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Abstract- In this paper, mystic miscellaneous algebraic properties of the set of 9 x 9 Composite (Nested) Loubére
Magic Squares are vividly visualized. And, verbatim virtuoso of algebraic properties of the 3 x 3 Loubéré Magic
Squares viz: Eigen group, Magic Sum group and Centre Pieces group viewed the algebraic properties of its 9 x 9
Composite. It is also showcased that both the 2 sets equipped with the matrix binary operation of addition form infinite
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I [NTRODUCTION

It is remarkable that almost trivially the sets of eigen values, centre pieces and
magic sums of the 3 X 3 Loubére Magic Squares Infinite Abelian Group form Infinite
Additive Abelian Groups. For Loubére Magic Squares eigen values computations, see
2|.

2 We highlighted consortium of miscellany effects of rotations and/or reflections [5]
and/or enumerations of the 3 X 3 Loubére Magic Squares to figure out the consortium
of the 9 X 9 composites.

Establishing such a fact relationships set us conjecture that the 9 X 9 Composite
Loubére Magic Squares [1] Infinite Additive Abelian Group is a miscellany case of the
3 x 3 Loubére Magic Squares Infinite Abelian Group.

[I.  PRELIMINARIES
a) Definition 2.1
A basic magic square of order n can be defined as an arrangement of arithmetic
sequence of common difference of 1 from 1 to n? in an n X n square grid of cells such
that every row, column and diagonal add up to the same number, called the magic sum
3
M(S) expressed as M(S) = == Me)

b) Definition 2.2
A Composite Loubére Magic Square is a magic square such that each of its cell
(grid) is a Loubére Magic Square. See also [1].

and a centre piece C as C =
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¢) Definition 2.3

Main Row or Column is the column or row of the Loubére Magic Squares
containing the first term and the last term of the arithmetic sequence in the square.

d) Definition 2.4

A Loubére Magic Square of type I is a magic square of arithmetic sequence
entries such that the entries along the main column or row have a common difference
and the main column or row is the central column or central row respectively.

e) Loubéré Procedure (NE-W-S or NW-E-S, the cardinal points)
Consider an empty n Xn square of grids (or cells). Start, from the central

equal to, with the number 1. The fundamental movement for filling the square is
diagonally up, right (clock wise or NE or SE) or up left (anti clock wise or NW or SW)
and one step at a time. If a filled cell (grid) is encountered, then the next consecutive
number moves vertically down ward one square instead. Continue in this fashion until
when a move would leave the square, it moves due N or E or W or S ( depending on
the position of the first term of the sequence) to the last row or first row or first column
or last column.

The square grid of cells [a
following conditions are satisfied.

ii. trace[ai]-]

i]-]aniS said to be Loubére Magic Square if the

= trace[ai]—]T = k; and

nxn nxn

iii. al’[%], a[%H%], an’[%] are on the same main column or row and a[%]’n, a[%H%], a[%]’l

are on the same main column or row
the magic sum (magic product is defined analogously) usually expressed as k =
%[2a+(n—1)j]—from the sum of arithmetic sequence, where j is the common

difference along the main column or row and a is the first term of the sequence— and
k
Arnim] = —.
55 T
1) Definition 2.6

Loubére Magic Squares of type II are magic squares constructed with Loubére
Procedure with repeating — pattern - sequence.

g) Definition 2.7
A least subelement magic square of Loubéré Magic Square is a 3 X3 Magic
Square formed by removing boarder cells of the Loubére Magic Squares.

h) Remark 2.8

The least subelements magic square of Loubére Magic Squares are subsets of the
semi pancolumn magic squares and the least subelement magic square of the composite

Loubéré Magic Square is a 3 X 3 Loubére Magic Square. If we use a repeating pattern
sequence a, a, a, ... n times, b, b, b,...n times, c, ¢, ¢, ... n times, ... n number; we get

Type II(a) Loubére Magic Square and if instead we use a,b,c,... n number, a, b, c,... n
number, ... n times; we get the Type II(b) Loubérée Magic Square.
i) Group

A non empty set G together with an operation
following properties are satisfied.

i. G is closed with respect to *.i.e., a*b € G,Va,b € G.

