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Abstract 

The idea of dual of fuzzy modular lattice ordered m-group is introduced in this article, and 

some of its properties are explored. We also examine at the homomorphic image, pre mage and 

direct product of the dual of fuzzy modular lattice ordered m-group, as well as some associated 

lattice properties.  

1. Introduction 

The set of all fuzzy normal subgroups of a group is a sub lattice of a 

lattice of all fuzzy subgroups of a given group and is modular, according to 

Ajmal [1]. Using the concept of fuzzy partial ordering, Nanda [5] created the 

concept of fuzzy lattice. L-fuzzy lattice ordered groups and sub l-groups were 

first studied by G. S. V. Satya Saibaba [2]. The fuzzy lattice ordered m-group 

was presented by M. U. Makandar and A. D. Lokhande. In an attempt to 

make a generalised study of fuzzy set theory by investigating L-fuzzy sets, J. 

A. Goguen [3] replaced the valuationi set [0, 1] with whole lattice. Dr. M. 

Madurai and V. Rajendran [4] changed the definition of fuzzy lattice and 

proposed the concept of fuzzy lattice of groups, as well as analyzing some of 
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its main features. Dr. SG. Karpagavalli and D. Vidyadevi [6] have extended 

to fuzzy modular lattice in ordered groups and also investigated some of its 

basic properties. This article introduces the concept of a dual of fuzzy 

modular lattice ordered m-group and investigates some of its features. Also 

examine at the homomorphic image and preimage of the dual of a fuzzy 

modular lattice ordered m-group, as well as some related lattice features.  

2. Preliminaries 

Definition 2.1[6]. Let G be a group, M be any set if,  

(i) .Gmx    

(ii)     ,xmyymxxym   for all .,, MmGyx   Then G is called m 

group.  

Definition 2.2. Let  1, X  be a fuzzy set and G is a m-group G. A fuzzy 

set on  XGG ,  is called a dual of fuzzy m-group if,  

(i)        mymxxym  ,max  

(ii)    ,1 mxmx    for all .,, MmGyx   

Definition 2.3. Let     .,,, 1 XMXGX    A function  on G is said 

to be a dual of fuzzy lattice ordered m-group if,  

(i)  ,G  is a m-group.  

(ii)  ,,G  is a lattice ordered group.  

(iii)        mymxxym  ,max   

(iv)     mxmx 
1

  

(v)       mymxmymx  ,max  

(vi)       ,,max mymxmymx   for all ., Gmymx    

4. Properties of Dual of Fuzzy Modular Lattice Ordered m-Group  

Proposition 4.1. Let G and G’ be two dual of fuzzy modular lattice 

ordered m-groups and ': GG   be a m-homomorphism defined by 
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   .xmmx   If B is a dual of fuzzy modular lattice ordered m-group of G’ 

then the pre-image  B1  is a dual of fuzzy modular lattice ordered m-group 

of G.  

Proof of Proposition 4.1. Assume B is a dual of fuzzy modular lattice 

ordered m-group of G’.  

Let Gmzmymx ,,   

(i) 
 

             yxmxymxymxym BBBB



1   

             mymxymxm BBBB  ,max,max   


 

 
 

 mymx
BB

11 ,max 





  

(ii) 
 

              xmxmmxmxmx BBBBB





11111   

  
 

 mxmx
BB

1


  

(iii) 
 

       mymxmymxmymx BBB



1   

     
 

 
 

 mymxmymx
BBBB

11 ,max,max 





  

(iv) 
 

       mymxmymxmymx BBBB



1   

     
 

 
 

 mymxmymx
BBBB

11 ,max,max 





  

(v) 
 

 
 

     mzmxmymxmymxmymx BBBB
 





11   

        mzmxmymx BBBB  ,,max  

      mzmxmymx BBB  ,max   


 

 
 

 
 

 mzmxmymx
BBB

 








111 ,max   

Therefore  B1  is a dual of fuzzy modular lattice ordered m-group of G.  
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Proposition 4.2. If  iA  is a family of dual of fuzzy modular lattice 

ordered m-group of G, then iA  is a dual of fuzzy modular lattice ordered    

m-group of G where    ., GmxmxmxA Aii    

Proof of Proposition 4.2. Let Gmzmymx ,,   

(i)             mymxmymxxymxym AiAiAiAiAi  ,max  

       mymx AiAi   ,max  

(ii)            mxmxmxmx AiAiAiAi 
  11

  

(iii)           mymxmymxmymx AiAiAiAi  ,max   

    mymx AiAi   ,max   

(iv)           mymxmymxmymx AiAiAiAi  ,max   

    mymx AiAi   ,max   

(v)            mymxmymxmymx AiAiAi     

   mzmxAi    

       mzmxmymx AiAiAi  ,min,max  

Proposition 4.3. If A is a fuzzy set in G and  is a m-homomorphism of 

G, then the fuzzy set    GmxmxmxA A   ,;   is a dual of fuzzy 

modular lattice ordered m-group.  

Proof of Proposition 4.3. Let Gmzmymx ,,   

(i)             yxmxymxymxym AAAA     

         mymxymxm AAAA  ,max,max   

    mymx AA
  ,max   

(ii)           1111   xmmxmxmx AAAA  

   mxmx AA
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(iii)        mymxmymxmymv AAA     

         mymxmymx AAAA
  ,max,max   

(iv)        mxmxmymxmymx AAA    

         mymxmymx AAAA
  ,max,max   

(v)        mzmxmymxmymxmymx AAAA     

         mzmxmymx AA    

      mzmxmymx AAA  ,max   

      mzmxmymx AAA  ,max   

Therefore A  is a dual of fuzzy modular lattice ordered m-group of G.  

Proposition 4.4. Let ': GGf   be a lattice group m-homomorphism and 

A is a fuzzy set in dual of fuzzy modular lattice ordered m-group of 'G  then 

 Af 1  is a dual of fuzzy modular lattice ordered m-group of G.  

Proof of Proposition 4.4. Let Gmzmymx ,,  and A be a dual of fuzzy 

modular lattice ordered m-group of G’.  

(i)                  ymfxmfAmyfmxfAxymAfxymAf 1   

           ymfAxmfAyfxmfA ,max   

               myAfmxAfmyfAmxfA 11 ,max,max    

(ii)                  xmfAxmfAmxfAmxAfmxAf 
 11111  

      mxAfmxfA 1   

(iii)           myfmxfAmymxAfmymxAf 1   

    ymfxmfA   

             myfAmxfAymfAxmfA ,max,max   

        myAfmxAf 11 ,max    
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(iv)           myfmxfAmymxAfmymxAf 1   

    ymfxmfA    

             myfAmxfAymfAxmfA ,max,max    

        myAfmxAf 11 ,max    

(v)            mzmxAmymxAmymxAfmymxAf   11   

              zxmfmyfAmxfAzxmfyxmfA  ,max   

            mzmxAfmyAfmxAf   111 ,max  

Therefore  Af 1  is a dual of fuzzy modular lattice ordered m-group of G.  

5. Direct Product of Dual of Fuzzy Modular Lattice Ordered M-

Group  

Definition 5.1. Let iA  be a fuzzy set of iG  for .,,2,1 ni   Then the 

product  niAi ,,2,1   is the function  2121 ; GGAAA n  

LGn   defined by     max,,2121  nn xxxmAAA   

      .,,, 2211 nn mxAmxAmxA    

Proposition 5.2. The direct product of dual of fuzzy modular lattice 

ordered m groups is a dual of fuzzy modular lattice ordered m-group.  
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