
    
    
    
        
            
            
                
            

            
        
    


    
        Skip to main content

        
        

        
            
                Advertisement

                

            

        

        

    
    
        
            
                
                    
                        
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    






        
        

        
            
                
                    
                        
                    

                
            

            
    
        
            
                

                
                    
                        
                            
                                
                                    
                                        
                                        
                                    
                                    
                                
                            

                        

                        

                        
                            	Book
	© 2020


                            
                                Accelerated Optimization for Machine Learning
                            

                            First-Order Algorithms

                        

                    

                    
                    

                

            

        

    

            
    
        
            	
                        Home



	
                        Book


                        
    
        
            
                Authors:

                	
                            Zhouchen Lin
                             ORCID: https://orcid.org/0000-0003-1493-75690, 
                        
	
                            Huan Li
                            1, 
                        
	
                            Cong Fang
                            2
                        


                
            

        
        

        
        
            
                	
                            
                                Zhouchen Lin
                            
                            
                                	
                                        
                                            
                                                Key Lab. of Machine Perception School of EECS, Peking University, Beijing, China

                                            
                                        

                                    


                            
                            
                                
                                    View author publications

                                    
                                        You can also search for this author in
                                            
                                            PubMed
                                                 
                                            Google Scholar
                                        
                                        

                                    

                                

                            

                        
	
                            
                                Huan Li
                            
                            
                                	
                                        
                                            
                                                College of Computer Science and Technology, Nanjing University of Aeronautics and Astronautics, Nanjing, China

                                            
                                        

                                    


                            
                            
                                
                                    View author publications

                                    
                                        You can also search for this author in
                                            
                                            PubMed
                                                 
                                            Google Scholar
                                        
                                        

                                    

                                

                            

                        
	
                            
                                Cong Fang
                            
                            
                                	
                                        
                                            
                                                School of Engineering and Applied Science, Princeton University, Princeton, USA

                                            
                                        

                                    


                            
                            
                                
                                    View author publications

                                    
                                        You can also search for this author in
                                            
                                            PubMed
                                                 
                                            Google Scholar
                                        
                                        

                                    

                                

                            

                        


            

        

        

        
            	The first monograph on accelerated first-order optimization algorithms used in machine learning
	Includes forewords by Michael I. Jordan, Zongben Xu, and Zhi-Quan Luo, and written by experts on machine learning and optimization
	Is comprehensive, up-to-date, and self-contained, making it is easy for beginners to grasp the frontiers of optimization in machine learning


        
        
    

                        
    
        
        
    


                        
                            
    
        
            	
                        24k Accesses

                    
	
                            27
                                Citations

                        
	
                        4
                            
                                Altmetric

                            
                        


        

    



                        

                        
    

                    

                

                
        
            
                
                    Sections

                    	Table of contents
	About this book
	Keywords
	Authors and Affiliations
	About the authors
	Bibliographic Information
	Publish with us


                

            
        
    

                
                    
 
  Buy it now

  
   Buying options

   
    
     
      
        
        eBook  USD 119.00 
      

       Price excludes VAT (USA) 
      

     

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

Buy eBook
     

    

    
     
      
        
        Softcover Book  USD 159.99 
      

       Price excludes VAT (USA) 
      

     

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

Buy Softcover Book
     

    

    
     
      
        
        Hardcover Book  USD 159.99 
      

       Price excludes VAT (USA) 
      

     

        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover Book
     

    

   

   
  

  
   Tax calculation will be finalised at checkout

  

  Other ways to access

  
   
    
     
        Licence this eBook for your library  
         
         
       

     

    

    
     
        Learn about institutional subscriptions  
         
         
       

     

    

   

  

 

 
 
 


                


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

                            

                        
                    
                

                
    
        
                
                    
                        Table of contents (7 chapters)

                        
                            
    
        
            Search within book
            
                
                
                    Search
                    
                        
                    
                
                
