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Abstract

In this paper we forward a method of construction of conference
matrices of orders 30 by suitable combination of adjacency matrices
of suitable coherent configuration.
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1. Introduction:

A weighing matrix M of order m and weight w is an M X M matrix with entries (O,il) such that
MMT = wl . .where M7 is transpose of M and |, is identity matrix of order m.A weighing matrix of
order m and weight w is denoted by M (M, W).A M(m,m) is a hadamardmatrix.A M(m,m-1),m even with
zeros on the diagonal such that MM' = (m—1)I is conference matrix.lf M = 2(M0d4) such that

M = M7 is symmetric conference matrix.(vide[3]).

0 1 1 1 1 1]
1 0 1 -1 -1 1

1 1 0 1 -1 -1

Exaple: M (6,5) =

1 -1 1 0 1 -1

1 -1 -1 1 0 1

1

1 -1 -1 1 0

A conference matrix of order m with entries 0,41 and -1 is called symmetric conference matrix if
MM"=M™M = ml, where M7 is transpose of M and |, is the identity matrix.
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0 1 1 1 1 1]
1 1 -1 -1 1
.Example: M = 1101 -1 (Vide [5] and [6])
1 -1 1 0 1 -1
1 -1 -1 1 0 1
11 -1 -1 1 0]

A coherent configuration on a finite set X is a set C ={Cl...,Cm}of partition of X x X satisfying the
following four conditions:
(i) Thereexist a subset | of {1,2,3...m} such that UCi =((x,x): xe X)

iel
(i) C,eC=C,'eC

(iii) There exist an integer Pijk for 1<i,j,k <msuch that for any (a,f)eC,

I:)ijk = |{;/ (a,y) eC,and (y, ﬂ)H . I:’ijk independent of the choice of (&, f) € C,

Coherent configuration is also defiend by adjacency matrices of classes of C .If {Ml,...,l\/lm}are

adjacency matrices of C,,..., C_ respectively then the axioms takes the following from

(i) M +..+M_ =]

(ii) There exist a sub set of {M,,..., M, } with sum I=identity matrix;
(iii) Each element of the set {|V|l,..., M m}is closed under transposition;
m
(iv) Mil\/lj = Z F’ijk where Pijk are non-negative integers.
i=1
(Vide[7])

2. MAIN WORK:
In [3],[4] and [5] methods of construction of conference matrices of order 6, 10, 14, 18 and 26 are

given,in this paper we forward method of construction of two different symmetric conference
matriceseach of order 30 by suitable linear combination of coherent configurations:

2.1. CONSTRUCTION OF SYMMETRIC CONFERENCE MATRICES OF ORDER 30

Consider X ={1,2,3,...,30} and a partition C ={C,,C,,C,,C,,C,,C.}of X x X where
C,={3i,):i=58,C, ={@11):1=234,..,30},C, ={(i,1)) :1=2,34,..,30},C, ={(i,i) :1 =2,34,...,30},
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C, ={{(2,1):1=345,6,7,8910111213141516}U{(3,i):i1=2,458910151718,22,26,27,28,30}
U{(4,1):1=2,35,6,9141617,21,23,24,27,28, 29} U{(5,i) : i = 2,3,4,6,7,1315,20,22,23,25,28,29,30}
U{(6,i):1=2,4,5,7,8121419,21,22,24,26,29,30yU{(7,1):1=25,6,89111318,20,21,24,25,27,30}
U{(8,i):1=2,36,7910121719,20,24,25,26,28; U{(9,i) : 1 =2,3,4,7,811161819,23,25,26,27,29}
U{(@0,i):i=2,3811121516,18,20,21,22,24,28, 29} U{(11i):1=2,7,91012,1316,19,21,22,23,27,28,30}
U{@2,i):1=2,6,810111314,17,20,22,23,26,27,29y U{(13,i) : 1 =2,5,7111214151718,21,23,25,26,28}
U{(14,i):i=2,4,612131516171819,22,24,25,27y U{(15,i) :i = 2,3,5101314,16,1819,20,23,24,26,30}
U{@6,i):i=2,4,9101114151719,20,21,25,29,30rU{(17,1) :i =3,4,8121314,16,20,21,25,26,27,28,30}
U{(@8,i):1=3,7,9101314,15,21,22,24,25,26,27,29 U{(19,i) : 1 =6,8,9,1114,1516,22,23,24,25,26,28,30}
U{(20,i):i=5,7,810121516,17,23,24,25,27,29,30y U{(2L,i) :i=4,6,710111316,17,18,24,26,28,29,30}
U{(22,i):1=35,6,101112141819,25,27,28,29,30y U{(23,i) : 1 =4,59,1112131519,20,24,26,27,28,29}
U{(24,i):1=4,6,7,81014,151819,20,21,2327,28U{(25,i) : 1 =5,7,8,9,1314,16,17,1819,20,22,28,29}
U{(26.):i1=3,6,8912131517,1819,21,23, 29,30y U{(27,i) :1=3,4,7,91112141718,20,22,23,24,30}
U{(28,i):1=34,581011131719,21,22,23,24,25, U{(29,i) : 1 =4,5,6,9101216,18,20,21,22,23,25,26}
U{(30,i):1=35,6,7111516,1719,20,21,22,26,27}}.

