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Learning Objectives

Practice implementing complex data structures (graphs)
Compare and contrast different implementations

Review Big O concepts in the context of graphs




Graph ADT
Find
getVertices() — return the list of vertices in a graph
getEdges(v) — return the list of edges that touch the vertex v
areAdjacent(u, v) — returns a bool based on if an edge from u to v exists
Insert
insertVertex(v) — adds a vertex to the graph
insertEdge(u, v) — adds an edge to the graph
Remove

removeVertex(v) — removes a vertex from the graph

removeEdge(u, v) — removes an edge from the graph



Graph Implementation: Edge List

Edge List
Expressed as O(f)
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Graph Implementation: Edge List

Edge List
Expressed as O(f)
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Graph Implementation: Adjacency Matrix

(v Vertex Storage:
®/ \@ o A dictionary (key = label, value = index)
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Graph Implementation: Adjacency Matrix

getVertices():
return self.vertices.keys()




Graph Implementation: Adjacency Matrix

getEdges(v):




Graph Implementation: Adjacency Matrix

areAdjacent(u, v):




Graph Implementation: Adjacency Matrix

insertVertex(v):




Graph Implementation: Adjacency Matrix

insertEdge(u, v):




Graph Implementation: Adjacency Matrix
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Graph Implementation: Adjacency Matrix @

Pros:




Graph Implementations o

We want something... / \

(o)
Faster than an edge list O W @

Less space than an adjacency matrix

Particularly good at finding adjacent elements




Graph Implementation: Edge List + ?
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Adjacency List
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Adjacency List
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Adjacency List

(W getVertices():
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Adjacency List

o) getEdges(v):
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Adjacency List

o) areAdjacent(u, v):
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Adjacency List

(W insertVertex(v):
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Adjacency List

(W removeVertex(v):
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Adjacency List

o) insertEdge(u, v):
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Adjacency List

o) removeEdge(u, v):
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Adjacency List
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Edge List Adjacency Matrix Adjacency List
Expressed as O(f)

Space
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