* is known as a group if the
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Semi Magic Squares as a Field,

3. Sreeranjini K.S, V.Madhukar Mallayya (2012).
International Journal of Algebra, 6:1249-1256.

ii. = is associative in G. i.e., a*(b*c) = (a*b) *c,Va,b,c €G.
ili. 3 e € G,such that exa =a*e = a,Va € G. Here e is called the identity element
in G with respect to *.

iv. Va € G,3b € G such that a*b = b * a = e, where e is the identity element. Here

b is called the inverse of a and similarly vise versa. The inverse of the element a

is denoted as a”1.

The above definition of a group is given in [3]. If in addition to the above

axioms, the following axiom is satisfied, we call (G,*) an abelian group where (G,*) is a
denotation of a group.

v. axb=>b=xa,Va,b € G. That is all (not some of) the elements of G commutes.

2 —_
J) The Proof of the General [mTJ =a+ (mTl) j and of the General M(S) = %[Za +
(m —1)j], Wherej =
i. Theorem 2.11

Let the arithmetic sequence a,a+d,..,l=a+ (n—1)d be arranged in an
m X m Loubéré Magic Square. Then the magic sum of the square is expressed as

M(S) = % [2a+ (m —1)j] and the middle term of the sequence (centre piece of the

l—a

m—

square) is expressed as C =a + (mT_l) j where j denotes the common difference of

. . . . , l—a
entries along the main column or row and is given as j =

m—1
Proof. Consider any arbitrary General Loubéré Magic Square [4] (here we consider
3 X 3) as follows:
c+b c—b—-d c+d
c—b+d c c+b—d
c—d c+b+d c—b

Let a=c—b—dand l=c+b+d. Then we have (from the square) an
arithmetic sequence: c —b —d,c — b, ...,c + b + d having the sums S as
S=(-b-d)+(c—-b)++(c+b)+(c+b+d)— (1)
_l_
S=(+b+d)+(c+b)++(c—b)+(c—b—d)— (2)

Adding (1)and (2), 2s=2c+2c+ - n times

ie. 2s =2nc = c= %...(3) and s = %(a +1)..(4) from the Gaussian High School
(Elementary) Method.

Since our square is m X m, m number of cells (terms) are on the main column
whence a=c—b—d. Thus, (3) and (4) become C =28 (5) and M(S) =
% [a +1]...(6) respectively. And, l=a+ (m —1)j..(7) where j is along the main
column. Substituting (7) in (6), we have: M(S) = %[Za + (m —1)j] ... (8). Substituting

(8) in (5), we get: C =a + (mT_l)](‘B) From (3) and (4), C = %(a+ D= (a_%) +é =

a+ (l_za) —a +ri1_—a1 mT_la ie. C=a+ (mT_l) :_al ... (10). Comparing (9) and (10), we
have: j = 1;__(11 . (11).

We consider m X m for the square is more general than the n X n considered initially.
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k) Centre Pieces and Magic Sums Abelian Groups
i. Centre Pieces Abelian Group

The set of the centre pieces cq,cy, 3, ... of m Xm Loubére Magic Squares
equipped with integer addition forms an infinite additive abelian group. Given the

centre pieces c¢y,Cy,C3,... of m X m Loubéré Magic Squares with corresponding formula

¢ =a + (mT)h’Cz =ax + (mT_l)jZa
m—1

c3=az+ (T)j3, ...; then

e citcy=(a+a)+ (mT_l) (j1 +Jj) is the centre piece of the m X m Loubére Magic

Square with first term a; + a, and common difference along the main column
as j; + j,. Hence, the set is closed.
e Associativity. This is an inherited property of the set of integer numbers:

m—1
cl+(c2+c3)=(a1+a2+a3)+( 5 )(f1+j2+j3)=(c1+cz)+c3
e The identity element is the zero centre piece e.g.
c —-d a
-b 0 b
—-a d -c

m—1
2
Square, there exists another centre piece c_, of another m X m Loubére Magic
Square having first term as —a, and common difference along the main column or

e Given an arbitrary centre piece c, = a, +( ) jpof the m X m Loubéré Magic

row as —j, , thus its formulae is c_, = —a, + (mT_l) (=jn) and is such that
cptep,=c,+c,=(,—a,)+ (mT_l) [jo —Jn]=0=c¢; , the identity centre
piece. ¢, and c_, are inverses of each other.

