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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. 

Keywords: 

Coherent Configuration; 
Conference matrix; 
Symmetric Conference matrix. 

Copyright © 2018 International Journals of Multidisciplinary 
Research Academy. All rights reserved. 

Author correspondence: 

Dr. P. K. Manjhi, Assistant Professor,University Depaetment of Mathematics,Vinoba Bhave 
University,Hazaribag, 
 

 
1. Introduction: 

A weighing matrix M of order m and weight w is an mm matrix with entries )1,0(  such that 

m

T wIMM  .where
TM is transpose of M and mI is identity matrix of order m.A weighing matrix of 

order m and weight w is denoted by ).,( wmM A M(m,m) is a hadamardmatrix.A M(m,m-1),m even with 

zeros on the diagonal such that 
m

T ImMM )1(  is conference matrix.If )4(mod2m such that

TMM  is symmetric conference matrix.(vide[3]). 

Exaple:
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A conference matrix of order m with entries 0,+1 and -1 is called symmetric conference matrix if 

m

TT mIMMMM   where 
TM is transpose of M and mI is the identity matrix. 
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.Example: 
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M (Vide [5]  and [6]) 

A coherent configuration on a finite set X is a set }...,{ 1 mCCC  of partition of XX  satisfying the 

following four conditions: 

(i) Thereexist a subset I of {1,2,3…m} such that 
Ii

iC


 ):),(( Xxxx   

(ii) CCCC ii 
1

 

(iii) There exist an integer
k

ijP for mkji  ,,1 such that for any kC),( 

 ),(and),(:  i

k

ij CP  .
k

ijP independent of the choice of .),( kC  

 

Coherent configuration is also defiend by adjacency matrices of classes of C .If },...,{ 1 mMM are 

adjacency matrices of mCC ,...,1 respectively then the axioms takes the following from 

 

(i) jMM m  ...1  

(ii) There exist a sub set of },...,{ 1 mMM with sum I=identity matrix; 

(iii) Each element of the set },...,{ 1 mMM is closed under transposition; 

(iv) 



m

i

k

ijji PMM
1

where 
k

ijP are non-negative integers.  

(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 }30,...,3,2,1{X and a partition },,,,,{ 654321 CCCCCCC  of XX  where 

},30,...,4,3,2:),{(},30,...,4,3,2:))1,{(},30,...,4,3,2:),1{(},1:),{( 4321  iiiCiiCiiCiiiC
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}}.27,26,22,21,20,19,17,16,15,11,7,6,5,3:),30{(

}26,25,23,22,21,20,18,16,12,10,9,6,5,4:),29{(}25,24,23,22,21,19,17,13,11,10,8,5,4,3:),28{(

}30,24,23,22,20,18,17,14,12,11,9,7,4,3:),27{(}30,29,23,21,19,18,17,15,13,12,9,8,6,3:).26{(

}29,28,22,20,19,18,17,16,14,13,9,8,7,5:),25{(}28,27,23,21,20,19,18,15,14,10,8,7,6,4:),24{(

}29,28,27,26,24,20,19,15,13,12,11,9,5,4:),23{(}30,29,28,27,25,19,18,14,12,11,10,6,5,3:),22{(

}30,29,28,26,24,18,17,16,13,11,10,7,6,4:),21{(}30,29,27,25,24,23,17,16,15,12,10,8,7,5:),20{(

}30,28,26,25,24,23,22,16,15,14,11,9,8,6:),19{(}29,27,26,25,24,22,21,15,14,13,10,9,7,3:),18{(

}30,28,27,26,25,21,20,16,14,13,12,8,4,3:),17{(}30,29,25,21,20,19,17,15,14,11,10,9,4,2:),16{(

}30,26,24,23,20,19,18,16,14,13,10,5,3,2:),15{(}27,25,24,22,19,18,17,16,1315,12,6,4,2:),14{(

}28,26,25,23,21,18,17,15,14,12,11,7,5,2:),13{(}29,27,26,23,22,20,17,14,13,11,10,8,6,2:),12{(

}30,28,27,23,22,21,19,16,13,12,10,9,7,2:),11{(}29,28,24,22,21,20,18,16,15,12,11,8,3,2:),10{(

}29,27,26,25,23,19,18,16,11,8,7,4,3,2:),9{(}28,26,25,24,20,19,17,12,10,9,7,6,3,2:),8{(

}30,27,25,24,21,20,18,13,11,9,8,6,5,2:),7{(}30,29,26,24,22,21,19,14,12,8,7,5,4,2:),6{(

}30,29,28,25,23,22,20,15,13,7,6,4,3,2:),5{(}29,28,27,24,23,21,17,16,14,9,6,5,3,2:),4{(

}30,28,27,26,22,18,17,15,10,9,8,5,4,2:),3{(}16,15,14,13,12,11,10,9,8,7,6,5,4,3:),2{{(5
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}}.29,28,25,24,23,18,14,13,12,10,9,8,4,2:),30{(}30,28,27,24,19,17,15,14,13,11,8,7,3,2:),29{(

