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Explain how to find a minimum spanning tree:

Explain why your method works:

(Try to just recall from memory, to test how much you 
understood.  Then, look at your notes if you need to.)

Give 2-3 sentences explaining at a high level.
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Dijkstra(G = (V,E), s)
1 for all v ⇤ V
2 do du �⇥
3 ⇥u � nil
4 ds � 0
5 Q� makequeue(V ) � use du as key
6 while Q ⌅= ⇧
7 do u� extractmin(Q)
8 for each v ⇤ Adj (u)
9 do if dv > du + w(u, v)

10 then dv � du + w(u, v)
11 ⇥v � u
12 decreasekey(Q, v)

Theorem 4 Given any weighted, directed graph G = (V,E) with non-negative
weights and source s, dijkstra(G, s) terminates with du = �(s, v) for all v ⇤ V .
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breadth first search
input:
output:

smallest # of edges from s to v

dv = �(s, v)
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breadth first search
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BFS theorem
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What about Negative 
edge weights?
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where does old argument 
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2nd problem: cycles



first ideas: Add to each edge



shorti,v =

sssp(G,s)
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max len of a simple path:



Bellman-Ford(G,s)



bellman-ford(G, s)
1 short0,s ⇥ 0
2 ⇧v ⌅ V � {s}, short0,v ⇥⇤
3 for i = 1, . . . , V � 1
4 do for each v ⌅ V � {s}

5 do shorti,v = minx⇥Adj (v)

�
shorti�1,v

w(x, v) + shorti�1,x

⇥
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bellman-ford(G, s)
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bellman-ford(G, s)
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Optimization
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applications of BF
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distance vector

image: hurricane electric
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Floyd-Warshall(G,W)


