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l. INTRODUCTION:

A Weighing matrix W of order n
and weigh w is an NxN matrix with entries

(0,£1) such that WW ™ =wl Where W is the

transpose of W and |, is the identity matrix of order

n. A Weighing matrix of order n and weight w is
denoted by W (n,w). AW (n,n—1),n even with

zeros on diagonal such that WW ' = (n—1)I is

conference matrix. AW (N, n) is a Hadamard matrix.

If n=2(mod4) such that W =W " is symmetric

conference matrix.[1] and [5].
A Conference matrix of order n is an
N x N matrix M with diagonal entries 0 and other

entries +1 which satisfies
MMT =(n-1)I where M " is transpose of M

and |, is the identity matrix.[2].A Conference

matrix M with entries 0,+1 and —1 is called
symmetric conference matrix if
MMT =M "M = nl_where n is order of matrix

M, | _is identity matrix and M T is the transpose of

M .[2]

Let X be a finite set. A Coherent
Configuration on X is a set
C={C,,C,,C,,...,C_}of binary relation on X
(subsets of X x X ) satisfying the following four
conditions:

(i) C is a partition of X x X that is

LnJCi:XxX;
i=1

(i)  There exist a sub set C, of C which is a
partition of the diagonal
D =((x,X):xe X)

(iii)  For every relation C, € C, its converse

C. ={(f.a):(a,)eC'}is in C
say C, = C. eC,

(iv) There exist integer =K for

i
1<i,j,k<m such that for any

(a,p) €C, the number of points
(a,7) €C,

. k .
and (y, 8) € C; is equal to P; (and in
particular , is independent of the choice
of (o, ) € C,).That is we have

Pf =KCi(@)nC{(B)Y for (a.B)eC,

where C(a) ={f € X : (a, f) € C}.
Coherent  Configuration is also
defined by adjacency matrices of classes of C .If

M;,M,,M,,....,M_ are adjacency matrices of
C,.C,,C,,...,,C, respectively then the axioms
takes the following from
@ M+M,+..+M =]
(i)  There exist a sub set of
{M,, M, ,M,..M_} with  sum

I=lde3ntity matrix.
(iii) Each elements of the set

{M;,M,,M,,..M_ }is closed under
transposition.

(ivy MM, = Z I:’ijk M, where F’-jk are non —
i1

y€ X such that

negative integers.[6] and [10].

I. MAIN WORK:

In [6] methods of construction of
weighing/conference matrices of order 6 is given.

In similar approach in this paper we forward the
methods of construct a conference matrix of order 10
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and
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14 by suitable linear combination of adjacency

matrices of suitable coherent configurations.
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(A) CONSTRUCTION OF SYMMETRIC
CONFERENCE MATRIX OF
ORDER 10

Consider X ={1,2,3,4,5,6,7,8,9,10} and a
partition
€={C,,C,,C;C,,C,,Cs,C;,Cy,Cy, Cp} Of
X x X where

C,={@,i):i=1

C, ={(1):1=2345,6,7,8910}
C,={(1):1=2345,6,7,8910}

C, ={(i,i):1=2345,6,7,8910}
C,={(2,1):1=3458u{(3i):1=24,6.9}
u{(4,1):1=2,3710yu{(5i):1=26,7,8}
u{(6,1):1=35,7,9yu{(7,1):1=45,6,10}
u{(8,i):1=25910}{(9,i):i=36,810}
u{(10,i):i=4,7,89}

C, ={{(2,1):1=6,7910} U{(3,1):1=5,7,810}
u{(4,1):1=5,6,89}U{(5,i):i=34.910}
u{(6,1):1=2,4810yu{(7,i):1=2,38.9}
u{(8,i):1=34,6,73U{(9,1):i=2,457}
u{(10,1):i=2,35,6}}

Then the adjacency matrices M;, My, M3 My,
Ms and Ms of C;,C,,C;,C,,C, and C;

respectively are given below:
(1 0 0 0O 0

O O OO O o o o o
O O OO O o o o o
O O OO OO oo o
O O OO OO0 oo o
O O OO O o o o o
O O OO O O o o o o
O O OO OO oo o
O O OO OO o o o o
O O OO O O o o o o
O O OO O O o o o o

0 1
0 0
00
00
M, — 00
0 0
00
0 0
0 0
0 0
0 o
10
10
10
M, = 10
10
10
10
10
|1 0
[0 0
0 1
00
00
00
M, =
00
00
00
00
0 0
[0 O
00
0 1
0 1
M, 0 1
0 0
00
0 1
00
0 0
[0 0
00
00
00
M, = 00
0 1
01
00
01
0 1
We see that
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IM +M,+M; +M,+ M, +M, =],

2M, +M, =1,

=3.M, =M,,M, =M , M, =M,,

M; =M4,M; =M5,M;3 =M,

We see the following calculations:

1.M12 =M, MM, =M, MM, =0,

MM, =0,MM; =0,M;M, =0

2..M22=0,M2M3 =9M,,M,M, =M,,
M,M, =4M,,M,M, =4M,

3.M§ =0,M;M, =0,M;M, =0,M;M, =0

4MZ=M,M,M, =M;,M,M, =M,
5.MZ =4M, + M, +2M,,

M:;Mg =2(M5+M6)