}30,29,27,26,20,18,16,15,14,12,9,7,6,2:),28{(}29,28,26,25,21,19,16,15,13,10,8,6,5,2:),27{(

},28,27,25,24,22,20,16,14,11,10,7,5,4,2:).26{(}30,27,26,24,23,21,15,12,11,10,6,4,3,2:),25{(

}30,29,26,25,22,17,16,13,12,11,9,5,3,2:),24{(}30,25,22,21,18,17,16,14,10,8,7,6,3,2:),23{(

},26,24,23,21,20,17,16,15,13,9,8,7,4,2:),22{(}27,25,23,22,20,19,15,14,12,9,8,5,3,2:),21{(

},28,26,22,21,19,18,14,13,11,9,6,4,3,2:),20{(}29,27,21,20,18,17,13,12,10,7,5,4,3,2:),19{(

}30,28,23,20,19,17,16,12,11,8,6,5,4,2:),18{(}29,24,23,22,19,18,15,11,10,9,7,6,5,2:),17{(

},28,27,26,24,23,22,18,13,12,8,7,6,5,3:),16{(}29,28,27,25,22,21,17,12,11,9,8,7,6,4:),15{(

}30,29,28,26,23,21,20,11,10,9,8,7,5,3:),14{(}30,29,27,24,22,20,19,16,10,9,8,6,4,3:),13{(

}30,28,25,24,21,19,18,16,15,9,7,5,4,3:),12{(}29,26,25,24,20,18,17,15,14,8,6,5,4,3:),11{(

}30,27,26,25,23,19,17,14,13,9,7,6,5,4:),10{(}30,28,24,22,21,20,17,15,14,13,12,10,6,5:),9{(

}30,29,27,23,22,21,18,16,15,14,13,11,5,4:),8{(}29,28,26,23,22,19,17,16,15,14,12,10,4,3:),7{(

}28,27,25,23,20,18,17,16,15,13,11,10,9,3:),6{(},27,26,24,21,19,18,17,16,14,12,11,10,9,8:),5{(

}30,26,25,22,20,19,18,15,13,12,11,10,8,7:),4{(}29,25,24,23,21,20,19,16,14,13,12,11,7,6:),3{(

}30,29,28,27,26,25,24,23,22,21,20,19,18,17:),2{{(6
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Then adjacency matrices 654321 ,,,, MandMMMMM of 654321 ,,,,, CandCCCCC respectively 

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

30654321)1( JMMMMMM   

3041)2( IMM  .,,,,,)3( 6

'

65

'

54

'

42

'

32

'

21

'

1 MMMMMMMMMMMM   
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654

2

6

6565654

2

5

6645544

2

4

635343

2

3

262252242,132

2

2

615141312211

2

1

6714)(

)(7,76.14)(

,,)(

0,0,0,0)(

14,14,29,0)(

.0,0,0,0,,)(

)4(

MMMMvi

MMMMMMMMv

MMMMMMMMiv
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MMMMMMMMMMMMMii

MMMMMMMMMMMMMi













 

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

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

Consider the matrix 654321 )1(.1.0.1.1.0 MMMMMMM   
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1111111111111101

111111111111111111111111111110

M

 

[- is written in place of -1] 
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`
.)130(29 3030 IIMMMM TT   

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

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

 Consider }30,...,3,2,1{X and a partition },,,,,{ 654321 CCCCCCC  of XX  where 

},30,...,4,3,2:),{(},30,...,4,3,2:))1,{(},30,...,4,3,2:),1{(},1:),{( 4321  iiiCiiCiiCiiiC

}}.27,26,22,21,20,19,17,16,15,11,7,6,5,3:),30{(

}26,25,23,22,21,20,18,16,12,10,9,6,5,4:),29{(}25,24,23,22,21,19,17,13,11,10,8,5,4,3:),28{(

}30,24,23,22,20,18,17,14,12,11,9,7,4,3:),27{(}30,29,23,21,19,18,17,15,13,12,9,8,6,3:).26{(

}29,28,22,20,19,18,17,16,14,13,9,8,7,5:),25{(}28,27,23,21,20,19,18,15,14,10,8,7,6,4:),24{(

}29,28,27,26,24,20,19,15,13,12,11,9,5,4:),23{(}30,29,28,27,25,19,18,14,12,11,10,6,5,3:),22{(

}30,29,28,26,24,18,17,16,13,11,10,7,6,4:),21{(}30,29,27,25,24,23,17,16,15,12,10,8,7,5:),20{(

}30,28,26,25,24,23,22,16,15,14,11,9,8,6:),19{(}29,27,26,25,24,22,21,15,14,13,10,9,7,3:),18{(

}30,28,27,26,25,21,20,16,14,13,12,8,4,3:),17{(}30,29,25,21,20,19,17,15,14,11,10,9,4,2:),16{(

}30,26,24,23,20,19,18,16,14,13,10,5,3,2:),15{(}27,25,24,22,19,18,17,16,1315,12,6,4,2:),14{(

