Sudoku Solver

By Moloy De

Ipswich, 25th February 2006

1. Get the sudoku

2. Create “sudoku.doc” by replacing blanks with 0 as shown in the embedded document 


[image: image1.wmf]sudoku.doc


3. Do a “Save As” in “txt” mode to create “sudoku.txt” as shown in the embedded document


[image: image2.wmf]sudoku.txt


4. Extract “sudoku.exe” from the embedded “sudoku.zip”


[image: image3.wmf]sudoku.zip


5. Run “sudoku.exe”

6. A file “solution.txt” will be generated containing the solution


[image: image4.wmf]solution.txt


7. For the algorithm used see “sudokusolver.txt”


[image: image5.wmf]sudokusolver.txt
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_1202467671/sudokusolver.txt
      integer a(9,9),history(50,81,12),count,records,n

      integer s,sudoku(50,9,9)

      integer min,p,i1,j1,v,count1,hf

      logical flag

      open(unit=7,file="solution.txt",status="unknown")

      count = 0

      s = 0

      hf = 0

      call readsudoku(a)

      write(7,*)"BELOW IS THE SUDOKU PUZZLE"

      write(7,*)" "

      call writesolution(a)

      call checkpuzzle(a,flag)

      if (.not. flag) then

        write(7,*)" "

        write(7,*)"THE PUZZLE IS NOT CORRECT"

        stop

      endif

      count = 1

      call formsudokua(a,sudoku,count)

  20  call possibility(a,history,count,records)

  30  hf = hf + 1

      count1 = 0

      if (records .eq. 0) then

        call checksolution(a,flag)

        if (flag) then

          s = s + 1

          write(7,*)" "

          write(7,*)"MOLOY'S SOLUTION NUMBER",s

          write(7,*)" "

          call writesolution(a)

          call formsudokua(a,sudoku,count)

        endif

        if (count .gt. 1) then

          count = count - 1

          call findrecords(count,history,records)

          call formasudoku(a,sudoku,count)

          goto 30

        else

          write(7,*)" "

          write(7,*)"MOLOY FOUND",s," SOLUTION(S)"

          write(7,*)" "

          write(7,*)"HARDNESS FACTOR OF THIS SUDOKU IS",hf

          stop

        endif

      endif

      do n = 1, records

        if (history(count,n,3) .eq. 1) then

          do j = 4, 12

            if (history(count,n,j) .ne. 0) then

              i1 = history(count,n,1)

              j1 = history(count,n,2)

              v =  history(count,n,j)

              if (a(i1,j1) .eq. 0) then

                count1 = count1 + 1

                a(i1,j1) = v

                call formsudokua(a,sudoku,count)

                goto 20

              endif

            endif

          enddo

        endif

      enddo

      if (count1 .ge. 1) then

        goto 20

      endif

      do n = 1, records

        if (history(count,n,3) .eq. 0) then

          if (count .eq. 1) then

            write(7,*)" "

            write(7,*)"MOLOY FOUND",s," SOLUTION(S)"

            write(7,*)" "

            write(7,*)"HARDNESS FACTOR OF THIS SUDOKU IS",hf

            stop

          else

            count = count - 1

            call findrecords(count,history,records)

            call formasudoku(a,sudoku,count)

            goto 30

          endif

        endif

      enddo

      min = 99

      do n = 1, records

        p = history(count,n,3)

        if ((p .ge. 2) .and. (p .le. min)) min = p

      enddo

      if (min .lt. 99) then

        do n = 1, records

          if (history(count,n,3) .eq. min) then

            do j = 4, 12

              if (history(count,n,j) .ne. 0) then

                i1 = history(count,n,1)

                j1 = history(count,n,2)

                v =  history(count,n,j)

                if (a(i1,j1) .eq. 0) then

                  a(i1,j1) = v

                  history(count,n,j) = 0

                  history(count,n,3) = history(count,n,3) - 1

                  count = count + 1

                  call formsudokua(a,sudoku,count)

                  goto 20

                endif

              endif

            enddo

          endif

        enddo

      endif

      end

      

      subroutine readsudoku(a)

      integer a(9,9),i,j

      open(unit=6,file="sudoku.txt",status="old")

      do i = 1,9

        do j = 1,9

          read(6,*)a(i,j)

        enddo

      enddo

      return

      end



      subroutine writesolution(a)

      integer a(9,9),i,j

      do i = 1, 9

        write(7,*)(a(i,j),j=1,9)

      enddo

      return

      end



      subroutine checkpuzzle(a,flag)

      integer a(9,9),i,j,k

      logical flag

      do i = 1, 9

        do j = 1, 9

          if ((a(i,j) .ne. 0) .and.

     +      (a(i,j) .ne. 1) .and.

     +      (a(i,j) .ne. 2) .and.

     +      (a(i,j) .ne. 3) .and.

