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PLAY THE GAME.
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In the field of sport and pleasure,

In the battle’s fiercer aim,
Prithee, to the fullest measure

Play the game, O, play the game.

In the height of pow’r and office,

In the fight for name and fame
Or for diplomatic trophies, -

Play the game, O, play the game.

In the strifes of creed, of colour,

And of caste, through praisé ot blame
Sense of fairness no whit duller,

Play the game, O, play the game.

Pride of birth, caste, race or features,
Use not vilely, to defame

God’s down-trodden humbler creatures ;
Play the game, O, play the game.

Master be of treasures massy,
Gaikwar added to Nizame,

Or but loin-cloth clad Sanyasi;
Play the game, O, play the game.
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In revenge or other passion,
‘When thy blood is all aflame,
In the hot argumentation,
Play the game, O, play the game.

Seek not to disparage others,
Brag of no superior claim,
Lend a hand to struggling brothers ;
_ Play the game, O, play the game.

Go in search of good, not evil,

Evil try with good to tame,
Smother the backbiting devil

Play the game, O, play the game.

Judge of conduct, art and letters
With a kindly mental frame ;

F’en in darkness, look for glitfers.
Play the game, O, play the game.

Keen, but clean in all thy doings,

In thy words and thoughts the same,
Carry on ; ignore pooh-poohings ,

Play the game, O, play the game.

Winning, not to be rewarded ;
Losing, thou need feel no shame :
How thou play’st but is recorded ;
Play the game, O, play the game,

So the Charioteer Divine did
Once in Kurus’ field proclaim
To His kinsman fickle-minded :
“ Play the game, O, play the game!”

M. NARASING RAO, B.A., M L.
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MAGIC SQUARES.
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By
-A. V. K. KRisgaNA MENON, M.A ,B.L., L. T.

In the June issue (Vol XXXVI, No 6) of ‘ The Educational Review ’, there
is a very interesting and instructive article on ““ Children’s clubs : Their contriba-
tion to Hducational Progress”’ wherein the writer has -dealt with va.rlous kinds of
* number recreations ”’ for children. These recreations are intended to create in
the little folk a loving and abiding interest in Arithmetic, a subject which other-
wise may be dull and insipid to them. The methods of teaching this subject to

our young pupils are in very many cases so dry and uninteresting that their sense
of curiosity is not aroused, their mental faculties are not stimulated and their
powers of observation and analysis are not brought into play- The inevitable
result is a sort of mental stagnation, If, however, they are shown some of the &
‘ number recreations’ like those dealt with in the above mentioned article, they will;_t
at once begin to take delight in their work and try to learn by their own effort.
In this article, I propose to deal with one of these ‘number recreations ', namely,
““ Magic Squares”, giving my young readers the simplest methods of costructing "
" some of these squares. They will find that there is in the domain of numbers as
in everything else in this wonderful world of ours, a certain order, symmetry and -
harmony which may not appear at first sight and that, just as Pythagoras of
Grecian fame had spoken of the “ Music of the spheres”, we may  speak of the
¢ music of arithmetical numbers * also. :

In good old days, magic squares were supposed to have cerfain peculiar
virtues—hence the epithet ‘ magic '—and metal plates with magic squares engraved
thereon were sometimes worn as mascobs or amulets to ward off diseases and also
to bring good luck to the wearers- Such amulets are, it is said, still worn in the
oriental countries. The formation -of these squares seems to have been an old
amusement. - Squares of an odd order were constructed in india before the Chus-
tian era, showing that Indians were good Arithmeticians even in the hoary past.
But the development of the theory has been mainly due to French mathematici-
ans. As a purely mathematical curiosity, I shall here reproduce fro‘J_p_ the Ency-
clopoedia Britannica two interesting ‘ magical ’ arrangements of numbers said to
have been given by Benjamin Franklin and called the “Magic Square of Squares”
and the ““ Magic Circle of Circles ”. The first (Fig. 1) is a square divided into 256
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squares, i. e., 16 squares in each row and in each column, in which are placed the
The chief properties of this square are :—

natural numbers from 1 to 256-

central numbers 1s 1028.

1. The sum of the 16 numbers in any row or column is 2056.

9. 'The sum of the 8 numbers in half of any row or column is 1028.