}28,26,25,23,21,18,17,15,14,12,11,7,5,2:),13{(}29,27,26,23,22,20,17,14,13,11,10,8,6,2:),12{(

}30,28,27,23,22,21,19,16,13,12,10,9,7,2:),11{(}29,28,24,22,21,20,18,16,15,12,11,8,3,2:),10{(

}29,27,26,25,23,19,18,16,11,8,7,4,3,2:),9{(}28,26,25,24,20,19,17,12,10,9,7,6,3,2:),8{(

}30,27,25,24,21,20,18,13,11,9,8,6,5,2:),7{(}30,29,26,24,22,21,19,14,12,8,7,5,4,2:),6{(

}30,29,28,25,23,22,20,15,13,7,6,4,3,2:),5{(}29,28,27,24,23,21,17,16,14,9,6,5,3,2:),4{(

}30,28,27,26,22,18,17,15,10,9,8,5,4,2:),3{(}16,15,14,13,12,11,10,9,8,7,6,5,4,3:),2{{(5
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}}.29,28,25,24,23,18,14,13,12,10,9,8,4,2:),30{(}30,28,27,24,19,17,15,14,13,11,8,7,3,2:),29{(

}30,29,27,26,20,18,16,15,14,12,9,7,6,2:),28{(}29,28,26,25,21,19,16,15,13,10,8,6,5,2:),27{(

},28,27,25,24,22,20,16,14,11,10,7,5,4,2:).26{(}30,27,26,24,23,21,15,12,11,10,6,4,3,2:),25{(

}30,29,26,25,22,17,16,13,12,11,9,5,3,2:),24{(}30,25,22,21,18,17,16,14,10,8,7,6,3,2:),23{(

},26,24,23,21,20,17,16,15,13,9,8,7,4,2:),22{(}27,25,23,22,20,19,15,14,12,9,8,5,3,2:),21{(

},28,26,22,21,19,18,14,13,11,9,6,4,3,2:),20{(}29,27,21,20,18,17,13,12,10,7,5,4,3,2:),19{(

}30,28,23,20,19,17,16,12,11,8,6,5,4,2:),18{(}29,24,23,22,19,18,15,11,10,9,7,6,5,2:),17{(

},28,27,26,24,23,22,18,13,12,8,7,6,5,3:),16{(}29,28,27,25,22,21,17,12,11,9,8,7,6,4:),15{(

}30,29,28,26,23,21,20,11,10,9,8,7,5,3:),14{(}30,29,27,24,22,20,19,16,10,9,8,6,4,3:),13{(

}30,28,25,24,21,19,18,16,15,9,7,5,4,3:),12{(}29,26,25,24,20,18,17,15,14,8,6,5,4,3:),11{(

}30,27,26,25,23,19,17,14,13,9,7,6,5,4:),10{(}30,28,24,22,21,20,17,15,14,13,12,10,6,5:),9{(

}30,29,27,23,22,21,18,16,15,14,13,11,5,4:),8{(}29,28,26,23,22,19,17,16,15,14,12,10,4,3:),7{(

}28,27,25,23,20,18,17,16,15,13,11,10,9,3:),6{(},27,26,24,21,19,18,17,16,14,12,11,10,9,8:),5{(

}30,26,25,22,20,19,18,15,13,12,11,10,8,7:),4{(}29,25,24,23,21,20,19,16,14,13,12,11,7,6:),3{(

}30,29,28,27,26,25,24,23,22,21,20,19,18,17:),2{{(6
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Then adjacency matrices 654321 ,,,, MandMMMMM of 654321 ,,,,, CandCCCCC respectively. 

Then by the elementary properties of matrices we can find the following results: 
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30654321)1( JMMMMMM   

3041)2( IMM   

.,,,,,)3( 6

'

65

'

54

'

42

'

32

'

21

'

1 MMMMMMMMMMMM   

654

2

6

6565654

2

5

6645544

2

4

635343

2

3

262252242,132

2

2

615141312211

2

1

6.714)(

)(7,76.14)(

,,)(

0,0,0,0)(

14,14,29,0)(

.0,0,0,0,,)(

)4(
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MMMMMMMMv

MMMMMMMMiv

MMMMMMMiii

MMMMMMMMMMMMMii

MMMMMMMMMMMMMi













 

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

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

Consider the matrix 654321 )1(.1.0.1.1.0 MMMMMMM   
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0111111111111111

1011111111111111

1011111111111111

1011111111111111

1101111111111111

1101111111111111

1111101111111111

1111101111111111

1111110111111111

1111110111111111

1111110111111111

1111111011111111

1111111011111111

1111111011111111

1111111101111111

1111111101111111

1111111110111111

1111111111011111

1111111111011111

11111111011101111

1111111110111111

1111111111011111

1111111111011111

1111111111101111

1111111111110111

1111111111110111

1111111111111011

1111111111111101

111111111111111111111111111110
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[- is written in place of -1] 

.)130(29 3030 IIMMMM TT   Which show that M is another symmetric conference 

matrix of order 30. 
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