Diagonal Method for Singly Even Magic Squar es

Ivan Ormsbee

Introduction
Singly even magic squares are of the form 46 + 2, where @ isanatural number.

This method follows along the lines of the LUX method. My intent was to develop a pattern that uses the
Cartesian coordinate system as atemplate and has symmetry about the origin. Please bear with me as | develop
this theme.

The LUX method requires all squares to be subdivided into 2x2 squares. All rowsin the 2x2 squares are to sum
to twice the average of the four cell valuesin the 2x2 square, . Each 2x2 square would be filled with four
sequential values, for simplicity let uslabel themas1, 2, 3,4. Thuso =5.

Asavariation, let uslook at what happens when we try to have the diagonals sum to g in the 2x2 square.

Revised: 01/06/2005



Figurel

5

5

5 15 15

5



If we choose to ook at Figure 1 as the Cartesian plane with the origin as the center 2x2 square, the origin and
all four quadrants will have the diagonals of their 2x2 squares summing to 0. The only sections remaining
which do not fulfill this requirement will be the positive and negative x and y axis.

Whatever pattern chosen for Quad 11 (upper left green area) will also be used in Quad 1V (lower right green
area), and Quad | (upper right red area) and Quad 111 (lower left red area) will be filled in with 2x2 squares in
reverse order of thosein Quad Il and Quad IV.

All Y -axis 2x2 squares will have their rows sum to @, except origin. The positive Y -axis beyond the first
positive 2x2 square (upper center dark gray area) will reverse the pattern for its counterpart in the negative Y -
axis, below the first negative 2x2 square (lower center light gray area).

All X-axis 2x2 squares will have their columns sum to @, except origin. The positive X-axis beyond the first
positive 2x2 square (right center pink area) will reverse the pattern for its counterpart in the negative X-axis,

prior to the first negative 2x2 square (left center rose area). To save time and add to symmetry one can rotate
the gray areas of the Y -axis 90° to cover the pink and rose areas but a separate pattern can be used, if desired.

In Figure 1, the innermost square is when 8=1 which produces a 6x6 square. The next larger square is when
0=2 which produces a 10x10 square, et cetera. The 10x10 square, likein the LUX method, isthe first square to
show the complete pattern for 46 + 2 magic squares. From this point, the pattern shown may be extended in all
directions. The magic squares will aways be subdivided into 2x2 squares so that they can be filled like odd
magic sguares.

Thus far everything has been very arbitrary. Now only alittle less so for the center area shown in Figure 2.
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There are only two possible combinations to form patterns which sum to 15 in the figure. They involve:
7=3+4,4=1+3,4=1+3, O 3=1+2 6=2+4,6=2+4

Note that the center cross may be rotated or inverted. Our only restriction isthe X values can not be altered.
Whichever way you filled the origin, diagonals summing to @, determines the rest of the cross. The rest of the
square is independent of how you chose to fill the cross.

This method has very few restrictions. It can be even more general than thisif one wishes.
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The figure above shows an example of how the pattern would be applied to the 2x2 squares making the magic
square. Note the solution is not unique.
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Thisfigure shows the pattern as it would be treated as an odd magic square.
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Thisfigure shows the actual values to be used in the magic square based on previous figure.
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Just areminder that for any magic square,

X — ax+ B will still giveusamagic square. Inthiscase, a =2, =3.

X — 2X+

2 . =a>

new

3

original

+

n = size of magic square.

5904 = 2(2925) + 3(18)
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