e Clearlyc; +c; =a;+a; + (mT_l) it =ay+a + (mT_l) Gztj)=c+¢

The set equipped with the operation is an abelian group.

ii. Magic Sum Abelian Groups

The set of the magic sums M(s;), M(s,),M(s3),..of m X m Loubére Magic
Squares equipped with the integer number binary operation of addition forms an

infinite additive abelian group. Given the magic sums M(s;), M(s3), M(s3),..of m xm
Loubéré Magic Squares with corresponding formula

M(s1) = 3 [2a; + (m = D)y, M(s) = 5 [20; + (m — D)) M(s3) =

Nk

[2a3 + (m - 1)j3, ey

then (as in the above).

e M(s;)+ M(s,) = M(s,) where M(s,) is a magic sum of another m X m Loubére Magic
Square with first term a; + a, and common difference along the main column as
J1+J2-

The axioms: ii,iii,ivand v follow, by analogy to the centre piece infinite additive
abelian group properties, immediately.

iii. Figen Values Abelian Group

The Eigen values computation in the magic squares is what is zealotly
prophesized that magic squares are special type of matrices, hence the definition of the
magic squares, we do not love to like such a sudden conclusion if loving to liking forces
choosing the definitions in terms of just the square grids (or cells).

© 2015 Global Journals Inc. (US)
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We want to show through concrete examples that the set of Eigen Values of the
Loubére Magic Squares with usual integer numbers binary operation of addition forms
a group. Consider the following arbitrary two 3 X 3 Loubére Magic Squares —which we

let
4 3 2 2 =5 0 6 -8 2
a=|-1 1 3|,b=|-3 —-1 1 |andtheirsumc=|—-4 0 4

0 5 -2 -2 3 -4 -2 8 -6
We compute the eigen values for a as follows: The corresponding matrix of a is
4 -3 2 4—-1 =3 2
@=(-1 1 3 |, its eigen vector is |a—All=|-1 1-2 3 =0,
0 5 =2 0 5 -2-2

ile. 2 —322—241-72=(1—-3)(4* —24) =0 having eigen values A, =3, A, =
4.9 and 1,, = —4.9.
We compute the eigen values for b as follows: The corresponding matrix of b is
2 =5 0 2—-2 -5 0
(b) = (—3 -1 1 ), its eigen vector is |b—Al|=| =3 —-1-21 1
-2 3 -4 -2 3 —4 -1
B +322-241-72=(21+3)(1*-24)=0 with eigen values A, =-3,1, =
4.9 and A, = —4.9.
We compute the eigen values for ¢ as follows: The corresponding matrix of ¢ is
6 -8 2 6—-—41 -8 2
(o) = (—4 0 4 > , its eigen vector is |c—All =] —4 =2 4
-2 8 —6 -2 8 —-6-—-1
A3 — 961 = 0 with corresponding eigen values Ay = 0,4, =9.8and 4., = —-9.8.

=0 i.e.

=0, ie.

We now conclude this session by showing that the set of eigen values satisfies
The Properties of an Additive Abelian Group as follows:
Closure Property. Consider any 3 arbitrary Loubére Magic Squares a, b, c; such that
a+ b =c; then from the example above, the corresponding eigen values of a;
AaysAa,Aays the corresponding eigen values of b; A,,,4,,,4,,; are such that A, + 4, =
Aeyr gy + Ap, =Acy,and A, + 4, = 4
values of c.

¢; Where A.,A., ,A.are the corresponding eigen

Associativity Property. Since Loubérée Magic Squares are a semi group (which is easy to
observe), the eigen values are associative.

Identity Element Property. The eigen value 0 is the identity element that corresponds
to the sum of the Loubére Magic Squares of opposite eigen values as in the above.

Loubére Magic Square m, there exist a —1,. eigen value corresponding to another
Loubére Magic Square such that Am. + (— M) gives the identity element which is
formed as a result of matrix addition of the atorementioned Loubére Magic Squares.
Commutativity. Integer numbers binary operation of addition is commutative.

