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Abstract: To deal with the uncertainties, the recently known and developed topic was fuzzy soft set. Fuzzy soft set structures are 

very useful in many areas of applied mathematics and computer science. In this paper, we introduce a new operation of Hadamard 

product on fuzzy soft matrix. To evaluate the efficiency of these new proposed product of fuzzy soft matrix, a fuzzy soft matrix 

cryptosystem has been explained. Nowadays our life is not possible without social media because we are connected everywhere and 

share anything through online but the problem is security. In this application part we have introduced a strong security system to 

share the message. A new fuzzy soft encryption and decryption is introduced. 
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I. Introduction 

Fuzzy soft Matrix is the generalization of soft Matrix. In economics, engineering, environmental science, medical science, and many 

other fields researcher’s deals with the complexities of modelling uncertain data. Typical methods are not always successful, because 

the alternatives and attributes appearing in these cases may be of distinct types. The concept of fuzzy sets was first developed by 

Zadeh [22] in 1965, is the most optimistic framework for dealing with uncertainties. Most of the real-life situation problems 

encountered in the complexity involved uncertain or unknown data. In 1999, Molodtsov [9] has defined the soft set which is efficient 

to solve uncertain data. Çagman and Enginoglu [2] in 2010 had worked on the soft matrix which is a matrix representation of the 

soft set. In 2001, Maji et.al;[8] has initiated the idea of a fuzzy soft set by implant the concept of a fuzzy set into the soft set. In 2016 

Alcantud [1] was instigate some properties of fuzzy soft sets. In 2010 Majumdar et.al; and in 2009 Xiao [7,19] also bring in some 

properties of fuzzy soft set. Gong et al. [5] in 2013 introduced the concept of bijective fuzzy soft set. Cagman and Enginoglu [2] in 

2012 again analyse the fuzzy soft matrix and the related operations was reproduced which make theoretical perspective of the fuzzy 

soft sets more efficient. They presented the operation of products of fuzzy soft matrices and then proposed a fuzzy soft max–min 

decision making method using these products. Xiao et al. [20] and Pei and Miao [14] discussed the similarity between the soft sets 

and information systems. 

Secret way of transmission is clearly one of the most significant intentions of cryptography, therefore many keys such as 

secret-key, public-key of cryptosystems have been proposed to resolve it. It is furthermore widely confessed that the main security 

concept to be achieved is the semantic security by Rivest [15]. Stinson [18] has developed the theory and practice concept of 

cryptosystem. For secret communications a semantically secure public-key of cryptosystem is not only the most important, but for 

many complex aggregation protocols it is also fundamental primitive, such as electronic voting, electronic biometric and functions 

of secret evaluation to cite them. Nevertheless, in general having a secure cryptosystem is not sufficient to build efficient, elucidation 

for the above-mentioned problems. In general, more specified properties, such as kind of malleability, or even homomorphic 

relations, are beneficial to obtain practical constructions. 

A public-key encryption scheme allows one person to secure a message for a unique beneficiary, the one who has the 

corresponding private key (decryption key). But in reality, there is often a natural hierarchy, whether for security or for safety cause: 

the captain of the crew may want to be able to read some message sent to the members of the crew, people may want to be able to 

retrieve the plain texts even if they forgotten their private key. For that reason, it is highly appreciable to give schemes that enable 

to deal with intermediate layout, in which users are permitted to process their own data. Moreover, in reality, there are many 

scenarios on which we require more than a plain an encryption key.  
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Specifically, it is recursively useful that allows to carry out some computation on the plaintexts without revealing them 

explicitly. The Hadamard product defined on fuzzy soft matrices was used in fuzzy soft encryption and fuzzy soft decryption. 

 

II. PRELIMINARIES 

 

Definition 2.1:[9] 

 

Let V be the universal set and M be the family of parameters is a mapping from M to I(U) where I(U) is the power set and 

M is   the set of parameters. The pair (F, M) is called the soft set is the mapping from the parameter set M to V. 

