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Data Structures
 Single-Source Shortest Paths
 1
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• Let
 – G = (V, E) be a directed graph
 – w : E → R a weight function
 • The weight of a path p = (v0, v1, . . . , vk) is
 w(p) =
 Weight of a Path
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Shortest Path
 • Let u, v ∈ V
 • The shortest-path weight u to v is
 • The shortest path u to v is any path p such that w(p) = δ(u, v).
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Shortest Path
 • Representation
 – shortest-path weight
 – shortest path
 • The shortest path is not unique
 4

Page 5
                        

Variants
 • Single-source – Find shortest paths from a given source vertex s ∈ V to
 every vertex v ∈ V
 • Other variants: – Single-destination
 • Find shortest paths to a given destination vertex from every vertex v ∈ V
 – Single-pair • Find shortest path from u to v • No way known that’s better in worst case than solving single-
 source.
 – All-pairs • Find shortest path from u to v for all u, v ∈ V
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Cycles
 • Shortest paths can’t contain cycles – Negative-weight cycles
 • Negative weights are ok, as long as there are no negative-weight cycles
 • Otherwise, we can just keep going around it, and get −∞ for all v on the cycle
 – Positive-weight cycles - we can get a shorter path by omitting the cycle
 – Zero-weight cycles - no reason to use them
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Generic Single-source shortest paths
 genericSingleSourceShortestPath(V, s) initSingleSource(V, s) repeatedly relax edges
 initSingleSource(V, s) for each v ∈ V do d[v]←∞ π[v] ← null d[s] ← 0
 relax(u, v, w) if d[v] > d[u] + w(u, v) then d[v] ← d[u] + w(u, v) π[v] ← u
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Properties
 • Triangle inequality – For all (u, v) ∈ E, we have δ(s, v) ≤ δ(s, u) + w(u, v)
 • Upper-bound property – Always have d[v] ≥ δ(s, v) for all v – Once d[v] = δ(s, v), it never changes again
 • No-path property – If δ(s, v)= ∞, then d[v]= ∞ always
 • Convergence property – If s ⇝ u → v is a shortest path, d[u] = δ(s, u), and we call relax(u, v, w),
 then d[v] = δ(s, v) afterward
 • Path relaxation property – Let p = v0, v1, . . . , vk be a shortest path from s = v0 to vk – If we relax, in order, (v0, v1), (v1, v2), . . . , (vk−1, vk), even intermixed
 with other relaxations, then d[vk ] = δ(s, vk )
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Single-source shortest paths in a DAG
 dagShortestPaths(V, E,w, s) topologically sort V initSingleSource(V, s) for each vertex u, taken in topologically sorted order do for each vertex v ∈ Adj[u] do relax(u, v, w)
 initSingleSource(V, s) for each v ∈ V do d[v]←∞ π[v] ← null d[s] ← 0
 relax(u, v, w) if d[v] > d[u] + w(u, v) then d[v] ← d[u] + w(u, v) π[v] ← u
 Time: Θ(V + E) 9
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Correctness
 • Edges of any path must be relaxed in order of appearance in the path
 • Hence, edges on any shortest path are relaxed in order
 • Hence, by path-relaxation property, correct
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Dijkstra’s algorithm
 dijkstra(V, E, w, s) // No negative-weight edges initSingleSource(V, s) S ← ∅ Q ← V // priority queue while (Q ≠ ∅) do u ← extractMin(Q) S ← S ∪ {u} for each vertex v ∈ Adj[u] do relax(u, v, w)
 initSingleSource(V, s) for each v ∈ V do d[v]←∞ π[v] ← null d[s] ← 0
 relax(u, v, w) if d[v] > d[u] + w(u, v) then d[v] ← d[u] + w(u, v) π[v] ← u
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Correctness
 • Claim
 – Initially: S = ∅
 – Loop invariant: d[v] = δ(s, v) for all v ∈ S
 – At end: S = V, hence d[v] = δ(s, v) for all v ∈ V
 • Proof
 – Need to show that d[u] = δ(s, u) when u is added to S
 – By contradiction
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Analysis
 • Binary Heap – Each operation takes O(lg V) time
 – Total O(E lg V).
 • Fibonacci Heap – There are O(V) extractMin, taking O(lg V)
 amortized time each
 – There are O(E) relax, taking O(1) amortized time each
 – Total O(V lg V + E)
 dijkstra(V, E, w, s) // No negative-weight edges initSingleSource(V, s) S ← ∅ Q ← V // priority queue while (Q ≠ ∅) do u ← extractMin(Q) S ← S ∪ {u} for each vertex v ∈ Adj[u] do relax(u, v, w)
 13



			
LOAD MORE        

            

    

    
    
        
        
        

                

        
                                                
                                    
                        
                            
                                                            
                                                        
                        

                        PELABELAN γ PADA PATH CYCLE - eprints.uns.ac.ideprints.uns.ac.id/3063/1/100620809200907531.pdfPELABELAN − γ PADA PATH DAN CYCLE oleh Priyanto M.0101012 SKRIPSI ditulis dan diajukan

                    

                                                                
                        
                            
                                                            
                                                        
                        

                        PELABELAN γ PADA PATH CYCLE - eprints.uns.ac.id · PELABELAN− γ PADA PATH DAN CYCLE, Fakultas Matematika dan Ilmu Pengetahuan ... BAB V KESIMPULAN DAN SARAN 5.1 ... Kimia, Riset