This completes the proof. The idea of eigen values computation of a magic
square is conceived from the work of [2].

III.  9x9 CoMPOSITE LOUBERE MAGIC SQUARES INFINITE ABELIAN GROUP AS A
MiSCELLANY CASE OF THE 3 X 3 LOUBERE MAGIC SQUARES INFINITE ABELIAN GROUP

Let n stands for number of columns, d stands for common difference of entries
and f stands for first term of the aforementioned square. Then S, 4 ) denotes the

© 2015 Global Journals Inc. (US)
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sequences of n Xn Loubére Magic Squares of type I of d common difference of its
2T, 4. p denotes the sequences of n x n Loubére Magic

entries and of first terms f,

Squares of type II(a) of d common difference of its entries and of first terms f,
“Tin, 4. ;) denotes the sequence of type II(b), CS(,, 4, r) denotes the sequence of the

composites of S, 4 ), CTm, 4, r) denotes the sequence of composites of

Ttn, d )

CSTtn, 4, f) denotes the sequence of the composites of S, 4 r) having entries
2Ttn, @ £) or simply T(f), and CT'S,, 4, f) denotes the sequence of the composites of

1
=Jn. 4. / having entries Sm, 4, r)» Then, the sequences are as follows: Notes
-2 -2 -2][-1 -1 =110 O O] (1 1 112 2 2
Sa 0 p="|—2 —2 —2,—1 -1 —1 00 of|t 1 1|,{2 2 2f,.
-2 -2 - -1 -1 - 0 0 ollr 1 1412 2 2
B —1 4- 7 0 518 1 6][9 2 7]
5(3’ 1’f): ',O 2 4 6,3 5 7,4 6 8,-
11 —1 3 8 1114 9 2115 10 3
(12 — 13 - 14 101 15 1 117 [16 2 12
Sa 2 p=""|2 6 10 7 11 12 , 5 13[,| 6 10 14|,
L4 14 15 16 17 3118 18 4
[19 -2 20 -1 21 0 16] [23 2 17
Sa 3 p=-4 10 16 |5 11 12 18 19,|8 14 20|,
L7 22 1 8 23 10 25 41111 26 5
-9 -2 -1 -6][-7 O —5 2 -3
Sao1, p=r|-4 —6 -5 —7,—2 —4 3 —4f,
-5 -10 4 -9 - -3 -8 6 1
-16 -2 -12 15 -1 -11 14 ~10 13 12 2 -8
83,2 f)=-",[— -10 —14 [ -9 —13] [ —8 —12] [ —7 —11] [ -6 —10],...
- -18 -17 -16 —15 -14 0
- -2 =17 -1 -16 21 0 -15 20 1 14 19 2 -13
SG.-3 f)="',[— -14 —20] [ -13 —19] [ -12 —18] [ -11 —17] [ -10 —16],
—-11 26 —25 —24 -23 —22 -1
-2 -2 -2][-1 -1 —-1] ([0 O O] (1 1 1] ([2 2 2]
I3, 0, p="-2 -2 =2[,|-1 -1 —=1|,({0 0 O}, (1 1 1},[2 2 2f,.
-2 -2 -21l-1 -1 —-1llo 0 ofl1 1 112 2 2]
-1 -2 0][0 -1 17[1L 0 2][2 1 3][3 2 4
T, p=-[0 -1 =2|,[]1 o =12 1 of,[3 2 1|,|4 3 2.
2 0 -1ll-1 1 ollo 2 1ll1 3 212 4 3
[0 -2 2711 -1 37([2 0 4][3 1 5][4 2 6]
Ta o p=-2 0 =2|,[3 1 -1|,[4 2 of,|5 3 1|.|6 4 2.
-2 2 olt-1 3 1110 4 2111 5 3112 6 4]
1 -2 4]1[2 -1 5][3 0 6][4 1 7][5 2 8]
Ta s p=-4 1 =2|,|5 2 -1|l6 3 of,|7 4 1|.|8 5 2.
2 4 1ll-1 5 21llo 6 3ll1 7 4ll2 8 s
—3 —2 —4][-2 -1 -3][-1 0 =2][0 —1 8
Ta 1, p="|-4 -3 =2[,|-3 =2 -1|,|-2 -1 o [-1 2|, ..
—2 -4 -3ll-1 -3 —2llo -2 -1ll1 2 8 5
-4 -2 —-6][-3 -1 =5][-2 0 —4]][-1 - -2
T2, p=-|-6 —4 =2[,|-5 -3 -1|,|-4 -2 o]|-3 —1 1 ,—2 20,
-2 -6 -4l 1-1 -5 -3 0 -4 2111 -3 -1 2 0

