


    

    









skip to main content    
        




        
        









    
    
        
        



        
        









    
    
        
        



        
        









    
    
        
        



        
        [image: ACM Digital Library home]

        

    











    
    
        
        



        
        [image: ACM corporate logo]

        

    












    
    
        
        



        
        	



        
        Advanced Search

	



        
        Browse

	



        
        About

	



        
        




    








    
    
        





    












    	
            
                Sign in
            
        
	
            
                
                
                    
                        Register
                    
                
            
        







    






        

    




        

    











    
    
        
        



        
        
	

	Advanced Search
	Journals
	Magazines
	Proceedings
	Books
	SIGs
	Conferences
	People
	

	More

	







        
        Search ACM Digital Library

SearchSearch






        
        Advanced Search








        

    





        
        Journal of the ACM
	Journal Home
	Just Accepted
	Latest Issue
	
	Archive
	Authors
	Preparation and Submission of Manuscripts
	P/NP Policy
	Criteria for Acceptance
	Submission Procedure
	Submission Site
	ACM Author Policies



	Editors
	Editorial Board
	Editorial Board Alumni
	Associate Editors Welcome Video



	Reviewers
	Information and Guidelines
	Submission Site



	About
	About JACM
	Announcements
	Abstracting/Indexing
	JACM Author List
	JACM Affiliations
	ACM Award Winners
	History



	Contact Us
	More











        
        
    
        

    





















    
    
        
        



        
        



        
        	Home
	ACM Journals
	Journal of the ACM
	Vol. 49, No. 1
	An optimal minimum spanning tree algorithm





        

    




        
    













    
    
        
        



        
        









    
    
        
        



        
        
article 



        
        
Share on	
	
	
	
	





An optimal minimum spanning tree algorithm

  	Authors: 
	 [image: Author Picture]Seth Pettie
 The University of Texas at Austin, Austin, Texas
 
  The University of Texas at Austin, Austin, Texas
View Profile
 
,
	 [image: Author Picture]Vijaya Ramachandran
 The University of Texas at Austin, Austin, Texas
 
  The University of Texas at Austin, Austin, Texas
View Profile
 
 

Authors Info & Claims 
 
 Journal of the ACMVolume 49Issue 1pp   16–34https://doi.org/10.1145/505241.505243

Published:01 January 2002Publication History[image: Check for updates on crossmark]




        
        
	185citation
	5,744
	Downloads

Metrics
Total Citations185
Total Downloads5,744
Last 12 Months229
Last 6 weeks38



	Get Citation Alerts[bookmark: id-hatemile-navigation-6073290063892647-7]New Citation Alert added!

This alert has been successfully added and will be sent to:
You will be notified whenever a record that you have chosen has been cited.

To manage your alert preferences, click on the button below.
Manage my Alerts

[bookmark: id-hatemile-navigation-6073290063892647-9]New Citation Alert!

Please log in to your account






	
	
	Publisher Site

	
	Get Access









Journal of the ACM
Volume 49, Issue 1




        
        





        
        PreviousArticleNextArticle




[image: ACM Digital Library]









[bookmark: abstract]Skip Abstract SectionAbstract

We establish that the algorithmic complexity of the minimum
spanning tree problem is equal to its decision-tree complexity.
Specifically, we present a deterministic algorithm to find a
minimum spanning tree of a graph with n vertices and
m edges that runs in time
O(T*(m,n)) where
T* is the minimum number of edge-weight
comparisons needed to determine the solution. The algorithm is
quite simple and can be implemented on a pointer machine.Although
our time bound is optimal, the exact function describing it is not
known at present. The current best bounds known for
T* are T*(m,n) =
Ω(m) and T*(m,n) =
O(m ∙ α(m,n)), where α is a
certain natural inverse of Ackermann's function.Even under the
assumption that T* is superlinear, we show that
if the input graph is selected from Gn,m,
our algorithm runs in linear time with high probability, regardless
of n, m, or the permutation of edge weights. The
analysis uses a new martingale for Gn,m
similar to the edge-exposure martingale for
Gn,p.
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