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ABSTRACT: The (anonymous) Arabic treatise studied below, a 17th-century copy of a late
mediaeval work, deals with the application of magic squares as amulets. With the asso-
ciation of numerical values to Arabic letters, to each word or to each sentence may be
attributed a certain sum. Placing this word or sentence in some row of an empty square,
the task will be to complete the square so that it would display this quantity as a magic
sum. In the first part, the author presents numerical magic squares filled with the first
consecutive natural numbers (size 3 x 3 to 10 x 10), the particularity of which is to ease
subsequent placing of the required word or sentence in some row and then complete the
square. Examples of such constructions are presented in the second part. The third part
is devoted to the applications: once the desired magic square is constructed, the reader
is taught on which material and at which time it must best be drawn in order to ensure
successful use.
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INTRODUCTION AND HISTORICAL REMARKS

A magic square is a square divided into a square number of cells in which natural
numbers, all different, are arranged in such a way that the same («magic») sum is
found in each horizontal row, each vertical row, and each of the two main diag-
onals. For squares of given orders, that is, with a given number of cells on each
side, the smallest possible magic sums are those obtained when the squares are
filled with the first consecutive natural numbers. We shall call them basic magic
sums. Their values are given in Fig. I for the orders 3 to 10, the only ones occur-
ring in the treatise studied here, together with the formula for calculating them for
any order n. Note that a magic square of order 2 is not possible, whereas those of
all larger orders are.

3 4 5 6 7 8 9 10 ... =n
15 34 65 111 175 260 369 505 ... ”(”§+1)
FIGURE 1

Besides these general, ordinary magic squares, there is the category of bordered
magic squares, which we shall also meet in our text. Their characteristic is that
when the borders are successively removed, what remains is still a magic square,
just with a smaller magic sum. In this case pairs of opposite cells (horizontally,
vertically, and diagonally for the corners) all make the same sum, namely n2+1 for
a square of order n, which explains their special feature: each removal of a border
reduces the magic sum by n? + 1. Note that a bordered square of odd order may
be progressively reduced to the smallest possible square, that of order 3, whereas
an even-order square will end with a square of order 4 (since, as said above, there
is no magic square of order 2).

Still another type of magic squares is that of composite squares, briefly alluded
to in our text. Not only is the whole square magic, but so are the square parts inside
it. Such a square must have at least the order 9, with inner squares of order 3; gen-
erally, the possibility for larger composite squares will depend on the divisibility
of the main square’s order.

There exist for the construction of magic squares generally applicable methods,
but they are at best applicable to just one of three categories of orders: odd orders,
thus equal to an odd number (from 3 on); evenly-even orders, thus equal to an
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even number divisible by 4 (from 4 on); evenly-odd orders, thus equal to an even
number divisible by 2 but not by 4, the smallest of which is therefore the square
of order 6.

From the earliest times of their existence magic squares have attracted two
very different kinds of people. First, mathematicians, who initiated the search
for general methods of construction; indeed, trial-and-error constructions served,
at best, to obtain a few squares of small orders. The other kind were those who,
admiring the characteristic and not understanding its background, saw it as a
«magic» property.

The history of magic squares begins in antiquity. A square of order 3 is said
to have appeared first in China, at an unknown time and surrounded by legends.
That was apparently an isolated occurrence. Another isolated occurrence is found
in Greece, but of quite a different nature, with an anonymous treatise, surviving in
an Arabic translation, displaying methodical ways to construct bordered and com-
posite squares (not ordinary ones, simply mentioned in the introduction).! These
simple methods are used, but without explanation of their background, and only
the more difficult applications are mathematically justified. Obviously, this is a
high-level treatise, not intended for beginners. It must be the only surviving result
of earlier studies, a situation comparable to that of Diophantus’ Arithmetica.

This Arabic translation gave rise to the first properly Arabic treatise, that by
Abu’l-Wafa’ Buzjani (940-997/8). He attempted to give a mathematical back-
ground to the science of magic squares, and tried in particular to find the origin
of the general constructions found in the Greek treatise. But his efforts, despite
his competence as a mathematician, were only partly successful: he first noticed
the general method for bordered squares of odd orders, since it appeared from the
examples given (order 3 to 11), and was able to explain it; but failed in the case
of even orders, a main reason being his overlooking the difference between the
two kinds of even orders. Indeed, he treated separately the squares of orders 4, 6,
8 in various ways, but did not find common features in their arrangements which
could be applied to higher orders. He also examined the construction of ordinary
squares, but here too his attempts remained limited to the first orders.>

1. See An ancient Greek treatise on magic squares.

2. See Le traité d’Abi’l-Wafa’ (full text and translation) or Magic squares in the tenth century
(extracts and comparative study). The latter includes the edition of another 10th-century treatise,
that by Antaki (d. 987); his work is here rather irrelevant since he merely copied the translation of
the Greek treatise (among other works translated from the Greek).
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The eleventh century witnessed the success of the mathematical approach, this
time not based on isolated examples; the result was the discovery of general meth-
ods for constructing ordinary squares (remember that, for bordered squares, the
Greek treatise transmitted the way to obtain them). The basis was the study of the
properties of the natural squares for each of the three categories of order, that is,
the squares having the same order as the ones to be constructed but containing the
first numbers in their natural order. It was noted that, first, all their diagonals, main
and broken, always contain the magic sum while, second, pairs of symmetrically
placed lines and columns differ from the magic sum by the same amount but with
a different sign. The first property gave the clue to one general construction for
odd orders and the second was applied to even orders.3 Arabic studies were, in the
following centuries, to produce various other methods and improvements in con-
struction techniques, but often to the detriment of the mathematical explanations:
most readers merely wished to have a quick and easy way to obtain magic squares.

The discovery of easy construction methods thus increased the interest in magic
squares, in particular among non-mathematicians. There was further enthusiasm
on account of another «magic» aspect, which relied primarily on the association of
Arabic letters with numerals. This association has its origin in the Greek numeri-
cal system, an adaptation of which was in use in early Islamic times (Fig. 2), and
remained employed after the adoption of Indian numerals. Since to each word or
sentence corresponds a numerical quantity, namely the sum of its letters, the aim
would be to construct a magic square displaying this numerical quantity in any row
(horizontal, vertical, main diagonal). A further refinement consisted in having the
values of the individual letters of the word, or of the individual words in a sen-
tence, appear in a row of a square with the corresponding order, which was then
to be completed. This gave rise to a new kind of squares, those filled with non-
consecutive numbers, a mathematically interesting problem since the construction
may be subject to various restrictions. For practical use, such squares were of the
first seven orders, thus from 3 to 9: they were commonly associated with the seven
planets then known (including Moon and Sun), of which they embodied the respec-
tive, good or evil, qualities. The reader was then taught on what material and when
to draw each of these squares, since both the nature of the material and the astrolog-
ically predetermined time for doing so were said to increase the square’s efficacy.

3. On this turning point, see Les carrés magiques, pp. 25—27, 49-55, 89—91 (Russian edition
PP- 33-35, 58-65, 100-102), or Magic squares, their history (...), pp. 25-28, 51-56, 93—95.
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FIGURE 2

But the task of completing the square was still too demanding for certain read-
ers, who wanted a ready-made product. Thus many shorter texts merely give the
figures of the first seven squares filled with the first consecutive numbers and de-
scribe their magical use. Of such a kind were the first Arabic texts translated
into Latin in 14th-century Spain;* whence the denomination of magici, some-
times planetarii, which came to replace the original and more mathematical one
of «Harmonious arrangement of numbers», wafq al-a‘dad, perhaps a translation
of dppovia TV aQLOuOV.

THE MANUSCRIPT AND ITS CONTENTS

The text studied here is preserved on fol. 43", 1 —50", 5 of the manuscript Haci
Mahmut Efendi 5726 (now in the Siileymaniye Library), copied in 1085h (AD
1675), with mostly 23 lines to a page. The original text might go back to the
13th or 14th century. It had a certain success: early readers left marginal annota-
tions which were then incorporated into the text, by our copyist or a previous one.
The present copyist thus did not really follow the text; still, he can be said to have
been very careful, for practically all the diacritical points are extant. The figures
(in numerals) sometimes contain errors, maybe due to our copyist since three re-

4. See our Magic squares for daily life.
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peated figures (bordered seven by seven, ordinary and bordered six by six) do not
display the same mistakes.

The author’s intention is not to present a theory of magic squares; thus, he does
not explain the basis of his constructions. His purpose is the application of magic
squares as amulets, thus containing a magic sum equal to the numerical value
of some word or sentence. His text therefore belongs to the first kind of magic
ones mentioned above, namely those requiring from the reader some mathematical
comprehension to complete such squares.

The treatise consists of three parts. In the first, ordinary magic squares filled
with the first consecutive numbers are described, but in the crudest way: we are
told in which cell each number must be put. At most we learn that a short sequence
of numbers will be placed by the knight’s move, but only as long as it remains
within the figure; thus the author does not consider, or mention, that a (say) knight’s
move may be prolonged across the other side, horizontally and vertically, as if the
same square were reproduced there virtually. Therefore there are no means of
memorizing the construction. These tedious descriptions are for the orders 3 to 10
(the presence of order 10 raises some questions). The same applies to the bordered
squares, with once again no attempt to justify the construction, let alone facilitate
the memorization. The squares are a tool, not a goal.

The author does, however, digress to count the number of figures obtainable
from the four types of 4 x 4 squares he presents. This is not the first time such an
attempt has been made: Abt’l-Wafa’ BuizjanT considered the number of possible
borders in a square of order 5 and (disregarding changes in the inner part of order
3) obtained a result of 108 configurations;> all these squares will display the basic
magic sum. Our author’s attempt is less clear; for many of his 4 x 4 squares
thus constructed will not be magic since the condition for the two main diagonals
remains unfulfilled.

The second and third parts are devoted to applications proper, first theoretical
then practical. In the second part we are taught, using the previous figures, how
to construct squares containing a predetermined magic sum, be it as a whole or
with individual parts, letters or words (that is, their numerical values), in one of
the rows (here the first row); this placing requires some attention, but here the

5. Nine possibilities for the upper corners (instead of ten) multiplied by six plus six (instead of
six by six) permutations within two opposite rows. See the edition of his treatise, pp. 153 & 212
(result missing), and MS. Delhi Arabic 110 (online: Qatar Digital Library), fol. 68" (above result).

94



A treatise on the use of magic squares

text provides the necessary explanations, illustrated by examples. The third part
teaches how to prepare the amulets: choosing the material, making the appropri-
ate fumigation and doing that at the most favourable time. This is also clearly
explained. Thus, and once again, it is evident that the main purpose of this treatise
is magical applications, but still aimed at readers of a certain level.

The ordinary magic squares described in the first part of our text display a very
particular feature: for a square of order n, thus filled with n series of consecutive
numbers, each series has one, and only one, of its terms in each row (horizon-
tal, vertical, main diagonals). This is intentional: it will ease the construction of
squares with either a given magic sum or given letters or words in one of their rows.

