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Graph Data Structures
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Main Methods of the Graph ADT

B _ o Update methods
o Vertices and edges = insertVertex(0): insert a
= are positions vertex storing element o
» Store e|ements u insertEdge(V, w, 0): insert
A thod an edge (v,w) storing
o Accessor methods element o
= endVertices(e): an array of = removeVertex(v): remove
the two endvertices of e vertex v (and its incident
= opposite(v, e): the vertex edges)
opposite of v on e = removeEdge(e): remove
= areAdjacent(v, w): true iff v edge e .
and w are adjacent o Iterable collection methods
= replace(v, x): replace = incidentEdges(v): edges
element at vertex v with x '”C"?'e”t tov e
= vertices(): all vertices in the
= replace(e, x): replace graph
element at edge e with x = edges(): all edges in the
graph
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for each vertex

= sequence of
references to edge
objects of incident
edges

o Augmented edge

objects

= references to
associated
positions in
incidence
sequences of end
vertices
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Adjacency List Structure

o Incidence sequence

Graphs
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Edge list structure

Augmented vertex
objects
= Integer key (index)
associated with vertex
2D-array adjacency
array
= Reference to edge
object for adjacent
vertices
= Null for non
nonadjacent vertices
The “old fashioned”
version just has 0 for
no edge and 1 for edge
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Adjacency Matrix Structure
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Performance

‘roparle ciges | F002 | Adjacency | Adjacency
= no self-loops

Space n+m n+m n?
incidentEdges(v) m deg(v) n
areAdjacent (v, w) | m | min(deg(v), deg(w)) 1
insertVertex(o) 1 1 n?
insertEdge(v, w, o) 1 1 1
removeVertex(v) m deg(v) n?
removeEdge(e) 1 1 1
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