
Fill in the Magic Squares

Muhammad worked to find all possible 3 x 3 magic squares.

1)  Fill in the following magic square.

4 9 2

3 5 7

8 1 6

2)  Fill in the following magic square.

2 9 4

7 5 3

6 1 8

3)  Find a magic square that has 2 and 8
in the same corners as the square above
in question 2, but is different than it.

2 7 6

9 5 1

4 3 8

4)  Can you find any other magic squares
that have 2 and 8 in the same corners?
If so, fill it in below so that it is different
than the two above in questions 2 and 3.

2

8

If you can't find any other magic squares
of this form then explain why not.

The squares in questions 2 and 3 are the
only ones of this form.  Note that 5 must
be the center of a 3 x 3 magic square,
and that the magic constant must be 15.
Hence the blank corners must add to 10.
Using this fact, and the fact that we can
only use each number exactly once, the
possibilities for the corners are 1 and 9,
3 and 7, or 4 and 6.  But, we can rule out
the first two cases since if 9 or 7 lies on
one of the corners, then the row or
column containing that square and 8
would sum to a number larger than 15
(the magic constant).  Hence the only
choices for the blank corners are 4 and 6.
Once we chose the location of the 4
(either the bottom left corner or the top
right corner) then the rest of the magic
square is determined.  Hence there are
only two possibilities for magic squares
of this form, those shown in questions 2
and 3.



5)  Fill in the following 7 x 7 magic square.

1 2 4 8 4 6 4 5 6 8 1 0

1 1 2 0 3 6 3 5 1 6 1 8 3 9

9 1 9 2 4 2 9 2 2 3 1 4 1

7 1 7 2 3 2 5 2 7 3 3 4 3

4 7 3 7 2 8 2 1 2 6 1 3 3

4 9 3 2 1 4 1 5 3 4 3 0 1

4 0 2 4 5 4 4 4 2 3 8

Muhammad built many magic squares.  He even constructed an 11 x 11 magic square.
He worked without a computer or calculator.  Imagine filling this in from scratch like
Muhammad!

1 0 6 5 4 3 2 1 1 1 0 1 0 9 1 0 8 1 0 7 1 1 6

1 0 8 9 2 4 2 3 2 2 2 1 9 2 9 1 9 0 9 7 1 1 2

9 2 8 7 6 3 9 3 8 3 7 7 8 7 7 8 2 9 4 1 1 3

8 2 7 4 2 6 7 5 0 4 9 6 8 7 1 8 0 9 5 1 1 4

7 2 6 4 1 5 2 6 0 6 5 5 8 7 0 8 1 9 6 1 1 5

1 1 1 9 3 7 9 6 9 5 9 6 1 6 3 5 3 4 3 2 9 1 1

1 0 2 8 6 7 4 6 6 6 4 5 7 6 2 5 6 4 8 3 6 2 0

1 0 3 8 7 7 5 5 1 7 2 7 3 5 4 5 5 4 7 3 5 1 9

1 0 4 8 8 4 0 8 3 8 4 8 5 4 4 4 5 4 6 3 4 1 8

1 0 5 2 5 9 8 9 9 1 0 0 1 0 1 3 0 3 1 3 2 3 3 1 7

6 1 1 7 1 1 8 1 1 9 1 2 0 1 2 1 1 2 1 3 1 4 1 5 1 6


