Data Structures and Algorithms II
Fall 2005
Programming Assignment #1
You are going to write a program that first reads in a "dictionary" and then uses the dictionary to spell check a document.  For the purposes of this assignment, a dictionary is defined as a list of valid words.  The dictionary will contain one word per line with no leading or trailing spaces; each word is followed by a newline character.  The document to spell check may be any valid text file.  A word is defined as any sequence of valid characters, and the valid characters are letters (capital and lowercase), digits (0 - 9), dashes ('-'), and apostrophes ('\'').  Your program should be case insensitive, so you may want to convert capital letters to lowercase letters immediately upon seeing them.  Words with digits are valid but should not be spell checked (i.e., your program should just assume they are valid).
When spell checking the text file, your program should indicate every invalid word, including the line number on which it is contained.  Words should only be allowed to grow to 20 characters.  If a word in the text file starts off valid and grows too long, you should indicate the line number on which this occurs along with the start of the word.  It is not guaranteed that all words in the dictionary will be valid.  Invalid words can be ignored (but this may not be necessary).  Words in the dictionary that are too long should be ignored.

To be efficient, you should use a hash table for this assignment.  To read the dictionary, simply insert every word in the dictionary into the hash table.  To spell check the text file, locate every valid word (keeping track of line numbers), and lookup each word in the hash table to see if it is valid.  You should assume that an average dictionary contains about 100,000 words, but that some might be as large as 1,000,000 words.  Make choices that make sense given these assumptions.  A sample dictionary, a bit on the small side (about 25,000 words), can be found on magnum at "/usr/dict/words".
Finally, your program should indicate how long, in seconds, it takes to read the dictionary and how long it takes to spell check the text file.  I will be testing all programs using cygwin on the same PC, and I will take into consideration the speed of the programs.

E-mail me (sable2@cooper.edu) all of your code and a brief description of your choices concerning the hash table (a paragraph in the e-mail is enough).  To be elegant, you should separate your hash table code from your spell checking code and provide a Makefile.  A sample Makefile will be available from the class website.  A sample run of the program appears on the back of the page. 
Below is a sample run using an identical dictionary to the one on magnum and a text file containing the lyrics to "Supercalifragilisticexpialidocious" from "Mary Poppins".  The text file will be available from the class website.
$ ./spell.exe

Enter name and path of dictionary file: dictionary/wordlist_small

Total time (in seconds) to load dictionary: 0.1

Enter the name of a text file to spell check: lyrics.txt

Long word at line 1, starts: um-deedledeedledeedl

Unknown word at line 1: um-deedleday

Long word at line 2, starts: um-deedledeedledeedl

Unknown word at line 2: um-deedleday

Long word at line 3, starts: um-deedledeedledeedl

Unknown word at line 3: um-deedledeedle

Long word at line 4, starts: um-deedledeedledeedl

Unknown word at line 4: um-um

Unknown word at line 4: um-um

Unknown word at line 4: um-um

Long word at line 8, starts: supercalifragilistic

Long word at line 11, starts: supercalifragilistic

Long word at line 13, starts: um-deedledeedledeedl

Unknown word at line 13: um-deedleday

Long word at line 14, starts: um-deedledeedledeedl

Unknown word at line 14: um-deedleday

Long word at line 15, starts: um-deedledeedledeedl

Unknown word at line 15: um-deedleday

Unknown word at line 17: super-super

Unknown word at line 18: supercali

Unknown word at line 19: supercalifragi

Unknown word at line 21: has

Unknown word at line 21: there's

Unknown word at line 21: dismay

Unknown word at line 23: better

Unknown word at line 23: carefully

Unknown word at line 27: yes

Unknown word at line 29: girl's

Long word at line 31, starts: supercalifragilistic

Long word at line 34, starts: supercalifragilistic

Long word at line 36, starts: supercalifragilistic

Long word at line 39, starts: supercalifragilistic

Long word at line 41, starts: supercalifragilistic

Unknown word at line 44: supercalifragilistic

Unknown word at line 45: supercalifragilistic

Long word at line 46, starts: supercalifragilistic

Total time (in seconds) to check spelling: 0.0