21 34|47 |11 |24 |37

25 |38 | 2 |[15]| 35 | 48 | 12

49 |13 (26 | 39| 3 | 16 [[29]

17 | 30 |[43]| 14 [ 27 |40 | 4

41| 5 |18 | 31| 44 | [8] | 28

9 |[22]| 42| 6 | 19|32 45

33|46 | 10 | 23 |[36]| 7 | 20

FIGURE 3

Consider, for instance, the ordinary square of order 7 filled with the first 49
natural numbers. Since 49 is the product of 7 by itself, it will contain seven se-
ries of seven consecutive numbers, namely the series 1,...,7; 8,...,14; 15,...,21;
22,...,28; 29,...,35; 360,...,42; 43,...,49. With our author’s arrangement, there
is, as said, one, and only one, term of each series in each of the rows displaying
the magic sum 175 (Fig. 3). We are now to see how the same square may contain
another, larger sum.

First case: Considering the sum of the letters

Evidently, if we add the same quantity to each term of the /ast series, the magic sum
will be increased by this quantity. Adding the same quantity to the last two series,
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the magic sum will be increased by twice this quantity (which is perhaps more
elegant than adding it twice to the last series, for the quantity of missing numbers
will be smaller; see below, iii). This can be continued, taking the series from
the last, and we shall thus obtain a magic square with numbers all different, and
consecutive except where the increment first took place, the quantity of missing
numbers then being equal to this increment. Thus, by transforming squares in this
way, we may obtain any magic sum.

Suppose then the required sum to be .S and the basic magic sum for the order
considered, M. Thus each row of the basic square must be increased by S — M,
to be distributed among some or all n cells of each row.

(i) The simplest case is if the quantity S — M when divided by the order n
gives a quotient without remainder, say s; for then s will be added to each
cell of the basic magic square. In that case, each row will now contain
M increased by n times s, thus the required sum .S, and the square will
contain a continuous number sequence beginning with s + 1.

Consider the above example of the ordinary square of order 7, with the magic
sum 175. In order to obtain the magic sum 210, which differs from the basic sum
by 35 = 5 - 7, we shall increase all numbers of the basic square by 5. The number
sequence in the square will be 6 to 54. But observe that since the difference equals
five times seven, we have the possibility to add 7 to each of the last five series,
that is, add 7 to the first term of the third series and proceed continuously; thus the
series beginning originally with 15 will now begin with 22. The numbers placed
will begin with 1, and there will be a gap from 15 to 21, when the first increment
took place. See Fig. 4. See also (iii) below, where the whole increment is put in
the last series.

(i) Butif S — M is not exactly divisible by n, there will be an integral part,
say again s, and a remainder, necessarily smaller than n, say na. So we
shall add s to the n series and, in addition, a unit to the last no series.
Then each row will contain M increased by n times s plus ng units, thus
the required sum .S. The square will display two continuous sequences of
numbers, from s + 1 to s + n (n — ny) and from s + n (n — n2) + 2 to
s 4+ n? 4 1, thus separated by one missing term.
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28 | 41 | 54 | 11 | 31 | 44 32 |45 | 58 | 21 | 35 | 48
32|45 | 2 42 | 55 | 12 36 | 49 | 12 46 | 59 | 22
56 | 13 (33|46 | 3 | 23 60 | 23 | 37 | 50 | 13 | 27
24 | 37 14 | 34 | 47 | 4 28 | 41 24 [ 38| 51|14
48 | 5 | 25|38 | 51 35 52 | 15| 29 | 42 | 55 39
9 49 | 6 | 26| 39 | 52 19 53 | 16 | 30 | 43 | 56
40 | 53 | 10 | 30 7|27 44 | 57 | 20 | 34 17 | 31
FIGURE 4 FIGURE 5

Suppose that we wish the 7 x 7 square to have the magic sum 250. Subtracting
175 from it leaves 75, which, divided by 7 gives 10 and the remainder 5. We shall
increase all numbers by 10 and share the remaining units among the last five series,
that is, increase them by 11 instead of 10. The first two series, 1 to 7 and 8 to 14,
will thus become 11 to 17 and 18 to 24, while the third series will begin with 26.
The square will then contain the numbers from 11 to 60, with 25 missing (at the
place of the new increment). See Fig. 5.

(iii) There is a simpler possibility, as hinted at by our author, which is appli-
cable to both cases. We place the n — 1 first series as for the ordinary
square and add the quantity S — M to the n terms of the last series. The
square will then contain the two continuous sequences of numbers from 1
ton? —nand fromn? —n+1+5—Mton?+ S — M.

In our two examples, we would keep the first six series unchanged and add

210 — 175 = 35, respectively 250 — 175 = 75, to the terms of the last series,
which will thus begin, instead of 43, with 78 and 118, respectively.

Second case: Individual values in a given line (say the first)

S1 S2 83

r+83—S1 T r+81—S3

2r—sg 2r—=sg 2r—s;,

FIGURE 6
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As seen from Fig. 6, where s1, s2, s3 are the numerical values of the three letters
or the three words, with the sum S = 3r, the square of order 3 is a particular
case. Indeed, since a third of the sum must be put in the central cell, the numbers
to be placed in the other cells are all determined. Our text states clearly that the
given sum must be divisible by three (Section II, first kind, beginning; Arabic, line
253), but overlooks the possibility of some of the remaining numbers becoming
negative.

Consider now the six other squares connected with planets, thus with the or-
ders 4 to 9 (Fig. 7-12). The n given letters s;, with the sum S, being placed in
the first line, the remainder of the square will be filled as in the figures we have
indicated below. Indeed, this corresponds exactly to how the series are placed in
the basic squares of orders 4 to 9 filled by the author with the first consecutive nat-
ural numbers. Thus the series of s; will comprise n — 1 further terms, distributed
continuously on one or both sides of s;. A problem of repetition might arise if the
numerical values of several of the given letters correspond to one of the units or 10.

S1 S2 S3 S4
83+1 5471 S1+1 8271
Sq4—2 S3—2 So+2 s1+2
Sz-’rl 81+3 84—3 83—1
FIGURE 7
S1 S2 S3 S4 S5
Ss3+3 Sq4—2 S§5—2 s1+3 So—2
55+1 S1+1 52+1 S3+1 5474
8271 8371 8471 8571 81+4
S4—3 S5+2 s1+2 So—3 s3+2
FIGURE 8
S1 S2 S3 S4 S5 S6
S3+2 Se—2 S4—2 s1+1 So—1 S5+2
56+2 51+5 S5+1 83—2 84—3 82—3
S4—5 s5+4 s1+2 so+1 s¢—1 s3—1
Sso—4 sq4—4 se+1 S5+3 s3+1 s1+3
S5+5 $3—3 So—2 S¢—3 s1+4 s4—1
FIGURE g
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S1 So S3 Sy S5 Se Sv
se+1 s7+1 s1+1 S2—6 s3+1 Sq+1 S5+1
Sq+2 S5+2 Se+2 S7+2 s1+2 S9—5H S3—5H
So—4 s3—4 s4—4 s5+3 s¢+3 s7+3 s1+3
s7+4 s1+4 So—3 S$3—3 S4—3 S5—3 se+4
S5—2 S¢—2 S87+5 s1+H So—2 S3—2 S4—2
s3—1 s4—1 s5—1 se—1 s7—1 5146 So—1
FIGURE 10
S1 So S3 S4 Sy Sg S7 Sg
s3+1 s4—1 s5+1 se—1 s7+1 sg—1 s1+1 So—1
S5+2 Se—2 S7+2 Sg—2 s1+2 So—2 S3+2 S4—2
s7+3 Sg—3 $1+3 S9—3 S$3+3 S4—3 S5+3 S6—3
So—4 s1+4 sg+4 s7+4 s¢+4 s5—4 s4—4 s3—4
S53+3 S7+5 S¢+3 S5—3 S4—5 S3—3 So—H S1+5
Se+2 S5—2 S4—6 S3—2 S2—6 s1+6 Ssg+2 s7+6
S4—7 s3—1 So—T s1+7 sg+1 S7+T se+1 s5—1
FIGURE 11
S1 S2 S3 Sa S5 Se S7 S8 S9
s7—4 ss+5 So—4 s1—4 So—4 83+5 S4+5 S5+5 s¢—4
Ssa+1 s5+1 se+1 s7+1 sg+1 So+1 s1—8 So+1 s3+1
So—3 5346 s1—3 S5+6 S6—3 S4—3 sg+6 So—3 s7—3
sg+2 So—T s7+2 So+2 S3+2 s1—7 S5+2 se+2 S4+2
S5+7 S6—2 S4—2 sg+7 S9—2 S7—2 So—2 S3—2 s1—2
s3+3 51—6 So+3 s6—6 54+3 s5+3 S9—6 s7+3 sg+3
s9—1 s7—1 sg—1 s3—1 s1—1 So—1 sg—1 s4—1 S5+8
S6—b Ss4+4 s5+4 S9—b s7+4 sg+4 s3+4 s1—5 So—b
FIGURE 12
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TRANSLATION®

In the name of God the merciful, the compassionate.
There are three classes of magic square: ordinary, bordered, literal.’

Section 1: Numerical magic squares

The purpose in a numerical magic square is that the signification be a number,
whether the denotative element is a letter or a numeral ® Tt is either «basic», that
is, beginning with 1 (and continuing) to the completion of the square, or it is «not
basic». The basic magic sum is either for one row or for all the rows.9

To obtain it (one proceeds in the following way).'® One multiplies the (number
of) cells on the side of the figure by itself; the result will be the quantity of all cells
of the figure. Adding 1 to it gives the equating number [ which is the number
occurring in two opposite cells of a bordered (square), as seen in what follows ].""
Consider now the equating number. If it is even, one multiplies its half by the
total number of cells on one side, and if it is odd, one multiplies the whole of it by
half the number of cells on the side; the result will be the basic magic sum for one

6. In the translation, the figures are inverted, thus left-to-right; some are supplemented. Our
additions in the text, to ease comprehension, are in parentheses; in the subsequent Arabic text, pre-
sumed interpolations are in square brackets, lacunas in angular brackets (with only the significant
ones indicated in the translation). We have disregarded insignificant copying mistakes or repeti-
tions. Minor lacunas recurring at the end of the description of the square of order ten have been
indicated in the Arabic text only because they bear witness to the weariness of a copyist faced with
a tediously repetitive text. In the first part, where the author describes the basic squares he will use,
he sometimes refers to the horizontal row (here: «line»), sometimes (the majority of cases) to the
column, and sometimes to the «diagonal», which means its extremity (first, second, third, fourth,
the first and the fourth being the ends of the first diagonal). No «line» or «column» is specified for
an inner diagonal cell («the fourth of the fourth» is indeed sufficient). Finally, in a horizontal move,
where right and left refer to the (Arabic) direction, there is an asterisk in the translation since the
opposite direction is to be considered in the transliterated figures.

