
•  Graph	  represented	  as	  adjacency	  list	  
•  π	  –	  predecessor	  vertex	  in	  BFS	  tree	  
•  d	  –	  distance	  from	  source	  
•  Q	  –	  a	  FIFO	  queue	  	  

INITIALIZE-‐SINGLE-‐SOURCE(G,s)	  

RELAX(u,v)	  
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RUNNING-‐TIME	  ANALYSIS	  
•  IniPalizaPon:	  O(V)	  
•  	  Queue:	  each	  vertex	  enqueued/	  dequeued	  

once	  –	  O(V)	  
•  Each	  adj.	  list	  is	  scanned	  once	  (when	  vertex	  

is	  dequeued)	  –	  O(E)	  

For	  a	  total	  running	  Pme	  of	  O(V+E)	  
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Q	  –	  a	  priority	  queue	  
S	  –	  verPces	  to	  which	  the	  shortest	  path	  
has	  been	  discovered	  
	  



Single-‐source	  Shortest	  Paths:	  Dijkstra’s	  Algorithm	  

Proved	  correct	  using	  loop	  invariant	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  At	  the	  start	  of	  the	  while	  loop	  
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RUNNING-‐TIME	  ANALYSIS	  
• Each	  vertex	  enqueued/	  dequeued	  once	  
• Each	  adj.	  list	  is	  scanned	  once	  (when	  
vertex	  is	  dequeued);	  hence,	  each	  edge	  
looked	  at	  once	  


