
    
    
    
        
            
            
                
            

            
        
    


    
        Skip to main content
        
        

        
            
                Advertisement

                

            

        

        
    
        
            
                
                    
                        [image: SpringerLink]
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    




        

    

    
        
    
        
            
    
        
    
        
            	
                        Home





	
                        Textbook


    

    
        
            
                
                [image: Book cover]
            
            
        
    

    

    
        
            Matrix Theory
        

        
            Basic Results and Techniques

        
        	Textbook
	© 2011


        
        
                
                    
                

        

    



        
    


        
            
                

                
                    
                        Overview

                        
    
        
            	Authors:
	
                    	
                                Fuzhen Zhang
                                0
                            


                    
                


            
            	
                        
                            Fuzhen Zhang
                        
                        
                            	
                                    
                                        
                                            Dept. of Mathematics, Nova Southeastern University, Fort Lauderdale, USA

                                        
                                    

                                


                        
                        
                            
                                View author publications

                                
                                    You can also search for this author in
                                        
                                        PubMed
                                             
                                        Google Scholar
                                    
                                    

                                

                            

                        

                    


        
        

        
            
                	Updated and revised edition
	Includes a new chapter on matrix inequalities, and a new chapter with updated material on numerical ranges and radii and matrix norms
	Includes more than 1000 exercises
	Aids the reader in mastering basic matrix results and techniques that are useful for applications in various fields such as mathematics, statistics, physics, computer science, and engineering



                
            

        
    

                        
    

        
            
            
                
                    
                        
                    

                    
                        
                            Part of the book series:
                            Universitext (UTX)
                        

                        
                    

                

            

            
        
        
    


                        
                            
    
        	
                    
                        
                    97k Accesses

                
	
                        
                            
                        255 
                            Citations
                        

                    
	
                        
                            
                        6
                        
                            
                                Altmetric
                            
                        

                    


    



                        

                    

                

                
                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        
                    
                

                
                    Access this book

                    
                        
                            
                                
                                    
                                        
                                            Log in via an institution
                                            
                                                
                                            
                                        
                                    

                                
                            
                        
                    
                    
                        
 
  
   
    
     
      
        
        eBook  USD 64.99 
        Price excludes VAT (USA) 
       

      

     

        
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook 
       
       
     

    

    
     
      
        
        Softcover Book  USD 84.99 
        Price excludes VAT (USA) 
       

      

     

        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book 
       
       
     

    

   

   
  

  
   Tax calculation will be finalised at checkout

  

  
    Licence this eBook for your library 
     
     
   

    Learn about institutional subscriptions 
     
     
   

  

 

 
 
 


                    

                    Other ways to access

                    
                        
                            Licence this eBook for your library
                                
                                    
                                
                                

                        
                        Institutional subscriptions
                            
                                
                            
                        

                    

                



                
    
        
                
    
        
            
                Search within this book
                
                    
                    
                        
                            
                        
                        Search
                    
                    
                    
                

            

        

    


                
                    Table of contents (10 chapters)

                    
                        
                            	
        
            
                    Front Matter

                
                Pages i-xvii
                

            

                
        
            Download chapter PDF
                
                    
                
            
        

    
            

        

    
	
        
            
                                
                                    Elementary Linear Algebra Review
                                

                            
                        
                
                    	Fuzhen Zhang


                Pages 1-34
                

            


        

    
	
        
            
                                
                                    Partitioned Matrices, Rank, and Eigenvalues
                                

                            
                        
                
                    	Fuzhen Zhang


                Pages 35-72
                

            


        

    
	
        
            
                                
                                    Matrix Polynomials and Canonical Forms
                                

                            
                        
                
                    	Fuzhen Zhang


                Pages 73-106
                

            


        

    
	
        
            
                                
                                    Numerical Ranges, Matrix Norms, and Special Operations
                                

                            
                        
                
                    	Fuzhen Zhang


                Pages 107-124
                

            


        

    
	
        
            
                                
                                    Special Types of Matrices
                                

                            
                        
                
                    	Fuzhen Zhang


                Pages 125-170
                

            


        

    
	
        
            
                                
                                    Unitary Matrices and Contractions
                                

                            
                        
                
                    	Fuzhen Zhang


                Pages 171-198
                

            


        

    
	
        
            
                                
                                    Positive Semidefinite Matrices
                                

                            
                        
                
                    	Fuzhen Zhang


                Pages 199-252
                

            


        

    
	
        
            
                                
                                    Hermitian Matrices
                                

                            
                        