Ce ={{(2,1):1=171819,20,21,22,23,24,25,26,27,28,29,30}
U{(3,i):1=6,71112131416,19,20,21,23,24,25,29} U{(4,1): 1 =7,810111213151819,20,22,25,26,30}
U{(5,i):1=8910111214,16171819,21,24,26,27,}U{(6,i) :1=391011131516,17,18,20,23,25,27,28}
U{(7,1):1=34101214151617,19,22,23,26,28,29} U{(8,i) : 1 =4,51113141516,18,21,22,23,27,29,30}
U{(9,i):1=5,6101213141517,20,21,22,24,28,30y U{(10,i) : i =4,5,6,7,91314,17,19,2325,26,27,30}
U{(%i):i=3,45,6814151718,20,24,25,26,29y U{(12,i) :i =3,4,5,7,91516,1819,21,24,25,28,30}
U{(13,i):i=34,6,89101619,20,22,24,27,29,30} U{(14,i) :1=35,7,8,9,1011,20,21,23,26,28,29,30}
U{@5,i):i=4,6,7,89111217,21,22,25,27,28 29 U{(16,i) : 1 =35,6,7,812,1318,22,23,24,26,27,28,}
Uu{@7,i):i=25,6,7,91011151819,22,23,24,29y U{(18,i) :i=2,4,5,6,8111216,17,19,20,23,28, 30}
U{@9,i):1=23,45,710121317,18,20,21,27,29U{(20,i) :i = 2,3,4,6,9111314,1819,21,22,26,28,}
U{(211):i=2,358,912141519,20,22,232527}U{(22,i):i=2,4,7,8913151617,20,21,23,24,26,}
U{(23i):1=2,36,7,8101416,17,18,21,22,2530} U{(24,i) : 1 =2,359,11121316,17,22,25,26,29,30}
U{(25,i):1=2,3,4,610111215,21,23,24,26,27,30} U{(26.i) : i = 2,4,5,7101114,16,20,22,24,25,27,28,}
U{(27,i):i=25,6,810131516,19,21,25,26,28,29y U{(28,i) : 1 = 2,6,7,9,12,141516,18,20,26,27,29,30}
U{(29,i):1=2,3,7,81113141517,19,24,27,28,30} U{(30,i) : 1 =2,4,891012131418,23,24,25,28,29} }.
Then adjacency matrices M;,M,,M,,M,,M_andM,of C,,C,,C,,C,,C,,andC respectively

.Then by the properties of matrix multiplication we can obtain the following results:

OM; +M,+M, + M, + M, + M, =],

(M, +M, =1y (3)M1I :MllMlz :MZ’Mé :MZ’MQ = M4’Mé :M57Mels =M.
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(4)

(i) MZ=M, MM, =M, ,M;M, =0,M,M, =0,M,M, =0,M,M, =0.
(i) M?=0,M,M, =29M,M,M, =M,,M,M, =14M,,M,M, =14M,
(iii) M2=0,M,M, =0,M,M, =0,M,M, =0

(ivy MZ=M,,M,M, =M,,M,M, =M,

(v) MZ=14M,+6M, +7M,, MM, =7(M, + M)

(Vi) MZ=14M, +7M, +6M,

Hence product of any two adjacency matrices is some linear combinations of adjacency matrices.Thus the

setC ={C,,C,,C,,C,,C,,Cs}isac.c.

