Practice exercise 8 – The mummy

[Exercise] [Hand in] [Highscore] 

Due: 25.10.2010 10:00

Suggested solution

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

	You do not have to use the given structure; you are free to write your solution from scratch.

	File name
	To be changed

	mumien.py
	function best_path(adjacency matrix, probability)

	 

	Test-data

	Input
	Correct output

	input_eksempel_01.txt
	0-1-4-5


The mummy

You do not have to read this story in order to solve the problem.

Algoman and Cobra find themselves at the entrance of a pyramide in Egypt. The massive stone that once blocked the entrance has been blown to pieces, and a pair of footprints, size 42, leads into the dusty, dark hallway.

In an attempt to make the «party» last a little longer, the old pharaos had themselves mummified. This way, they would look their best even long after their deaths. What they didn't think of is how much of a drag it is to stay wrapped up in bandages in a tomb for thousands of years. This week, Dr. Gewalt has gottten the wicked idea to wake up a mummy and test how pissed off it is. Perhaps he is even mad enough to destroy the world?

Algoman and Cobra tippy toe their way down the hall, both carrying torches. After a little while they find a wall with carved paintings. 

· «Cobra, this must be a map of the pyramid! I hereby appoint you to map reader», Algoman proclaimed. «But I can't read egyptian!», Cobra responded in frustration.

· «It's only drawings of people and animals engaged in proper activities; it can't possibly be that hard to understand. Consider this room over here as an example. Drawings of scorpions. That can  only mean one thing, right?»

· «Shall we get going then?», Cobra suggests.

· «Wait a second. What is painted on that wall down there? It's a wrinkled face, an implication arrow, a button, another implication arrow, and then something looking like an explosion. What could this mean, i wonder?»

· «Perhaps it means that other wrinkled creatures ``presses the mumie's buttons'' and make him ``happy''», Cobra suggests.

· «Hmm, I think the meaning is much simpler than that, Cobra. It must mean that if it turns out the pharao has become wrinkled, someone must be kind enough to press the ``blow up mummy'' button, so that the poor pharao will be spared a life with wrinkles», Algoman explains.

· «Oh no! We are faced with a huge problem!»

· «Really?»

· «Well, not really, I just love saying that.»

· «Let's use the map to find our way to the ``blow up mummy'' button before Dr. Gewalt finds the mummy.»

· «We don't have to go through the rooms filled with snakes and scorpions, do we?», Cobra asks nervously.

· «No no, we wouldn't want to make our costumes dirty, would we? Let's take the path with the lowest probability of being bitten by snakes and scorpions.»

Problem

In this exercise you have to find the safest path through a graph. This graph differs from the graph of a regular shortest path problem by having a cost on each node, instead of a cost on the edges. Each node has a given probability, and the total probability of a path is the product of all the possibilities of the nodes it passes. Your goal is to find a path with the highest possible probability.

The first line of input to your program is the number of nodes in the graph. The next line indicates the probability of each node given as a float (floating point precision number). The rest of the input are lines with adjacency lists for each of the edges. If a node does not have any neighbors, this will be represented as a blank line.

Output from your program should be the safest path (path with highest possible probability). The index of the nodes in the path should be listed in order of traversal, separated by a dash (-).  The starting node always has index 0 and ending node is always the last node. In the example below the best path is 0-1-4-5, with the probability 1.0 * 0.9 * 0.8 * 1.0 = 0.720. If there are no paths connecting the starting node to the ending node, the answer should be 0.

Note that the probabilities for the starting node and the ending node can be less than 1.
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It's not allowed to use the built-in module heapq. 

Given structure

from sys import stdin, stderr

def best_path(nm, prob):

    # TYPE YOUR CODE HERE

n = int(stdin.readline())

probabilities = [float(x) for x in stdin.readline().split()]

adjacencymatrix = []

for line in stdin:

    adjacencyrow = [0] * n

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

    for neighbor in neighbors:

        adjacencyrow[neighbor] = 1

    adjacencymatrix.append(adjacencyrow)

print best_path(adjacencymatrix, probabilities)

Example input

6

1.0 0.9 0.3 0.1 0.8 1.0

1 2

0 3 4

0 3 4

1 2 5

1 2 5

3 4

Corresponding output

0-1-4-5

How to test your Python program

Unix

You can test your program with the following command

python program.py < input.txt

Windows

· Save your program to f.ex. M:\tdt4120\

· Open the command line (Start -> Run -> cmd). Type the following

· m:

· cd \tdt4120

· python.exe program.py < input.txt

Note that if you don't include the «.exe» in the python command, errors often happen because python tries to also run the input file.

Extras

1. Implement Dijkstra with a binary heap.

2. Have your program chose between Dijkstra with a neighbouring matrix and Dijkstra with a binary heap, based upon an approximated density of the graph. Note that if your binary heap implementation is good, this might not pay off in practice. The input is already a neighbouring list, and converting this to a neighbouring matrix has a considerable cost.

3. Implement Dijkstra searching both from the start node and from the end node simultaneously. This could lead to a smaller part of the graph being explored, and consequently might be faster. There are no garantuees that it will though, as this method also has more overhead.

