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• 初始阶段(Initialization)： 

– 𝑆 = ∅, 不变式显然成立 

• 运行期间(Maintenance): 

– We wish to show that in each iteration, 𝒖. 𝒅 = 𝜹(𝒔, 𝒅) for 
the vertex 𝒖 added to set S. 

• 终止时刻(Termination) 



运行期间(Maintenance) 
In each iteration, 
𝒖. 𝒅 = 𝜹(𝒔, 𝒅) for 
the vertex 𝒖 
added to set S. 

显然𝒖 ≠ 𝒔  let u be the first vertex for which 
𝒖. 𝒅 ≠ 𝜹(𝒔, 𝒅) when it is added to set S. 

假设： 

𝑆 ≠ ∅(至少𝑠 ∈ 𝑆) 

𝒖, 𝒔之间一定存在通路 

𝒖, 𝒔之间一定存在某条最短通路𝑷 

令𝒚是通路𝑷上属于𝑽 − 𝑺的第一个点, 
 𝒙为𝒚在𝑷上的前驱节点,显然𝒙 ∈ 𝑺 

𝑷可以进一步划分为: 𝒔
𝑷𝟏

𝒙 → 𝒚
𝑷𝟐

𝒖 

Either of paths p1 or p2 
may have no edges 

目标：找冲突 
𝒖. 𝒅 = 𝜹(𝒔, 𝒅)  

证明𝒚. 𝒅 = 𝜹 𝒔, 𝒚 = 𝜹 𝒔, 𝒅 = 𝒖. 𝒅 

   策略 



证明𝒚. 𝒅 = 𝜹 𝒔, 𝒚 = 𝜹 𝒔, 𝒅 = 𝒖. 𝒅 

• 𝒚. 𝒅 = 𝜹 𝒔, 𝒚  

when 𝑥 is added to 𝑺 
𝒙. 𝒅 = 𝜹 𝒔, 𝒙  

Edge 𝒙, 𝒚  was relaxed 

P是𝑠 → 𝑢最短路径 

𝒚. 𝒅 = 𝜹 𝒔, 𝒚  

Convergence  
property 

𝒚. 𝒅 = 𝜹 𝒔, 𝒚  
         = 𝜹 𝒔, 𝒅  

   = 𝒖. 𝒅 

𝑝1 + (𝑥 → 𝑦)是𝑠 → 𝑦最短路径 

Dijkstra算法保证 
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