is straightforward. [ |

Next example shows in Hilbert C*-module setting, every Riesz basis is not a modular
Riesz basis, so every g-Riesz basis is not a modular g-Riesz basis.

Exzample 3.13 Let A = Msy2(C) be the C*-algebra of all 2 x 2 complex matrices. Let
H = A and for any A, B € H define (A, B) = AB*. Then H is a Hilbert A-module.

Let E; ; be the matrix with 1 in the (4, j)th entry and 0 elsewhere, where 1 <, j < 2.
Then ® = {E; 1, Ea2} is a Riesz basis of H but is not a modular Riesz basis.

Acknowledgements

The author thanks the referee(s) for comments and suggestions which improved the
quality of the paper.

References

[1] A. Alijan, M. A. Dehghan, g-frames and their duals for Hilbert C*-modules, Bull. Iran. Math. Soci., 38(3),
(2012), 567-580.
[2] O. Christensen, An Introduction to Frames and Riesz Bases, Birkhauser, Boston, 2003.
[3] I. Daubechies, Ten Lectures on Wavelets, STAM, Philadelphia, 1992.
[4] I. Daubechies, A. Grossmann,Y. Meyer, Painless nonorthogonal expansions, J. Math. Phys. 27 (1986), 1271-
1283.
[5] R.J. Duffin, A.C. Schaeffer, A class of nonharmonic Fourier series, Trans. Amer. Math. Soc. 72 (1952),
341-366.
[6] M. Frank, D. R. Larson, A module frame concept for Hilbert C.-modules, in: Functional and Harmonic
Analysis of Wavelets, San Antonio, TX, January 1999, Contemp. Math. 247, Amer. Math. Soc., Providence,
RI 207-233, 2000.
[7] M. Frank, D.R. Larson, Frames in Hilbert C*-modules and C*-algebras, J. Operator Theory 48 (2002),
273-314.
[8] D.Han, W. Jing, D. Larson, R. Mohapatra, Riesz bases and their dual modular frames in Hilbert C*-modules,
J. Math. Anal. Appl. 343 (2008), 246-256.
[9] D. Han, W. Jing, R. Mohapatra, Perturbation of frames and Riesz bases in Hilbert C*-modules, Linear
Algebra Appl. 431 (2009), 746-759.
[10] A. Khosravi, B. Khosravi, Frames and bases in tensor products of Hilbert spaces and Hilbert C*-modules,
Proc. Indian Acad. Sci. Math. Sci. 117 (2007), 1-12.
[11] A. Khosravi, B. Khosravi, Fusion frames and g-frames in Hilbert C*-modules, Int. J. Wavelets Multiresolut.
Inf. Process. 6 (2008), 433-466.
[12] A. Khosravi, B. Khosravi, g-frames and modular Riesz bases in Hilbert C*-modules, Int. J. Wavelets Mul-
tiresolut. Inf. Process. 10(2) (2012), 1250013 1-12.
[13] E.C. Lance, Hilbert C*-Modules: A Toolkit for Operator Algebraists, London Math. Soc. Lecture Note Ser.
210, Cambridge Univ. Press, 1995.



M. Rashidi-Kouchi / J. Linear. Topological. Algebra. 04{01) (2015) 53-63. 63

[14] M. Rashidi-Kouchi, A. Nazari, M. Amini, On stability of g-frames and g-Riesz bases in Hilbert C*-modules,
Int. J. Wavelets Multiresolut. Inf. Process. 12(6) (2014), 1450036 1-16.

[15] W. Sun, g-Frames and g-Riesz bases, J. Math. Anal. Appl. 322 (2006), 437-452.

[16] X.-C. Xiao, X.-M. Zeng, Some properties of g-frames in Hilbert C*-modules J. Math. Anal. Appl. 363 (2010),

399-408.



	Aims and Scope
	0
	Call for Papers
	0
	1-Fethullah Erol and Metin Akdag
	0
	2-Parivash Nosratpour(Characterizations of G(q))
	0
	3- Laura Gavruta, G. Zamani Eskandani and Pasc Gavruta
	4-Mahmoud Hassani and Mehdi Mohammadzade
	5-Mashaallah Matinfar and A. Riahifar
	6-Mehdi Rashidi-Kouchi
	0
	7-Abdolrahman Razani and Roghiyeh Jalal Shahkoohi