7. This may have originally been a marginal gloss. It seems to be out of place here.

8. Whether its cells are occupied by figures or alphabetical numerals, the magic square is always
connected with a numerical quantity, namely its magic sum.

9. The term wafyq is used for both «magic square» and «magic sum».

10. The subsequent calculations for the equating number (n? 4+ 1) and the magic sum (% n(n®+
1)) apply to a magic square filled with the first natural numbers.

11. Clearly an interpolation; it is irrelevant here, since bordered squares have not been defined
yet.
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row."> Multiplying that by the number of cells on one side, the result will be the
basic magic sum for all the rows. [ This does not hold unless a name is placed in
the square, as seen in what follows. ]*3

Example. Considering the cells on one side of the square of (order) three, we find
3. Multiplying 3 by itself gives 9, which is the quantity of all the cells of the three
by three (square). Adding then I to it gives 10, which is the equating number, (here)
even. Its half is 5. Multiplying 5 by 3 gives 15, which is the basic magic sum for one
row. Multiplying 15 by 3 gives 45, which is the basic magic sum for all the rows.

Likewise for the square of 4. Here the equating number is odd, namely 17;
multiplying it by half the number of cells in one row, thus 2, gives 34, which is the
basic magic sum for one row. Multiplying it by the quantity of cells in one row
gives 136, which is the basic magic sum for all the rows. [ Then subtracting from
this product, namely 136, and sharing the remainder among four cells of one side,
if it is equal to an odd, among the cells (of) 9.]'4 Likewise for the other figures.

Furthermore, the magic square may be ordinary, namely when it displays the
magic sum for (each row of) the whole square, be it(s order) odd or even, but does
not display a magic sum for the square inside it. [ In this case, the equating number
is not considered. ]'> [ But in it, the knight’s move is considered ] [ and the series
of the magic square are increased ] ;16 [ and it is called the corner(s) of the circle.]'7
Or it may be bordered, which is different, and better, than the ordinary one: if its
border is removed, the remainder is a complete magic square.'®

Let us describe, for each of these two (kinds), a method (of construction) for
the figure of (each of the) eight basic ones."® But (only one) for the three by three
square since there is only one method.*®

12. The purpose of this distinction is merely to avoid the occurrence of a fraction.

13. This is badly expressed: it must mean that this definition of the equating number is applicable
only to the basic magic squares, in particular not to ones involving names (Section II).

14. Lacunary. Presumably an attempt to return, in both cases, to the magic sum for one row and
the equating number.

15. Meaning: unlike in bordered squares, opposite border cells do not display this quantity. But
the equating number remains the same anyway since it depends only on the (whole) square’s order.

16. Allusion to the construction of ordinary squares found later on.

17. Expression and meaning nonsensical.

18. Our author uses for «border» the unusual term milban, meaning a doorframe (Dozy’s dictionary).

19. Thus for the orders 3 (smallest possible magic square) to 10. Hardly a method, more an
enumeration of the individual places.

20. No border here; furthermore, there is just one possible placing with the first nine consecutive
numbers.
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(1. Square three by three)

(The method) is the following. 1 is put in the middle cell of the first column, 2 in
the corresponding (lower) knight’s cell, 3 (44F) in the knight’s cell of the latter, 4
next to it above [ which is the knight’s (cell) of 1 ]*", 5 in its queen’s cell, 6 likewise,
7 next to it, 8 in its knight’s cell, 9 likewise. [ It is possible to have the beginning
in any middle (side cell), the remainder (of the placing) being as you know. ]**

8| 31| 4

15|09

6 | 71| 2

(2. Square five by five)

1|1 [14]|22]10] 18 24421533 23| 8 | 5 |22 7
2125 | 8 |16 | 4 |12 45| 1,3 (13,1 0,4 | 2,2 2016|1112 6
3119 2 |15(23 | 6 341022543 1|9 l13]17] 25
411321 9 |17 | 5 2,3 (/4,1 1413205 2114|1510 24
507 (20| 3 |11|24 12135103 4,4 191821 4| 3

For the ordinary magic square five by five, 1 is put in the first cell of the first
row; then one moves to the rows below with the knight’s move twice (2, 3), then,
successively, to the second cell of the fourth column (4), to the fourth cell of the
fifth column (5); then next to it above (6), to the fifth of the first column (7), to
the second of the second (8), to the third of the fourth line (9), to the fourth of the
first line (10); then to the fifth of the fourth column (11), to the second of the fifth
column (12), to the fourth of the first column (13), to the second of the first line
(14), to the third of the third (15); then next to it above (16), to the fourth of the
fourth (17), to the fifth of the first line (18), to the third of the first column (19), to

21. This removes the ambiguity. Still, it must be an addition.
22. The square obtained is simply rotated.
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the second of the fifth line (20); then next to it above (21), to the third of the first
line (22), to the third of the fourth column (23), to the fifth of the fifth (24), to the
second of the first column (25). It is then complete 23

You may, in that placing, put the beginning in the first cell of each series of
five, indicated by (the word) «then» after entering the tour for the series of five: an
ordered succession for the series of five is not necessary, except for the tour within
each series.** [ The same holds for any of the ordinary magic squares where the
knight’s move increases [ parts of four, six, seven ] to other (numbers), maintain-
ing (both) the (existence of) series and knight’s move.]*> (Such it is,) according
to this figure.2®

As to the bordered magic square for the five by five, I is put in the middle cell of
the first column, the second (2) below it, and, successively, in the fourth diagonal
(3), next to it on the right* (4), in the central cell at the top (5), in the cell above
the middle one on the left* (6), next to it above thus in the second diagonal (7), in
the cell to the right* of the (upper) central cell (8). Half of the (cells of the) border
are thus filled. [ This is the guiding principle for all bordered magic squares. ]*7
You complete the three by three inside the border as we have taught you. Then for
filling the remainder of the border cells there are two ways: one is to begin with the
equating number and move from it with decreasing (numbers and) in the opposite

23. For each series of five numbers (clearly separated by «then» in the text), the descent is from
one column to the next by the knight’s move; since after placing five numbers the next cell is oc-
cupied, we change the course, here upwards one cell for the next sequence. The square obtained
is even pandiagonal, that is, with pairs of broken diagonals making the magic sum. Consequently
the initial point, our 1, could be set in any cell. Usually, for larger (odd-order) squares, it is placed
in the middle cell of the top row; indeed, the squares thus constructed will also remain magic (but
not pandiagonal) when the odd order is divisible by 3. On that, see Les carrés magiques, pp. 3537
(Russian edition, pp. 44—46) or Magic squares, pp. 36—39.

24. This means that the starting points of the series of five consecutive numbers may be ex-
changed, with the series thus following one another in a different order. As seen from the median
figure (our addition), this will not affect the repartition of the units but merely operate a displace-
ment of the multiples of 5; consequently, each horizontal, vertical and (main) diagonal row will still
contain each unit and each multiple of 5, that is, the required magic sum.

25. The sequences of numbers linked by the knight’s move (and thus the number of series) may
increase together with the order (not divisible by 3, see note 23).

26. Reference to the figure of the 5 by 5 square (above, left); this also suggests that what precedes
is an addition.

27. Meaning: to fill half the border (including two consecutive corners). The opposite cells are
left empty for the complements to the equating number.
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increasing, the other with increasing (numbers and) in the opposite decreasing, till
the empty cells of the border are filled.?3

For instance, the number of cells of the five by five border is 16, half of which
is 8. So (half) the border has been filled (with the numbers) from 1 to 8. Then the
three by three inside it has been filled (beginning with 9); this gives the cells filled
to 17. The remaining numbers (44") are then placed in the remaining (border)
cells, thus from 18 opposite 8 by addition up to 25 opposite 1, or from 25 opposite
1 by subtraction up to 18 opposite 8. [ But the first (way) is the main one, for it
follows the natural order.]*® [ These two ways apply to all magic squares with a
border. ] [ Likewise, this placing is possible for all figures of odd order above the
five by five.]3° [ One may begin this placing from any middle (cell) and put the
remainder as you know ].3" Such (is the figure).

(3. Square seven by seven)

For the ordinary seven by seven, one puts I in the first diagonal, then moves to the
left* repeatedly by the knight’s move to the edge (2, 3, 4), and, successively, to the
fifth cell of the second column (5), to the left* twice by the knight’s move (6, 7);
then to the third cell above it (8),3? to the sixth of the first column (9), below it by
the knight’s move (10), to the fifth of the first line (11), to the left* by the knight’s
move (12), to the second of the third line (13), to the fourth of the fourth (14,

28. In a bordered square the sum of two opposite cells (horizontally, vertically, for the corner
cells diagonally) must equal the equating number, here 26. We may take the largest number in the
border, thus 25, and place opposite, by following the descending sequence, the ascending sequence
of the complements, thus here from 1 on; but we may as well proceed inversely, beginning with
the complement of 18. The author seems to find this rather banal distinction important, for it is
encountered later on.

29. The sequence of numbers is placed continuously (18 following 17). This and the subsequent
gloss refer to the earlier explanation of the ‘two ways’.

30. This refers to the placing in the outer border, which is indeed applicable to all borders of odd
orders. But asserting this here is useless since the general placing could not be inferred from this
example; by the way, and oddly enough, the next examples, of orders 7 and 9, are filled differently.
On the generality of the above arrangement, see Les carrés magiques, pp. 120 (Fig. 185), 124-125
and (justification) 128-129 (Russian edition pp. 131, 134—135, 139—141), or Magic squares, pp.
144, 148-149, 152—154.

31. We have seen a similar remark (probably by the same interpolator) for the square of order 3.

32. Counting the initial cell.
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knight’s move); then to the third above it (15), to the left* by the knight’s move
(16), to the fourth of the first column (17), to the left* by repeated knight’s moves
until reaching the fourth diagonal (18, 19, 20), on the side of the first diagonal (21);
then to the sixth [opposite to it] (of the second column) (22), to its knight’s (23),
to the sixth of the first line (24), to the second of the first column (25), by knight’s
moves repeatedly to the fifth of the seventh column (26, 27, 28); then to the third
above it (29), to the fourth of the second column (30), to the left* twice by the
knight’s move (31, 32), to the third diagonal (33), to the third of the first line (34),
to the left* by the knight’s (35); then to the seventh of the fifth column (36), to the
second diagonal (37), to the second of the second (38), to the left* by the knight’s
twice (39, 40), to the fifth of the first column (41), to the left* by the knight’s (42);
then to the third above it (43), to the left* by the knight’s twice (44, 45), to the
seventh of the second column (46), to the fourth of the first line (47), to the left*
by the knight’s (48), to the third of the first column (49). Such is (the figure).33
For the bordered seven by seven, one is to put 1 below the first diagonal, (then
successively) in the third of the seventh column (2), in the fourth of the first column
(3), in the fifth of the seventh column (4), in the sixth of the first column (5), in the
second diagonal (6), in the seventh of the sixth column (7), in the fifth of the first
line (8), in the fourth of the seventh line (9), in the third of the first line (10), in
the second of the seventh line (11). Half of the surrounding border is thus filled.34
Next we operate (457) likewise for the border inside, namely of the five by five,
and that inside it, of the three by three. [ One places the remaining (next) number
in the cell of 1 of this three by three (19), (then) in the corresponding knight’s cells
up (20) and down (21), in the fourth diagonal (22), in the queen’s (repeatedly)
up to the first diagonal (23 to 28).]3> Then one completes the empty cells with
the remaining numbers as done (before) for the five by five. [ You may also begin

33. For each series of seven numbers, the descent is from one line to the next by the knight’s
move; since after placing seven numbers the next cell is occupied, go upwards two cells to start
the next sequence. The square obtained is even pandiagonal, that is, with pairs of broken diagonals
making the magic sum. As mentioned in a previous note, such a method could be used for arranging
other squares of odd orders not divisible by 3.

