
Directed Acyclic Graphs: DAG

Theorem: G is a DAG a DFS has no back edges

all DFS traversals have no back edges

Proof:

Euler Tour:
A tour of the edges of G: you must visit each edge exactly once and come back to where you

started.

How do you know if you have an Euler tour?

Undirected graph: Directed graph:

How does this work?

If there is an Euler tour then...
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If the above is satisfied (indeg =outdeg or all degrees even), then how do we find a Euler Tour?

• Can we simply start walking and find the tour?

• If we find a cycle (instead of the whole tour), we can eliminate those edges and continue:

The Euler WALK algorithm:

• Starts at a vertex u.

• Returns a cycle from u to u stored in queue Q.

EULERWALK(u):

The Euler Tour algorithm:

• Will use a Stack to keep track of the cycles

• Will output the vertices of the final tour
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Breadth First Search: BFS
Nodes are visistd in order of their distance from a source:

Shortest Path:

Behind the algorithm:

• As with DFS will use:

• A Queue to keep track of the fridge elements as the tree grows...

EXAMPLE:
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ALGORITHM:

Complexity:
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The result is a BFS tree consisting of tree edges:

The other edges in the graph that are not part of the tree are also shown above. Note that they

cannot jump more than 1 level.

Bipartite Graphs:
G = (V,E) There are disjoint sets A,B such that:

Exercise: Determine if G is bipartite (in O(|V |+ |E|)).
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The Hypercube: Hd

• .

• .

Exercise: Show that Hd is bipartite.
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