                    

                                    

                                                                
                                    
                        
                            
                                                            
                                                        
                        

                        Tamilnadu Board Class 11 Chemistry Chapter 7 · 2019-04-05 · 191 Example : Pressure (P), Volume (V), Temperature(T), Internal energy (U), Enthalpy (H), free energy (G) etc. Path

                    

                                                                
                        
                            
                                                            
                                                        
                        

                        : An Online Coverage Path Planning Algorithm · ε⋆: An Online Coverage Path Planning Algorithm Junnan Song† Shalabh Gupta†⋆ Abstract—The paper presents an algorithm, called

                    

                                    

                                                                
                                    
                        
                            
                                                            
                                                        
                        

                        Lecture 17: Shortest Paths III: Bellman-Ford - courses

                    

                                                                
                        
                            
                                                            
                                                        
                        

                        Disquited on the path of imperfection | Kostapanos Miliaresis | TEDxUniversityoftheAegean

                    

                                    

                                                                
                                    
                        
                            
                                                            
                                                        
                        

                        ;w !Rjohnsoj5/CS 405/Lecture Slides/24_s… · 2. SSSP solves the Single-Pair-Shortest-Path (SPSP) for vertices uand vby run-ning SSSP on the entire graph, using uas the source. All

                    

                                                                
                        
                            
                                                            
                                                        
                        

                        Shortest possible definition of Kanban lkuk13

                    

                                    

                                                                
                                    
                        
                            
                                                            
                                                        
                        

                        Diffusion Limits for Shortest Remaining Processing Time ... · Di usion Limits for Shortest Remaining Processing Time Queues under Nonstandard Spatial Scaling Amber Puha California

                    

                                                                
                        
                            
                                                            
                                                        
                        

                        Lecture 18: Shortest Paths IV - Speeding up Dijkstracourses.csail.mit.edu/6.006/fall11/lectures/lecture18.pdfLecture 18 Shortest Paths IV: Speeding Up Dijkstra 6.006 Fall 2011 s u

                    

                                    

                                                                
                                    
                        
                            
                                                            

                                                        
                        

                        CNC machining simulation and tool path planning on GPU

                    

                                                                
                        
                            
                                                            

                                                        
                        

                        Advanced Higher Physics Unit 1 Angular motion. Many motions follow a curved path. v w θ θ angular displacement,measured in radians (rad) w angular velocity,

                    

                                    

                                                                
                                    
                        
                            
                                                            

                                                        
                        

                        Vacuum systems Electron beam – mean free path: Gun – column - sample

                    

                                                                
                        
                            
                                                            

                                                        
                        

                        PELABELAN γ PADA PATH CYCLE - digilib.uns.ac.id/Pelabel... · PELABELAN − γ PADA PATH DAN CYCLE oleh Priyanto M.0101012 SKRIPSI ditulis dan diajukan untuk memenuhi sebagian persyaratan

                    

                                    

                                                                
                                    
                        
                            
                                                            

                                                        
                        

                        Computing Machine-Efficient Polynomial Approximations · Shortest vector problem Problem.(SVP) Given a basis of a rational lattice L, ﬁnd a shortest nonzero vector of L. Associated

                    

                                                                
                        
                            
                                                            

                                                        
                        

                        Shortest Path Algorithms · Given a Graph Path P= V 1 V 2 V 3 … V k has weight W(p) = ¦ Shortest path from u to v is a path of minimum possible weight from u to v. Shortest path

                    

                                    

                                                                
                                    
                        
                            
                                                            

                                                        
                        

                        Robust Optimization - Bilkentmustafap/courses/rt4.pdf · Robust Optimization Mustafa C¸. ... • Example: Consider the shortest path problem on a directed ... Find the shortest path

                    

                                                                
                        
                            
                                                            

                                                        
                        

                        A Linear-Size Logarithmic Stretch Path-Reporting …web.eecs.umich.edu/~pettie/papers/PathReportingDO.pdfA Linear-Size Logarithmic Stretch Path-Reporting Distance Oracle for General

                    

                                    

                                                                
                                    
                        
                            
                                                            

                                                        
                        

                        Perturbative Evaluation of the Path Integral: 4 Theoryramond/Chapter4_CUP.pdf4 Perturbative Evaluation of the Path Integral: ’4 Theory In the following, we proceed with the conventional

                    

                                                                
                        
                            
                                                            

                                                        
                        

                        Path Analysis Examples - MUSCpeople.musc.edu/~elg26/teaching/psstats2.2006/pathmodels3.pdf · 1 Path Analysis Examples Session 3, Lecture 3 11/08/06 Outline • Identification and

                    

                                    

                                    

        

        
    


















    
        
            
                γλώσσες

                	English
	Français
	Español
	Deutsch
	Portuguese
	Indonesian


            

            
                	Italian
	Romanian
	Malaysian
	Greek
	Dutch
	Polish


            

            
                Σελίδες

                	Κατηγορίες
	Σχετικά με εμάς
	Επικοινωνήστε μαζί μας


            

            
                Νομικός

                	Οροι χρήσης
	DMCA
	Πολιτική cookie
	Privacy Policy


            

        


        


        
            Copyright © 2022 FDOCUMENT

        

            











    