                
            

        

    



                            

                            
                                	
        
            
                    Front Matter

                
                Pages i-xxiv
                

            

                
        
            PDF
                
                    
                
            
        

    
            

        

    
	
        
            
                                
                                    Introduction
                                

                            
                        
                
                    	Zhouchen Lin, Huan Li, Cong Fang


                Pages 1-9
                

            


        

    
	
        
            
                                
                                    Accelerated Algorithms for Unconstrained Convex Optimization
                                

                            
                        
                
                    	Zhouchen Lin, Huan Li, Cong Fang


                Pages 11-55
                

            


        

    
	
        
            
                                
                                    Accelerated Algorithms for Constrained Convex Optimization
                                

                            
                        
                
                    	Zhouchen Lin, Huan Li, Cong Fang


                Pages 57-108
                

            


        

    
	
        
            
                                
                                    Accelerated Algorithms for Nonconvex Optimization
                                

                            
                        
                
                    	Zhouchen Lin, Huan Li, Cong Fang


                Pages 109-135
                

            


        

    
	
        
            
                                
                                    Accelerated Stochastic Algorithms
                                

                            
                        
                
                    	Zhouchen Lin, Huan Li, Cong Fang


                Pages 137-207
                

            


        

    
	
        
            
                                
                                    Accelerated Parallel Algorithms
                                

                            
                        
                
                    	Zhouchen Lin, Huan Li, Cong Fang


                Pages 209-255
                

            


        

    
	
        
            
                                
                                    Conclusions
                                

                            
                        
                
                    	Zhouchen Lin, Huan Li, Cong Fang


                Pages 257-259
                

            


        

    
	
        
            
                    Back Matter

                
                Pages 261-275
                

            

                
        
            PDF
                
                    
                
            
        

    
            

        

    


                            
                            

                        

                        
    
        
            
            Back to top
                
            
            
        

    

                    

                
    

                
                
    
        
            
                
                    
                        About this book

                        
                            This book on optimization includes forewords by Michael I. Jordan, Zongben Xu and Zhi-Quan Luo. Machine learning relies heavily on optimization to solve problems with its learning models, and first-order optimization algorithms are the mainstream approaches. The acceleration of first-order optimization algorithms is crucial for the efficiency of machine learning.


Written by leading experts in the field, this book provides a comprehensive introduction to, and state-of-the-art review of accelerated first-order optimization algorithms for machine learning. It discusses a variety of methods, including deterministic and stochastic algorithms, where the algorithms can be synchronous or asynchronous, for unconstrained and constrained problems, which can be convex or non-convex. Offering a rich blend of ideas, theories and proofs, the book is up-to-date and self-contained. It is an excellent reference resource for users who are seeking faster optimization algorithms, as well asfor graduate students and researchers wanting to grasp the frontiers of optimization in machine learning in a short time.

                        

                        
    
        
            
            Back to top
                
            
            
        

    

                    

                
            
        

        
            
                
                    Keywords

                    
                        	
                                    
                                        
                                            Machine Learning
                                        
                                    
                                
	
                                    
                                        
                                            Optimization
                                        
                                    
                                
	
                                    
                                        
                                            First-Order Optimization
                                        
                                    
                                
	
                                    
                                        
                                            Optimization Algorithms
                                        
                                    
                                
	
                                    
                                        
                                            Accelerated Algorithms
                                        
                                    
                                
	
                                    
                                        
                                            Accelerated Optimization Algorithms
                                        
                                    
                                
	
                                    
                                        
                                            Accelerated First-Order Optimization Algorithms
                                        
                                    
                                


                    

                    
    
        
            
            Back to top
                
            
            
        

    

                

            
        

        
            
        

        
            
                
                    Authors and Affiliations

                    
                        	
                                        
                                            
                                                Key Lab. of Machine Perception School of EECS, Peking University, Beijing, China
                                            

                                        
                                        
