Sudoku examples

The “Hardest” Sudoku

Sudoku * Propagate 9
815 214
712
4
1 7
3 5 9
4
8 7
1|7
316 4
Sudoku * Propagate 2.
815 2|4
712
4
1 7
3 5 9
4
8
1|7
316

Sudoku * “hardest Sudoku puzzle”
8 2[4
7 9
1 7 2
3 9
8 7
306 4
Sudoku « Notice full column.
8 2[4
7 9
1 7 2
3 9
8 7
7 9
306 4
Sudoku * Propagate 2 again.
8 2 [ 4
7 9
4
1 7 2
3 5 9
8 7
7
306 4




Sudoku

* Propagate 7.

Sudoku ¢ Result.
8 214
7 9
2
1 7 2
3 9
8
316
Sudoku * Notice 1,2 together
8 214
7 9
2
1 7 2
3 9
8
316
Sudoku * Propagate 4,7, 1, and 9.
8 2|4
7 9
2
1147
3 9|1
1 1
98 |1
71316

8 214
712 9
1 7 2
3 9
4
8 7
1
36 4
Sudoku * Represent a pair of cells.
— They are “filled”.
8 2|4
712 9
2
1 7 2
3 9
4
8 7
1
36 4
Sudoku * Eliminate all but one.
8 2|4
712 9
2
1147
3 9 |1
4
918 |1 7
1
71316 4




Sudoku

* Assign remaining value.

8 2|4
7 9
2
1417
3 81911
9|81
71316

Sudoku e Drowl = {689} =>
(FAFBY = {35}
8 2] 4
7 9
2
1147 3 3
5 5l
3 8|91
981 7
7036 4

Sudoku * Another pair in box E.
— Next step is quite tricky.
8 2|4
7 9
2
1147 33
5 5
3 1 28|91
6|
918 |1
71316

Sudoku ¢ Notice 3 and 8.
— Propagate 3 (next 8).
8 214
7 9
2
11417 3 3
S 3|
3 1 28191
6)
9 18 |1 7
7136 4

Sudoku + Now propagate: 8
— Same pair in Box L. AlB|C
D|E|F
8 2|4 Tl
7 9
2
11417 33
S 3|
3 1 28191
6)
1
2
9|8 |1
7136

Sudoku * Gives another cell-pair.
8 2[4
7 9
2
1147 33
S 3|
3 1 28|91
6]
1
2
918 |1 7
3 3
8 8
71376 4




Sudoku

* Propagate 6.

— Because L.row?2 is full.

8 214
7 9
2
11417 3| 3
S 3|
3 7 28|91
6)
9181
6 3 3
8 8
71316
Sudoku * Lots of progress!
— This is “hardest”?
8 214
7 9
2
9 6 11417 3 3
8 S 3|
3 7 28|91
6)
9181
6 3 3
8 8
7136
Sudoku * Eliminate all but A.G := 1
— This resolves {1,2} pair in D.
8 2|4
7 9
1 2
9 6| 1 4 |7 3 3|
8 S 3|
3 1 28191
6)
2
9181
6 3 3
8 8
5 71316

Sudoku ¢ Notice 6,8 and Box D.
— Only one cell left!
8 214
7 9
2
6| 6 1 4 |17 3 3|
8 8 5 5|
3 1 281911
6)
1
2|
9181 7
6 3 3
8 8|
71316 4
Sudoku ¢ Notice 8,9 in Box G.
8 2|4
7 9
2
9 o o 1 |4 |7 33
8 8 5 5
1 2 8 9 1
6)
1
2|
9181 7
6 3 3
8| 8| 8 8
¥ Y7136 4
Sudoku * Box G gets 4 and 5.
* Box I gets 1 and 2 (+ a pair)
8 2|4
7 9
1 2
9 d o 1[4 |7 T
8| 8| 5 5|
3 1 28|91
6)
2
9181 7
6 3 3
8| 8| £ £
o o 7316 4




e Next...

Sudoku

1

6|24

3

7

* Getting optimistic!

Sudoku

— Propagate 3

1

6|24

¢ Finish Box G

Sudoku

— Next propagate 1, then 7

1

6|24

3

7

¢ In the top row, where is 9?

Sudoku

— Then propagate 9 & left col.

1

6|24

3

7

Sudoku
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Sudoku Strategies

* For each number ... Foreachbox...

— Does the box already contain the number?
* Move on.

— Is there only one possible cell?
« Fill it in.

— Are there two possible cells?
¢ Create a pair constraint.

— Are all possible cells in a row or column?
* Propagate in the direction they point.

— Otherwise
* Move on.

Sudoku * Finish it off!

— “Hardest”? Nah!
81519161243 |7
712|385 |4|1|61]9
116|437 |9|5|2]8
918|614 |7|3|5]2
317 |5[29648(9 |14
214 |1(5]9|3|7]|81]6
4131219816 |7]|5
6|1 |7(4]2|5|18]9]3
5191871362411

Sudoku Strategies (2)

* When there are exactly two possible cells...

— Create a constraint: when one cell becomes
impossible, the other must get that value.

* For an empty cell,
— Eliminate all values in its row, column, and box
— If exactly one value is left, assign that value




