
Mathematical Theory and Modeling                                                                                                                                                  www.iiste.org 

ISSN 2224-5804 (Paper)    ISSN 2225-0522 (Online) 

Vol.5, No.5, 2015 

 

45 

An Analysis of Group Theoretic Properties of A Class of (123)- 

avoiding Pattern of Aunu Numbers Using Thin Cyclic Design 

Usman .A* And Magami M.S **  

*Department of mathematics and Computer Sciences. Umaru Musa Yar’adua University, P.M.B. 2218 Katsina. 

Nigeria 

**Department of Mathematics, Usmanu Danfodiyo University,  P.M.B. 2346 Sokoto. Nigeria 

Abstract 

This paper looks on some Application of Aunu group using some class of cyclic design. It shows that by using 

the procedure of thin cyclic designs the element of the generating set can be generated from another, this shows 

that each of the four element of the generating set has index 5and procedure produce 20 instinct element from 

Aunu group having only 4 distinct cyclic. 
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1 Introduction 

Aunu permutation pattern is a possible pairing scheme involving pairs of numbers associated by some 

precedence relation see (Ibrahim and Audu, 2005). The governing conditions for the generation of these numbers 

are outlined in (Ibrahim, 2004; 2005). The study of these numbers was conducted based on a precedence 

parameter governed by some axioms which were centered on probability theory (doubt). The set of numbers was 

originally called a set of some special numbers with restricted pattern-avoiding words and permutations. 

Different researchers worked on this set of numbers and named it differently; for instance, Abor (2009) call it 

Aminu numbers, and later improved in Usman and Ibrahim (2011), on the formulation of a generating 

Function for Aunu Permutation Pattern s Thus: Where mp means taking integer modulo p in each of the cycles. 

The detailed applications of these numbers can be found in Ibrahim (2007). In Association scheme Constructions 

were undertaken in Magami and Ibrahim (2011) of Association scheme using the (123)-avoiding class of Aunu 

permutation patterns. Further, Magami et al (2012) constructed some association scheme using some (132)-

avoiding class of Aunu permutation. In design theory, theoretic constructions were made in Usman and Ibrahim 

(2011) of a thin cyclic designs using the (123)-avoiding class of Aunu permutations Patterns. These researches 

employed the use of the special class of (132) and/or (123)-avoiding permutations pattern referred to as "Aunu 

pattern” to formulate a generalized generating function for the pattern (section 10). For n ≥ 5we have the 

sequence: 2,3,5,6,8,9,11,14 

 

2 Some Basic Definition  

2.1 Definition 

An association scheme with S associate classes on a finite set Ω is a partition of Ω×Ω in to sets Co C1, C2, 

……….C.3 (called associate class) such that 

(i) )(0  DiagC  

(ii) iC  is symmetric for i=1,2,………..s 

(iii) For all ),,( kji  in{0,1,…………..s} there is an integer
k

ijp  such that, for all kcin),(   

  k

ijji PCandC  ),(),(:   

Note the superscript 
k

ijPinK  does not signify a power. 
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2.2   Definition 

An incomplete-block design with treatment set , is a thin cyclic design if there is some subset ɸ of t , such 

that the blocks are all the distinct translates of ɸ: the design is said to generated by ɸ. An incomplete-block 

design is a cyclic design its block can be partitioned into sets of blocks such that each set is thin cyclic design. 

Let Θ = t , for a translate of   is the set of the form    :  for some in  is a 

translate of itself 

3 Application of Aunu Group in Cyclic Designs 

In this section we shall introduce an application of Aunu group using some class of cyclic designs. 

Example 3.1. Consider the following generating set of Aunu group 

 0.4.3.2.1  4.2.0.3.1  3.0.2.4.1  2.3.4.0.1  

 1.0.4.3.2  0.3.1.4.2  4.1.3.0.2  3.4.0.1.2  

 2.1.0.4.3  1.4.2.0.3  0.2.4.1.3.  4.0.1.2.3  

 3.2.1.0.4  2.0.3.1.4  1.3.0.2.4  0.1.2.3.4  

 4.3.2.1.0  3.1.4.2.0  2.4.1.3.0  1.2.3.4.0  

Where 0 denote the number 5 and P = 5. 

 

It follows that using the procedure of thin cyclic designs as (Example 3.1) none of the elements of the generating 

set can be generated from another. This shows that each of the four elements of the generating set has index 5. 

This procedure produces 20 distinct element from Aunu group having only 4 distinct cyclic. 

Method of Construction 

Proposition 3.1.the index of Aunu group generated using thin cyclic design for p>5 is given as  
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             In general for any p we obtain 
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The result follows  

Theorem  3.1. using additive modulo p on Aunu permutation patterns and in accidence with the procedure 

expressed in the order of Aunu groups enlarges respectively from 5.7.11………..to 20.42.110….. 

Proof: 

It follows from this design that the summation is done using additive notation modulo   p on all the cyclic of 

Aunu group. 

From the proposition 2.1 the total sum of all cyclic in Aunu group is given by p (p-1) there for the total number 

of cyclic obtainable from the design corresponds with the total sum of cyclic in Aunu group that is  p( p-1 )  so 

that. For p 5.7.11….we obtains 20.42.110……Respectively. 

In this section a formulation of the procedure used for identifying the relevant theoretic properties our 

application is undertaken. Consider the following 

The equation )1(
2









pp

p
for p>2 as follows  

2.  6.  20.  42.  110.  156.  272.  342.  506.  812.  930.  1332.  1640.  1806.  2162.  2756.  3422  

2660.  4422.  4970.  52567.  6162.  6806.  7832.  9312.  10100.  10506.  11342.  11772. 