34. Half of the border cells less one. This is precisely the particular feature of this method (see
note below).

35. A reader thus completed the inner square of order three and the cells in the whole descending
diagonal. He left out the border of order 5, filled here just like that of order 7, thus with the alternate
placing between opposite rows.
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from any side. 13° [ This is likewise possible for all magic squares of odd orders. 137
Here it is, according to this figure 38

111 |21|34]|47 |11 |24 | 37 28 (3911041 | 8 | 43| 6
2125|138 2 |15 | 35|48 | 12 1 12713821734 15| 49
3149|1326 (39| 3 |16 |29 48 | 12126 | 29| 20| 38| 2
4117 |30 |43 |14 |27 |40 | 4 3 137119|25|31]| 13| 47
5141 | 5 |18 |31 | 44| 8 | 28 46 11413021124 | 36| 4
619 22|42 | 6 | 19| 32| 45 5 35|18 133]|16 ]| 23| 45
7133|146 |10 |23 |36 | 7 |20 44 |11 |1 40| 9 | 42| 7 | 22

(4) Square nine by nine

We have put for each of the ordinary and bordered squares one example. We did
not confine ourselves to the previous odd-order placings, for the objective is to
explain different methods for a general rule, neither have we gone into detail since
the example is sufficient after paying careful attention to the previous examples.3®
Thus here are the two illustrations. Understand (that) and the methods we have
explained, and treat in the same way all other odd-order magic squares larger
than 9 .4°

36. Same early reader as before (note 31).

37. Same (competent) reader as earlier (note 30) and below (notes 69, 72).

38. This is a further, different general method for filling borders of odd orders, with an alternate
placing and (starting with the lower left-hand corner cell) a continuous sequence in a diagonal. See
Les carrés magiques, pp. 126 and (justification) 132 (Russian edition pp. 137, 142—143), or Magic
squares, pp. 150-151, 156—157.

39. Strange justification! First, the previous methods for ordinary magic squares are not always
general since they will fail with all odd orders divisible by 3. In this particular construction for order
9 we may observe — disregarding the rearrangement of the columns in order to obtain the magic
sum — that the placing has retained the vertical knight’s move within each series.

40. On this construction of bordered squares, see Les carrés magiques, pp. 122—123 and (justifi-
cation) 133—134 (Russian edition pp. 132—133, 144—145), or Magic squares, pp. 146—147, 157—158.
The above construction for the ordinary square of order g is not general.
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9 [ 15|21 |31|37|52|59]|65| 80 8 |80 |78 (76|75 |16 | 14 | 12 | 10
55 |70 |76 | 5 | 11 | 26 | 36 | 42 | 48 7122|6462 |61 |28 |26]|24]11
32 (385360 |66 |81 |1 |16 22 69 | 57 | 32 | 52 | 51 | 36 [ 34 | 25| 13
12 | 27| 6 |43 |49 [ 28 | 71| 77| 56 67 | 55 | 47 | 38 | 45 | 40 [ 35 | 27 | 15
67 |73 |61 |17 |23 | 2 |39 |54 |33 731564943 41393326 9
44 (50 [ 29 | 72 | 78 |57 [ 13 |19 | 7 5 119 (29|42 |37 |44 (53|63 |77
24| 3 |18 46|34 |40 | 74|62 | 68 3 |17 48|30 |31 |46 | 50| 65|79
79|58 64|20 8 |14 |51 |30 |45 1 [ 58|18 |20 |21 |54 56| 60|81
47 [ 3541 | 75|63 |69 [ 25| 4 | 10 72| 2 4 6 7 166 |68 |70 |74

(5. Square four by four)

The (magic squares of) even (orders) are of two kinds [ as mentioned before ],4*
namely evenly-even and evenly-odd. The first evenly-even is the square of four
by four. We have for it four fundamental (placings).#* To these are related many
(other) placings, as we shall make known soon .43

1 (14 (11| 8 121 (13| 8 1 (15 (14| 4 1 (15|14 | 4
12 | 7 2 |13 14| 7 |11 | 2 12| 6 7 9 10 | 8 5 |11
6 9 |16 | 3 3 10| 6 | 15 8 (10|11 | 5 7 9 |12 | 6
15| 4 5 |10 5116 | 4 9 13| 3 2 |16 16 | 2 3 |13
| Spring | [ Summer | [Autumn | | Winter |

For the first, 1 is put in the first diagonal, then one moves (successively) by
the knight’s and the queen’s (2, 3), by the knight’s to the right* (4). [ Four cells
are thus filled, one in each row and diagonal.]4* [In this placing four series have

41. This early reader had in mind the distinction ordinary/bordered.

42. Their (interpolated) association with the four seasons has no justification, neither here nor in
Section III. The second and third figures (together with their attribution) are exchanged in the Arabic
text. Note also that only the first construction is relevant here (placing by series).

43. Allusion to the enumeration at the end of this section.

44. True, but one would expect, for «diagonal», the dual instead of the plural (agrar). Only this
arrangement displays this feature, thus only this placing will be generally applicable in the case of
names.
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been considered. ]45 Then next to it (5), towards the right* ascending, as one sees,
until one reaches the second diagonal (6, 7, 8). At this point, half of the cells are
completed, and the sum of each pair of cells horizontally is 9, separated in the first
and third rows and consecutive in the second and fourth. Such is the fundament
of this placing.4® One then puts in the remaining cells the remaining numbers: 9
in the bishop’s of 8, (and so on) increasing, in the opposite decreasing, up to the
bishop’s of 1; or (otherwise) with 16 in the bishop’s of 1 (and so on) decreasing,
in the opposite increasing, up to the bishop’s of 8.47 [ This is general for all the
figures with that.]4® But it is possible here to exchange the series of four, as we
have pointed out previously in the five by five.4° [ Then one places what is to fall
in the bishop’s cell, or on the side, or opposite ].5° As in this example.

16 | 11 | 2 5

10 |13 | 8 3

For the second,>' 1 is written in the second cell of the first line, then, succes-
sively, to the left* by the knight’s (2), to the third of the first column (3), to the left*
by the knight’s (4), to the (fourth of the first column (5), to the third of the third (6),
to the) second of the second (7), to the second diagonal (8). Half of the cells are
filled. Such is the fundament of this placing. The remaining numbers are written

45. True, but this observation should have come later.

46. The essential point is indeed that the bishop’s cells are empty, for they are to receive the
complements.

47. The author seems once again (note 28) to be making much of the minor distinction of fill-
ing the remaining bishop’s cells by taking the numbers already placed in descending or ascending
sequence.

48. That is, placing initially the first eight numbers and then filling the remainder by associating
pairs of conjugate cells (here distant by a bishop’s move, opposite vertically in the next and the last
arrangements, diagonally in the third one).

49. See above, note 24. The text illustrates that with the example below: the series I, 11, 111, IV of
the first example are replaced here by 1, 111, 1v, 11, respectively. This leaves, as before, one term of
each series in each row, but the complements are no longer in bishop’s cells.

50. This refers to the placing of the complements (see above, note 48).

51. Remember (note 42) that the figure of this and the next are exchanged in the Arabic.
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with the equating number, (namely) increasing (and) decreasing in the (vertically
opposite) counterpart, (respectively) decreasing (and) increasing in the counterpart.

For the third, 1 is put in the first diagonal, then one (successively) moves to the
fourth of the third column (2), to its side on the right* (3), to the second diagonal
(4), to above the fourth diagonal (45") [ which is opposite 52 (5), to the knight’s
upwards (6), to its left* side (7), to the knight’s on the right* downwards (8), to
below the second diagonal (9), to the knight’s downwards (10), to (its) left* side
(11), to the knight’s upwards (12), to the third diagonal (13), to the right* side of
the second diagonal (14), to its right* side (15), to the fourth diagonal (16). It is
complete [ the rule is that you count, then place to the end of the numbers from the
two (opposite) sides, as you will know by observing the example ].53

The fourth is a mixture of the second and the third.>* [ The second way is in
keeping with the first3> for the opposite, as the second is in keeping for the opposite
likewise; (the third) participates with the second for the comparison. ]3°

So it is in their figures.

With these four figures and with these four fundaments many figures are in-
ferred, the number of which rises to 2688: 1920 are (from) the first fundament,
768 (from) the three other fundaments.5”7 Indeed, to the first fundament belong
six figures, with regard to the occurrence of 1 in the first (cell) and the moving
forward of some of the lines without modifying the columns.?® Likewise for each
of the sixteen numbers; so multiplying 6 by 16 gives 96.59 Likewise considering

52. Superfluous.

53. The third and fourth squares are filled directly, by pairs of opposite rows. These are well-
known squares. This third square, in particular, was one of the squares transmitted to Europe by
I4th-century Latin translations. See Les carrés magiques, p. 43 (Russian edition p. 52), or Magic
squares, p. 45.

54. Same elements in the columns and lines, respectively.

55. Rather: the fourth.

56. Probably another way to express my note 54.

57. As said in our introduction, only few of these configurations will be magic squares. The
purpose of this computation is thus unclear; but its author seems to be proud of it, see his concluding
words.

58. That is, keeping the first line as it is and switching the other three. This indeed gives six
possibilities, but only one of these new squares will meet the magic condition for the two diagonals.
Indeed, a pandiagonal square, as the first is, remains magic (and pandiagonal) only with a cyclical
permutation of its rows. On this, see Les carrés magiques, pp. 2—3 (Russian edition pp. 10-11), or
Magic squares, pp. 3—4.

