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* Most staff probably won't know this assignment until Wednesday



Learning Objectives

Discuss graph implementation and storage strategies
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To study all of these structures:

1. A common vocabulary i ,

~22. Graph implementations S
T4 3, Graph traversals '

4. Graph algorithms ) -l
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Graph ADT Functions:

Data: - insertVertex(K key);
- Vertices - mfsgr_tEdge(Vertex vl, Vertex v2, K key);
- Edges
- Some data structure - removeVertex(Vertex v);
bty

maintaining the - removeEdge(Vertex v1, Vertex v2);

structure between B

vertices and edges. - jncidentEdges(Vertex v); Atess,,

- areAdjacent(Ver , ;
‘_ﬁ{,_( ertex v1, Vertex v2)
Ne loL\t""S

- origin(Edge e);
- destination(Edge e);
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Graph Implementatlon Edge List |V|=n,|E|=m
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Graph Implementation: Edge List |1V|= n, |E|=m
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Graph Implementation: Edge List |1V|= n, |E|=m

A incidentEdges(Vertex v): (v )
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Graph Implementation: Edge List |1V|= n, |E|=m
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Graph Implementation: Edge List @
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Graph Implementation: Adjacency Matrix




Graph Implementation: Adjacency Matrix
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Graph Implementation: Adjacency Matrix

Vertex Storage: Hgy\ pabls Vé{:(’ : (oY
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Alternative Adjacency Matrix Implementation @

V|i=n, |E|=m
V] r 1B Vertex Storage: Do,\} g‘i"’f’.'
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Graph Implementation: Adjacency Matrix
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Graph Implementation: Adjacency Matrix

|IVI= n, |E|=m incidentEdges(Vertex v): (\)
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Graph Implementation: Adjacency Matrix
|IV|=n, |E|= m

insertEdge(Vertex v1, Vertex v2, K key):

7 MYy vy = K ¢
~ O(l)

removeEdge(Vertex v1, Vertex v2,tlesy):

\/7 /l/)[’/l ) V>3:O

! o




Graph Implementation: Adjacency Matrix @
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Graph Implementations

We want something... /?& .
Faster than an edge list © W
Less space than an adjacency matrix
P;rticularly gEod\at ﬁndi%en\telemeﬂts
S Why s elghbors ek O




Graph Implementation: Edge List + ?
|V|= n, |E|=m
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Graph Implementation: Adjacency List
|V|= n, |E|=m
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Graph Implementation: Adjacency List

IVI= n, |E|]=m incidentEdges(Vertex v):
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Graph Implementation: Adjacency List
|V|= n, |E|=m

0 removeEdge(Vertex v1, Vertex v2, K key):
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Graph Implementation: Adjacency List
|V|= n, |E|=m

© removeVertex(Vertex v):
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Graph Implementation: Adjacency List @

Vi=n, |E|=m
V] r | E What’s wrong with our implementation?
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