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I. INTRODUCTION: 

                            A Weighing matrix W of order n 

and weigh w is an nn matrix with entries 

)1,0(  such that n

T wIWW  Where 
TW is the 

transpose of W and nI is the identity matrix of order 

n. A Weighing matrix of order n and weight w is 

denoted by ).,( wnW A nnnW ),1,(  even with 

zeros on diagonal such that n

T InWW )1(  is 

conference matrix. A ),( nnW is a Hadamard matrix. 

If )4(mod2n such that 
TWW  is symmetric 

conference matrix.[1] and [5]. 

                  A Conference matrix of order n is an 

nn matrix M with diagonal entries 0 and other 

entries 1 which satisfies 

n

T InMM )1(  where 
TM is transpose of M 

and nI is the identity matrix.[2].A Conference 

matrix M with entries 1,0  and 1 is called 

symmetric conference matrix if 

n

TT nIMMMM  where n is order of matrix 

M, nI is identity matrix and 
TM is the transpose of 

M .[2] 

             Let X be a finite set. A Coherent 

Configuration on X is a set 

},...,,,{ 321 nCCCCC  of binary relation on X 

(subsets of XX   ) satisfying the following four 

conditions: 

(i) C is a partition of XX   that is 

XXC
n

i

i 



1

; 

(ii)  There exist a sub set 0C  of C which is a 

partition of the diagonal 

):),(( XxxxD   

(iii)  For every relation CCi  , its converse 

}),(:),{(' i

i CC   is in C 

say kii CCC  *

'
 

(iv)  There exist integer 
k

ijP  for 

mkji  ,,1  such that for any 

kC),(  the number of points 

X  such that iC),(   

and jC),(   is equal to 
k

ijP (and in 

particular , is independent of the choice 

of kC),(  ).That is we have 

)}()({ '  ji

k

ij CCP  for kC),(   

where }.),(:{)( CXC    

                   Coherent Configuration is also 

defined by adjacency matrices of classes of C .If 

nMMMM ,...,,, 321 are adjacency matrices of 

nCCCC ,...,,, 321 respectively then the axioms 

takes the  following from 

(i) JMMM n  ...21  

(ii) There exist a sub set of 

}...,,{ 321 nMMMM with sum 

I=Ide3ntity matrix. 

(iii) Each elements of the set         

},...,,{ 321 nMMMM is closed under 

transposition. 

(iv) k

m

i

k

ijji MPMM 



1

where 
k

ijP are non –

negative integers.[6] and [10]. 

 

II. 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 14 by suitable linear combination of adjacency 

matrices of suitable coherent configurations. 

 

(A) CONSTRUCTION OF SYMMETRIC 

CONFERENCE MATRIX OF 

ORDER 10 

Consider }10,9,8,7,6,5,4,3,2,1{X and a 

partition 

},,,,,,,,,{ 10987654321 CCCCCCCCCCC  of 

whereXX 

 }}6,5,3,2:),10{(

}7,5,4,2:),9{(}7,6,4,3:),8{(

}9,8,3,2:),7{(}10,8,4,2:),6{(

}10,9,4,3:),5{(}9,8,6,5:),4{(

}10,8,7,5:),3{(}10,9,7,6:),2{{(

}9,8,7,4:),10{(

}10,8,6,3:),9{(}10,9,5,2:),8{(

}10,6,5,4:),7{(}9,7,5,3:),6{(

}8,7,6,2:),5{(}10,7,3,2:),4{(

}9,6,4,2:),3{(}8,5,4,3:),2{(

}10,9,8,7,6,5,4,3,2:),{(C

}10,9,8,7,6,5,4,3,2:)1,{(C

}10,9,8,7,6,5,4,3,2:),1{(C

}1:),{(C

6

5

4

3

2

1





























ii

iiii

iiii

iiii

iiiiC

ii

iiii

iiii

iiii

iiiiC

iii

ii

ii

iii

Then the adjacency matrices M1,  M2, M3,  M4,  

M5, and  M6 of 54321 ,,,, CCCCC  and 6C  

respectively are given below: 









































0000000000

0000000000

0000000000

0000000000

0000000000

0000000000

0000000000

0000000000

0000000000

0000000001

1M

                                      









































0000000000

0000000000

0000000000

0000000000

0000000000

0000000000

0000000000

0000000000

0000000000

1111111110

2M

 









































0000000001

0000000001

0000000001

0000000001

0000000001

0000000001

0000000001

0000000001

0000000001

0000000000

3M









































1000000000

0100000000

0010000000

0001000000

0000100000

0000010000

0000001000

0000000100

0000000010

0000000000

4M









































0111001000

1010100100

1100010010

1000111000

0101010100

0011100010

1001000110

0100101010

0010011100

0000000000

5M









































0000110110

0001011010

0001101100

0110000110

1010001010

1100001100

0110110000

1011010000

1101100000

0000000000

6M

 

We see that 
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10654321.1 JMMMMMM   

1021.2 IMM   

6

'

65

'

54

'

4

2

'

33

'

21

'

1

,,

,,,.3

MMMMMM

MMMMMM




 

We see the following calculations: 

0,0,0

,0,,.1

615141

312211

2

1





MMMMMM

MMMMMMM
 

262252

242132

2

2

4,4

,,9,0..2

MMMMMM

MMMMMMM




 

0,0,0,0.3 635343

2

3  MMMMMMM

 

6645544

2

4 ,,.4 MMMMMMMM   

)(2

,24.5

6565

654

2

5

MMMM

MMMM




 

654

6

2 24.6 MMMM   

Hence product of any two adjacency matrices is 

some linear combination adjacency matrices. Thus 

the set },,,,,{ 654321 CCCCCCC  is a C.C. 