3. The sum of the numbers in two half diagonals is 2056.

4. The sum of the four corner numbers of the great square and the four

Tooo [217.}asz [2a0 | & | 25 |40 ['s7 [ 72 [ 80 | 104 [121 [136 | 153 [1e8 {185 "
58 | 39 |26 | 7 |250 |231 |218 |199 [186 |167 | 154 |135 |122 |103 | 90 | ;1
198 [219 230 {251 | 6 [27 [ 38 |59 |70 |91 [102 [123 1384 |155 [166 =
60 [87 | 28| 5 [252 [229 |220 {107 |1as | 165 |156 | 133 |124 |101 | 92 [ g9
201 |216 |233 Joas | o |24 | 41 |56 | 73 | 88 [105 120 | 137 |12 |169 [Tgs

}:?_ 4 | 28 | 10 |247 | 234 [215 202 | 183 |170 | 151 | 138 | 119 |106 | 87 | 74

1208 | 214 1285 246 | 11 | 22 | 43 [ 54 | 75 | 86 |107 |118 [139 [150 [171 [182

_: 53 | 44 | 21 |12 245‘236 213 1204 1181 172 | 149 |140 |117 1_08_ 85 76
205 | 212 237 | 244 | 13 [ 20 |45 |52 | 77 | 84 | 109 |116 141 |145 |178 180
51 |46 | 19| 14 |243 |238 | 211 |206 {179 | 174 147 |142 |115 |10 | 83 _7?
207|210 |239 |24z | 15 | 18 |47 | 50 | 79 | 82 |11t |112 | 143 | 1ag |275 |178
19 | 48 | 17 | 16 |241 | 240 |209 |208 |177 | 176 | 145 |14 |118 112 | 81 | 80
"196 091 [228 | 258 | 4 |29 |36 [ 61 | 68 | o3 | 100|125 {132 | 157 | 164 | 189
68 | 35|30 | 3 |254 {227 [222 | 195 |190 [168 |158 {131 |126 | 99 | g4 | 67
194 2239286 {255 | 2 |81 |34 |63 | 66| 05| o8 127 |130 | 150 | 155 191
64 | 33 lsz 1 |56 [225 |224 |193 {192 |161 160 [120 [128 | 07 |95 | 65

Fig. 1. R e e



Fig. 2.

The *“ Magic circle of circles” (Fig. 2.) consists of eight annular rings and
a central circle, each ring being divided into eight cells by radii drawn from the
centreif"l‘here are therefore 65 cells. The number 12 is placed at the centre and
the numbers 13 to 75 are placed in the other cells. " Among the properties of this
figure are :—

1. The sum of the eight numbers in any -ring together with the central
number 12 is 360, the number of degrees in a circle.

2. The sum of the eight numbers in any set of radial cells together W‘Tt_b.
the central number is 860. , i ;

3. The sum of the numbers in any four adjoining cells, either un&?m:
radial or two radial and two annular, together wit> = ™" MUL ber"is 180.

My young readers may easily verify these “\ ‘“

A magic square may be defined as a squar “‘\“‘\ “‘\ r of equal
small squares, like a chess-board, in each of whicl 089882 o5t cons
secutive numbers from 1 up to the square of the number of small §goares in each
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row or column, such that the sum of the numbers in every row, in every column
and in each diagonal is the same. - In the accompanying figure, the big square is
| divided into 9 small squares and the first 9 integers are so arranged that the sum '

of the number in any row, column or diagonal is 15. If the

big square has » small squares in each row or column, the 8 1 6
square is said to be of the nth order. The adjoining figure
represents a square of 3rd order. The small squares in which 3 5 7
the numbers are placed are called Cells, The diagonal from the
top left-hand cell to the bottom right-hand cell is called the 4 9 9
Leading Diagonal. The other diagonal is called the Right

Diagonal. If the integers are the consecutive numbers (Fig. 3)

from I’t‘ﬁ n’ their sum is 4n%(»®+1). The number of cells in each
! ~eolumn or diagonal being n, the sum of the numbers in any Iow,
colmﬁ"ﬁ’i’ d _' gonal will be 7% (n2+1)/n, or n(n?+1), if the square is magic. In
sq.uare of the 3rd order, this sum becomes X3 X (32+41) or 15. (See Fig 3)
shall now proceed to give the simplest methods of constructing these magic
S ‘.'Ehare are two classes to be considered.