Consider the matrix M =0.M; +1.M, +1.M, +0.M, +1. M. + (-1))M
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[- is written in place of -1]
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=MMT =M™M =291, = (30-1)1,

Which show that M is a symmetric conference matrix of order 30.

2.2. CONSTRUCTION OF ANOTHER SYMMETRIC CONFERENCE MATRIX OF ORDERS 30:

Consider X ={1,2,3,...,30} and a partition C ={C,,C,,C,,C,,C,,C.}of X x X where

C,={3,):i=58,C, ={@11):1=234,..,30},C, ={(i,1)) :i=2,3,4,..,30},C, ={(i,i) :i =2,34,...,30},
C, ={{(2,1):1=3,4,5,6,7,8910111213141516}U{(3,i):i1=2,4,58,910151718,22,26,27,28,30}
U{(4,i):1=2,35,6,9141617,21,2324,27,28 29y U{(5,i) : i = 2,3,4,6,7,1315,20,22,23,25,28,29,30}
U{(6,i):1=2,45,7,8121419,21,22,24,26,29,30rU{(7,1):1=2,5,6,89111318,20,21,24,25,27,30}
U{(8,i):1=2,3,6,7,9101217,19,20,24,25,26,28U{(9,1) : 1 = 2,3,4,7,8,11,16,1819,23,25,26,27,29}
U{(0,i):1=23811121516,18,20,21,22,24,28, 29y U{(11i):i=2,7,91012131619,21,22,23, 27,28 30}
U{(12,i):1=2,6,.81011131417,20,22,23,26,27,29}U{(13,i):1 =25,71112141517,18,21,23,25,26,28}
U{(@4,i):i=2,4,612131516171819,22,24,25273U{(15,i) : i =2,3,5101314,16,1819,20,23,24,26,30}
U{(16,i):1=2,4,9101114151719,20,21,25,29,30 U{(17,1) :i = 3,4,8121314,16,20,21,25,26,27,28,30}
U{(18,i):1=37,91013141521,22,24,25,26,27,29y U{(19,i) : i = 6,8,9,1114,1516,22,23,24,25,26,28 30}
U{(20,i):i=5,7,810121516,17,23,24,25,27,29,30y U{(2L,1) : i =4,6,7,10111316,17,18,24,26,28,29,30}
U{(22,i):1=35,610111214,1819,25,27,28,29,30} U{(23,i):1 =4,591112131519,20,24,26,27,28,29}
U{(24,i):1=4,6,7,81014,151819,20,21,23,27,28 U{(25,i) :1 =5,7,8,9,13141617,1819,20,22,28,29}
U{(26.i):1=36,8912131517,1819,21,23,29,30y U{(27,i) :1=3,4,7,911121417,18,20,22,23,24,30}
U{(28,i):1=3,4,5810111317,19,21,22,23,24,25} U{(29,i) : i =4,5,6,9,1012,16,18,20,21,22,23,25,26}
U{(30,i):1=35,6,711151617,19,20,21,22,26,27}}.

