CUT VERTICES

DFS Application.

A:
C,D








B:
C,E,G, C

C:
A,D,F,G, B

D:
A,C

E:
F,H,I,B

F:
C,E,G

G:
F,C,B

H:
E,I,J

I:
E,H,K

J:
H,K

K:
I,J

This is the adjacency list of a graph.

1. How many edges does this graph have?
 

2. DFS(A)
a. Number vertices as they are visited:  Num(v)

b. Low(v) the smallest vertex that can be visited from v along 0 or more tree edges terminating with at most one back edge.
3. Back edges
4. An articulation node (cut vertex) is a vertex v for which there is a child w with Low(w’) ( Num(v) for every node w’ in the subtree with root w.

The algorithm for calculating Low(v):

Low(v) = minimum of:

i. Num(v)


ii. The lowest Num(w) among all back edges v ( w 

iii. The lowest Low(w) among all tree edges.

Drill: the program Graphs has been updated. The option G will create graphs with various edge densities. The lower the density the less edges it will have (and thus a bigger chance to be disconnected or have cut vertices).

Run the program and create two graphs with 30 vertices, one with density 2 and the second with density 3. Convert each graph to the adjacency list representation. For both graphs check whether they are connected and if so, whether they have cut vertices.







