Praksisoppgave - Prinsessejakt

[Oppgave] [Levering] [Highscore] 

Innleveringsfrist: 26.09.2006 14:00

Due

Velg språk:

- Python

- Java

Løsningsforslag

Følgende filer er tilgjengelige etter at fristen har gått ut:

Files available after the deadline has been passed:

prinsessejakt.py, prinsessejakt_tweak.pyRammeverk

Du trenger ikke benytte rammeverket, du kan skrive programmet som du vil. 

You do not need to use the given structure, you may write the program as you like

Filnavn

Hva skal endres

Filename

What should be edited

prinsessejakt.py
Funksjonen subgrafTetthet(nabomatrise, startnode)

Test-data

Inndata


Korrekt utdata

Input



Correct output

input_eksempel_01.txt
0.222





0.000

Prinsessejakt

Princess hunt

Det er ikke nødvendig å lese historien for å løse oppgaven.

It's not necessary to read the story to solve this task, therefore it will not be translated

· story was here -

Oppgave

Exercise

In this exercise you are to find a subgraph in a larger graph, and the density of the subgraph.  To find the density of the subgraph, the whole graph has to be traversed. You can use either depth first or breadth first search to traverse, like in the exercise where you traversed a tree («Redd Ratatosk»). The difference from tree traversing is that you have to mark the nodes you visit, to ensure you are not looping in a cycle. The subgraph you shall find is the part of the graph that cannot be reached from a given node.

Your task in this exercise is to find the density T of the subgraph.  The graph G we are using is a directed graph, and the subgraph to be found is the part of the graph that can not be reached from a given node.  We define the edges of the subgraph to be the edges of G connecting nodes that are in the subgraph.  In the example below what can be reached from node 1 is the subgraph with the nodes [1,3,5]. The unreachable nodes are [0,2,4], and the edges of this subgraph is [(0,2),(2,4)] as shown in the middle figure.  The right figure shows the unreachable subgraph if starting in node 2.   
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The density of a graph is a number telling how connected it is. The density is important information if we are to run algorithms on this graph.  Given a problem, we often have different algorithms and implementations to choose from.  An example of this is to find the minimum spanning tree with Pims algorithm (Cormen p 570).  If we represent the graph as an adjacency matrix, the running time is O(V2), with V as the number of vertices. If we represtent the graph with adjacency list and implement the que with a heap, the running time is O(E log V), where E is the number of edges.

Note: E and V are generelly defined as the set of edges and nodes, using |E| and |V| to give the count. E and V is often used for the count in less formal ways, being more readable without the |.

We define the density T as:

T = E / V2 if V > 0,

0 if V = 0

Your program should print T. In coming exercises it could be a good idea to choose different algorithms based on the value of T, being dense or sparse. If T>log V, the graph is dense, otherwise sparse, in connection to what is written about Prim's algorithm above.

The input for you program is an adjacency matrix and a set of starting nodes to define subgraphs.  First line of input is the number of nodes V. The next V lines are rows in the adjacency matrix of the graph.  In an adjacency matrix, each row contains information on the edges from each node with the same number as the row.  After the adjacency matrix, there are lines with a single number on each line. This is the numbers of the starting nodes you should use to find subgraphs.  For each number your program should output the density of the subgraph you find.  The subgraph consists of the nodes that are unreachable from the starting node, and the edges between those nodes.  The density should be printed with three decimals.

Note: Floating point precision numbers in the decimal system are not always represtented correctly in binary.  For instance, 0.0225 will be represented closer to 0.0224999999999999 if using double. The given structure takes care of printing the output in a correct way

Rammeverk

Given structure:

from sys import *

def subgrafdensity(adjacencymatrix, startnode):

    n = len(adjacencymatrix)

    # TYPE YOUR CODE HERE

    if nodes == 0:

        return 0.0

    else:

        return float(edges) / float(nodes**2)

n = int(stdin.readline())

adjacencymatrix = [None] * n # rows

for i in range(0, n):

    adjacencymatrix[i] = [False] * n # columns

    line = stdin.readline()

    for j in range(0, n):

        adjacencymatrix[i][j] = (line[j] == '1')

for line in stdin:

    start = int(line)

    print "%.3f" % (subgrafdensity(adjacencymatrix, start) + 1E-12)

Input-eksempel

Input-example

6

011000

000100

000110

000001

010101

000100

1

2

Tilhørende output

Corresponding output

0.222

0.000

Hvordan teste Python-program

How to test your Python program

Unix

    python program.py < input.txt

Windows

Save in for instance m:\tdt4120\

Open command prompt (Start -> Kjør -> cmd)

m:

cd \tdt4120

python.exe program.py < input.txt

Godbit

Extras: There are some suggestions for further work for those who are eager to do more.  Tell me if you are interested in a translation of these.