Ce ={{(2,1):1=171819,20,21,22,23,24,25,26,27,28,29,30}
U{(3,i):1=6,71112131416,19,20,21,23,24,25,29y U{(4,i) :1=7,810,1112,13151819,20,22,25,26,30}
U{(5,i):1=891011121416171819,21,24,26,27,} U{(6,i) :i=3,9,1011131516,17,18,20,23,25,27,28}
U{(7,i):1=3410121415161719,22,23,26,28,29 U{(8,i) : 1 =4,51113141516,18,21,22,23,27,29,30}
U{(9,i):1=5,6,10121314,1517,20,21,22,24,28 30} U{(10,i) : i = 4,5,6,7,9,1314,17,19,23,25,26,27,30}
U{(1%1i):i=3,45,6,.814151718,20,24,2526,29y U{(12,i) :i =3,4,5,7,91516,1819,21,24,25,28,30}
U{(13,i):1=34,6,89101619,20,22,24,27,29,30y U{(14,i) :i =35,7,8,9,1011,20,21,23,26,28,29,30}
U{(5,i):1=4,6,7,89111217,21,22,25,27,28, 29} U{(16,i) : i =3,5,6,7,8121318,22,23 24,26,27,28,}
U{@7,i):i=25,6,7,91011151819,22,23,24,29 U{(18,i) :i =2,4,5,6,8,11,12,16,17,19,20,23, 28,30}
U{@9,i):i=234,571012131718,20,21,27,29y U{(20,i) : i = 2,3,4,6,9111314,1819,21,22,26,28,}
U{(21i):1=2,358912141519,20,22,2325,27y U{(22,i) : i = 2,4,7,8,9131516,17,20,21,23,24,26,}
U{(23,1):1=2,36,7,81014,16,17,18,21,22,2530} U{(24,i) :1=2,35,9,11,121316,17,22,25,26,29,30}
U{(25i):1=2,3,4,610111215,21,23,24,26,27,30y U{(26.i) : 1 =2,4,5,7101114,16,20,22,24,25,27,28,}
U{(27,i):1=2,5,6,810131516,19,21,25,26,28,29}U{(28,i) :1=2,6,7,912141516,18,20,26,27,29,30}
U{(29,i):1=2,3,7,81113141517,19,24,27,28,30} U{(30,i) : 1 =2,4,891012131418,23,24,25,28,29} }.
Then adjacency matrices M,;,M,,M,,M,, M andM,of C,,C,,C,,C,,C,,andC; respectively.

Then by the elementary properties of matrices we can find the following results:
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OM, +M, +M,+M,+M +M, =J,,
M, +M, =1,
(M, =M, M; =M, M; =M, M, =M, M; =M, M; =M,

(4)

(i) MZ=M,,M,M, =M,,M,M, =0,M,M, =0,M,M, =0,M,M, =0,
(i) MZ=0,M,M, =29M, M,M, =M,,M,M, =14M,,M,M, =14M,
(i) MZ=0,M,M, =0,M,M, =0,M,M, =0

(iv) MZ=M, MM, =M, M,M, =M,

(V) MZ=14M, +6M, +7M,, MM, =7(M, +M,)

(vi) MZ=14M, +7M, +.6M,

Hence product of any two adjacency matrices is some linear combinations of adjacency matrices.Thusthe

setC Z{CI,CZ,CS,C4,C5,C6}isaC.C.

Consider the matrix M =0.M; +1.M, +1.M, +0.M, +1.M. + (—].)M6

0111111 11111 111111111111 1111
1011111111111 11 - = = = = = = = = = = - - -
1101-11-1--11---1--1-11-11-1 - -
11101-11--11--~----1-111--11-1 -
11-101-1111------1-111----11--1
1711-101-11-----11-111--1---11 -
1111-101------11-111--1-1---11
171-11-101----11-111--1-1-1-- -1
111-11-10---11--11--1-111-1- - -
171 --11---01-1101---1-111-1--11
11-11----101-11-1---1-1-1--111
1111 ------101-1111---1-1--111 -
111 -----11-101-1-11---1--111~=-1
11 - ----1111-101-1-11----111-1 -
11 ----11--11-101-1-11--111-1 - -
11 ---11--1-11-10--1-11-11-1--1
1-1--1-11-11-1--0-1--1-11--111
1---1-111--11-1--0-1--11--1111
1--1-111----11-11-0-1----11111
1-1-111--1---11--1-0-1--11111-
1--111--1-1---11--1-0-111111- -
1-111--1-1-1---11--1-0-1111--1
1-11--1-111-1----1--1-0111--11
1----1-111-1--1111--1110-1--1 -
1-1---1-1-1--1111--1111-0-1--1
1-11---1-1--111---111111-0-1- -
17--11---1--111-1-11111--1-0-1 -
1-1-11----111-1-11111----1-0-1
1 - -1-1 --111-1--1111- - 1 --1-0 -
1 - - -1 - 1 -11-1--1111--1 -1 - -1 - 0f
473 International Journal of Engineering, Science and Mathematics

http://www.ijesm.co.in, Email: ijesmj@gmail.com



http://www.ijesm.co.in/

ISSN: 2320-0294Impact Factor: 6.765

[- is written in place of -1]

=MM" =M"M =291, = (30—1)1,,. Which show that M is another symmetric conference

matrix of order 30.
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