6.M$ =4M, +2M, + M,

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

the set C ={C,,C,,C,,C,,C.,C.}is a C.C.
Consider the matrix

M =0M, +M, +M; +0.M, + M, +(-1).M,

01 1 1 1 1 1 1 1 1
10 1 1 1 -1-11 -1 -1
11 0 1 -1 1 -1-11 -1
11 1 0 -1-11 -1-11
|t 1 -l-to 111 -1
1 -1 1 -1 0 1 -1 1 -1
1 -1-11 1 1 0 -1-11
11 -1 -1 -1 -10 1 1
1 -11 -1-11-11 0 1
1 -1 -1 1 -1-11 1 1 0]
9 0000000 0 0]
0900000000
0090000000
0009000000
MMT |0 000900000
0000090000
0000009000
0000000900
000000O00O0O0GO90
0 00 00O0OGO OO0 9
=91, = (10-D1,,
MMT = (10-1)I,,

O O O O O O O O o ©

O O O O O O O O o
O O O O O O O v o o
O O O O O O O O o o
O O O O O O O o o o
O O O O © O O O o o
O O O ©W O O O O o o
O O © O O O O O O o
O © O O O O O O o o
© O O O O O O O o o

0

~91_= (10—l
AM™M = (10-D)l,,

ThisMMT =M ™M = (10— D)1,

Which show that M is asymmetric matrix of order
10.

(B) CONSTRUCTION OF SYMMETRIC
CONFERENCE MATRIX OF ORDER 14

Consider
X :{1,2,3,4,5,6,7,8,9,10,11,12,13,14} and a

partiion ~ C={C,,C,,C,,C,,C,,C,}  of
X x X where
C, ={@,i,):i=1

C, ={Li):i=234,..14}

C, ={(i1):i=234,.14}

C, ={(i,i):i =234,..14}
C, ={(20):i =34591013U{(@3,i):i = 2,69101213}
U{(4,i) i = 2710111314y U{(5,i) : i = 2,891112,14}
U{(6,i) i =3,7,8101112y U{(7,i) :i = 4,6,8,91113}
U{(8,i):i =5,67,9,1014} U{(9,i):i = 2,35,7,813}
U{(10,i) i = 2,3,4,6,814 U{(LL i) :i = 2,4,5,6,7,12}
U{(12):i =35,6111314} U{(13,i) i = 3,4,7,912,14}
U{(4,i) i = 458101213}
C, ={(2,i):i=678121314}U{(3,i) :i = 4,57,81114}
U{(4,1)i = 35689123 U{(5,i):i =3,4,6,7,1013}
U{(6,0):i = 2,4,5,91314} U{(7,i) :i = 2,3510,12,14}
U{(8,1) 11 =2,3,4111213U{(9,i) :i = 4,610,1112,14}
U{(10,i) i =5,7,9111213} U{(1L i) :i = 3,89,101314}
U{(12,i) i =2478910rU{(13,i):i = 2,5,6,810,11}
U{(14,i):i=236,7911

Then the adjacency matrices M; M,, Mz M; Ms
and Ms of C,,C, C,,C,,C, and Cq

respectively are given below:
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Consider the matrix
M=0M,+M, +M; +0.M, + M, +(-D)M,

01 1 1 1 1 1 1 1 1 1 1 1 1
1 0 1 1 1 -1 -1-11 1 1 -1 -1 -1
11 0 -12-11 -1-11 1 -1 1 1 -1
11 -10 -1-11 -1-11 1 -1 1 1
11 -1-10 -1-11 1 -1 1 1 -11
1-11 -1-10 1 1 -1 1 1 1 -1 -1
1-1-11 -11 0 1 1 -1 1 -1 1 -1
M= 1 -1-1-11 1 1 0 1 -1 -1 -1 1
11 1 -1 1 -1 1 1 -1 -1 -1 1 -1
11 1 1 -11 -11 -1 0 -1-1-11
11 -11 1 1 1 -1-1-10 1 -1 -1
1-1-1-11 1 -1-1-1-11 0 1 1
1-11 1 -1-11 -11 -1-11 0 1
1 -1-11 1 -1-11 -11 -1 1 1 0
13 0 O 0O 0 00O OO O O 0 0]

0 13 0 0 0 0O O OO O O O 0 O

0O 0 13 0 0 0 0O 0O O O O 0 0 O

0O 0 0 13 0 0 0 0 0O O O O O O

0O 0 0 0130 0 0 0 O O O o0 O

0O 0 0 0 0130 0 0 0 O O 0 O
MM = 0O 0 0 0 0 0130 0 O O O 0 O
0O 0 o 0 0O 0O 013 0 0O OO 0 O

0O 0 0 0O 0O OO 0118 0 0 0 0 O

0O 0 0 0 0O OO 0O O 1830 0 0O

o 0 o 0O 0O OO OO 0 13 0 0 O

0O 0 0 0O 0O OO O O O O 130 O

0O 0 0 0 0O OO O O O O O 130

/10 0 0 0O 0O 00O OO 0 0 0 0 13

=131, = 14-1)1,,
SMMT =@14-1)1,,

13 0 0 0 0 0 0 0 0O 0 O O O O]
013 0 0 0 0 0OOO O O OOTW

0 013 0 0 OO O O OOTUO0OTOFUWO

0 0 0130 0 OO O O OO0 O0OTDO

0 0 0 013 0 0 OOO O O 0O

0 0 0 0 0 13 0 0 OO O O OO
MTM = 0O 0 0 0 0O 0130 0O OO O OO0
o 0 0 0 0 0 0 13 0 0 O 0 0 O

o 0 0 0 0 0 0 0 130 0 0 0 O

o 0 0 0 0 0 0O 0O 0 130 0 0 O

0 0 00O O O OOTOTW11O0O0 O

0O 0 0 0O 0OOO OO O O 1300

0O 0 0 0O 0OOO OO O O 01130

10 0 0 0 0 0O O OO0 O0 0 0 13]

=131, =@14-Dl,,

MM =@14-D)1,,
ThusMMT =M™M = (14-D1,,.
Which show that M is a symmetric conference
matrix of order 14.
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