59. If each of the sixteen numbers occupies the place of 1, with lines and columns maintaining
their elements.

109



JACQUES SESIANO

the lines, so on the whole 192 figures.%° The permutation of the series of four
alluded to above gives 960 figures.®" Thus the total from the first principle results
in, considering the two, 1920 figures since to each of these four figures there is
another figure, resulting from the border of each being exchanged relative to this
fundament.%> To each of the remaining fundaments there are eight figures [ they
were the six for the first fundament].®3 So multiplying 8 by 16 gives 128 figures
relative to the columns; and relative to the lines as well. So there will be for each
of the three (fundaments) 256 figures, thus altogether 768.54 The addition with the
result from the first fundament makes 2688 figures. This is what we have sought
and discovered, and there is nothing to add to what we have said. Understand
it and bear in mind the truth of this observation, and the number of all possible
arrangements [ and for intricate names their placing in common figures, such as
qgabid, basit, jami* and the like. 1%

(6. Square eight by eight)

For the ordinary magic square eight by eight, one begins at the first diagonal (1),
moves (successively) to the second cell of the seventh column (2), to the right*
twice with the knight’s (3, 4) and (once) with the queen’s (5), to the eighth of the
sixth line (6), to the right* twice with the knight’s (7, 8); then to its right* side (9),
to the left* upwards with two knight’s (10, 11), to the fifth of the first column (12),
to the fourth of the fourth (13), to the left* (upwards) with two knight’s (14, 15),
to the second of the first line (16); then to the first of the seventh column (17), to
the right* with three times a knight’s (18, 19, 20), to the fifth of the fourth column
(21), to the right* downwards by a knight’s (22), (46") to the seventh of the eighth
column (23), to the sixth of the eighth line (24); then to the fourth of the eighth
column (25), to the third of the second column (26), to the left* upwards twice

60. Exchanging this time the columns without changing the content of the lines.

61. See notes 24, 49. The four series 1, 2, 3, 4; 5, 6,7, 8; 9, 10, 11, 12; 13, 14, 15, 16 then
changing their places. But the result is inappropriate anyway.

62. Presumably a rotation of the border by 9o degrees. In any event that does not make sense.

63. Attentive reader. The eight figures mentioned here are presumably the original and its inverse
relative to (say) the horizontal axis, and then those resulting from the three rotations by 9o degrees.

64. Appropriately, no exchanges of series here. See note 42.

65. As to the placing of these three names (anyway here irrelevant), that is indeed problematic
because they contain two of the first three letters of the alphabet. See notes 85, 108.
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with the knight’s (27, 28), to the seventh of the eighth line (29), to the seventh of
the first column (30), to the left* upwards twice with the knight’s (31, 32); then
to the fourth (from it) in this same line (33), then to the right* downwards by the
knight’s twice (34, 35), followed by one more time (36), to the third of the first
line (37), to the right* by a knight’s (38), to the third of the seventh column (39),
to the right* by a knight’s (40); then to the third diagonal (41), to the left by one
knight’s followed by two (42, 43, 44), to the right* by a queen’s (45), to the left*
upwards again by a knight’s (46), to the second of the second (47), to the left*
upwards by a knight’s (48); then to the fifth of the sixth column (49), to the right*
downwards twice by the knight’s (50, 51), to the fourth diagonal (52), to the fifth
of the first line (53), to the right* twice by the knight’s (54, 55), to the fourth of
the seventh column (56); then to the sixth (from it) in this same line (57), to the
left* upwards by a knight’s thrice (58, 59, 60), to the eighth of the fifth column
(61), to the seventh of the seventh (62).°0 to the sixth of the first column (63), to
the left* by a knight’s (64). With ‘then” we have pointed out the series.®” [ For any
name is interrupted in the magic square (where) its condition is found. ]°® Such it
is, according to that figure.

1|1 |16 |37 |48 |53 |28 (17| 60 9 |54 (53| 1 |63|60|14]| 6
2138 (47 |54 |27 |18 |59 | 2 |15 3 |15 |48 | 46 | 44 | 24 | 18 | 62
3155(26|19 |58 | 3 |14 | 39 | 46 61149125 (39|38 |28 |16 4
4120|5857 | 4 |13 |40 | 45 | 56 | 25 58 (2034 (3229|3545 | 7
5112 | 5 | 64 |21 |32 |49 | 44 | 33 8 22131 (33|36 |30 43| 57
616322 (31(50|43|34|11| 6 10 | 42 | 40 | 26 | 27 | 37 | 23 | 55
7130 (51|42 |35 |10 | 7 | 62|23 52 |47 [ 17|19 | 21 |41 | 50| 13
8141|136 | 9 8 | 61| 24|29 | 52 59 (11 (12|64 | 2 5 | 51 | 56

For the bordered eight by eight, 1 is put in the first of the fourth column, (then
successively) in the eighth of the fifth column (2), below the first diagonal (3),

66. Again a knight’s move.

67. This was already the case in the previous squares of odd orders 5 and 7.

68. Presumably an allusion to Section II and the placing of names by series. Whatever the case,
it is obvious that the readers were mainly interested in the applications described in the next section.
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in the third of the eighth column (4), in the eighth of the sixth column (5), in
the second diagonal (6), in the fourth of the eighth column (7), in the fifth of the
first column (8), in the first diagonal (9), in the sixth of the first column (10), in
the eighth of the second column (11), on its left* side (12), in the seventh of the
eighth column (13), in the seventh of the first line (14). Half of the cells of the
surrounding border are filled and the remaining half is empty. [ This is the general
fundament for all magic squares with an evenly-even border. 1% Next one fills the
remaining half using the equating (number), before filling the inside six by six and
the four by four [ or after it ].7°

[ But the second (way) is the main one, for it follows the natural placing [ namely
relative to six ].7" The six by six inside is filled by placing 15, which is left from the
surrounding border as (new) beginning in the first diagonal of this six by six;”* then
(successively) below the second diagonal (16/2), in the sixth of the second column

69. With such a placing of the first fourteen numbers, the sum in each border row is the same,
namely 30; with the complements in place opposite, the required magic sum will be found. Now this
placing is indeed applicable to any larger border of evenly-even order. For then there will remain a
quantity of empty cells divisible by 4, which is easy to complete by «neutral placings»: take each
tetrad of subsequent consecutive smaller numbers and put the extremes on one side and the median
ones on the other side, then place their complements in the cells opposite. See Les carrés magiques,
pp- 139-141 (Russian edition pp. 150-152), or Magic squares, pp. 163—166.

70. Interpolation, meaning: the inner six by six and the innermost square (to prevent the confusion
due to the double meaning of murabb‘a, «square» and «four by four»). Concerning this «first» way
(see what follows), we fill successively, and completely, each border starting from the outer one.
Another possibility would be to fill successively half the cells of each border, and that is what an
interpolator will now explain. We have seen a remark of the same kind — surely by the same
interpolator — after considering the bordered square of order 5.

71. This second interpolator pointed out that the next filling is for the six by six border.

72. Place of 1 in the figure we have supplied. As said further on, this placing for the six by
six is generally applicable to evenly-odd orders, for it leaves tetrads of empty cells to be filled as
before. See Les carrés magiques, pp. 142—143, 147 (Russian edition pp. 154-155, 158-159), or
Magic squares, pp. 167-168, 171-172.
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(17/3), in the second diagonal (18/4), in the sixth of the third column (19/5), (46Y)
in the third of the first column (20/6), in the fourth of the sixth line (21/7), in the
fourth of the first column (22/8), in the fifth of the sixth column (23/9), in the fifth of
the first line (24/10). Thus half of the border is filled. This method is general for all
evenly-odd (orders). The remainder of the surrounding border is completed, and the
inner square of 4 by 4 is filled by any of the foregoing placings you wish [ the first of
them, the second and the third, however ].73 | Such it is, according to that figure.

(7. Square six by six)

For the ordinary six by six, which is the first evenly-odd, one begins in the first
diagonal (1) and moves (successively) to the second of the fourth column (2), to
the third of the fourth line (3), to the fifth of the sixth column (4), downwards to the
queen’s (5), to the third of the second column (6); then to the left* side of the third
diagonal (7), to the third of the fourth column (8), to the fourth of the sixth column
(9), to the third of the first line (10), to the fifth of the fifth (11), to below the first
diagonal (12); then to the fourth of the first column (13), to its queen’s (14), to the
third of the fifth column (15), to the knight’s of 1 (16), to the fourth diagonal (17),
to the fourth of the first line (18); then to its left* side (19), to the bishop’s cell (20),
to below the second diagonal (21), to the fifth of the fourth column (22), to the sec-
ond of the fourth line (23), to the third diagonal (24); (then) to the sixth of the fourth
column (25), to the second of the second (26), to the fourth of the fifth column (27),
to the second diagonal (28), to the fifth of the third column (29), to the third of the
first column (30); then to the fifth in this same row (31), to the third of the sixth col-
umn (32), to the third of the sixth line (33), to the second of the fifth column (34),
to the first of the second column (35), to the fourth of the fourth (36). It is finished.

The bordered six by six has preceded, inside the eight by eight.”# Though it is
sufficient, we have given a further example of it in order that one does not think
of (the existence of) some restriction.”>

73. Indeed, the figure presented uses the fourth one. Remember that series are irrelevant for
bordered squares.

74. See above figure and, for the border, our note 72.

75. For larger evenly-odd borders, this initial placing of the first ten numbers and their comple-
ments will also leave sets of four empty cells, to be filled with consecutive numbers using «neutral
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So it is, according to these two figures.