2015 Global Journals Inc. (US)
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-5 -2 -84 -1 -71[-3 0 —-6][-2 1 -=5]1[-1 2 -4
Tss p=-|-8 -5 —2[,|-7 -4 -1|,|-6 =3 o]|-5 -2 1[]-4 -1 2.
-2 -8 —-511-1 -7 -4 0 -6 -3 1 -5 =2 2 -4 -1
S, 0-1) 8G, 0-1) 83, 0-1] [53, 0, 00 S35, 0 0 53 0 0] [$3, 0 1D S5 0 1 SG 0 D
CSa, 0, =156, 0-1) G, 0-1) G, 0-1|,[53, 0,00 S5, 0, 00 S5G, 0, 0,56 0, » SG, 0 1 G 0, D,
153, 0~ 83, 0-1) 33, o] [958, 0,00 93,0 00 33 0 0l 196, 0 1 S3 0 1 G 0 D
S, 1,50 S31-2) 93, 13| [$6 160 S@ 1-» Seie | [$6 19 @, 1.0 Szis)
CSi, 1, n="%6 10 36 12 36 1|6 11 6 13 S 19,56 12 SG 1y G 16)]s -
| Sy 93, 16 Sei-l 196 12 S 1n e 1ol 6 13 e 18 Se, 1
S, 212) 96, 2-2) 9SG, 28) | [5G, 213 96, 2-1) Si, 29 ] [9G, 2140 S3, 200 S, 210
CSa, 2, p="%G 220  SG260 9SG 210,56 23 S6 27 SG 21n|.|%6 24 3G, 28 56, 212)|, .
|53, 24) 93, 214 93, 200 | 193, 25 93, 215 93, 21| | 9G, 26) 93, 216) 9322
S, 319 93, 3-2) 9@, 31| [93, 3200 S, 3-1) S3, 310] [9G, 3210 SG30  $3315)
CSa, 3 p="]%G 34 935G 310 33 310|,| 635 56 3110 56 310|,| 56, 36 SE3122) B38|, -
153,37 93,3220 9331 | 196, 38 93323 93 32 193 39 53 324 5333
=56, 15 “Sai-» 9@ 13| [ 56 18 86 1-n ~Saiw =SG, 1n TSG 10 ~SG1s)
CSa-1, p=" %6 10 5@ 1 —Se 1w|.|-S6 1y Sz 13 —S@ | |-%6 12 —Se 19 —SG e .-
=Sein  —Se 16 ~SEL-D 61 —Sa1n TS 1ol | Se 1» S e ~SG 1y
=33, 2120 —9G, 2-2 9@ 28] [9a 213 —SG 2-») —Sa 29| [Sa 216 8@ 20 —SG 210
CSG—2 p="79G 22 ~Sc26 ~5G 210|[,| 56 2» “Sa 27 —SG 2|.|SG 249 —SG 28 —SG 212,
=83, 24 9@ 214 TG 20] 179G 25 TG 215 T9G 210) 179G 260 ~SG 216)  TS322
=83, 319) =93, 3-2) 93 313 [5G, 3200 —93 3-1) 93, 310 [5G, 3210 —S330  —S3315)
CSi-3, p =756 34 56 310 —93 316, ~Se35 TG 3 TSa 3|, G 36 TSeaiza —Seais|,
