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Introduction Examples

What is Sudoku?

» a (very addictive) puzzle presented on a square grid that is
usually 9 x 9, but may be other sizes

» invented by Howard Garns in 1979, and first published by
Dell Magazines

» first became popular in Japan: “Sudoku” means “the digits
must remain single”
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2 5 7 6

4 9 6 2
8 45

9 8 7 4 |
57 |8 2| 69
6 3 57

75 2

6 5 1 2
3 4 5 8

The original grid has some of the squares filled with the digits
from 1 to 9. Each row, column, and 3 x 3 block must contain
exactly the digits 1 to 9.
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2 7
4 9 6
8
9 7 4
5 8 2
6 3
7 2
5 1
3 4

Using graph paper, see if you can solve this puzzle! (Provided
on the worksheet).
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213|5]|1|14|7]19|8]|5s
411(8|9|6|5]7|2]|3
6(9|712|8|3|1]4]|5
9|8 |6]|5/7]4]2|3]|1
5|7 |3]|s|1]|2]4|6]|09
1(4|2]6|3|9]8|5]|7
715(9]|3|2|8]6(1|4
86|47 |5[1]3]|9]2
3|2|1]14|9|6]|5|7|s8

Solution!
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2 4[3'8
6 7
5 8 4
4 1
| 7 5
2 8
1 6 7
3 5
4 9|2 1

Now try this “medium-grade” puzzle.

Nathan Carlson University of Arizona

Sudoku!



0
£
=%
=
5]
>
i

5

7

1149

9/8|4

2

3|7/5]|2

1

9

871591

1

7

3

213|8]s

5

4

8|1]9]/2]4[3|6
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2

5

4

1(3/9|4|5|6]18|2]|7

7

419/6]8

2/8(3|7|6|s

511(719|2/4]13|6|s

9

3/6|2
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Solution!
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Notice that in column 2, the only square than can be 5 is g2.

This is a “hidden single". Can you find another one?
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Notice that the def789 block must contain a 2. Thus no other
square in row f outside that block contains a 2. This forces 5 to
be 3. The 2 is a “locked candidate”, locked inside block def789.

lI 2 3 4 5 6 7 8 9
all+s 8|6 7 2 3
bl s 918 1 46,5 2
¢l 6,719 538+ 1
dlsyas’ 64 T8 s,
el's 2 10s 9 8/7 3 6
Fles2 8571 2 63 4% s,
g|P 1 43 89(% 67
6 0 7 4109 % 8
i|8 9.7 65|31 4
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What can be said about the row below?
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The 2 and 7 in squares a1 and a8 below are a “naked pair”.
The 2 and 7 must be placed in those two squares. This allows
us to eliminate 2 from a3, and both 2 and 7 from a9.

1 2 3 4 5 6 7 8 9
2

2 | 23 3 2 3
a1745468974716
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What can be said about the row below?

! 2 3 4 5 6 7 8 9

5, 2} 4,796

4
8

a

31 3
7.
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The 1,3, and 7 in squares a2, a8, and a9 below are a “naked
triple”. Those 3 numbers must go in those three squares. This
allows us to eliminate 1 from a4, and both 1 and 3 from a5.

1 2 3 4 5 6 7 8 9

5, 2, 40 9]6, 7

1
a 4
8
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What can be said about the row below?

AW
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The 1,4, and 8 in squares i1, i5, and i6 below are a “hidden
triple”. Those 3 numbers must go in those three squares. This
allows us to eliminate 2 and 6 from i1, and 3 from /5.

AW
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a 7

b 19 7

c 2 7 3|6 9
d I 7
e 6 4

14 8

g|2 4156 |9

h 5 9 8

i 91 7

Now try this puzzle, which focuses on naked triples.
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What's going on with the 4 squares circled below?
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The 3 must be in ¢2 and h7, or h2 and c¢7. This is an “X-wing”

configuration.

Nathan Carlson
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What's going on with the circled squares below?

Q
3
w
4
o
O | w
wn
4

w
N
«

| 6 5[ 4
1 1 1
a3 9 6|3 8 s ,
1| [ 1 3] 13 N
elf 5 2p: 6+ 19 8,
1 1 1 1 31 371
P2 9 )6
1 1 1 1
864 878957892 379
1 3 1 3 1 3 1 1
h 5g 743924396 545g
8
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7 can be eliminated from al, f1, 6, i6, and /9. This is a
“Swordfish” configuration.

1 2 3 4 5 6 7 8 9
al ()91( 6] 4
bA: 2;3“‘83 29‘1‘397.6 23
cl, 65,4298
i3 9 6 8 5] 2,
521659 8"
L EY. 2 9 s
g6418 ‘;895;8923;9
h 59‘183'7 1822‘1‘82 6‘15 41159
l59213673iz8;5759
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Interesting facts:

» There are 5524751496156892942531225699 Latin
squares that are 9 x 9, which are Sudoku puzzles without
the constraint that 3 x 3 blocks contain all the digits.
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Interesting facts:

» There are 5524751496156892942531225699 Latin
squares that are 9 x 9, which are Sudoku puzzles without
the constraint that 3 x 3 blocks contain all the digits.

» There are 6670903752021072936960 Sudoku puzzles.
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Interesting facts:

» There are 5524751496156892942531225699 Latin
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» There are 6670903752021072936960 Sudoku puzzles.

» There are 18383222420692992 inequivalent Sudoku
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Interesting facts:

» There are 5524751496156892942531225699 Latin
squares that are 9 x 9, which are Sudoku puzzles without
the constraint that 3 x 3 blocks contain all the digits.

» There are 6670903752021072936960 Sudoku puzzles.

» There are 18383222420692992 inequivalent Sudoku
puzzles.

» There are 4752 magic Sudoku puzzles, which are Sudoku
puzzles where each diagonal contains all the digits.
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Unsolved Problem:

What is the minimal number of locations that must be filled in
an otherwise empty grid that will guarantee there is a unique

solution to the puzzle? Examples exist of puzzles with unique
solutions that have only 17 locations filled initially.
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Discussion questions:

» What have we learned here?
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Discussion questions:

» What have we learned here?
» How could any of this be used in the classroom?
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