1 (35|10 |18 [ 19| 28 5133|3130 ]|10| 2
12 126 |16 | 2 | 34| 21 1 (23|20 |17 | 14| 36
30 6 | 20| 8 |15 | 32 34118 |13 (24|19 3
13123 | 3 (36|27 9 8 (12| 15| 22 | 25| 29
31 (14|29 |22 (11| 4 2812126 (1116 9
24 | 7 |33|25( 5 |17 35| 4 6 7 | 27| 32

(8. Square ten by ten)

For the ordinary ten by ten, one begins in the first diagonal (1), then moves to
the ninth of the sixth column (2), to the third of the fifth column (3), to the left*
by a knight’s (4), to the second of the seventh line (5), to the fifth of the ninth
column (6), to its queen’s (7), to the eighth of the fourth column (8), to the third
of the second line (9), to the tenth of the eighth column (10); then to its queen’s
(11), to below the second diagonal (12), to the seventh of the eighth column
(13), to the sixth (477) of the fourth column (14), to the seventh of the fifth line
(15), to the third of the first column (16), to the sixth of the fourth line (17),
to the eighth of the third column (18), to the fifth of the tenth line (19), to the
first of the second column (20); then to the second of the fifth column (21), to
the third of the first line (22), to the sixth of the eighth line (23), to the third of
the seventh column (24), to the fifth of the first column (25), (downwards) to
its queen’s (26), to the fourth diagonal (27), to the seventh of the fourth column
(28), to the ninth of the eighth column (29), to the ninth of the fourth line (30);
then to its left* side (31), to the sixth of the fifth line (32), to the ninth of the first
column (33), to the sixth of the eighth column (34), to the second of the eighth
line (35), to the fourth of the first line (36), to the seventh of the fifth column
(37), to the third of the third (38), to the seventh of the second line (39), to the

placings». The above arrangement is just one of 140 possibilities of placing the first ten numbers;
a complete list is given in our Magic squares in the tenth century, pp. 63—64 (the above one is the
35th, that of note 72, the 6th).
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ninth of the tenth line (40); then to the fifth of the first line (41), to the second
of the ninth column (42), to the second of the third line (43), to the fourth of the
ninth line (44), to the fourth of the third column (45), to the fifth of the eighth
column (46), to the knight’s on the right* downwards (47), to the tenth of the
seventh column (48), to the eighth of the tenth column (49), to above it (50);
then (in the same line) to the tenth from it (51), below it (52), to the fourth of
the tenth line (53), to the sixth of the fifth column (54), to the third of the fifth
line (55), to the fourth of the eighth column (56), to the seventh of the ninth line
(57), to the ninth of the third line (58), to the second of the second (59), to the
sixth of the first line (60); then to the tenth of the second column (61), to the
second of the fourth column (62), to the third of the eighth column (63), to the
sixth of the seventh line (64), to the seventh of the first line (65), to the eighth
of the ninth column (66), to the sixth of the third column (67), above the fourth
diagonal (68), to the fifth of the fifth (69), to the fourth of the first column (70);
then (in the same line) next to it (71), to the ninth of the third column (72), to the
seventh of the seventh (73), to the third diagonal (74), to the ninth of the sixth
line (75), to its queen’s (76), to the third of the fourth column (77), to the fifth
of the eighth line (78), to the eighth of the first line (79), to the knight’s on the
right* (80); then beside the second diagonal (81), to the sixth of the tenth line
(82), to the eighth of the eighth (83), to the fourth of the fifth column (84), to the
third of the tenth column (85), to the fifth of the fourth column (86), to the sixth
of the seventh (47Y) column (87), to the third of the seventh line (88), to the
second of the first column (89), to the ninth of the second column (9o); then to
its queen’s (91), to the eighth of the second line (92), to the eighth of the seventh
column (93), to the sixth of the first column (94), to its queen’s (95), to the ninth
of the seventh line (96), to the fourth of the fourth (97), to the third of the sixth
column (98), to the ninth of the fifth column (99), to the second diagonal (100).
So it is, according to this figure.”®

76. The square of order 10 thus filled is very particular: all pairs of horizontally opposite numbers
add up to 101, namely the equating number for this order. It is surprising that no interpolator, some
of whom seem to be acquainted with magic squares, noticed that. There is, however, a problem with
this construction: the two middle series of ten numbers have two of their terms in the same column
(51, 52 and 50, 49); this square will therefore be of limited use for the inscription of words. See
note 98.
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3116 |43 |38 |77 | 3 [ 98|24 |63 | 58| 85

4170 (71|45 |97 84 |17 | 4 |56 (30| 31

694 |26 |67 |14 |54 |47 |87 |34 | 75| 7

7|51 5 |88 |28 |37 (64|73 |13 96 | 50

8152 |35 |18 | 8 |78 23 |93 |83 |66 | 49

9133|190 | 72|44 |99 | 2 |57 |29 |11 | 68

The bordered ten by ten is determined from the explanation given for the ex-
ample of the six by six.”7 But we have put the following further example of it,
whereby it will appear clearly (that there are) arrangements not shown before.”®
Consider, according to what we have explained, the other even (orders) above ten.

33|66 |64 |62 |42 |49 | 48 | 54 | 51 | 36

67119 |79 |78 |76 |29 |71 |32|20] 34

388 | 9 |90 |88 |86 |18 | 12| 21 | 63

40124191 1 [ 99 (98| 4 |10 77|61

60| 75|14 |94 | 8 5 95| 87|26 |41

43 |1 27|16 | 7 [ 93|96 | 6 | 85 | 74| 58

57128 |84 (100f 2 [ 3 |97 |17 |73 | 44

56 |70 | 89 | 11 | 13 | 15 | 83 | 92 | 31 | 45

46 | 81 |22 |23 | 25|72 |30 |69 |82]55

65 | 35|37 (39|59 |52 |53 |47 |50 |68

You are to know that what we have explained until now are basic placings,
which are also valid for the composite (magic squares); indeed, the parts in the

77. See above, note 72.

78. The placing in the six by six is the same as within the eight by eight. That of the eight by
eight arranges the first fourteen numbers in a different way (same sums, before and after writing
the complements, in opposite sides); see note 69. But the main difference is that here the filling
begins with the innermost square. The concluding remark serves to point out that the arrangements
presented here are not unique. See a similar remark above, note 75.

116



A treatise on the use of magic squares

composite have the same status as the (terms in the corresponding) basic magic
square. So one fills the squares in the composite as one fills the basic ones.” For
instance, the nine by nine is compound of three by three square(s). So one arranges
first the three by three (subsquare) corresponding to the cell set as I in the basic
three by three square, then the three by three corresponding to the cell set as 2, and
so on to the end of the three by three (squares). Consider likewise the composites
from the square of 4 by 4, from the square of 5 by 5, from the square of 6 by 6,
and so on indefinitely.

[ There may well arise various compositions, so this placing is possible with
whatever you need; but you will choose the adequate figure and the square fitting
the need (and) ascribed to the planet belonging to that figure. 13

There is for the evenly-even (order) another kind of composite, namely dividing
the square and placing the numbers in each part by means of the equating number
[ as in the bordered ones ].8"

Selected aspects have been unveiled for who (is willing to) consider them, and
the veil opened for who (is willing to) further consider them. Allah tells the truth
and shows the way.

Section (11): How to place the names in the squares

There are here two kinds. The first is placing the numbers in such a manner that
the constant in each row vertically, horizontally and diagonally is the quantity of
the name (i.e. the sum of the numerical values of the name) of which the magic
square is sought. The second is that the individual letters of the name be written in

79. Composite squares are magic squares comprising subsquares, each of which is itself magic,
with its own magic sum (thus the arrangement of these subsquares is not arbitrary). Composite
squares must be an early discovery: they made it possible, with the arrangement for a few squares
of smaller orders known, to construct arbitrarily large squares. See Les carrés magiques, pp. 105—
110 (Russian edition pp. 115-120), or Magic squares, pp. 107-115.

80. Rather confusing; refers to Sections II-III.

81. Each subsquare of the same size displays then the same sum, so their arrangement is arbitrary.
See Les carrés magiques, pp. 78-84 (Russian edition pp. 89—95), or Magic squares, pp. 79-86; the
treatise translated from the Greek makes extensive use of this kind of construction. The reader’s
analogy here is superficial: in bordered squares only cells facing each other add up to the equating
number, whereas in the subsquares in question it is each pair of conjugate numbers.
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a row and that the quantity of this name be placed in the other cells in accordance
with the series of the (basic) magic square; thereby the quantity of this name will
appear in each row vertically, horizontally and diagonally, as we shall make known
in our account, God Most High willing 3

First kind

The condition is that the quantity of the name be larger than the basic magic sum
for the figure in which one wants to place the name 33 and that this (quantity of
the) name have an integral third if it is to be placed in the three by three [ but not
so for the larger ones generally ] [ because the placing of the fragmented name,
by considering it, is not correct, unlike with the other figures .34 [Because for
some name(s) like, for instance, gabid, there is an integral third although that is
not appropriate in this respect .85

The method of placing consists in (first) subtracting from the name, or the
phrase 3¢ the basic magic (48%) sum for the figure (considered) and distribute the
remainder among the cells of one row of the figure.®” Then the shares for the cells
are either equal or not. In the first case, one takes what resulted for one cell, adds

82. This has been discussed at length in our introduction.

83. The smallest possible magic sum is that of a magic square filled with the consecutive numbers
from 1 on.

84. Two remarks, by the same or different readers: first, the condition of the integral third does
not apply in the case of squares of orders larger than 3; second, placing by series is not relevant to
the square of order 3 — anyway a «fragmented name», thus considering its individual letters, is not
the subject here.

85. This is quite confusing. Considering first the sum of the name gabid (100, 1, 2, 800 = 903, see
note 65), it could appear according to the first kind in a three by three square: we shall put, say, 100,
601, 202 in the upper row, then 301, a third of 903, in the central cell, whereby the content of the
remaining cells is determined. Next, if the name is to be written as in the second kind (which is not
the subject here), thus in a four by four square with, say, each letter in the upper row, the condition of
the integral third is irrelevant; still, it is true that this will not be possible, and the interpolator must
have seen this mentioned elsewhere. The impossibility is clear from the data, even without having
recourse to our general figure: we should have here two pairs of different positive integers making
the sum 3; for in any four by four magic square the sum in the upper middle cells must be equal to
the sum in the extreme cells below. See indeed Les carrés magiques, pp. 192—193 (Russian edition
p- 204), or Magic squares, p. 225.

86. Usually from the Koran.

87. The numerical value of the name (not that of its letters) will then appear in each row, column
and diagonal.
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I to it, places (the result) in the cell of 1 and moves as for the natural placing, ac-
cording to the method (either) for bordered or ordinary.3® In the second case one
is to consider the quantity arising from the subtraction of the (number of) lesser
shares from the (number of) cells of the figure’s side [ the number of series of the
figure ].89 One then begins with the lesser portion, by adding 1 to it and moving to
the end of the lesser parts; then another 1 is added to make up for the deficit, and
one moves (further) to the end of the figure .9°

Example.9' We wish to place the name «king» (mlk) in the three by three accord-
ing to the first kind. Its sum is (40 4- 30 4- 20 =) 90, which has an integral third. We
subtract from it the basic magic sum, which is 15. We divide the remainder (namely
75) among the cells of one row, which are three; the share of each cell is 25. Let us
take it and add 1 to it.9*> So we place in this way according to that figure.

33 | 28 | 29 s ]34
26 | 30 | 34 1|59
31|32 27 6 7|2

Likewise if we wish to place this name in the five by five. We subtract 65 from
it and divide the remainder (namely 25) into five parts, (thus obtaining) five for
each cell. We add 1 to it, and fill then like that.

30|13 |21 9 |17 25| s |16 4 | 12

24 | 7 [ 20|28 |11 192 (1523 | 6

1826|1422 |10 B2 91175

12 | 25 8 | 16 | 29

88. Only in the case of equal parts may a bordered square be used.

89. There are as many series in the square as cells in one row. The «lesser shares» are those which
will not receive a supplementary increment.

90. This is rather succinct, but is clear from our introduction. The lesser shares are treated as in
the previous case, whereas the others have a supplement of 1.

91. We find here three examples of the first case (parts equal), for the orders 3, 5, 4. We have
provided, next to the figures of the examples, the arrangement corresponding to the the basic square.