 

Definition 2.2:[9] 

 

Let V be the universal set and M be the family of parameters. F is a mapping from E to 𝐽 (V) where 𝐽 (V) is the collection of 

all fuzzy subsets of V and M is the set of parameters. The pair (F, A) is called the fuzzy soft set. F is the mapping from the parameter 

set M to V. 

 

Definition 2.3[11] 

 

Let (F, A) be a Fuzzy soft set over V. Then a subset of V × M is uniquely defined by, 

𝑅𝐴   = {(v, m) : m ∈ A, v ∈ 𝐹𝐴(e)} ,which is called a relation form of (F, M).  

 

The characteristic function of   𝑅𝐴  is written by    µ
𝑅𝐴

: V × M → {0, 1}      

 

µ
𝑅𝐴

 (v, m) ={
µ

𝑗
(𝑐𝑗)       𝑒𝑗 ∈ 𝐴

0                𝑒𝑗 ∉ 𝐴
 

 

If           V = {𝑣1,𝑣2,. . . . . ., 𝑣𝑚}, M = {𝑚1, 𝑚2, .  .  .  .  . , 𝑚𝑛   and A ⊆ E, 

 

Then the  𝑅𝐴   can be presented by a table as in the following form 

 

 

Table 2.1(Representation of fuzzy soft matrix) 

 

 

If 𝑎𝑖𝑗=µ
𝑅𝐴

 (𝑢𝑖,𝑒𝑗), we can define a matrix 

                                     

                                       [𝑎𝑖𝑗]
𝑚×𝑛

=[

𝑎11         𝑎12 ⋯ 𝑎1𝑛

⋮ ⋱ ⋮
𝑎𝑛1       𝑎𝑛2 ⋯ 𝑎𝑛𝑚

] 

 

 

which is called an m × n fuzzy soft matrix of the soft set (F, M) over V. 

 

Example 2.4: 

 

Consider two pens from a shop, we denote them as 𝑠1 and 𝑠2 .Let the parameters be 𝑒1 , 𝑒2 colors of green and red, which 

is denoted by g and r respectively. 

 

U = {𝑠1 , 𝑠2 }, E= {g, r},A = {𝑒1 , 𝑒2 } 

 

The set, (FA, E) ⇒F (𝑒1 ) = {(𝑠1 ,0.8), (𝑠2 ,0.5)} , F (𝑒2 ) = {(𝑠1 ,0.4),(𝑠2 ,0.3)} 

  

The Fuzzy soft matrix been as follows: [
0.8 0.5
0.4 0.3

]. 

 

Definition 2.5: [4] 

 

 Let A and B be m × n matrices with entries in C. The Hadamard product of A and B is defined by [A ◦ B]ij = [A]ij [B]ij for 

all 1 ≤ i ≤ m, 1 ≤ j ≤ n. 

𝑹𝑨 𝒎𝟏 𝒎𝟐 . .         .           𝒎𝒏 

𝒗𝟏 µ
𝑅𝐴

 (𝑣1,𝑚1)  µ
𝑅𝐴

 (𝑣1,𝑚2)   µ
𝑅𝐴

 (𝑣1,𝑚𝑛) 

𝒗𝟐 µ
𝑅𝐴

 (𝑣2,𝑚1) µ
𝑅𝐴

 (𝑣2,𝑚2)   µ
𝑅𝐴

 (𝑣2,𝑚𝑛) 

. . .   . 

. . .   . 

. . .   . 

. . .   . 

𝒗𝒎 µ
𝑅𝐴

 (𝑣𝑚,𝑚1)    µ
𝑅𝐴

 (𝑣,𝑚𝑛) 
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III. PROPOSED METHOD 

 

In this section we define a new Hadamard Fuzzy Soft Matrix Product. 

