1. What is a loop? 

A loop is an edge from a vertex to itself.

2. What are parallel edges?

A parallel edge is when there is more than one edge between two vertices.

3.  What is a multigraph?

A multigraph consists of a nonempty finite set of vertices and a set of edges, where we allow an edge to join a vertex to itself or to a different vertex, and where we allow several edges joining the same pair of vertices.   Basically, a multigraph is a graph where we allow loops and parallel edges.

4.  What is a connected multigraph?

A multigraph is connected if there is a path between every pair of vertices.

5.  What is an Euler path in a graph?

An Euler path is a path in a multigraph G that includes all the edges of G exactly once and has a different first and last vertex.

6.  What is an Euler circuit in a graph?

An Euler circuit is a circuit that contains every edge of a graph G (exactly once).

7. Are there necessary and sufficient conditions for a graph to have an Euler circuit?  If so, what are they?

The multigraph G has to be connected. Then G has an Euler circuit if and only if every vertex has even degree.

8.  Are there necessary and sufficient conditions for a graph to have an Euler path?  If so, what are they?

The multigraph G has to be connected. Then G has an Euler path if and only if every vertex has even degree except for two distinct vertices, which both have odd degree.
