I mplementing a Sudoku Solver and Generator

Sudoku (Su Doku) is a popular puzzle in Japan with a simple rulex given grid

with the numbers 1 to 9, so that every column, row, and 3x3 box indicated by the
slightly heavier lines has the numbers 1 to 9. The name is frequeariblated as
'number place’ in English, although other names such as 'sole numbédxe rhaiter
translations. Of course, in English, the name has multiple spelBwg®oku is a
common alternative. Plenty of samples can be found in newspapers and even
booklets. Here is one:

6 1 L 5 91631714258
813 9|6 117(8]3(2|5]|6(4|9
2 1 2(5|4]16(8|9|7|3|1
8 4 7 6 812(114(3|7]|5|9|6
6 3 419|16]18|5|2|3|1|7
7 9 1 4 7/3|15]9|6|1|8|2|4
5 2 2/8(9|7(1|3]|4|6|2
712 6|9 311(712|14(6]|9|8|5
< 5 8 7 614(2]5(9|8|1|7|3
Unsolved Solved

The aims of this project are:

1-Implementing a SudoKu solver with the capability of reasoning. The masi t
solution of the puzzle is trying all possibilities for each unfilkegiare. But, this is
really inefficient and needs to check neatl§53125000000000 possible values.
There are more efficient algorithms most of which try to prunestach space as
much as possible. In addition to the solution itself, your solver exggain the user

how it has come up with this solution. In this way, we can give sduas ¢o the
beginners for solving difficult puzzles.

2- Implementing a SudoKu generator which can generate SudoKu samgiea wit
given rate. The rate of a puzzle shows how difficult is it twesolThe number of all
possible SudoKu puzzles is 6,670,903,752,021,072,936,960 which is enormous. But,
after removing symmetries, the number comes down to 5,472,730,538. You do not
need to generate all of these. Your program needs to generate one pazdtatwith

a give rate in each execution.

The simplest puzzles are those can be solved deterministisuélopuzzles, we can
always find an unfilled square with only one possible value. For exammplhe
above sample, the third square in the last row can get only 2 Ywhyfere is no

such square, we need to pick up one of the unfilled squares and chooseitsne of
possible values and go forward. If we cannot solve the puzzle, we hawméoback

and choose another possible value for this square. The rate of a puzzle depends on the
number of times we have to choose one value among all possibles yaluan
unfilled square. Puzzles need more choices are more difficult.



