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Is there anything peculiar in the magic square 

.13 89 97 34 
110 21 63 39 
68 94 55 16 
42 29 18 ' 144 ? 

As is well known, the arrangement derives its name from the property 
that the sum of all numbers contained in either a row, or a column, or a diag-
onal is a constant, in this case 233, which we will refer to as the "magic num-
ber, " MN. 

It seems that knowledge of such square number arrays, not necessarily 
four-by-four, were known in China as far back as 2200 B»CB, but apparently it 
was only in the 16th Century that this idea has reached the Christian Occident, 
From that time onward, this topic has not only held its attraction in a recrea-
tional manner, but mathematicians of rank, among them Leonhard Euler, have 
given it serious attentione 

Here is a suggestion for designing a whole set of four-by-four magic 
squares with the added property that each of the entries is the sum of two Fib-
onacci numbers (which may, of course, under appropriate conditions, be a 
Fibonacci number itself) and the magic number is itself a Fibonacci number — 
even a pre-assigned one, if one so desires,, 

We will first construct an addition table, denoting by fn., i E {l, 2S • • • , 8} , 
the n. Fibonacci number* 

i 
If we wish to retain the positions of the numbers in the main diagonal 

8 

M N=XXi 
i = i 
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n2 

113 

n4 | 

I f J n 5 

nt n5 
f + f 
n2 n5 

| f + f 
n3 n5 _ 
f + f n4 n5 

f 
n6 

f + f 
ni <n6 
n2 —-^£l\ 

___n3-^ n*/ 

f + f n4 n6 

f n7 
f + f ni n7 

A + f _ -/ n2 n7 

\ n 3 I T ? — 

f + f n4 n7 

f I n 8 J 
£ + f " | ni n8 

- f + f 
n2 n8 
f + f 

~_ n3 n8 
f + f n4 n8 

A r r a y 1 

There fo re , we must r e a r r a n g e the posi t ions of the o ther number s . The minor 

diagonal a l ready does show the des i r ed p roper ty . Studying the design of our 

a r r a y , a grouping of the non-diagonal numbers into p a i r s of pos i t ions , which 

a r e s y m m e t r i c with r e spec t to the cen te r of the square , as indicated by the 

guide l ines , suggests itself. We now pe r fo rm an Interchange of the two n u m -

be r s in each pa i r . After this t ransformat ion , our a r r a y becomes : 

f + f 
nt n5 

f + f 
n3 n8 
f + f n2 n8 
f + f n4 n5 

f + f n4 n7 
f + f n2 n6 
f + f 
n3 % 
f + f 

f + f n4 n6 
f + f n2 n7 
f + f n3 n7 
f + f nt n6 

f + f 
nj n8 
f + f n3 n5 
f + f 
n2 n5 
f + f 
n4 n8 

A r r a y 2 

Then MN, as computed from the f i r s t row, equals 

2(f + f ) + f + f + f + f ni n4 n5 n6 n 7 n 

F o r this number , however, to equal 

Z^J n. ' 
i=i 
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the condition 

79 

f + f = f + f , nt n4 n2 n3 

forces itself upon us. Analogously, we would need to stipulate that 

f + f = f + f . n5 n8 n6 n7 

If we wish to obtain an array which has the properties of a magic square with-
out further restrictions, an interchange of the subset of four numbers which 
form a square arrangement at the right-hand top of Array 2 with the cor res -
ponding one on the left-hand bottom needs to be resorted to. This transforma-
tion leads to: 

f + f 
ni n5 

f + f 

f + f n4 n6 

f + f 
n2 n7 

f + f n4 n7 

f + f 
n2 n6 

f + f ni n8 

f + f 
n3 n5 

f + f 
n2 n8 

f + f 
n4 n5 

f + f n3 n7 

f + f 
ni n6 

f + f 
n3 n6 

f + f ni n7 

f + f 
n2 n5 

f + f 
n4 n8 

Array 3 

Array 3 gives us a prescription for an infinite set of magic squares, such 
that each entry is the sum of (at most) two Fibonacci numbers. 

However, we may wish to have a Fibonacci number for our MN. We 
need to superimpose the set of conditions: n. = ni + 2i - 3, i E J2, 3, , 8{. 
Now our magic square reads 

a a+7 

f + f 
a+3 a+13 

f + f a+5 a+9 

f + f a+1 a+n 

f + f a+5 a+ll 

f + f 
a+l a+9 

f + f , 
a a+13 

f + f 
a+3 a+7 

f + f a+i a+13 

f + f 
a+5 a+7 

f , + f _, 
a+3 a+n 

a a+9 

f + f a+3 a+9 

f + f a a+n 

f + f 
a+l a+7 

f + f 
a+5 a+13 

Array 4 
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whe re , for s impl ic i ty ' s sake , we symbolized ii} by a. A r r a y 4 gives us the 

m e a n s for s t ruc tu r ing an infinitude of magic s q u a r e s . Obviously, we may even 

p r e - a s s i g n a magic number , we wish to obtain. Since MN nowbecomes f , 

the n Fibonacci number will be obtained by let t ing the p a r a m e t e r a equal 

n - 14. 

But we may super impose one m o r e r e s t r i c t i on . Our a im now is to con-

t r i v e a magic square of the kind just desc r ibed but with the added p r o p e r t y that 

al l e lements in the major diagonal a r e Fibonacci n u m b e r s , r a t h e r than sums 

of two Fibonacci n u m b e r s . Then — see A r r a y 3 — the r e s t r i c t i o n s : 

% = n5 = 

n3 = nt + 

n4 = n! + 

n6 = nt + 

n7 = ni + 

n8 =-ni + 

ni + 1 

3 

5 

2 

4 

5 

need to be observed, and the a r r angemen t below (Array 5) will s e r v e our needs . 

Again, we adopt the simplified symbol ism. 

f 
a+2, 
f + f 
a+3 a+6 
f + f a+2 a+5 

f + f a+1 a+4 

f 
a+6 

a+3 

f + f ^ a a+6 

a+i + a+3 

a+i + a+6 

f + f a+l a+5 

a+5 

f + f , a a+2 

f 
a+4 

a a+4 

2 f a + 1 

a+7 

A r r a y 5 

The magic number MN = f is again p r e - a s s i g n a b l e , and all en t r i e s 

in our major diagonal a r e Fibonacci n u m b e r s . We may tes t our scheme by 

wishing to obtain the 1 3 ' Fibonacci number , 233, as our magic number . Then 

a = 5, and our magic squa re becomes the one quoted at the beginning of th is 

paper . 


