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nodes

edges: connection between 
two nodes

Graph: set of Nodes and Edges between nodes
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E = {(A,B), (B,C),(C,B),.....}

V = {A,B,C,D,E,F,G,H,I,J}
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Adjacency Matrix

M(i,j) is 0 if edge (i->j) is absent
              1 if edge (i->j) is present

If edges have information, this can be stored in adjancency matrix.

Adjacency matrix: lots of 0’s if graph is "sparse" in the sense that
nodes typically have relatively few neighbors.

Disadvantages: wasted space
determining which nodes are adjacent to a given node
requires wading through lots of 0’s
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M(i,j) is 0 if edge (i->j) is absent
              1 if edge (i->j) is present
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Graph Adjacency Matrix
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Adjacency List

Determining if edge (i->j) exists in a graph:

             O(1) operation for adjacency matrix, O(|E|) operation for adjacency list

Enumerating all nodes adjacent to node i in graph:

Array of lists
A(i) stores list of nodes adjacent to node i

O(|V|) operation for adjacency matrix, 
O(1) per adjacent node for adjacency list
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(c) Two nodes are lifted (d) Three nodes lifted

Blue node: lifted, Red node: not lifted, but connected to a blue node by some edge
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(a) Initial Configuration (b) Source node is lifted
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Black: all other nodes  Bridge: edge between blue and red node
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Edges on shortest-path routes are thick.
These edges form a tree. 
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