
Accepted Manuscript

Wold-type decompositions in Baer ∗-rings

G.A. Bagheri-Bardi, A. Elyaspour, G.H. Esslamzadeh

PII: S0024-3795(17)30613-4
DOI: https://doi.org/10.1016/j.laa.2017.10.024
Reference: LAA 14365

To appear in: Linear Algebra and its Applications

Received date: 8 June 2017
Accepted date: 30 October 2017

Please cite this article in press as: G.A. Bagheri-Bardi et al., Wold-type decompositions in Baer ∗-rings, Linear Algebra Appl.
(2018), https://doi.org/10.1016/j.laa.2017.10.024

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers we are
providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of the resulting
proof before it is published in its final form. Please note that during the production process errors may be discovered which could
affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.laa.2017.10.024


Wold-type decompositions in Baer ∗-rings
G. A. Bagheri-Bardia, A. Elyaspoura, G. H. Esslamzadehb,∗

aDepartment of Mathematics, Faculty of Sciences, Persian Gulf University, Bushehr
75168, Iran

bDepartment of Mathematics, Faculty of Sciences, Shiraz University, Shiraz 71454, Iran

Abstract

A fundamental theorem due to Wold asserts that an isometry T on a Hilbert
space H is the orthogonal direct sum of a unitary operator and a unilateral
shift. Our main goal is to prove algebraic analogs of this result and its gen-
eralizations for commuting pairs of isometries, in the context of Baer*-rings.
Our results not only extend Wold-type decomposition theorems from B(H)
to arbitrary Baer ∗-rings, but also provide purely algebraic proofs of these
known decomposition theorems, which unlike their classic analogs are inde-
pendent of the underlying Hilbert space.
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1. Introduction

Decomposition of a bounded operator into a direct sum of ‘nicer’ opera-
tors is a fundamental general question in functional analysis, as those parts
carry more precise information of the given operator and are easier to deal
with. The canonical Wold decomposition is one of the major results of this
type which was originally introduced by Wold [23] as a decomposition of sta-
tionary processes. von Neumann’s formulation of Wold’s result asserts that
an isometry on a Hilbert space is the orthogonal direct sum of a unitary and
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