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GRAPH THEORY - UNIT - V - DIRECTED GRAPH





No edge appears more than once in a directed walk. A vertex may appear more than
once in a walk. 

Vertices with which a diected walk begins and ends are called its terminal vertices.

It is also possible for a directed walk start and end on the same vertex. Such a directed
walk is called a Closed directed walk; Otherwise it is called a Open directed walk.

An Open directed walk is also referred as a directed trail.
 
An Open directed walk in which no vertex appears more than once is called a directed
path.
Note that self loop can be included in a directed walk but not in a directed path.

The number of edges in a directed path is called the length of the directed path. 

A closed directed walk in which no vertex except the initial and final vertices appears
more than once is called a directed cycle.



Directed walk or Open walk: (d, f, d, e); ( d, c, g, a, b, b,c)
Directed Closed walk: (a, b, b, c, g, a); (d, f, d); 
Directed Path: (c, g, a, b); (d, c, g, a)
Directed cycle: (d, f, d); (a, b, c, g, a)
The vertex a is reachable from c
The vertices a and c; a and b; and g are diconnected.
The vertex c and d are not diconnected.
similarly, the vertex d and e are not di connected.

Example:



The digraph is not diconnected and it has three
dicomponents.





In The above figure,
D[a] = { a, b} D[f] = {  d, e, f, g, h}
D[b] = { a, b} D[g] = { d, e, f, g, h}
D[c] = { } D[h] = { d, e, f, g, h}
D[d] = { d, f, e, g, h}
D[e] = { d, e, f, g, h}

Consider, the following Digraph D,



That is,
D[a], diconnection of a in V(D) is called the equivalence class.
Any two Equivalence classes are either disjoint or identical.
Hence, all the equivalence classes of D forms a partition in V(D).
Here, D[a] = D[b]

 D[c] = { }
 D[d] = D[e] = D[f] = D[g] = D[h]

Here, ( a, c, d) is called dicomponent.

The Three dicomponents of D.



For any Digraph D, 
Define the relation R on V(D) by a     b if a is

reachable from b and vice versa.
Then the relation R is called diconnected relation.
Clearly R is an equivalence relation.

For example,
Consider the Previous digraph D,then

Let R = { d, e, f, g, h }
Then, R is an equivalence relation.

  



A Strict digraph with two
dicomponents.

A diconnected digraph