Consider the matrix 

 

654321 ).1(.0.0 MMMMMMM   



























































0111111111

1011111111

1101111111

1110111111

1111011111

1111101111

1111110111

1111111011

1111111101

1111111110

M









































9000000000

0900000000

0090000000

0009000000

0000900000

0000090000

0000009000

0000000900

0000000090

0000000009

TMM

                           

10)110(9 IIn   

                       10)110( IMM T   









































9000000000

0900000000

0090000000

0009000000

0000900000

0000090000

0000009000

0000000900

0000000090

0000000009

MM T
                      

10)110(9 IIn   

              10)110( IMM T   

                     Thus .)110( 10IMMMM TT   

Which show that M is asymmetric matrix of order 

10. 

(B) CONSTRUCTION OF SYMMETRIC 

CONFERENCE MATRIX OF ORDER 14 

Consider 

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

partition },,,,,{ 654321 CCCCCCC  0f 

XX  where 

}1:),,{(1  iiiC  

}14,...,4,3,2:),1{(2  iiC  

}14,...,4,3,2:)1,{(3  iiC  

}14,...,4,3,2:),{(4  iiiC  

}13,12,10,8,5,4:),14{(

}14,12,9,7,4,3:),13{(}14,13,11,6,5,3:)12{(

}12,7,6,5,4,2:),11{(}14,8,6,4,3,2:),10{(

}13,8,7,5,3,2:),9{(}14,10,9,7,6,5:),8{(

}13,11,9,8,6,4:),7{(}12,11,10,8,7,3:),6{(

}14,12,11,9,8,2:),5{(}14,13,11,10,7,2:),4{(

}13,12,10,9,6,2:),3{(}11,10,9,5,4,3:),2{(5















ii

iii

iiii

iiii

iiii

iiii

iiiiC

}11,9,7,6,3,2:),14{(

}11,10,8,6,5,2:),13{(}10,9,8,7,4,2:),12{(

}14,13,10,9,8,3:),11{(}13,12,11,9,7,5:),10{(

}14,12,11,10,6,4:),9{(}13,12,11,4,3,2:),8{(

}14,12,510,3,2:),7{(}14,13,9,5,4,2:),6{(

}13,10,7,6,4,3:),5{(}12,9,8,6,5,3),4{(

}14,11,8,7,5,4:),3{(}14,13,12,8,7,6:),2{(6















ii

iiii

iiii

iiii

iiii

iiii

iiiiC

   

Then the adjacency matrices M1,  M2, M3,  M4,  M5, 

and M6 of 54321 ,,,, CCCCC  and 6C  

respectively are given below: 
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00000000000000

00000000000000

00000000000000

00000000000000

00000000000000

00000000000000

00000000000000

00000000000000

00000000000000

00000000000000

00000000000000

00000000000000

00000000000000

00000000000001

1M





















































00000000000000

00000000000000

00000000000000

00000000000000

00000000000000

00000000000000

00000000000000

00000000000000

00000000000000

00000000000000

00000000000000

00000000000000

00000000000000

11111111111110

2M

 





















































00000000000001

00000000000001

00000000000001

00000000000001

00000000000001

00000000000001

00000000000001

00000000000001

00000000000001

00000000000001

00000000000001

00000000000001

00000000000001

00000000000000

3M

 





















































10000000000000

01000000000000

00100000000000

00010000000000

00001000000000

00000100000000

00000010000000

00000001000000

0000000010000

00000000010000

00000000001000

00000000000100

00000000000010

00000000000001

4M

   





















































01101010011000

10100101001100

11010000110100

00100001111010

10000010101110

01000011010110

10001101110000

01010110101000

00111011000100

10110110000010

11011001000010

01101100100010

00011100011100

00000000000000

5M





















































00010101100110

00011010110010

00001111001010

11001110000100

01110101010000

10111000101000

01110000001110

10101000010110

11000100011010

01001001101100

00100110110100

10010011011000

11100011100000

00000000000000

6M

We see that  

14654321.1 JMMMMMM 

14.2 IMM   

6

'

65

'

54

'

4

2

'

33

'

21

'

1

,,

,,,.3

MMMMMM

MMMMMM




 

We see the following calculations: 

0,0,0

,0,,.1

615141

312211

2

1





MMMMMM

MMMMMMM
 

262252

242132

2

2

6,6

,,13,0.2

MMMMMM

MMMMMMM




 

0,0,0.3 635343

2

3  MMMMMMM

6645544

2

4 ,,.4 MMMMMMMM   

)(3

,263.5

6565

543

2

5

MMMM

MMMM




 

654

2

6 236.6 MMMM  Hence product of 

any two adjacency matrices is some linear 

combinations of adjacency matrices. Thus the set 

},,,,,{ 654321 CCCCCCC  is a C.C. 
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Consider the matrix 

654321 )1(.0.0 MMMMMMM 















































































01111111111111

10111111111111

11011111111111

11101111111111

11110111111111

11111011111111

11111101111111

11111110111111

11111111011111

11111111101111

11111111110111

11111111111011

11111111111101

11111111111110

M





















































130000000000000

013000000000000

001300000000000

000130000000000

000013000000000

000001300000000

000000130000000

000000013000000

000000001300000

000000000130000

000000000013000

000000000001300

000000000000130

000000000000013

TMM

                  1414 )114(13 II   

                 14)114( IMM T   





















































130000000000000

013000000000000

001300000000000

000130000000000

000013000000000

000001300000000

000000130000000

000000013000000

000000001300000

000000000130000

000000000013000

000000000001300

000000000000130

000000000000013

MM T

                 1414 )114(13 II   

                14)114( IMM T                    

Thus .)114( 14IMMMM TT   

Which show that M is a symmetric conference 

matrix of order 14. 
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