Practice exercise – Road construction in Ogligogo 2
[Oppgave] [Levering] [Highscore] 

Due: 04.10.2010 10:00
Velg språk:
- Python
- Java
Suggested solution
The following files are available when the time’s up:
veibygging.py, veibygging_heap.py, veibygging_kruskal.py, veibygging_tweak.py
	Rammeverk

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

	File name
	To be changed

	veibygging.py
	Funksjonen mst(naboliste)

	 

	Test-data

	Input
	Correct output

	input_eksempel_01.txt
	5


Task
The point of this exercise is to find the most expensive edge in a minimal spanning tree (MST) in a graph. Input is an adjacency list for a graph, and you have to construct a minimal spanning tree and find the cost of it. The algorithms of Prim and Kruskal are on page 570 and 568 respectively in Cormen. Prim’s algorithm is the easiest to implement, and can be written using adjancency matrix or with adjacency lists and using a heap. The first is the easiest. 
The input to the program represents each line in the adjacency list with the node at the same index (0-indexed) as the line. The edges are separated by blank spaces and each edge is written as NEIGHBOUR:COST. The adjacency matrix for node 0 will be on the first line and be of the form 

NEIGHBOUR0:COST0 NEIGHBOUR1:COST1 ... NEIGHBOURk:COSTk
This graph is undirected, and the input of this task is such that if there is given an edge from u to v with the cost k, then there is also given an edge from v to k with cost k. You can assume that the cost are all integer valued, neither greater than 1E10 - 1 nor less than -1E10 + 1. 

The output of your program should be the cost of a the most expensive edge in a minimal spanning tree in the graph
Given structure
from sys import stdin

Inf = float(1e3000)

False = 0

True = 1

def mst(nm):

    # SKRIV DIN KODE HER
linjer = []

for str in stdin:

    linjer.append(str)

n = len(linjer)

nabomatrise = [None] * n

node = 0

for linje in linjer:

    nabomatrise[node] = [Inf] * n

    for k in linje.split():

        data = k.split(':')

        nabo = int(data[0])

        vekt = int(data[1])

        nabomatrise[node][nabo] = vekt

    node += 1

print mst(nabomatrise)

Input-eksempel

1:5 2:3 3:7

0:5 3:1

0:3

0:7 1:1

Corresponding output
5

How to test a Python-program

Unix

You can test your program with the following command: 

    python program.py < input.txt

Windows

· Save your program on for example m:\tdt4120\
· Open the command line (Start -> Kjør -> cmd)

· m:
· cd \tdt4120
· python.exe program.py < input.txt
· Note if you only write "python", not "python.exe",  it seems like there is a high possibility that an error could occur because Python is trying to run the input-file as well.
Extra
Extra 1: Implement the algorithm of Prime with both adjacency matrix and heap. Generate a test set which shows that one of them is fastest on dense graphs, and the other on sparse graphs. Hint: This implementation of heap has to be special, because you will have to change the price of nodes located in the heap, and move these up or down as you go along. 

Extra 2: Modify the framework to approximate the density of the graph before it is read as a adjacency matrix or adjacency list. Use this approximation to decide how the problem should be solved.