 

Fuzzy soft matrix product: 

 

Let  [𝑎𝑖𝑗] , [𝑏𝑖𝑗] ∈  FSM. The entrywise product  .𝒆 is defined as [𝑎𝑖𝑗].𝒆 [𝑏𝑖𝑗]= [𝑐𝑖𝑗] , where 

 

 [𝑐𝑖𝑗] ={

𝒎𝒂𝒙(𝒂𝒊𝒋, 𝒃𝒊𝒋)               𝒂𝒊𝒋 > 𝒃𝒊𝒋

𝒎𝒊𝒏 (𝒂𝒊𝒋,   𝒃𝒊𝒋 )              𝒂𝒊𝒋 < 𝒃𝒊𝒋

𝒃𝒊𝒋                                       𝒂𝒊𝒋 = 𝒃𝒊𝒋

}  

 

Example: 

 

Consider two pens and two pencils from a shop, we denote them as 𝑠1 and 𝑠2 .Let the parameters be 𝑒1 , 𝑒2 colors of green 

and red, which is denoted by g and r respectively. 

 

U = {𝑠1 , 𝑠2 }, E= {g,r},A = {𝑒1 , 𝑒2 } 

 

consider two fuzzy soft matrices 

 

[𝑎𝑖𝑗] =[
𝟎. 𝟏 𝟎. 𝟓
𝟎. 𝟑 𝟎. 𝟒

]                [𝑏𝑖𝑗]  =[
𝟎. 𝟔 𝟎. 𝟓
𝟎. 𝟗 𝟎. 𝟑

] 

 

Product of two matrix according to the above Hadamard fuzzy soft product matrix was, 

 

                                    [
𝟎. 𝟏 𝟎. 𝟓
𝟎. 𝟑 𝟎. 𝟒

] .𝒆  [𝟎. 𝟔 𝟎. 𝟓
𝟎. 𝟗 𝟎. 𝟑

]= [
𝟎. 𝟏 𝟎. 𝟓
𝟎. 𝟑 𝟎. 𝟒

]. 

 

IV. PROPERTIES    

 

Associative property 4.1: 

 

Let [𝑎𝑖𝑗],[𝑏𝑖𝑗], [𝑐𝑖𝑗]  are Fuzzy soft matrix. The associative property of fuzzy soft matrix is defined as ([𝑎𝑖𝑗].𝒆 [𝑏𝑖𝑗]).𝒆 [𝑐𝑖𝑗]= 

[𝑎𝑖𝑗].𝒆 ([𝑏𝑖𝑗].𝒆 [𝑐𝑖𝑗]). The representation of .𝒆isentrywise product. 

 

Commutative property 4.2: 

 

Let [𝑎𝑖𝑗],[𝑏𝑖𝑗] are Fuzzy soft matrix.The commutative property of fuzzy soft matrixes defined as ([𝑎𝑖𝑗] .𝒆  [𝑏𝑖𝑗])= 

([𝑏𝑖𝑗] .𝒆 [𝑎𝑖𝑗]).The representation of .𝒆 is entrywise product. 

 

Distributive property 4.3: 

 

Let [𝑎𝑖𝑗],[𝑏𝑖𝑗], [𝑐𝑖𝑗]  are Fuzzy soft matrix.The distributive property of fuzzy soft matrix is defined as [𝑎𝑖𝑗].𝒆 ([𝑏𝑖𝑗] +

[𝑐𝑖𝑗] )= ([𝑏𝑖𝑗].𝒆 [𝑎𝑖𝑗]) + ([𝑐𝑖𝑗].𝒆 [𝑎𝑖𝑗]).The representation of .𝒆 is entrywise product. 

 

Multiplicative identity property 4.4: 

 

Let [𝑎𝑖𝑗] is Fuzzy soft matrix and [0] be the zero fuzzy soft matrix. The multiplicative property of fuzzy soft matrixis 

defined as  ([𝑎𝑖𝑗].𝒆 [I]) = [𝑎𝑖𝑗] =([𝐼].𝒆 [𝑎𝑖𝑗]).The representation of .𝒆  is entrywise product. 

 

Multiplicative of zero property 4.5: 

 

Let [𝑎𝑖𝑗] is Fuzzy soft matrix and [0] be the zero fuzzy soft matrix. The multiplicative of zero property of fuzzy soft matrix 

is is defined as ([𝑎𝑖𝑗].𝒆 [0]) = [0] =([0].𝒆 [𝑎𝑖𝑗]).The representation of .𝒆  is entrywise product. 