_I ngtms of an Odd Order.
T.ook at the accompanying

figure Wh.iah is a magie square o 7 A /7!9
of the ﬁﬁ‘ﬁrd%r and carefully / A =
»'way in which the 7| |od I at [ lis Ly
e 1” A H
: num‘bel'g are arranged. 1 is = : P
o placed in the middle cell in the : / A / !
top row. It will also be obger- 2<3 > A 14 i 72| 3
ved that the successive numbers A :
are placed one after another in a4 5 13 o0 | |22 | a4
a diagonal line sloping up to < £ :
the right, with the following AN R
exceptions, namely, ¥ 10 12 19 2l 3% 10
® l Z 7 pal A
1. <When we reach a cell i e
in the top row, the next num- l 7 J
& beyis placed in a cell in the ' i S i =

bottom row as if the latter
Fig-4.

came immediately a,bove the top row, [E. G., see where 2, 9,18 and 25 are placed. |

2.” When We re&oh a cell in the extreme right-hand column, the next
number is placed in a cell in the extreme left hand column' as if the latter
immediately succeeded the right-hand column (E. G., see where 4, 10,17 and 23 are
placed)

- : *

+*



il

3. When a cell is occupied already or when we reach the top right-corner
cell, the next number is placed immediately below. [E.g., see where 6,16 and 21
are placed. ]

The rule, therefore, is simply this: Place 1 in the top middle cell and
proceed in the diagonal line sloping up to the right observing the exceptions noted
_above. This is called De la Loubire’s Method after De la Lioubire 'who was the
Envoy of Louis XIV to Siam in 1687-8 and there learnt this method. Another
equally simple method of- constructing magic squares of an odd order is this.
Draw a square of the 5th order and draw similar squares on its four sides. Arrange
the numbers 1 to 25 in the manner shown (see Fig. 5) so that there are three

| s
. 1
6 2
11 7 3
| ( 16 12 8
\ 21 17 13 9
| 22| |18 | 14
l_ 23 l 19 : 15
24 | 20
25
(Fig 5) .
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(Fig 6)

1 of the four surrounding squares. When these numbersin the
8 are placeéd in the corresponding cells of the central sqiare, the square
is formed and is magic in its rows, columns and diagonals. This

-

comp‘lementa.ry rows or colamns. Two -cells are said to be horzzontally
related when they are in the same row but in complementary columns and wverfi-
cally related when they are in the same column but in complementary rows. Two
:"cells in complementa.ry rows and columns are S&ld to be skewly related. For
: 'example, in fig 7, 1 and 4 are hoﬁzontally related, 1 and 13 are vertically related
md 1 and 16 are skew]yielaﬁed A horizontal interchange consists in the inter-

change of the numbers in two horizontally related cells, a vertical interchange in

the mterchange of the numbers in bwo vertically related cells and &ﬁew interchange
in the mbercha.nge of the numbels in two skewly related cells

N e

or two columns eqmdlstant from the right side and the left*are said té be ‘?



R

“the sqﬁa.fe is of the 4th order. -
v OoE :

16 in their natural order

U L

Let us take the simplest of doubly-even squares, namely, when m=1 and

Insgert the numbers 1 to

(see fig. 7). Take the

e

numbers in the two middle squares in the top row and

the numbers in the two middle squares in the first column

ynd interchange them with the numbers skewly related

p

to them The new square will then be as shown in the

fig 8 and is magic in its rows, columns and diagonals, the
sum of the numbers in any row, column or diagonal being

34 Thx4(4® +1)=34]

Let us now take the case when m=2, that is, when the squareh ofﬁle
A‘ﬁ'aﬂg‘é the numbers in their natural order as in fig 9. Divide the

- 8th ordel

1f2]s5 )&t
516l 7]s
9 |10 11 | 12
13 14"15!16

whole square into 16 equal squares, e
each of these small squares contain- o S
mg 4 cells. These small squares 1l 21 51 41 5 6 99 7
are bordered with thick lines in the — — —
ﬁgure*\ Take the numbers in the 91 10111 {12 §13314 1515
two middle squares at the top and -
in the two middle squires on the | 17 [ 18 |19 | 20 |'21 | 22 } 23 1 24
left, that is, i ¢ = S
e at is, in the squares, o5 | og 27| 28| 20 | 30 | 51 | 82
3 4 5 6 -
_ __l 33 134135 |36|87(88139 740 |
el (9 4 | sl a3 | da )45 46! 47 | 48
' e 49 | 50 |51 | 58|53 | 58 55 | 56 |
17|18 | 33 | 34 S o =
e e T e 57 | 58 | 59 | 60 | 61 | 62 {63 | 64
{es]as]| o f8 = SRR
jolo] st ol e
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containing 16 numbers in all. Inter-

change these 16 numbers with the num-| 1 olea |68l 60| 59 7 S

bexs skewly related to them. The resulting|-— |
figure (see fig 10) will be magic, the sum| 9 10 | 54 | 53 | 52 | 61 | 15 f 16
of the numbers in any row, column or 2
diagonal being 260. [} x8(82+1)=260] S ses L s e
The method, therefore, of constructing| 40 | 39 | 27 | 28 | 29 | 30 | 34 | 33
@ douwbly-even magic square is as follows.

