Practice exercise - Cobra learns to spell

[Oppgave] [Levering] [Highscore] 

Due: 19.09.2006 14:00
Choose language:
-Python
- Java
Suggested solution

The following files are available when time’s up:
ordbok.py, ordbok_tweak.py
	Given structure

	You do not have to use the given structure, you can write your program in any way you like. 

	File name
	To be changed

	ordbok.py
	Functions build(list_of_words) og positions(word, strukt)

	 

	Test-data

	Input
	Corresponding output

	input_eksempel_01.txt
	output_eksempel_01.txt


Task
You have to make a program that finds a given word in a text. To do this, you can make a function that builds a tree and a function using that tree to search. The first line of the input to your program is a string consisting of the characters [a-z] and blank spaces. This represents the text to be searched. The next lines are queries for different words. Your program is supposed to search for these words in the text and return the positions at which the word can be found. The symbol ? indicates an arbitrary letter of the alphabet [a-z]. 

One way to solve this task is to put all the words in a tree where each letter corresponds to a pointer to a given node. Below you will see the tree for the sentence ha ha mons har en hund med moms hun er en hunn. Please observe that some of the nodes inside the tree indicates the end of a word, while others don’t. Do also note the fact that some words have multiple entries in the document.

The function positions(word, index, node) which is meant to return all the positions matching the query word in the tree structure with the root node. index tells us how far we’ve come in the string. To find these positions it can use recursion. To use recursion means making a recursive call. A call to the function itself is a recursive call. Recursion is used to split a problem into smaller instances, and then merge these solutions together. In this problem the words containing a ? can give several partial problems. When you see a ? you should call positions once for all the possible substitutions of ? with the associated parts of the tree. 
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Output form your program shoul be of the type searchstring: pos1 pos2 ... posN, as shown in example-output. The positions should be sorted in ascending order. This is taken care of in the given structure.

In the given structure dictionaries are used. A dict in Python is approximately the same as a HashMap in Java, but one can store values associated with keys, and retrieve them in constant time Θ(1) (an average). The difference from normal arrays, where the keys are indexes, the keys of a dict can be anythingw and you are not restricted to a small domain. 

Examples of using a dict: 

>>> d = {} 

>>> d['a'] = 1

>>> d['b'] = 2

>>> if 'b' in d:

...     print d['b']

... 

2

>>> d[42] = 'mjau'

>>> print d.keys()

['a', 42, 'b']

>>> print d.values()

[1, 'mjau', 2]

>>> print d.items()

[('a', 1), (42, 'mjau'), ('b', 2)]

Given structure
from sys import stdin

class Node:

    def __init__(self):

        self.child = {}

        self.posi = []

def build(list_of_words):

    # TYPE YOUR CODE HERE
def positions(word, index, node):

    # TYPE YOUR CODE HERD
word = stdin.readline().split()

list_of_words = []

pos = 0

for o in word:

    list_of_words.append( (o,pos) )

    pos += len(o) + 1

topnode = build(list_of_words)

for query in stdin:

    query = query.strip()

    print query + ":",

    posi = positions(query, 0, topnode)

    posi.sort()

    for p in posi:

        print p,

    print

Input example
ha ha mons har en hund med moms hun er en hunn

ha

mjau

m?d

e?

Correspondin output

ha: 0 3

mjau:

m?d: 23

e?: 15 36 39

Extras
Translated on request 