=83, 37 —9@, 3220 —9331) =53, 38 93323 93 321 L1796 39 T3 320 —S5333)
T(-2) T(=2) T(=2)] [T(=1) T(-1) T(-D] [T©) T©) TO][TQ) T TWO][T@ TE@) TQ)
CT3, 0, )= |T(=2) T(=2) T(=2)(,|T(-1) T(=1) TED,|TO) TO) TO)|[TAD) TA) TM)|,[T@) TE@) T2,
T(-2) T(=2) T(-2)| |T(-1) T(-1) T(-D| |t 10 TO| |[r®) T TO||r@) TR T92)
T(-1) T(=2) T() TO) T(1) T@||TA) TO) TP [T@) TA) TA)| [TG) T@) TH
CTs 1, p=-|TO) T TE2)|,(T@)  TO) TED|(TE) TA) TO),|TE) TE@) TA)|,|TA) TG T@)|,
r~2) TO) TCD| |t T T ||t @ TO| |t TR T |T@ T@W TE)
TO) T(=2) T(2) T() T TG | [T@) TO) T@| TG TA) TO)| |TA T@) T(6)
CTz, 2, p=-|T@ TO) T2)|,[TGB) TQA) TEDH||T@ T@) TO)|,|TG) TE) TM)|,|TE) TAH T@)|,
T(=2) T2 TO]|I|TCD TG TA)[|TO) TH) T [TA) TG) TG [T@) T6) TH)
T1) T(=2) T® T@2) T TG) | [TE) TO) TO)] [TA TA) TO| |TG) TE@) TE@B)
CTu 5 p=-| T@ T TEL|TG) 1@ TED]|TE) TG TO||TD TW TO||[r®) TG T192)|,
T(-2) TA T[T TG) TE@)||TO) T6) TG |[TA) T7) TMH| [T(2) T®) T(O)
T(=3) T(=2) T(-9| [T(-2) T TE)||TED TO) TE2)| (T0O) TA) TED| TG T@) TG
CTian, py= - |T(=4) T(=3) T(=2)|,|T(=3) T(=2) T-1|,|T(-2) -1 T©O |[rC-D T© T ||T®) TG) T@)|, -
T(=2) T4 T(3)f [T(-1) T(E3) T [ TO) T(=2) TED][TA) T TO) [ |T@) T@) T(G)
T(—4) T(=2) T(-6)| [T(=3) T(-1) TS| |T(-2) T@O) TEDH| [T TA) TE)H||TO) TE@) T2
CTiamz, py= - |T(=6) T(=4) T(-2)|,|T(=5) T(=3) TC-D|.|r(=4) T(=2) TO) |.|[T-3) 7D T |[TC=2 T(©) T |,..
T(=2) T(=6) T(-4] |T(-1) T(=5) T3] |TO) T4 T(2)] [TA) T(3) TEEDf|TER T2 T(0)
T(=5) T(=2) T(-8)| [T(-4) T(-1) TE7| |T(=3) T@O) T(6)| [T(-2) T@) TS| [T TE) T(4)
CTiacs, py= - |T(=8) T(=5) T(=|,|T(=7) T(=4) T-D|,|r(=6) T(=3) T |.|[T(=5) T(=2) T |.|[r(-6) T~ T@ |,
T(=2) T(-8) T(=9)] |T(-1) T(=7) T(H||TO) T(=6) T(-3)] [TQA) T(5 TED|[TE@) T4 T(1)

