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ABSTRACT:  It is natural to disguise a message of utmost secrecy such that only the sender and receciver can read 

the hidden message. The problem arises when there is a disruption that can alter the original message. This alteration 

is detected and corrected with the aid of computing the Fuzzy Hamming Distance between codewords and Fuzzy 

Hamming Weight of a codeword, But still manual computation has limitations and it is not possible to compute the 

above menntioned parameters by hand as it is time consuming. Thus a MATLAB program has been elaborated in 

this article which determines the Fuzzy Hamming Distance between codewords and Fuzzy Hamming Weight of a 

codeword instantaneously thereby saving a lot of time. 

Keywords: Supply few keywords related to your work.  All the keywords must be separated by comma. 

 

1.  INTRODUCTION 

Transmission and receival of messages through various channels plays a major role in communication. 

Communication can be achieved through various mediums. The study of such forms and modes of communication 

were proposed by Shannon [3] that was later established in several works [8, 9, 11-15] . Whenever the original 

message is changed due to errors, a new message is received by the receiver. This new message leads to 

miscommunication as this was not intended to be sent which recovers the original codeword with the aid of 

Hamming Distance. This concept is now combined with Fuzzy Logic proposed by Zadeh [16], which opens up the 

additional advantage of having accurate degree of association of each codeword with the others. This accuracy is 

achieved by using the notion of fuzzy logic as proposed in [1]. MATLAB is a programming language that has its 

utilisation in almost all branches of Science and Technology. It reduces complex problems to the most simplest form 

and provides accurate results thereby saving lots of energy and time. This paper is organized as follows. Section -1 

consists of Introduction and Section-2 consists of the Preliminaries and the notion of fuzzy hamming ball together 

with it’s properties are also introduced in this section. In Section -3, a simple Matlab program is given which 
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computes the fuzzy hamming weight, fuzzy hamming distance between two codewords and finally conclusions are 

given. 

2. PRELIMINARIES  

In this section, the basic preliminaries required for the study are given. Throughout this paper  

represents the largest integer less than or equal to  

Definition 2.1  [1] A q-ary code is a set of sequences of symbols where each symbol is chosen from a set 

={ , ,..., } of q distinct elements where  denotes a finite field.   

Definition 2.2 [1] A  Binary Code is a sequences of  and  which are called codewords.   

Definition 2.3 [1] For a finite field , let ( ) denote the set of all ordered n-tuples a=  where each 

. The elements of  are called  vectors or words  

Definition 2.4  [1] For a finite field , the weight w(x) of a vector x in  is defined to be the number of non-zero 

entries of x.  

Definition 2.5  [1] If  are defined to be the positions of  in a codeword , then  

are called relative weight of codeword . If 11...1 is a codeword of length n, then its relative weight is  

 

 This weight is called the  of code  .  

Definition 2.6  [1] The  of a codeword  in  is denoted by  

 

Definition 2.7   [6] The Exclusive Or is a basic computer operation denoted by XOR or , which takes two 

individual bits  and  and yields  

 

Definition 2.8 [7]  Let  be a code and {C , C ,…, C } be the collection of codewords having the same or 

different lengths in . The fuzzy hamming weight of any codeword C  in  where 1  l  m in (denoted by 

(C )) is defined as the function from {C ,C ,...,C } to I = [0, 1] and it is expressed as  (q  0), where p 

represents the number of non-zero entries of the codeword C  of  and q represents the maximum relative weight of 

the same codeword C  of  (l = 1, 2, ..., m).  

Definition 2.9  [7]  Let  be a code and {C , C  ,…, C } be the collection of codewords in  where each 

codeword is of the same length . The fuzzy hamming distance between two codewords C  and C  in  where 1  i, 

j  m (denoted by (C , C ) is defined as the function from {C ,C ,...,C } to I = [0, 1] and it is expressed as 

 (q  0), where p represents the number of vectors by which the two codewords C  and C  in  (1  i, j  m) 

differ and q represents the maximum relative weight of the codewords C  and C  in  (1  i, j  m).  
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Proposition 2.10   [7]  Let  be a code and {C , C  ,…, C } be the collection of codewords in  where each 

codeword is of the same length. Then for any three codewords  C , C , C  in  (where i  j  k, i, j, k = 1,2,...,m), 

the fuzzy hamming distance ( ) between every pair of codewords in  satisfies the triangle inequality  

(C , C )  (C , C ) + (C , C ). 

Remark 2.11  [7]  Let  be a code and {C , C , …¦, C } be the collection of codewords in  where each 

codeword is of the same length. Then, for any two codewords  and  in  (1  i, j  n) , (C , C ) = 

(C ).  

