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ДОДАТОК А 

Графічний матеріал кваліфікаційної роботи 
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ДОДАТОК Б 

Програмний код 

 

 

import java.util.*; 

class ShortestPath { 

    private static final double EPS = 1e-10; 

    int n,m,b_Index = -1, lambda =0; 

    double A[][], C[][]; 

    double B[],x[],S[], U[]; 

    double minimumDistance(double dist[], Boolean visited[]) { 

        // Initialize min value 

        double min = Integer.MAX_VALUE, min_index = -1; 

        for (int v = 0; v < n; v++) 

            if (visited[v] == false && dist[v] <= min) { 

                min = dist[v]; 

                min_index = v; 

            } 

 

        return min_index; 

    } 

    void print(double dist[], int src, int n, int[] parents) { 

        if (dist[n] != Integer.MAX_VALUE) { 

            System.out.print("The distance from node " + src + " 

to node " + n + " is: " + dist[n] + " | Shortest Path: "); 

            printPath(n, parents); 

        } else { 

            System.out.println("Sorry! There is no path from " + 

src + " to " + n); 

        } 

    } 

    private static void printPath(int currentNode, int[] 

parents) { 

        if (currentNode == -1) { 

            return; 

        } 

        printPath(parents[currentNode], parents); 

        System.out.print(currentNode + " "); 

    } 

    void dijkstra_Algorithm(double graph[][], int src, int dest) 

{ 

        double dist[] = new double[n]; 

        int[] parents = new int[n]; 

        parents[src] = -1; 

        Boolean visited[] = new Boolean[n]; 

        for (int i = 0; i < n; i++) { 

            dist[i] = Integer.MAX_VALUE; 

            visited[i] = false; 

        } 

        dist[src] = 0; 
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        for (int count = 0; count < n – 1; count++) { 

            double u = minimumDistance(dist, visited); 

            visited[(int) u] = true; 

            for (int v = 0; v < n; v++) 

                if (!visited[v] && graph[(int) u][v] != 0 && 

                        dist[(int) u] != Integer.MAX_VALUE && 

                        dist[(int) u] + graph[(int) u][v] < 

dist[v]) { 

                    parents[v] = (int) u; 

                    dist[v] = dist[(int) u] + graph[(int) u][v]; 

                } 

        } 

        print(dist, src, dest, parents); 

    } 

    public double[] solve(double[][] A, double[] B) { 

        for (int p = 0; p < n; p++) { 

            int max = p; 

            for (int i = p + 1; i < m; i++) { 

                if (Math.abs(A[i][p]) > Math.abs(A[max][p])) { 

                    max = i; 

                } 

            } 

            double[] temp = A[p]; 

            A[p] = A[max]; 

            A[max] = temp; 

            double t = B[p]; 

            B[p] = B[max]; 

            B[max] = t; 

            if (Math.abs(A[p][p]) <= EPS) { 

                throw new RuntimeException("The Matrix is 

singular or nearly singular"); 

            } 

            for (int i = p + 1; i < m; i++) { 

                double alpha = A[i][p] / A[p][p]; 

                B[i] -= alpha * B[p]; 

                for (int j = p; j < n; j++) { 

                    A[i][j] -= alpha * A[p][j]; 

                } 

            } 

        } 

        x = new double[n]; 

        for (int i = n – 1; i >= 0; i--) { 

            double sum = 0.0; 

            for (int j = i + 1; j < n; j++) { 

                sum += A[i][j] * x[j]; 

            } 

            x[i] = (B[i] – sum) / A[i][i]; 

        } 

        for (int i = 0; i < n; i++) 

            System.out.println("X" + i + " = " +String. 

format("%.4f", x[i])); 

 

        return x; 
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    } 

    public void readMatrixByUser() { 

        int i, j; 

        Scanner in = null; 

        try { 

            in = new Scanner(System.in); 

            System.out.println("enter arrival rate λ"); 

            lambda = in.nextInt(); 

