Practice exercise 10 – Danger cave

[Oppgave] [Hand in] [Highscore] 

Due: 31.10.2006 14:00

Suggested solution

The following files are available when the time’s up:
skumlehulen.py, skumlehulen_tweak.py
Given structure

You do not have to use the given structure, you can make you program in whatever way you’d like.

File name
To be changed

skumlehulen.py
function findIsolatedPaths(capasities, startroom, exits)

 

Test-data

Input
Correct output

input_eksempel_01.txt
ja

input_eksempel_02.txt
nei

Task

In this task you are given a graph, a set of starting nodes and a set of end nodes. Your program should find out if it's possible to make paths from the starting nodes to the end nodes without crossing paths. A path from a starting node can go to any end node. To find out how many paths you can use to go through a graph, you have to use max flow. Since you have several starting nodes (sources) and many end nodes (sinks), you have to make a super source with an edge to all the start nodes, and a super sink, with an edge from all the end nodes.

To paths visiting the same node do cross (intersect). This means that you have to assign a capasity to the nodes.  You can do this by splitting the nodes. For each node v, make the nodes v1 and v2. Then you make an edge from v1 to v2. If there is an edge from u to v, make an edge from u2 to v1, and if there is an edge from v to w, make an edge from v2 to w1. It will then be impossible to have more than one flow through node v. Apart from this, v1 and v2 together behaves like v in the original graph.

First line of input is the number of nodes, the number of starting nodes and the number of end nodes. Then follows a line with all the starting nodes and all the end nodes. Then follows an adjacency matrix where «1» means an edge, and «0» means no edge. If it's possible to make non-crossing paths from the starting nodes to the end nodes your program should print «ja». If not, it should print «nei».

Given structure

from sys import stdin, stderr

def findIsolatedPaths(capasities, startrom, utganger):

    # You can use the method findFlowPath to simplify the task.

    # TYPE YOUR CODE HERE

# Finds a path with free capacity in a flow network with flow F, capacity C

def findFlowPath(source, sink, F, C):

    n = len(F)

    revealed = [False] * n

    parent = [None] * len(F)

    queue = [source]

    while queue:

        node = queue.pop(0)

        if node == sink:

            # Has found the sink, making array of nodes that are passed

            path = []

            i = node

            while True:

                path.append(i)

                if i == source:

                    break

                i = parent[i]

            path.reverse()

            return path;

        for neighbor in range(n):

            if not revealed[neighbor] and F[node][neighbor] < C[node][neighbor]:

                queue.append(neighbor);

                revealed[neighbor] = True;

                parent[neighbor] = node;

    return None

nodes, _, _ = [int(x) for x in stdin.readline().split()]

startroom = [int(x) for x in stdin.readline().split()]

exits = [int(x) for x in stdin.readline().split()]

adjacencymatrix = []

for line in stdin:

    neighborrow = [int(neighbor) for neighbor in line.split()]

    adjacencymatrix.append(neighborrow)

print findIsolatedPaths(adjacencymatrix, startroom, exits)

Example input

6 2 2

0 1

4 5

0 0 1 0 0 0

0 0 0 1 0 0

0 0 0 0 0 1

0 0 0 0 1 1

0 0 0 0 0 0

0 0 0 0 0 0

Corresponding output

ja