a) Remarks 3.1

CTSm, q, rand CSTy, 4, r) are enumerated analogously.
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b) The Generalized 3 X 3 Loubére Magic Square
Let Z denotes the set of integer numbers, V denotes exclusive ‘or’ and V denotes
inclusive ‘or’. Then the general 3 X 3 Loubére Magic Square is given by
lorC
) ’

Gixzp =
f+3d f+8d f+d

d f c c f d lor Mor C
vilc d flv|f d c ic,d,fEL
d ¢ f

f c d
Where SM™ denotes the miscellany effects of rotations and“or reflections of S and
S¢ denotes composition of S.
The advantage of this generalization is that it has covered both miscellany
effects and composites. It also consider 9 X 9 Composite Loubére a special case of the
3 X 3 Loubére .

f+7d f  f+5d
f+2d f+4d f+6d

c+b c—(b+ad) c+d
c—b+d c c+b—-d
c—d c+(+ad) c—b

Vv

¢) Theorem 3.3.

The set of St a, 1) Tn, ¢, ) +CSm, d, ,CTn, q, )y CTSwm, a4, nand CST,, g, 1
form Infinite Additive Abelian Groups.
Proof. The sum of two sequences of the typesSu, 4, 1, T, d, 1 »CSm, 4, 5CTm, d, 1>
CTSm, d, nand CS8Ty, 4, ry is a sequence of their type. Thus, Closure Property is
exhibited.

Associativity Property. This is an inherited property of closure above whence we have
integer number entries in the sequences.

Identity  Property. The identities are the sequence S, o n, T, o o,

Cg(n’ 0, ) ,C:T&n’ 0, > C:TS(H’ 0, O and CS"T(H, 0, O respectively.

Inverse  Property. Fach element in Sy g 1) Tn g, n >Cn, a, 1,CTm, 4, 0
CTSm, a4, rand CSTy, q, has an inverse. Examples. S, 4 vy, T, 2
CSw, 2, y) CTn, 2, y)» CTS8wm, 4 yy and CST,, , ) have inverses S,
CSn—z, y)1CTtn—z, y)s CTS(n,—z, yy and CSTy, _, ) respectively.

Commutativity. Integer numbers binary operation of addition is commutative.
This completes the proof.

d) Conjecture 3.4
The 3 Eigen Values, Magic Sums and Centre Pieces of the 9 X 9 Composite
Loubére Magic Square are 3 times that of the 3 X 3 Loubére Magic Square.

-z, y) T(n, —Z,

Proof. This is manifested clearly in the enumeration of §q 4 p, Tn, d, n

CcS(n, d, f ,Cj&n, d, ) C:TS(H, d, f and CcS:T(n, d, f above.

e) Theorem 3.5

The 3 FEigen Values, Magic Sums and Centre Pieces of the9 X 9 Composite
Loubére Magic Square that are multiples of that of the 3 X 3 Loubére Magic Square
form Infinite Additive Abelian Groups.
Proof. If a set of integer numbers equipped with an operation is a group, then 3 times
the set of corresponding elements of the set equipped with the same operation is also a
group.
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;Y
¥),

Notes



Notes

REFERENCES REFERENCES REFERENCIAS

. Maya Ahmed (2004). Algebraic Combinatorics of Magic Squares, A Doctor of

Philosophy Dissertation, University of California, Davis, pp. 85.

. Daryl Lynn Stephens (1993). Matrix Properties of Magic Squares, Master of Science

Professional Paper, College of Arts and Sciences, Denton, Texas, pp. 32.
Sreeranjini K.S, V.Madhukar Mallayya (2012). Semi Magic Squares as a Field,

. International Journal of Algebra, 6:1249-1256.
. J. Lee C.F. Sallows (1986). Adventures with Turtle Shell and Yew between the

Mountains of Mathematics and the Lowlands of Logology, ABACUS, Springer-
verlag, New York, Inc, 4:1.

Gan Yee Siang, Fong Wan Heng, Nor Haniza Sarmin (2012). Properties and
Solutions of Magic Squares, Menemui Matematik(Discovering Mathematics),34: 69.

© 2015 Global Journals Inc. (US)

Global Journal of Science Frontier Research (F ) Volume XV Issue II Version I E Year 2015



9 x 9 COMPOSITE LOUBERE  MAGIC SQUARES INFINITE ABELIAN GROUP AS A MISCELLANY CASE OF THE 3 x 3 LOUBERE MAGIC
SQUARES INFINITE ABELIAN GROUP

This page is intentionally left blank

Global Journal of Science Frontier Research (F) Volume XV Issue II Version I E Year 2015

© 2015 Global Journals Inc. (US)



	9×9 Composite Loubere Magic Squares Infinite Abelian Groupas a Miscellany Case of the 3×3 Loubere Magic Squares Infinite Abelian Group
	Keywords
	Author
	I. Introduction
	II. Preliminaries
	a) Definition 2.1
	b) Definition 2.2
	c) Definition 2.3
	d) Definition 2.4
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