                
                    	Fuzhen Zhang


                Pages 253-292
                

            


        

    
	
        
            
                                
                                    Normal Matrices
                                

                            
                        
                
                    	Fuzhen Zhang


                Pages 293-324
                

            


        

    
	
        
            
                                
                                    Majorization and Matrix Inequalities
                                

                            
                        
                
                    	Fuzhen Zhang


                Pages 325-378
                

            


        

    
	
        
            
                    Back Matter

                
                Pages 379-399
                

            

                
        
            Download chapter PDF
                
                    
                
            
        

    
            

        

    


                            

                            
    
        
            
                Back to top
                
                    
                
            
        

    

                        
                    

                
    

                
                
    
        
            
                Keywords

                
                    	
                                
                                
                                    Hermitian matrices
                                
                                
                            
	
                                
                                
                                    compound matrices
                                
                                
                            
	
                                
                                
                                    contractions
                                
                                
                            
	
                                
                                
                                    linear algebra
                                
                                
                            
	
                                
                                
                                    majorization inequalities
                                
                                
                            
	
                                
                                
                                    matrix decompositions
                                
                                
                            
	
                                
                                
                                    matrix functions
                                
                                
                            
	
                                
                                
                                    matrix inequalities
                                
                                
                            
	
                                
                                
                                    matrix polynomials
                                
                                
                            
	
                                
                                
                                    matrix theory
                                
                                
                            
	
                                
                                
                                    normal matrices
                                
                                
                            
	
                                
                                
                                    partitioned matrices
                                
                                
                            
	
                                
                                
                                    positive semidefinite matrices
                                
                                
                            
	
                                
                                
                                    unitary matrices
                                
                                
                            


                

            
        

        
            
                
                    About this book

                    
                        The aim of this book is to concisely present fundamental ideas, results, and techniques in linear algebra and mainly matrix theory. The book contains ten chapters covering various topics ranging from similarity and special types of matrices to Schur complements and matrix normality. Each chapter focuses on the results, techniques, and methods that are beautiful, interesting, and representative, followed by carefully selected problems. 

Major changes in this revised and expanded second edition: 
-Expansion of topics such as matrix functions, nonnegative matrices, and (unitarily invariant) matrix norms
-The inclusion of more than 1000 exercises; 
-A new chapter, Chapter 4, with updated material on numerical ranges and radii, matrix norms, and special operations such as the Kronecker and Hadamard products and compound matrices
-A new chapter, Chapter 10, on matrix inequalities, which presents a variety of inequalities on the eigenvalues and singular values of matrices and unitarily invariant norms.

This book can be used as a textbook or a supplement for a linear algebra and matrix theory class or a seminar for senior undergraduate or graduate students. Prerequisites include a decent background in elementary linear algebra and calculus. The book can also serve as a reference for instructors and researchers in the fields of algebra, matrix analysis, operator theory, statistics, computer science, engineering, operations research, economics, and other fields.

                    

                
            
        

        
            
                
                    Reviews

                    
                        From the reviews of the second edition:
“This book provides an interesting and recommendable text for a second course on linear algebra with emphasis on the theory of matrices.” (H. Mitsch, Monatshefte für Mathematik, Vol. 169 (1), January, 2013)
“For the practitioner, someone new to the field, or users of matrices from other areas, there is a terse, but friendly, discussion of a number of useful topics, a few of which are not otherwise in book form. … It is nice and friendly to read, with a simple, direct style.” (Charles Johnson, SIAM Review, Vol. 55 (1), 2013)
“The main purpose of this volume is to concisely present fundamental ideas, results, and techniques in linear algebra and mainly matrix theory. … Each chapter focuses on the results, techniques, and methods that are beautiful, interesting, and representative, followed by carefully selected problems. The author has made a valuable contribution to the textbook literature on matrix theory, and his work will be appreciated by students and teachers of the subject. … is recommended reading for all those wishing to acquaint themselves with basic matrix theory.” (Vicenţiu D. Rădulescu, Zentralblatt MATH, Vol. 1229, 2012)
“This interesting book is the revised version … covering materials from the basic elements of matrix theory to more advanced topics. … Each chapter starts with an introduction and includes a lot of well-selected problems … . In many places several different proofs are presented for a theorem. This causes the book to be very attractive and readable. This book is useful for researchers as well as graduate students working in linear algebra, operator theory, statistics, computer science, engineering, applied mathematics, economics, and other disciplines.” (Mohammad Sal Moslehian, Mathematical Reviews, Issue 2012 h)
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