 

Dimension property 4.6: 

 

The dimension property of fuzzy soft matrix is defined as the product of an O×P fuzzy soft matrix and an P×R Fuzzy soft 

matrix is an O×R Fuzzy soft matrix. 
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V. FUZZY SOFT CRYPTOSYSTEM 

 

Generally, Cryptography enables to store sensitive information or transmit it across secure networks so that it cannot be 

read by anyone except recipient. Here it is shown that new encryption and decryption methodology. In this paper, we rectify it by 

the following algorithm. 

 

Fuzzy Soft encryption algorithm: 

 

1. Jemi takes a fuzzy soft set. 

2. Jemi finds corresponding soft matrix. 

3. Jemi parts message blocks and transfer it according to some secret key. 

4. Jemi makes product message with fuzzy soft matrix. 

5. Jemi turns from matrix to letter and sends to Jefi. 

 

Fuzzy Soft decryption algorithm: 

 

1. Jefi takes fuzzy soft matrix. 

2. Jefi parts cipher text blocks and transfers from secret key. 

3. Jefi makes product cipher text with fuzzy soft matrix. 

4. Jefi turns from matrix to letter. 

5. Jefi obtains message. 

 

VI. ANALYSIS OF ALGORITHM 

 

ENCRYPTION:   

 

1.) Jemi takes the fuzzy soft set, 

 

  (𝑓𝐴,E) = {(𝑒1;𝑢1, 𝑢2), (𝑒2; 𝑢1, 𝑢3, 𝑢4), (𝑒3; 𝑢4), (𝑒4, 𝑢1, 𝑢3)} 

 

    Consider the Fuzzy soft matrix, 

 

[

0.1 0.3 0 0
0.2 0 0.1 0.4
0 0 0 0.3

0.5 0 0.1 0

]. ------------ eqn 1 

 

 

KEY: 

 

 

 

 

 

 

 

 

2.) Jemiwants to send the message ‘ABSTRACT’ to Jefi.For that shebreaks the word into blocks as ABST – RACT. 

 

3.) Shemakes the block as fuzzy soft matrix using the key. 

 

 Fuzzy soft matrix of Block I (ABST) is  [

0.1 0.2 0.9 0.1
0.2 0.2 1.0 0.2
0.9 1.0 0.9 0.9
0.1 0.2 0.9 1.0

] 

 

 Fuzzy soft matrix of Block II (RACT) is[

0.8 0.8 1.0 0.8
0.8 0.1 0.3 0.1
1.0 0.3 0.3 0.3
0.8 0.1 0.3 1.0

]. 

 

4) Product block I with fuzzy soft matrix 1 using the Hadamard soft fuzzy product and we obtain ABST as KLSU.  

 Consequently, product block II with fuzzy soft matrix 1 and convert RACT as SRJH. 

A  B  C . . J K .. . . Z 

0.1 0.2 0.3   1.0 0.1    0.6 
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5)Jemi send the message (cipher text) as KLSUSRJH to Jefi. 

 

DECRYPTION: 

 

1) Mike receives the message KLSUSRJH and key. 

2) She converts the cipher text to fuzzy soft matrix. 

3) With that matrix using the proposed product she got the fuzzy soft matrix of Block I and Block II. 

4) She converts the fuzzy soft matrix into words. 

5) She obtains the message ABSTRACT. 

VII. CONCLUSION 

 

This system depends on Fuzzy soft sets and Fuzzy soft matrices. Thus, in this application we have taken fuzzy soft matrices 

where our gadgets read messages as binary numbers but there may be some uncertainty so we consider that as fuzzy soft matrices, 

this system makes fast encryption and decryption. To avoid hacking attacks, we should be careful in the choice of fuzzy soft sets. If 

we choose elements of the Fuzzy soft sets thus encryption security is increased. Also, similarly operations of column can make 

which make operations with line to which our scheme can be applied. We can secure the important information by using this method. 

By taking the best fuzzy soft matrix we can improve the security. We can easily store this in our computer memory. 
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