            System.out.println("enter number of equations"); 

            m = in.nextInt(); 

            System.out.println("enter number of unknowns"); 

            n = in.nextInt(); 

            // Declare the matrix 

            A = new double[m][n]; 

            C = new double[m][n]; 

 

            // Read the matrix values 

            System.out.println("Enter the elements of the 

matrix"); 

            for (i = 0; i < m; i++) { 

                for (j = 0; j < n; j++) { 

                    A[j][i] = in.nextDouble(); 

                    C[i][j] = A[j][i]; 

                    if (i == j) { 

                        if (j == 0) 

                            A[j][i] = 1.0; 

                        else 

                            A[j][i] = -1.0; 

                    } 

                } 

            } 

            B = new double[n]; 

            B[0] = lambda; 

            for (int k = 1; k < n; k++) 

                B[k] = 0; 

        } catch (Exception e) { 

        } 

    } 

    public int findBottleneck(int node1 , int node2 , 

ArrayList<Double>list) 

    { 

        S = new double[n]; 

        U = new double[n]; 

        for(int i=0;i<list.size();i++) 

        { 

            S[i] = list.get(i); 

            U[i] = S[i]*x[i]; 

        } 

 

        for(int j=node1;j<=node2;j++) 

        { 

            if(U[j]>=0.6 && U[j]<=0.72) { 

                b_Index = j; 
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            } 

        } 

        return b_Index; 

    } 

    public void subSetBottlenecks(List<Double> util) 

    { 

        System.out.print("The bottleneck nodes are: "); 

        for(int i=0;i<util.size();i++) 

            if(util.get(i)>=0.6 && util.get(i)<=0.72) 

                System.out.print(util.get(i)+" "); 

 

        System.out.println(); 

    } 

    public double[][] setMatrix(double[][] graph) 

    { 

        double[][] new_graph = new 

double[graph.length][graph.length]; 

        for(int i=0;i<graph.length;i++) 

            for(int j=0;j<graph[i].length;j++) 

                if(graph[i][j] != 0) 

                    new_graph[i][j] = U[i]; 

 

            return new_graph; 

    } 

    // Driver code 

    public static void main(String[] args) { 

        ShortestPath g = new ShortestPath(); 

        Scanner in = new Scanner(System.in); 

        ArrayList<Double> input = new ArrayList<Double>(); 

        ArrayList<Double> list = new ArrayList<Double>(); 

        System.out.println("*************Calculate the 

Throughput Xi************"); 

        g.readMatrixByUser(); 

        g.solve(g.A, g.B); 

        System.out.println("*************Find Bottleneck 

node**************"); 

        System.out.println("enter Si values: "); 

        String str = in.nextLine(); 

        String[] s = str.split(" "); 

        for (int i = 0; i < s.length; i++) 

            list.add(Double.parseDouble(s[i])); 

        System.out.println("node1: "); 

        int n1 = in.nextInt(); 

        System.out.println("node2: "); 

        int n2 = in.nextInt(); 

        int h= g.findBottleneck(n1,n2,list); 

        if(h == -1) 

            System.out.println("There is no bottleneck between 

the two selected nodes"); 

        else 

            System.out.println("The bottleneck node is: "+h); 

        System.out.println("*****************Find the reliable 

path**************"); 
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        System.out.println("source node: "); 

        int src = in.nextInt(); 

        System.out.println("destination node: "); 

        int dest = in.nextInt(); 

        double[][] graph = g.setMatrix(g.C); 

        g.dijkstra_Algorithm(graph, src, dest); 

        System.out.println(); 

        System.out.println("***********Find the bottleneck 

set******************"); 

        System.out.println("enter the utilizaton values: "); 

        in.nextLine(); 

        String string = in.nextLine(); 

        String[] num = string.split(" "); 

        for (int i = 0; i < num.length; i++) 

            input.add(Double.parseDouble(num[i])); 

        g.subSetBottlenecks(input);  }} 


