ES 314 Advanced Programming, Modeling and Simulation              Fall 2009

Home Work # 5
Due: November 19, 2009
Submit your code by e-mail to cs351submission@gmail.com
1) Modify the program presented in class to complete a given incomplete Latin square so that it can solve the Sudoku puzzles. You should also make the following change: instead of filling the empty cells in the increasing order of the row index, compute for each empty cell, the number of candidates that can be used and pick the cell with the minimum number of children. If this number is 0 for any cell, then report failure without making any recursive calls. Also as long as there are cells with only one candidate, fill those cells with the unique candidate without making any recursive calls and iterate through these cells until all cells have two or more candidates. Then choose the cell with the smallest number of candidates (breaking the tie arbitrarily) and use backtracking by making a recursive call. Your submission should also output the order in which the cells were filled by your program.
2) In class we implemented a binary search tree in which integer keys were stored. Modify this so that the keys are strings. The order on strings is as follows: x < y if the first letter in which the strings differ (starting from the leftmost), x contains a letter occurs earlier than the corresponding letter in y. If this rule does not apply, and x is a prefix of y, then x < y as well. Example: ‘abaab’ < ‘abcaa’, ‘aba’ < ‘abaab’ etc. 

Your implementation should include the following functions:

  insert, search, buildTree and treePrint 
3) A leading soft drink company makes the following promotional offer: each can contains a token number in the range [1, n] printed in it and once you have collected cans contains all tokens 1 to n, you can submit the cans and get an attractive prize (such as an iphone). The usual trick played by the company is to skew the distribution of tokens so that you will collect a lot of distinct tokens in the beginning but a few tokens are very rare and will force you to buy a lot of cans before you eventually succeed. You are to create a simulation of this scenario so that given as input the number n, and a probability distribution p on the tokens, your program will estimate the expected number of cans that should be bought to win the prize. 