                                            
                                                Zhouchen Lin
                                            
                                        

                                    
	
                                        
                                            
                                                College of Computer Science and Technology, Nanjing University of Aeronautics and Astronautics, Nanjing, China
                                            

                                        
                                        
                                            
                                                Huan Li
                                            
                                        

                                    
	
                                        
                                            
                                                School of Engineering and Applied Science, Princeton University, Princeton, USA
                                            

                                        
                                        
                                            
                                                Cong Fang
                                            
                                        

                                    


                        
    
        
            
            Back to top
                
            
            
        

    

                    

                

            
        

        
            
                
                    
                        About the authors

                        
                            Zhouchen Lin is a leading expert in the fields of machine learning and computer vision. He is currently a Professor at the Key Laboratory of Machine Perception (Ministry of Education), School of EECS, Peking University. He served as an area chair for several prestigious conferences, including CVPR, ICCV, ICML, NIPS, AAAI and IJCAI. He is an associate editor of the IEEE Transactions on Pattern Analysis and Machine Intelligence and the International Journal of Computer Vision. He is a Fellow of IAPR and IEEE.

Huan Li received his Ph.D. degree in machine learning from Peking University in 2019. He is currently an Assistant Professor at the College of Computer Science and Technology, Nanjing University of Aeronautics and Astronautics. His current research interests include optimization and machine learning.
Cong Fang received his Ph.D. degree from Peking University in 2019. He is currently a Postdoctoral Researcher at Princeton University. His research interests include machine learning and optimization.



                        

                        
    
        
            
            Back to top
                
            
            
        

    

                    

                
            
        

        
            
                Bibliographic Information

                
                    
                        	Book Title: Accelerated Optimization for Machine Learning

	Book Subtitle: First-Order Algorithms

	Authors: Zhouchen Lin, Huan Li, Cong Fang

	DOI: https://doi.org/10.1007/978-981-15-2910-8

	Publisher: Springer Singapore

	eBook Packages: 
                                        
                                            Computer Science, Computer Science (R0)
                                        

	Copyright Information: Springer Nature Singapore Pte Ltd. 2020

	Hardcover ISBN: 978-981-15-2909-2Published: 30 May 2020

	Softcover ISBN: 978-981-15-2912-2Published: 30 May 2021

	eBook ISBN: 978-981-15-2910-8Published: 29 May 2020

	Edition Number: 1

	Number of Pages: XXIV, 275

	Number of Illustrations: 36 b/w illustrations

	Topics: 
                                
                                    
                                            Machine Learning, 
                                            Optimization, 
                                            Math Applications in Computer Science, 
                                            Computational Mathematics and Numerical Analysis
                                



                    

                

                
    
        
            
            Back to top
                
            
            
        

    

            

        

        
            
                Publish with us

                
                    Policies and ethics

                

                
    
        
            
            Back to top
                
            
            
        

    

            

        
    

                
            

            
                
                    
                        
                            
                                
                                    
                                        Access via your institution
                                        
                                            
                                        
                                    
                                

                            
                        
                    

                    
                        
                    

                
                
                    
 
  Buy it now

  
   Buying options

   
    
     
      
        
        eBook  USD 119.00 
      

       Price excludes VAT (USA) 
      

     

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

Buy eBook
     

    

    
     
      
        
        Softcover Book  USD 159.99 
      

       Price excludes VAT (USA) 
      

     

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

Buy Softcover Book
     

    

    
     
      
        
        Hardcover Book  USD 159.99 
      

       Price excludes VAT (USA) 
      

     

        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover Book
     

    

   

   
  

  
   Tax calculation will be finalised at checkout

  

  Other ways to access

  
   
    
     
        Licence this eBook for your library  
         
         
       

     

    

    
     
        Learn about institutional subscriptions  
         
         
       

     

    

   

  

 

 
 
 


                

            


        
    

        
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					52.91.129.199
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	





    

    
    
    


