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G- Frames in the quaternionic setting
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Quaternions are an extension of complex numbers with one real and three
imaginary parts. Quaternionic Hilbert space is a vector space under
multiplication by quaternionic scalars, from the non-commutativity, the
quaternionic Hilbert spaces are defined in two ways: left/right quaternionic
Hilbert spaces. Frame is a spanning set of vectors, which are generally over
complete (redundant) in a quaternionic Hilbert space. G- frames are natural
generalization of frames and provide more choices on analyzing functions
from frame expansion coefficients. In this research, the construction of G-
frame is reported and relation between G-frame and canonical dual G-frame
is established. Let Uf and Vi be left quaternionic Hilbert spaces and
(W :kel}c Vi is a sequence of quaternionic Hilbert spaces. Let
B(Uf, V,) be the collection of all bounded linear operators from U intoV,.
A family {I, € B(U§, V) : k € 1} is called a generalized frame or simply
G-frame for U with respect to {V, : k € 1} if there exist constants 0 < C <
D <o such that Cll¢l12 < YrarllTk@ll? < Dllgl|2, for all ¢ € Uk, where C
and D are G-frame bounds. G-frame operator F; can be defined as F;¢p =

Yrer T T, for all ¢ € UL, where T, T is the adjoint operator of I},. Frame
operator Fy is self adjoint, bounded and invertible. If {I}, : k € I} be a G-

frame for Uf; with respect to {V; : k € I} and [}, = I[}F, ", then {I}, : k € I}
is a G-frame for U} with frame bounds % and % We call it the canonical dual

G-frame of {I}, : k € I}. Finally, we conclude that {I}, : k € I} and {l’“} :
k € I} are dual G-frames with respect to each other.
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