Divide the whole square into 16 equal| 82 | 31 [ 35 | 36 | 87 | 38 | 26 | 25 |-

squares. Take the numbers in the two
24 | 23 |43 | 44 | 45 | 46 | 18 | 17

middle squares at the top and the two
middle squares on the left. Interchange| 4o | 50 | 14 | 13| 12 | 11|55 36|

th@,pnmbels fWith the numbers skewly ESERS
related tq them and the resulting square| 57 | 58| 67 5 4 3162 64
will be magic. Fig. 10 —

(b)  When the number of cells in any row or columnis of the jo;m2(2m+1)-\

The square is then called a Singly-even square. Thereis a method of constructing

such squaf®s by a series of interchanges of numbers but this is rather tedious of

application. THe simplest method seems to be the one due to De la Hire and
known asg De la Hire's Method. We have to construct two subsidiary magie squ--
ares, one of the digits 1, 2, 3,...... 2(2m~+1) and the ot her of multiples of the ra-
dix, namely 0, 1 2@m+1), 2X2@2m+1), 3X2@m+1),...... [Zem+1)—1] X2
(@m + 1). The magic square is then formed by adding together the numbers in the
corresponding cells of these subsidiary squares. Two numbers of either of the se-
ries equidisbant from the ends ave said to be complementary. Lt us consider the

case when m =1, that is, when the square is of the 6th order. The first subsidiaty.-

square will be of the digits 1, 2,3, 4, 5, and 6 and its construction is as follows.
Hill the cells in the leading diagonal with the numbers 1, 2,8, 4, 5 and 6 and fhe
cells vertically related to these with the same .

numbers. Fill each of the remaining cells® in e o O O
tthIumn either with the same number = :
or with tl the ¢ /,rlplumenta,ly number, taking care 62|14 . 3 > 5 ! L
that there ‘tan 1al number of fhese numbers 6 Is¥s | 1 . £11
in the cohmmwNexb fill the cells horizontal-
Se in the first column with the T et 4 -2 L0
yI uml?ers and the remaining cells e T aea
ot ond third columns and the cells PR e
horizontally related to them in a similar manner, Lf 2z T3 86
Thus we get the square (see fig. 11) and if is Tig. 11 :

Lama” :
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“seen to be magic in rows, columns and diagonals. It may be observed that each of
the rows in this square contains all the digits 1, 2, 3, 4, 5 and 6 in some order or

other.
~x

The second subsidiary square will be of the digits 0, 6, 12, 18, 24 and 30,
and its construction is as follows Fill the cells in the leading diagonal with the ntim-
bers 0,6,12,18, 24 and 30 a.nrd the cells horizontally related to them with the same
numbers. Fill each of the remaining cells in the first row either with the same

. number or with the complementary number, taking care that there is an equal
3 number of each of these in the row and also that if any cell in the first row of Fig. 11
and its vertically related cellsare filled with :

complementary numbers, the corresponding cell

in the first row in Fig. 12 and its horizontally S
related cell must-be occupied by the same num- 013013 0|30 0
bers. Next fill the eells vertically related to | 24| 6|24 {24 | 6| 6

\:""’th'ose in the first row with the complementary

{18812l 12 12448
numbers and the remaining cells in the second |— =% oy !
12 | 12 |18 (418 | 18 ['12

and third rows and the cells vertically related

to them in a similar manner. Thus we get the 61| 24 6 6| 24 | 24 J

square in Fig.d2, which is also seen to be | 351 o1 51301 o 30

magic in rows, columns and diagonals. It may

_be observed that each of the columns in this Fig. 12
square contains all the digits 0, 6, 12, 18, 24

and 30 in some order or other.

; %5

Adding up the numbers in the

corresponding cells of these two subsidiary

squares, we get the square shown in Fig. 13.

. This is a magic square of the 6th order, the

sum of the numbers in any row, column or || | ___ s

: : 31| 2| 4|88 5|3
diagonal being 111 [3 X6 (6?+1)=111] = 2
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This method is of general application but in the case of odd and doubly-
even squares, the methods shown above are much simpler. I havenow done. I should
have liked to deal with the subject in greater detail-but even as it is, in spite of all
my brevity, this has already exceeded the legitimate length of a short article. -5
request you, my young readers, to apply the above methods to the construection of
magic squares of higher orders. You will find how very interesting these number
recreations are and what a useful and enjoyable diversion they afford you when

time hangs heavily on you.

~





















































































































































































