2.1  Fuzzy hamming ball and it’s properties  

Definition 2.12  Let  be a code and {C , C  ,…, C } be the collection of codewords in  where each codeword 

is of the same length. The fuzzy hamming ball with radius   centered around C   {0, 

1} ia function from {C ,C ,...,C } to I = [0, 1] and it is defined as the collection of codewords {C }  for which 

(C , C )  .  

Notation 2.1  A code  of legth n having M number of codewords and with minimum fuzzy hamming distance say 

 is denoted by . 

Proposition 2.13   Let  be a  code such that the minimum fuzzy hamming distance  = . Then  can 

correct  errors and  can detect  errors.   

Remark 2.14   From Proposition 2.6, it is clear that  can correct errors and can detect  errors.  

Proposition 2.15  Let  be a (n, M, ) code such that the minimum fuzzy hamming distance  = . Then  can 

correct  errors and simultaneously detect  errors.  

2.2  MATLAB Program 

     In this section a simple MATLAB program is framed, which computes the fuzzy hamming weight and fuzzy 

hamming distance between two codewords along with an example. The manual method of computing the fuzzy 

hamming weight and fuzzy hamming distance can be used whenever the length of the codewords are small. But if 

the length increases it is not possible to compute these quantities as they are cumbersome. Having this in mind this 

MATLAB program has been developed which simplifies the effort and time required in manual computation. The 

program is framed with the aid of a function file in MATLAB. This function file retains the formula for finding 

 of a codeword and  between two codewords and whenever necessary this file can be used by just 

giving the bits in the two codewords whose Fuzzy Hamming Weight and Fuzzy Hamming Distance must be find 

out. The program in the Function File of MATLAB is as follows: 

1 function [ h , g , a ] = hammingweight (n , x , y )  % The syntax of the function file 

2 n = (n*(n+1) ) / 2 ;   % Formula for finding the Maximum Relative Weight 

3 h = (nnz (x==1)) /n;  % Computes FHW of the First Codeword 

4 g = (nnz (y==1)) /n;   % Computes FHW of the Second Codeword 

5 b = [x ; y ] ;    % Combines the two vectors as a single matrix 

6 a = nnz (b (1 , : ) ~=b ( 2 , : ) ) /n ; % Computes FHD between the Codewords 

7 end 

Again in the command window, the two codewords are given as follows: 
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 x = [a  a  ... a ];  

  y = [b  b  ... b ];               [The codewords are given as separate vectors] 

  n = The   length   of  codewords; 

  format rat                        [formatrat displays fractional output] 

  [Output variables] = functionfile name(n,x,y) 

The function file is called after specifying the inputs.  

Example 

 For example, if the collection of two codewords whose Fuzzy Hamming Weight and Fuzzy Hamming Distance are 

to be computed are 1001 and 1101, then they are given in the command window as follows:  

  x = [1 0 0 1 1 1 0 0 1 1 1 0 0 0 0 1 0 1 1 1 0 1 0 1 0 1 0 1 0 1 1 0 1 0 1 0 1 1 0 1 0 0 1 1 0 1 1 0 1 1]; 

 y = [1 1 1 1 0 1 1 0 0 1 1 0 1 0 1 1 1 0 1 0 1 1 0 0 0 1 1 0 1 1 1 0 1 1 0 1 0 1 0 1 0 1 1 0 1 0 1 1 0 0]; 

  n = 50;  

 format rat  

 [h,g, a] = FHD(n,x,y) 

The following output is now obtained  

h =  

   28/1275  

       g =  

    2/85  

a =  

26/1275 

 

Fig 1: Computation of Fuzzy Hamming Weight and Fuzzy Hamming Distance Using MATLAB 
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3. RESULTS & DISCUSSION 

From Figure 1, we can see that even for the codewords of length 50 the MATLAB program that has been 

developed has computed the fuzzy hamming weight and fuzzy hamming distance immediately. The same 

computation can take a longer time while computed manually and as the length of the codewords increases it is 

possible that manual computation can go wrong at few places unintentionally. Another advantage of this 

program is that it can be extended to even for codewords of still higher length say 100, 1000 and so on. Thus, 

this program can be used to compute the fuzzy hamming weight of codewords and fuzzy hamming distance 

between two codewords in a matter of few seconds thereby saving us a lots and lots of time.  

4. CONCLUSION 

It is always a truth that whenever people are presented with varied options to choose, they end up choosing 

the best and when they are given several methods they search for the most easiest method to get their work done 

faster. Finding a method that is both best and the easiest will save us from lots of time for which an attempt has been 

done in this paper. 
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