GastonTarry: Pandiagonal bimagic Squares

In 1903, Gaston Tarry published some patterns® to construct pandiagonal bimagic squares of
order 8 with trimagic diagonals.
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Fig. 0.1: Tarry’s patterns from 1903

The eight numbersa, b —c, b+d, ... have to be chosen among 1, 2, ..., 8 and the numbers p +r,
qg—r+s,p,...among0,8, ..., 56. If you choose for example

Solution Set

you will get the pandiagonal bimagic square from figure 0.2.
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Fig. 0.2: Pandiagonal bimagic square

1 Tarry [3] S. 141 -142



Francis Gaspalou? analyzed these squares and found 320 pandiagonal bimagic squares, 80 of
them being really unique.

One year later, Tarry published ten more pattern schemes®, where first one is shown is tigure
0.3.

b —e +dla +vc “ e +dla a +c +dlb —c « +db

ep—ra—1b cp “+cr ” ep +oes cep—r(@—b--c)+cs|ep —ria—b) -+ esjep +er 4 esfep ep—ria—b+ o)
la = b +dia +ec b —c +4-d b a 4dlb —c a +c +d
p—ra—b eslep . Her o es|ep p—ria—b4o |p—ra—1b p  +or op + osjep—r(a—b-c)+cs
a +c +dib —c a +d|b b —c +dla ¢ b +dla

cp ~+cr ",cp-r(a—b)' ’ cp — (@ —b-+c)+csjep + cslep ;é—cr + esjep —r(@a—b) S cslep —ra— b4 ) er

b o +ale  —e le  +e¢ tdla - b +dle  4e b —¢  4d
bp 4-cr +es cp—ria—b) +cs cp»-—f:(a—b+c) cp cp +er cp — r(a—b) cp~r(a—b-c)+cslcp +es
D —c e e 4+dlp L . +dla e b —c  +da ] b 1
*p . cp—ra—=bc) lep—ra—b +esjcp e +esfep -+ eslep — r(@ = b+0)+cslep — ria — b) ecp  ter

. Yaly . - s o 4dlp  —e v +dla b —c¢  +dla  +e

:p + “ cp—ra—b--c)-tcs op —1(a —b) cp -+ er cp cp—ri@a—b4c) lep—ri@a—b) Yeslep . +er. Fes
b +e b —c tdla ’ b +dlp  —c s+ +dlb - o +d
cp—ra—bt+ceo |ep . |ep +cr +-csjecp—ria—b)  + csjecp—rl@a—b-c)+csjcp + eslep “+cr cp — r(a — b)

b +dla b —_C +dla +e a +d|b a +e +dlb —_
cjz—‘r(dfb+c)+ca cp o + eslep +ecr cp—r@a—b) cp—Tl@a—b4c) |cp cp .+cr +csjep —rla—b) +es

Fig. 0.3: Scheme #1 of Tarry’s patterns from 1904

I analyzed these patterns and found out that each of them will also create 320 pandiagonal
bimagic squares, 80 of them being really unique again. For example, the following solution set
for scheme #1

Solution Set

will produce the auxiliary squares
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Fig. 0.4: Auxiliary squares from scheme #1
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which add together to the pandiagonal bimagic square in figure 0.5.
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Fig. 0.5: Pandiagonal bimagic sqare from scheme #1 of Tarry’s patterns

Let me give another example from scheme #2, which is shown in figure 0.6.
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Fig. 0.6: Scheme #2 of Tarry’s patterns from 1904

The solution set

Solution Set
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will produce the auxiliary squares
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Fig. 0.7: Auxiliary squares from scheme #2

which add together to the pandiagonal bimagic square in figure 0.8.
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Fig. 0.8: Pandiagonal bimagic square from scheme #2 of Tarry’s patterns

Tarry’s ten different schemes will produce 320 - 10 = 3200 bimagic squares altogether, but only

320 of them are really unique.

Those 320 unique squares can also be derived from the pattern schemes #1, #2, #5 and #6. Fur-
thermore, I found that the squares from #2 and #3 are the same as those from Tarry’s patterns in

[3].

In 1934 Cazalas translated these patterns into numbers?* and with his modified version of Tarry’s
number series, he was able to produce some of these squares, but his results couldn’t reach the

great variety of Tarry’s patterns.

The basic values of the number series corresponding to the ten schemes of Tarry are shown in
tigure 0.9. For a deeper understanding of the mentioned number series please look into the book

of Cazalas.

4 Cazalas [1]S. 109-111




Nus l" Ts 1.3 S| 8, S'J + [{

1 010114 111001 100011 100110 010011 011100 011110
2 111010 001111 100011 001011 100101 011100 010011
3 001101 010011 101010 111100 001111 010101 010001
4 010110 100101 101010 100111 111001 010101 100101
5 110001 011100 001011 100111 111001 110100 (base 2) 010011
¢ 101100 110010 001011 111010 010111 110100 111001
7 001110 100014 011001 111100 001111 100110 011010
§ 100101 010110 011001 010111 111010 100110 100101
9 111100 010111 110001 101001 110100 001110 101001
10 100111 111010 110001 110010 011001 001110 111010

Fig. 0.9: Basic values for the modified number series of Cazalas
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