
Kruskal Prim by Prim by drawing
distance matrix



Dijkstra's algorithm for shortest path from V1 to V2



Walks: paths, cycles, trails, and circuits

A walk is any route through a graph from vertex to vertex along edges. A walk can end on the same vertex on which it began or on a different vertex. A walk 
can travel over any edge and any vertex any number of times.

A path is a walk that does not include any vertex twice, except that its first 
vertex might be the same as its last. If the first vertex is the same as the last,
the path is a cycle.

Two paths from U to 
V

A trail is a walk that does not pass over the same edge twice. A trail might 
visit the same vertex twice, but only if it comes and goes from a different 
edge each time.

A trail from U to V

A cycle is a path (walk not including same vertex twice, except maybe 
start/end vertex) that begins and ends on the same vertex.

An Eulerian circuit is a trail (walk never going over the same edge twice) 
that begins and ends on the same vertex.

A Hamiltonian path is a path that visits every vertex once and only once, except that it might (or might not) begin and end at the same vertex.

Hamiltonian path

http://www.edmath.org/MATtours/discrete/concepts/cwalk.html


A Hamiltonian cycle is a Hamiltonian path that begins and ends on the same vertex and visits all the other vertices in the graph exactly once. A Hamiltonian 
cycle does not necessarily traverse every edge in the graph.

Hamiltonian cycle

Handshaking lemma: the number of odd vertices must be even. Interpret each edge as a handshake between vertices,
then each edge adds 2 to the total of the orders (degrees, valencies) of the vertices. So the grand total must be even.

Graph adjacency matrix



Distance matrix

Bridges of Königsberg: is there an Eulerian circuit, a way
round the city crossing each bridge only once?



Graphs G and H are isomorphic if you can pair
off the vertices in G with the vertices in H, and
the paired-off vertices are connected in the same
way. Example:

Which pairs of graphs are isomorphic here?

A complete graph is one with every vertex directly connected to every other.
The complete graph with n vertices is called Kn.. On the left: K5


