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Graph Theory Programming Library for Use in Exercises of Graph Algorithms

Hiroaki MATSUSHITA*

Abstract

We have developed alibrary for graph theory to use by lessons or exercises. This program
library has comparatively simple structures so that we can master it in a short time. This
library has the function of editing graphs in order to make creation of graph data easy.
Moreover, this library has the functions in which graph data can be saved to files, be inputted
from files and draw Graphs. We can describe intelligibly the Graph search functions, such as
depth first search, using this library. As a result of our using this library by lessons, we
confirmed that the opinions obtained were for the most part positive.
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(@) Graph

static void Main(string[] args)

{

Graph<Vertex, Edge> G =

new Graph<Vertex, Edges> () ;

Vertex vl = G.NewVertex ("v1l");

Vertex v2 = G.NewVertex("v2");

Vertex v3 = G.NewVertex("v3");

vli.X = 100; v1.Y = 50;
v2.X = 50; v2.Y = 150;
v3.X = 150; v3.Y = 150;
Edge el = G.NewEdge(vl, v2);
Edge e2 = G.NewEdge(vl, v3);

(b) Program
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(b) Pseudo Program

static void Main(string[] args)

{

Graph<Vertex, Edge> G =

new Graph<Vertex, Edges>();
G.Input ("graph.dat") ;
foreach (Vertex v
in G.EachvVertex) {
if (G.DegreeOf (v) == 0)

G.Remove (V) ;

(c) Pseudo Program
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foreach

{

Vertex w =

(Edge e in G.EdgesOf (v))

e.Opposite (v) ;
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(@) Graph

static Graph<Vertex, Edge> G

new Graph<Vertex, Edges>() ;

static List<Vertex> preorder

new List<Vertex> () ;

static Dictionary<Vertex, bools>
visit = new
Dictionary<Vertex, bools();

static void Main(string[] args)
{

G.Input ("graph.dat") ;

Vertex start =

G.GetVertex ("v4") ;
foreach (Vertex v
in G.Vertices)
visit[v] = false;
DFS (start) ;

}

static void DFS(Vertex v)
{
visit[v] = true;
preorder.Add (v) ;
foreach (Edge e
in G.EdgesOf (v))
Vertex w = e.Opposite (v) ;

if (!visit[w]) DFS(w) ;

(b) Algorithm

v4 v3 v2 vl v6 v7 v5 v8 v9 v10 v11 v12 v13

(c) Output
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