12656.  16002.  17030.  18632.  19182.  22052.  22650.  24492.  26406.  2772.  39756   

31862.  32580.  36290.  37056.  38612.  39402.  44310…….. 

As an illustrations we construct the concurrencies in thin cyclic using Aunu group for p=5  

Application 

Let   4.3.2.1.0      .then 


















..

)4.4().3.4().2.4().1.4().0.4(

)4.3().3.3().2.3().1.3().0.3().4.2().3.2().2.2().1.2().0.2(

).4.1().3.1().2.1().1.1().0.1().4.0().3.0().2.0().1.0().0.0(

 

Also the index of   4.3.2.1  is 5and t= 5.so the concurrences in the thin design generated by are: 

0m  ( ) =  )0.0()4.4().3.3().2.2().1.1().0.0( A  

0m  ( )   )1.0()3.4().4.3().2.3().3.2).(1.2().2.1().0.1().1.0( A  

0m  ( )    )2.0()2.4().4.2().1.3().3.1().0.2().2.0( A  

0m  ( )    )3.0()1.4().4.1().0.3().3.0( A  

0m   ( )    )4.0().0.4().4.0( A  
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Consider the following set  

    2.3.4.0.13.0.2.4.14.2.0.3.10.4.3.2.1  

    4.0.12.4.10.3.13.2.1  

    0.1.23.0.21.4.24.3.2  

     1.2.34.1.32.0.30.4.3  

    2.3.40.2.43.1.41.0.4  

    2.4.01.3.04.2.02.1.0  

All can be represented as thin cyclic  design of index 5.each  

4Conclusion 

The underline procedure have yielded promising result on application and theoretic relationship between the 

Aunu permutation as group theoretic element and the thin cyclic design  as block of  orbit with special transition 

properties. 

References 

Ibrahim, A.A., (2004).Group theoretical interpretation of Bara'at al-dhimmah models for                   

            prayers that are not strictly consecutive. Mathematical Association of Nigeria.                

            Proceedings of Annual National Conference, Nigeria 35-46. 

Ibrahim A. A.  and Audu M. S. (2005), Some group theoretic properties of certain class of  

 (123) and (132) avoiding patterns of numbers: An enumeration scheme, African  

 Journal of Natural Sciences 8   79--84. 

Ibrahim A. A. (2006), Correspondence between the length of some class of permutation      

 patterns and primitive elements of automorphism group modulo n, Abacus, The  

 Journal of Mathematical Association of Nigeria 33  143--14. 

Ibrahim A. A. (2006), Graph algorithms and travelling salesman problem: A case of Kruskal 

 Algorithm and some Distribution Centers of a manufacturing Company, Abacus, The  

 Journal of mathematical Association of Nigeria 33 237--241.  

Ibrahim A. A. and Audu M. S.(2007),  On wreath product of permutation Group,  

 Proyecciones Antofagasta, Chile,  26  73--90. 

Ibrahim A. A. (2007), An Enumeration scheme and some algebraic properties of a special  

 (132) - avoiding class of Permutation Patterns, Trends in Applied Sciences Research 2  

 334--340. 

Ibrahim A. A. A (2007), Counting scheme and some Algebraic Properties of class of special  

permutation patterns, Journal of Discrete Mathematical Sciences and Cryptography   

 10 537--546. 

Magami M.S and Ibrahim A.A (2011), Construction of association scheme using (123)-avoiding  class of Aunu 

permutation pattern Nigerian Journal of pure and Applied Sciences3 5-7  

Magami M.S and Ibrahim A.A (2012),Construction of Some Varieties of Association Schemes;  Applications 

in a Typical Examination Grading System Proceedings of the Mathematical Association of Nigeria 33-37 

Sergi E.  and Marc N. (2003), consecutive patterns in permutations, Advances in Applied  

 Mathematics  30  110--125. 

Usman A. and Ibrahim A.A (2011), A New Generating Function for Aunu pattern:  Application in Integer 

Group Modulo n Nigerian Journal of pure and Applied  Sciences 1 1-4  

 

 

http://www.iiste.org/


The IISTE is a pioneer in the Open-Access hosting service and academic event management.  

The aim of the firm is Accelerating Global Knowledge Sharing. 

 

More information about the firm can be found on the homepage:  

http://www.iiste.org 

 

CALL FOR JOURNAL PAPERS 

There are more than 30 peer-reviewed academic journals hosted under the hosting platform.   

Prospective authors of journals can find the submission instruction on the following 

page: http://www.iiste.org/journals/  All the journals articles are available online to the 

readers all over the world without financial, legal, or technical barriers other than those 

inseparable from gaining access to the internet itself.  Paper version of the journals is also 

available upon request of readers and authors.  

 

MORE RESOURCES 

Book publication information: http://www.iiste.org/book/ 

Academic conference: http://www.iiste.org/conference/upcoming-conferences-call-for-paper/  

 

IISTE Knowledge Sharing Partners 

EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open 

Archives Harvester, Bielefeld Academic Search Engine, Elektronische Zeitschriftenbibliothek 

EZB, Open J-Gate, OCLC WorldCat, Universe Digtial Library , NewJour, Google Scholar 

 

 

http://www.iiste.org/
http://www.iiste.org/journals/
http://www.iiste.org/book/
http://www.iiste.org/conference/upcoming-conferences-call-for-paper/