92. This will be the number replacing 1 in the basic square, all being thus simply increased by 25.

119



JACQUES SESIANO

Likewise if we wish to place this name in the square of 4. We subtract from it
34, which is the basic magic sum, and divide the remainder (namely 56) by four;
the due of each cell is 14. We add 1 to it and fill. Such is the figure.

26 | 21 | 16 | 27 127|213
20 | 23|30 17 619]16]3

15 4 5 10
20 |18 | 19 | 24

We wish to place the name jalil (3, 30, 10, 30) in the square.”3 We find its
parts: after dividing by 4, we have for three of them 10 each, and for one, 9. We
add then 1 to 9, and place (the numbers) in each row until the first series of four
is completed. Then, we add to it 1 another time, so as to make up for the deficit,
then fill until completing the figure, as here.

10|24 | 2118 111411 s

22 (17| 11 | 23 1217 12113

16 | 19 | 26 | 12

15 | 4 5 | 10

25 (13 |15 | 20

We wish to place this name in the five by five. After subtraction of the basic
magic sum, there remains (73 — 65 =) 8. We divide it into 5, which gives for each
of three 2 and for two, 1. We take 1, which is one of the two lesser parts, add 1
to it% and place (this) in the cell of 1, and (then) move to complete the (first) two
series of five. Then we add to it another 1, in order to make up for the deficit, and
move from it to complete the remaining series of five, as here.

93. This is an example of the «other» case since there is a remainder after division. We are to
obtain the magic sum 73, thus 39 more than the basic one. Divided by 4, it gives the quotient 9 with
the remainder 3. So g will be added to the numbers of the first series in the ordinary 4 by 4 square,
while 10 will be added to the cells of the three other series.

94. 1 of the basic square and 1 of the part.
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279 |18 5 | 14 o5l s 16| 4 |12

21| 3 |17 |25 | 7 19| 2 15|23 6

15 (23 (10|19 | 6 113|219 |17 5

Proceed in this way for the other figures: (indeed) the placing of names in the
other figures proceeds in the same way.

[ You may fill the square in another way, namely by taking the basic magic
sum and subtract from it the quantity of cells in a row; you fill, after the division,
without addition, and add the larger fractional part after placing. ]%°

You are to know that if the parts following the subtraction (of the basic magic
sum) are equal and equally shared, the placing of the fragmented name will be
correct both in the ordinary and the bordered; otherwise it will be correct only for
the ordinary in which are contained the series?° [ pointed out (by) «then» in the
explanation ],97 as I have explained to you above. (48Y) [ Now the example of the
ordinary for the ten by ten does not allow the placing of the fragmented name with
deficient shares after the division. ]9

For placing the name in the ordinary (square) there is an easier method. It
consists in placing the numbers until there remains a single series of the magic
square. Then one calculates the constant quantity in a row of this (incomplete)
figure, and considers with which amount the quantity of the name in question will

95. To mean: In the previous four by four square, e.g., take 30 instead of the basic magic sum 34,
and subtract it from 73; the division by four gives 10 and the remainder 3. So fill the square in the
usual way beginning with 10 and add a unit to the three later series. In the next example the initial
term would be 73 — 60 = 13; the division by 5 giving 2, this will be the first term of the first series,
the second beginning with 7 and the third with 13. All this is of little interest, except for the reader
who added it.

96. The presence of the series is indeed essential.

97. See note 23.

98. This is an acute observation since it asserts the impossibility of placing a fragmented name
with unequal shares in the given ten by ten square (see above, note 76). It is unlikely that this remark
originated with the author himself since it removes any justification for the presence of the ten by ten,
the description of which was already questionable since it is not associated with any of the planets.
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be completed. One places the complement to the quantity of the name in the row
containing the first cell of this series and proceeds with the addition to the end of
the cells. Here is its figure.%°

1 11| 8
153|118 T Tiall s
12| 7 2 12| 7 2 | 52 12| 71| 2|13
6 9 3 6 9 | 55| 3 6|9 16| 3
4|5 |10 54| 4|5 |10 il Bl I e
Second kind

It consists in writing the letters of the name or phrase in a row, then considering the
link of each of the cells filled with a series of the magic square. Then one fills the
remaining cells, (proceeding) by increments and decrements in accordance with
the known way for the natural placing.'®°

Example. We want the magic square for the name jamil by this method in the
four by four.’®" We write (the) different letters in four of its consecutive cells.
The situation is such that each letter falls in one of four series of the four by four.
There remains for each (series) three empty cells. Each of these filled cells must
be, considering the series of the magic square, beginning or end or intermediate.
If it is the beginning of the series, then (one will proceed) by addition; if it is the
end, by subtraction; if it is intermediate, by addition and subtraction, in accordance

99. Name jalrl, thus 73, with the first cell of the fourth series being that of 13. The sum in this
row being 21, thus in deficit of 52, that will be the first term of the fourth series. We have completed
the figure of the manuscript (on the left) and added the basic square. For this case, see Les carrés
magiques, p. 206 (Russian edition p. 218), or Magic squares, pp. 236—-237. Here again it becomes
evident that each series must have one cell in each row, horizontal, vertical or diagonal.

100. The «natural» placing is that of the basic square. There are as many series as is the order,
with points of departure in various rows; within their sequences, the numbers will therefore increase
and decrease relative to their term in (say) the first horizontal row.

101. The values in question, 3, 40, 10, 30, with the sum 83, are «different» as specified just after.
The previous example jalil could not be considered since two of the given values are identical.
Although this is clear from the outset, the author should have pointed out at the beginning of Section
I that the numbers filling a magic square must all be different.
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with the natural placing.'®®> Now the j (= 3) is, in the example, at the beginning
of the first series of the four by four; so we proceed by addition as far as the cell
of 4.'°3 The I (= 30) is at the end of the second series; so (one proceeds from it)
by subtraction, to the cell of 5. The y (= 10) is in the third cell of the third series;
so, (first), by addition, to the cell of 12 and (then), by subtraction, to the cell of 9.
The m (= 40) is in the second cell of the fourth series; so, by subtraction, to the
cell of 13 and, by addition, to that of 16. Here is the figure, with 83 in each row.

3 (40| 10| 30

11 (29| 4 |39 2] 7] 2|13

28 ( 8 (42| 5 6|9 16| 3

15| 4 5 |10

41| 6 [ 27| 9

Proceed likewise, by this method, for the other figures, except for the three by
three: indeed, for the placing in the three by three the name or the phrase is (first)
written in the first row; then a third of the sum of the(se) quantities is put in the
centre; next one places in each of the two diagonals what completes the quantity
of the name; then one places what completes the centre.'%

66 [129| 84 o . p”
111({ 93 | 75 r+s3—$1 r r+s1—83

s | 2r—sy | 2r—s
102| 57 | 120 G il M

Example. We have placed the phrase Allah is kind to his servants'®S in the first
row, as here. A third of it is 93, (which we place) in the centre of the square. Then
we consider the diagonal (descending to the) right*, and find that what completes

102. We have added the basic four by four square (first «fundament», as need be: see note 42).
See also Fig. 7 in our introduction.

103. This refers to the basic square. Same in what follows.

104. That is, in the three middle cells in the border. As mentioned in our introduction, this will not
always work since negative quantities may occur (see the appended figure, same as in our introduc-
tion). Further conditions are thus required, some of which are pointed out by Arabic authors; see
Les carrés magiques, pp. 183—184 (Russian edition pp. 196—197), or Magic squares, pp. 216—217
(with the same example as here, namely 66, 129, 84, sum 279).

105. Koran 42.19.
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it is 102, (which) we then place in it. Then we consider the left*-hand diagonal,
and find it completed with 120, (which) we then place in it. Next we complete the
columns one after the other. Such is its figure.

This explanation ought to be sufficient for whoever is of sound mind or has paid
attention. [ And He is a witness ]."°® Whoever knows well what we have reported
and has paid attention to what we have precisely presented, and carefully follows
the threads we have traced, will attain what we have left out and achieve by means
of the placing we had in mind each figure where (49¥) it does not go beyond the
limit of possibility."7

[ Like basit, Ahmad, and the like, of course without repetition. ]'°® [ Comple-
ting talib, matliib, mahab(b)ah without (including) increment and decrement, as in
this figure in the four by four. 1'% [ And mugtadir, muhammad, kamilan, without
repetition, in the five by five and the six by six and the like.]''° The quick-witted
does not need an explanation on them and the fool will not go around it. And Allah
is the guide to the path of right belief.

1|56 |87 |45

1 sp+1 S1 5343
88 | 441 2 155 5141 5342 2 P
13|85 |58 3 s3+1 52 5243 3
57| 4 |42 86 s+2 4 3 si—l

106. This ought to refer to Allah rather than to the mortal reader of this treatise.

107. A real opportunity for interpolators to intervene. We shall merely point out the reason why
the placing of some of the words mentioned is «beyond the limit of possibility».

108. Classical examples where the usual methods of placing each letter in a cell of the top row
of the 4 by 4 square and filling as in our general figure (see introduction) will not work: in basit
(2, 1, 60, 9, sum 72), a zero and two pairs of identical numbers occur; in Ahmad (1, 8, 40, 4, sum
53), the two extreme series produce identical terms. On the various impossible cases, see our Magic
squares, pp. 234—238. In the 13th century, Zanjani explains how to circumvent the difficulty for
Ahmad; see Herstellungsverfahren I, I1 .

109. Thus we are given one series (I to 4) and three terms each in one place of the three other
series (87, 55, 42; bold in our figure). We have completed this figure and added the figure of the
general arrangement.

110. With mugtadir the d (=4) is a problem in the five by five; Muhammad cannot be placed
according to the second kind (identical letters); with kamilan, a (=1) is a problem.
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Section 111: How to prepare the squares

This preparation necessarily depends on certain circumstances to be elucidated.
The maker must be pious, reserved, godfearing and abstaining from what is prohib-
ited; nor must his (work) be directed against any person or any desire, but towards
the pursuer of truth and legitimate end, feeling in his heart joy and benevolence."'*
The time of his request must be in accordance with (propitious or) unpropitious
events and (the data in) the lines of the (astronomical) table, the division of the
(astrological) houses must be equal, the numerals and the letters written in must
be complete, in particular each of the figures (of squares) described previously,
each of the days and each of the nights, each of their hours, each of the categories

of writings pertaining to one of the practicable things.'"?

Figure of the three by three. Saturday, night of Wednesday, first of their hours.
Information, planting, extraction of water, increase of income, granting of request,
fame among rulers, recovery from chronic diseases. All of this is connected with
Saturn.

Figure of the four by four. Thursday, night of Monday, first of their hours.
Carrying on difficult affairs, attaining a goal, facilitating the search for wealth and
riches, means for acquiring intelligence and happiness. All of this is connected
with Jupiter.

