Data Structures Lecture22

CS 3613 Graphs
1. Agraph G = (V, E) consists of aset of vertices, V, and a set of edges, E.

2. Eachedgeisapair (V,W)where v, Wi V .

3. Edgesare sometimesreferred to as arcs.

4. Directed edges are represented as ordered pairs (V, W) . The edge is directed from vertex v to vertex

w. Vertex vistheorigin and vertex w is the destination.

Figurel. Graph G.

V={1,2,3,4,5,6,7}
E={(1,2),(1,4),(24),(2,5).(3,1),(3,6),(4,3),(4,5),(4.,6),(4,7).(5,7).(7,6)}
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Figure 2. Matrix representation of edges.
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Figure 3. List representation of edges.
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Topological Sort
A topological sort is an ordering of verticesin adirected acyclic graph, such that if thereis a path from V;

to V; , then V; appears after V; intheordering. InthegraphinFigurel,1,2,5,4,3,7,6and 1, 2,5, 4,7,
3, 6 are both topological orderings.

To perform atopological sort we must define the indegree of avertex. Theindegree of avertex v isthe
number of edges (u,v). Theindegree of avertex visthe number edges directed to v.

Algorithm:
1. Create queue Q having an entry for each vertex in the graph.
2. Enqueue al vertexes having an indegree of zero. Enqueue all vertexes that have only outgoing edges.
3. Loopwhilequeue Q isnot empty.
3.1. Dequeuevertex V from queue Q
3.2. For eachvertex W adjacent toV
3.2.1. Decrement the indegree of vertex W
3.2.2. Enqueue vertex W if itsindegree is zero

Indegr ee Before Dequeue #

Vertex 1 2 3 4 5 6 7
1 0 0 0 0 0 0 0
2 1 0 0 0 0 0 0
3 2 1 1 1 0 0 0
4 3 2 1 0 0 0 0
5 1 1 0 0 0 0 0
6 3 3 3 3 2 1 0
7 2 2 1 1 0 0 0
Q {1 {2 {5} {4 {37 {7} {6}

Dequeue 1 2 5 4 3 7 6

Adjacent 2,34 45 47 3,6,7 6 6

Figure 4. Graph for Topological Sort