     +      (a(i,j) .ne. 4) .and.

     +      (a(i,j) .ne. 5) .and.

     +      (a(i,j) .ne. 6) .and.

     +      (a(i,j) .ne. 7) .and.

     +      (a(i,j) .ne. 8) .and.

     +      (a(i,j) .ne. 9)) then

            flag = .false.

            return

          endif

        enddo

      enddo

      do i = 1, 9

        do j = 1, 8

          do k = j+1, 9

            if ((a(i,j) .eq. a(i,k)) .and. (a(i,j) .ne. 0)) then

              flag = .false.

              return

            endif

          enddo

        enddo

      enddo

      do j = 1, 9

        do i = 1, 8

          do k = i+1, 9

            if ((a(i,j) .eq. a(k,j)) .and. (a(i,j) .ne. 0)) then

              flag = .false.

              return

            endif

          enddo

        enddo

      enddo

      flag = .true.

      return

      end

      

      subroutine checksolution(a,flag)

      integer a(9,9),i,j,k

      logical flag

      do i = 1, 9

        do j = 1, 9

          if ((a(i,j) .ne. 1) .and.

     +      (a(i,j) .ne. 2) .and.

     +      (a(i,j) .ne. 3) .and.

     +      (a(i,j) .ne. 4) .and.

     +      (a(i,j) .ne. 5) .and.

     +      (a(i,j) .ne. 6) .and.

     +      (a(i,j) .ne. 7) .and.

     +      (a(i,j) .ne. 8) .and.

     +      (a(i,j) .ne. 9)) then

            flag = .false.

            return

          endif

        enddo

      enddo

      do i = 1, 9

        do j = 1, 8

          do k = j+1, 9

            if ((a(i,j) .eq. a(i,k)) .and. (a(i,j) .ne. 0)) then

              flag = .false.

              return

            endif

          enddo

        enddo

      enddo

      do j = 1, 9

        do i = 1, 8

          do k = i+1, 9

            if ((a(i,j) .eq. a(k,j)) .and. (a(i,j) .ne. 0)) then

              flag = .false.

              return

            endif

          enddo

        enddo

      enddo

      flag = .true.

      return

      end



      subroutine possibility(a,history,count,records)

      integer a(9,9),history(50,81,12),count,records

      integer k,x(9),y(9),z(9),i,j,i1,j1

      logical flag

      records = 0

      do i = 1, 81

        do j = 1, 12

          history(count,i,j) = 0

        enddo

      enddo

      do i = 1, 9

        do j = 1, 9

          if (a(i,j) .eq. 0) then

            records = records + 1

            history(count,records,1) = i

            history(count,records,2) = j

            do k = 1, 9

              do i1 = 1, 9

                x(i1) = a(i1,j)

              enddo

              do j1 = 1, 9

                y(j1) = a(i,j1)

              enddo

              if ((i .gt. 0) .and. (i .le. 3)) then

                if ((j .gt. 0) .and. (j .le. 3)) then

                  z(1) = a(1,1)

                  z(2) = a(1,2)

                  z(3) = a(1,3)

                  z(4) = a(2,1)

                  z(5) = a(2,2)

                  z(6) = a(2,3)

                  z(7) = a(3,1)

                  z(8) = a(3,2)

                  z(9) = a(3,3)

                endif

                if ((j .gt. 3) .and. (j .le. 6)) then

                  z(1) = a(1,4)

                  z(2) = a(1,5)

                  z(3) = a(1,6)

                  z(4) = a(2,4)

                  z(5) = a(2,5)

                  z(6) = a(2,6)

                  z(7) = a(3,4)

                  z(8) = a(3,5)

                  z(9) = a(3,6)

                endif

                if ((j .gt. 6) .and. (j .le. 9)) then

                  z(1) = a(1,7)

                  z(2) = a(1,8)

                  z(3) = a(1,9)

                  z(4) = a(2,7)

                  z(5) = a(2,8)

                  z(6) = a(2,9)

                  z(7) = a(3,7)

                  z(8) = a(3,8)

                  z(9) = a(3,9)

                endif

              endif

              if ((i .gt. 3) .and. (i .le. 6)) then

                if ((j .gt. 0) .and. (j .le. 3)) then

                  z(1) = a(4,1)

                  z(2) = a(4,2)

                  z(3) = a(4,3)

                  z(4) = a(5,1)

                  z(5) = a(5,2)

                  z(6) = a(5,3)

                  z(7) = a(6,1)

                  z(8) = a(6,2)

                  z(9) = a(6,3)

                endif

                if ((j .gt. 3) .and. (j .le. 6)) then

                  z(1) = a(4,4)

                  z(2) = a(4,5)

                  z(3) = a(4,6)

                  z(4) = a(5,4)

                  z(5) = a(5,5)