Figure of the five by five. Tuesday, night of Saturday, first of their hours. All
kinds of hostility, search for conquest and victory, plundering, bloodshed. All of
this is connected with Mars."''3

111. Here at least our author is being naive or idealistic. Magic squares as amulets were mostly
used for the benefit of the holder and misfortune of others. See our Magic squares for daily life.

112. To each of the seven planets is attributed one magic square (with an order from three to nine),
a particular hour of a given day (day-light) and night in the week, and specific qualities. This will be
indicated now.

113. This list seems to contain contradictions. In fact, the effect depends on the course of the planet
and the material. Thus we are told in Cornelius Agrippa’s De occulta philosophia, 11 xxii, that if
the square is engraved, fortunato Marte, in lamina ferrea (...), potentem facit in bello & iudiciis
& petitionibus, & terribilem adversariis suis, & victoriam prestat adversus hostes; (...) si vero
infortunato Marte sculpatur in lamina ceris rubri, impedit eedificia, deiicit potentes a dignitatibus &
honoribus & divitiis, generat discordiam & lites & odia hominum. See also Magic squares in daily
life, pp. 717, 721-722.
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Figure of the six by six. Sunday, night of Thursday, first of their hours. Search
for honour, high rank, prestige, increasing authority and dignity. All of this is
connected with the Sun.

Figure of the seven by seven. Friday, night of Tuesday, first of their hours. All
kinds of love, search for happiness, joy, sensual pleasures. All of this is connected
with Venus."'4

Figure of the eight by eight. Wednesday, night of Sunday, first of their hours.
Understanding, memorization, eloquence, elimination of idle fantasies. All of this
is connected with Mercury.

Figure of the nine by nine. Monday, night of Friday, first of their hours. Being
healthy, even-tempered, recovery from an illness, easing of pain, protection from
the evil eye and malignant glance, warding off fear. All of this is connected with
the Moon.

[ As for the other hours of the days and nights, they are for the other celestial
bodies, in accordance with the succession of their orbits.]*'> [ The figure of the
ten by ten is for the constellations of the celestial sphere.] [ There are here two
further figures (49Y) to be explained. One is the square of 11, for the head (of the
Dragon), and the other is the square of 12, for its tail.] [ The figures which are
beyond are considered according to that order to infinity. ]

For each of these moving bodies there is an appropriate fumigation and an
adequate metal on which is put the figure ascribed to that body for the matter

connected with that body, and you will fumigate it during the operations at its

specific time.''®

114. This seems idyllic. But, as Agrippa warns, si infortunata Venere in cere formetur, omnibus
preedictis contraria facit (the same for the other planets).

115. Set of four presumed interpolations, which may not all originate with different readers.

116. All the elements necessary for making the amulets will now be specified: woods, seeds,
powder, liquids or resins for the fumigation, metal on which to engrave the square, most appropriate
time to do it (the «exaltation» of the planet is its place in the zodiac when its influence becomes
optimal). Since the vocabulary of some of the substances for fumigation is unusual, we have referred
in these cases to lexical sources, namely the Latin mediaeval Picatrix edited by Pingree (P) and the
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120

Saturn. Fumigation: aloe,''7 ladanum,''® saffron,''9 costus,'?° grains of oli-

banum."" Metal: lead. Special time (that is) exaltation: 21° of Libra.
Jupiter. Fumigation: aloe, sandal,'?* saffron, storax,'?3 sandarac,'?4 pine-
resin,"?S berries of the (female) laurel-tree.’2® Metal: tin."?7 Exaltation: 15° of

Cancer.

1 128
b

Mars. Fumigation: aloe, red sanda olibanum,™? aloe juice,"3° long pep-

per.'3" Metal: iron."3* Exaltation: 28° of Capricorn.

Sun. Fumigation: aloe, musk,'33 saffron, storax, male olibanum,'34 pomegra-
nate flower,"33 (root of the) yellow turpeth.'3® Metal: gold. Exaltation: 19° of
Aries.

Vocabulista edited by Schiaparelli (V), then the modern Arabic dictionaries by Freytag (F), Lane
(L), Dozy (D), Kazimirski (K), Wehr (W).

117. ‘ad, a\om. P: lignum aloe; F: 435b; L: 2190c; D: 11,186b; K: 11,401a; W: 586b.

118. ladan (normally: ladan), Mddavov, A\dov. P: laudanum; V: 170a, 253 (ladhan, «aroma»);
D: 11,524a; K: 11,985b; W: 768b.

119. za ‘faran, nQdnog. P: crocus; V: 112a, 325 («croceus»); (et al.).

120. qust, ®60T0G. P: costus; V: 161a, 323 (costum); L: 2523a; K: 11,736b.

121. qushiir al-kundur. P: grana alben, grana thuris. See note 129.

122. sandal. P: sandalus; F: 352a; L: 1732b; D: 1,846a; K: 1,1375b.

123. mai‘a, 0t0Q0E. P: storax; F: 595a; D: 11,629b—630a; K: 11, 1174a; W: 832b.

124. sandaris, oavdapdnn. P: classa (cassa, casia [ naota]); D: 1,693a; K: I,11510; W: 3974.

125. samgh sanaubar. P: resina pini; (sanaubar only:) F: 351b; L: 1731b; K: 1,1374a; W: 478b.

126. habb al-ghar. P: bacce lauri; V: 265 (bacca); L: 2308a («berries (...) female laurel-tree»);
(ghar only:) W: 615a.

127. Text: lead and copper.

128. P: sandalus rubeus.

129. kundur (see note 121). P: thus (000g), incensum; F: 546b; L: 2633a; D: 11,492b; K: 11,934a;
W: 750a.

130. sabir. P: aloe; V: 128b, 238 (aloes); F: 335b; L: 1645a; D: 1,815a («suc d’aloés», «aloes»);
K: I,1306a; W: 455b.

131. darufilfil. P: piper, macropiper; V: 156b (fulfala, piper), 523 (piper, dar fulfal = piperis locus
[sic, instead of piper longum]); L: 2435a; D: 11,279b; K: 11,631b; W: 649a.

132. Text: lead and copper.

133. misk, pooyog (from Persian). P: muscus; V: 186a (miska, «muscum»), 486 (misk, miska,
«musqatum»); F: 581b; L: 3020a; D: 11,592b; K: 11, 1106a; W: 8104a.

134. luban dhakar. P: incensum, thus (note 129); D: II,515a («encens male»); (luban only:) F:
553a; L: 3007b; D: 11,492b; K: 11,962b; W: 763a.

135. jullanar, Paiévotov (lat. balaustium). P: balaustia; F: 86b; L: 446a; D: 1,209b («fleur
double de balaustier ou grenadier sauvage»); W: 118b.

136. turbid asfar. P: turbith; D: 1,143b («convolvulus turpethum»).
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Venus. Fumigation: aloe,camphor,'37 musk, mastic,"3® costus, saffron, ladanum.
Metal: copper.'3® Exaltation: 27° of Pisces.

Mercury. Fumigation: olibanum, ilex,'4° Carmanian cumin,'4' almond-shells.'4*
Metal: quicksilver.'#3 Exaltation: 15° of Virgo.

Moon. Fumigation: aloe,ladanum, grains of olibanum,'44 lemongrass,'#5 carob
beans,'4° talc.'47 Metal: silver. Exaltation: 3° of Taurus.

[ (Dragon’s) head. Fumigation as for Jupiter, so its metal. Exaltation: 3° of
Gemini. ]

[ (Dragon’s) tail. Fumigation as for Saturn, so its metal. Exaltation: 3° of
Sagittarius. ]

If you envisage some operation connected with one of the planets, take a tablet
in the metal appropriate to that body, or a blank parchment [or a piece of silk,

or a suitable coloured cloth],'4® and write on it the names or the phrase [ or the

letters corresponding to these words ]'49 during the exaltation of that planet, or on
its day, or its night, or its hour, or during its time, and see that the writing be done
when the moon is in application with Venus, be this application trine, sextile or
conjunction,'>® and write around the square the relevant phrase, and the name of
the request or the required thing on the back of the tablet. When you have finished
this operation, if the ascendent which you have selected is a fiery sign,'>' bury

137. kafir. P: camphora; (et al).

138. mastaka, pootiyn. P: mastix; V: 188b, 471; D: 11,597b; K: 11, 1116b; W: 812b.

139. Text: silver and copper.

140. ushna. P: ilex, ilex muscata; L: 62¢; K: 1,35b («mousse d’arbre»); W: 16a.

141. kammiin, ®wOvov (here: cuminum Carmaniae, «kirmant» sc. from Kerman); (kammiin
only): V: 166a (kamiin, «ciminum»); F: 545b; W: 749b.

142. gishr al-lauz. P: cortices amigdalarum, apoydohov, dpvyddln; (lauz only:) V: 174b, 241
(lauza, «amigdalum»); L: 2681a; W: 787a.

143. al-zaibaq al-magqtiil, thus «calomel» or mercurous chloride. See D: 1,576b—577a.

144. habb al-luban. P: grana thuris, grana alben; K: 1,363b («noix muscade»); see note 134.

145. idhakhir, pl. (camel grass, Cymbopogon scheenanthus). P: squinantus, iusquiamus; F: 199b;
L: 956¢ («juncus odoratus; or schoenanthum»); K: 1,19a («jonc»; writes: idkhir).

146. habb khurnib. (khurnib only:) V: 93b, 405 (kharniib(a), «garofa»); L: 716¢c—717a; D: 1,
357a; K: 1,553a; W: 213a.

147. talg.

148. Our author did not mention which colours are attributed to the planets.

149. Thus isolated letters. This looks like an addition.

150. Thus when the two bodies are, respectively, 120, 60, 0 degrees apart.

151. Aries, Leo, Sagittarius.
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this tablet in a fire-place. If the sign is airy,'S* hang it in a windy place, or on the
seeker himself. If the sign is watery,'>3 bury it under a place in which water flows,
or rinse it in water and give it to the owner of the thing to drink.'54 If the sign is
earthy,’> bury it in a place to which the person [ the seeker ] approaches. [ The
best, in our opinion, is to deal with the name according to its numerical value, then
make the intercessory prayer with due benevolence and spiritual (50') attention,
(and) the desire will be realized without alteration. ]'5°

[ If you wish, mix the name of the asker, the name of the (thing) asked, the
letters of the planet, and add to that the numerical value of one of the attributes
of God in relation with that treatment; write it on the tablet, or whatever one has
managed to find instead, and take an invocation with a numerical value equivalent
to the numerical value of the magic square which after fumigation the asker carries.
You will make this invocation after the five times (of prayer), until the required
occurs, and it will occur faster. 157

Such is the general principle for working with the squares, be it in numbers or
in letters. Praise be to God.

152. Gemini, Libra, Aquarius.

153. Cancer, Scorpio, Pisces.

154. Rather than «the owner», «the seeker»; see also subsequent correction.
155. Taurus, Virgo, Capricorn.

156. Indeed less demanding. So also the next.

157. This also seems to be a later addition.
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