                  z(6) = a(5,6)

                  z(7) = a(6,4)

                  z(8) = a(6,5)

                  z(9) = a(6,6)

                endif

                if ((j .gt. 6) .and. (j .le. 9)) then

                  z(1) = a(4,7)

                  z(2) = a(4,8)

                  z(3) = a(4,9)

                  z(4) = a(5,7)

                  z(5) = a(5,8)

                  z(6) = a(5,9)

                  z(7) = a(6,7)

                  z(8) = a(6,8)

                  z(9) = a(6,9)

                endif

              endif

              if ((i .gt. 6) .and. (i .le. 9)) then

                if ((j .gt. 0) .and. (j .le. 3)) then

                  z(1) = a(7,1)

                  z(2) = a(7,2)

                  z(3) = a(7,3)

                  z(4) = a(8,1)

                  z(5) = a(8,2)

                  z(6) = a(8,3)

                  z(7) = a(9,1)

                  z(8) = a(9,2)

                  z(9) = a(9,3)

                endif

                if ((j .gt. 3) .and. (j .le. 6)) then

                  z(1) = a(7,4)

                  z(2) = a(7,5)

                  z(3) = a(7,6)

                  z(4) = a(8,4)

                  z(5) = a(8,5)

                  z(6) = a(8,6)

                  z(7) = a(9,4)

                  z(8) = a(9,5)

                  z(9) = a(9,6)

                endif

                if ((j .gt. 6) .and. (j .le. 9)) then

                  z(1) = a(7,7)

                  z(2) = a(7,8)

                  z(3) = a(7,9)

                  z(4) = a(8,7)

                  z(5) = a(8,8)

                  z(6) = a(8,9)

                  z(7) = a(9,7)

                  z(8) = a(9,8)

                  z(9) = a(9,9)

                endif

              endif

              call checkpossibility(k,x,y,z,flag)

              if (flag) then

                history(count,records,3) = history(count,records,3) + 1

                history(count,records,(3+k)) = k

              endif

            enddo

          endif

        enddo

      enddo

      return

      end

      

      subroutine checkpossibility(k,x,y,z,flag)

      integer k,x(9),y(9),z(9),i

      logical flag

      do i = 1, 9

        if ((x(i) .eq. k) .or. (y(i) .eq. k) .or. (z(i) .eq. k)) then

          flag = .false.

          return

        endif

      enddo

      flag = .true.

      return

      end

      

      subroutine formasudoku(a,sudoku,count)

      integer a(9,9),sudoku(50,9,9),count,i,j

      do i = 1, 9

        do j = 1, 9

          a(i,j) = sudoku(count,i,j)

        enddo

      enddo

      return

      end

      

      subroutine formsudokua(a,sudoku,count)

      integer a(9,9),sudoku(50,9,9),count,i,j

      do i = 1, 9

        do j = 1, 9

          sudoku(count,i,j) = a(i,j)

        enddo

      enddo

      return

      end

      

      subroutine findrecords(count,history,records)

      integer count,history(50,81,12),records,i

      records = 0

      do i = 1, 81

        if (history(count,i,1) .ne. 0) records = records + 1

      enddo

      return

      end




_1202467672/Solution.txt
 BELOW IS THE SUDOKU PUZZLE

  

 0 0 0 4 0 0 2 1 0

 0 0 7 0 0 1 0 0 0

 4 5 0 0 0 0 0 0 3

 0 6 0 0 0 0 0 0 5

 0 0 0 0 0 0 3 0 6

 0 0 0 0 8 9 0 0 0

 5 0 0 3 6 0 0 4 0

 6 4 0 2 0 0 0 0 0

 2 0 0 5 0 0 9 0 0

  

 MOLOY'S SOLUTION NUMBER 1

  

 3 8 6 4 7 5 2 1 9

 9 2 7 8 3 1 6 5 4

 4 5 1 9 2 6 8 7 3

 8 6 2 7 4 3 1 9 5

 7 9 4 1 5 2 3 8 6

 1 3 5 6 8 9 4 2 7

 5 1 9 3 6 8 7 4 2

 6 4 8 2 9 7 5 3 1

 2 7 3 5 1 4 9 6 8

  

 MOLOY FOUND 1 SOLUTION(S)

  

 HARDNESS FACTOR OF THIS SUDOKU IS 794




_1202467592/Sudoku.zip


sudoku.exe




_1202424310/Sudoku.txt
0

0

0

4

0

0

2

1

0

0

0

7

0

0

1

0

0

0

4

5

0

0

0

0

0

0

3

0

6

0

0

0

0

0

0

5

0

0

0

0

0

0

3

0

6

0

0

0

0

8

9

0

0

0

5

0

0

3

6

0

0

4

0

6

4

0

2

0

0

0

0

0

2

0

0

5

0

0

9

0

0






