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	 Abstract 
An intuitionistic fuzzy set is characterized by membership and non-membership functions. The notions of the soft set and multiset are other useful instruments in the modeling of some problems. In this paper, the concept of intuitionistic fuzzy soft multisets (IFSMSs) and set-theoretical operations of IFSMSs are defined. Fundamental definitions and operations are supported with examples to make the concepts more understandable.
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1. Introduction
In real life, human being encounters some situations involving uncertainty and incomplete information. Researchers seek constantly new ways to cope with such situations. As a result of this search, new mathematical theories have emerged. The well-knowns of these are fuzzy set theory [1], intuitionistic fuzzy set theory [2], rough set theory [3], soft set theory [4], neutrosophic set theory [5], and multiset theory [6]. Recently, the properties and applications of the intuitionistic fuzzy sets and multisets have been studied extensively.	
The concept of the soft set was introduced by Molodtsov [4] as a mathematical tool to deal with some uncertainties. Then, Maji et al. [7] defined several operations between two soft sets and derived some properties of soft set operations. The soft set theory has a rich application area in solving practical problems in economics, social science, medical science etc. Many interesting results of soft set theory have been studied by embedding the ideas of fuzzy sets and intuitionistic fuzzy set. 	
In the solving of the decision-making problems multisets, intuitionistic fuzzy sets, and soft sets have individual advantages. In this paper, to utilize by integrating the advantages of mentioned sets in the modeling of the decision-making problems, we define the concept of intuitionistic fuzzy soft multiset. we define the concept of intuitionistic fuzzy soft multisets (IFSMSs). We also define the set theoretical operations of IFSMSs and obtain some of their properties. 

2. Preliminaries
In this section, some definitions and operations which they will be required in the next sections are given.
Definition 2.1. [1] Let  be a nonempty set called initial universe. Then, a fuzzy set  is defined by its membership function  as follows:

the value  is called the membership degree of . This numerical value  expresses the degree of  belonging to the fuzzy set . Also, fuzzy set  on  can be written as follows:
.
From now onward  will be denote the family of all fuzzy sets .
Definition 2.2. [8] Let  be a nonempty set,  be an indexing set and  a family of partially ordered sets. A fuzzy multiset  in  is a set: 
.
Definition 2.3. [2] An intuitionistic fuzzy set (IFS) over  is defined as an object of the following form 
 where the functions  and  define the degree of membership and the degree of non-membership of the element , respectively, and for every .		
In addition, for all , ,  are intuitionistic fuzzy universal and intuitionistic fuzzy empty set, respectively.
Definition 2.4. [2] For every two IFS’s  and  the following operations and relations are valid:
1. Inclusion: 
2. Equality:  and  
3. Complement: 
4. Intersection: 
5. Union: 
6. Addition: 
7. Multiplication: 
Definition 2.5. [9] Let A be an IFS. Then,  is called the score function of intuitionistic fuzzy elements of A.
Definition 2.6. [10] A triangular norm (t-norm, for short)  is a  map which satisfies:
,
,
,
.
Definition 2.7. [10] A triangular norm (t-conorm, for short)  is a  map which satisfies:
,
,
,
.
Definition 2.8. [10] For two intuitionistic fuzzy sets  and  in , we define the generalised intersection and union as:		,
.
where  denotes a t-norm and  a t-conorm.
Definition 2.9. [11] Let X be a nonempty set. An Intuitionistic Fuzzy Multiset A denoted by IFMS drawn from X is characterized by two functions: 'count membership' of  and 'count non membership' of  given respectively by  and  where Q is the set of all crisp multisets drawn from the unit interval  such that for each , the membership sequence is defined as a decreasingly ordered sequence of elements in  which is denoted by  where  and the corresponding non membership sequence will be denoted by  such that  for every  and .
An IFMS A is denoted by .
Definition 2.10. [4,7,12] Let Let be a set of parameters,  and  be the universal set of objects. A soft set over  is a set of pairs defined as follows:  where  and  is called approximate function of the soft set . The image of  under mapping  is called -element.
After this time, the set of all soft sets over  and parameter sets  will be denoted by .
Definition 2.11.[12] For every two soft sets  and  the following operations and relations are valid:
1. Inclusion: 
2. Equality: 
3. Complement: 
4. Intersection:  for all 
5. Union:  for all 
Definition 2.12. [13,14] Let  be an initial universe,  be the set of all intuitionistic fuzzy set over ,  be a set of all parameters and . Then an intuitionistic fuzzy soft set (IFS-set)  over  is a function from  into .
Where, the value  is an intuitionistic fuzzy set over . That is, , where  and  are the membership and non-membership degrees of  to the parameter , respectively.
Note that, the set of all intuitionistic fuzzy soft sets over  is denoted by .
3.   Intuitionistic Fuzzy Soft Multisets
Let  be a universal set and  be a parameter set. Then, an intuitionistic fuzzy soft multiset (IFSMS) is a set defined as follows:

such that for . In generally, such elements are not displayed in IFSMS. Here,  is called intuitionistic fuzzy multi element (IFME) and n denotes number of different intuitionistic fuzzy element (IFE) in IFME corresponding to .
Here,  denotes the repeating number of IFEs in  evaluated with parameter .
Example 3.1. Consider universal set  and parameter set . Then, an IFSMS  can be written as 



Definition 3.1. Let  be an IFSMS on  and parameter set . Then, cardinality of  according to parameter  denoted by  is defined as follows: .
From now on set of all IFSMS over  and parameter set  will be denoted by . Throughout the paper, IFMS will be denoted by  and IFME will be denoted by .
If , then .
Definition 3.2. Let  . Then,  and , decreasing sequence of the elements in  according to score function of IFE is denoted by . Here  denotes IFEs such that . This sequence is called ordered sequence of . Also,  denotes sequence of repetition number corresponding to elements of the ordered sequence .
After that,  is called ordered IFSMS (OIFSMS) and is deneoted by . Set of all OIFSMSs on  and  is denoted by .
Definition 3.3.	 Let	, 
. Then, it is said to be   is subset of , if   for , and denoted by .
Remark 3.1. Sometimes it may be  or . If ,  and  are equalized by adding  times  to . Set of all equalized OIFSMSs on  and  is denoted by . Then, subsethood relation is checked.  If , then subsethood relation doesn't exist.
Note 3.1. Equalization method mentioned above will be used in other set operations such as union, intersection, and so on.
Example 3.2. Let us consider the universal set  and parameter set . Assume that s  and  are given as follows:


 and



Since, for all  ,  subset , i.e, .
Definition 3.4. Let . If  and , , then it is called an empty IFSMS, and denoted by .
Definition 3.5. Let . If  and , , then it is called an universal IFSMS, and denoted by .
Definition 3.6. Let . If  and , , then it is said that  equal to  and denoted by .
Proposition 3.1. Let . Then 
1. 
2. 
3. 
4. .
Proof. The proofs are clear from Definition 3.3.
Corollary 3.1. Let . Then,
1. 
2. .
Definition 3.7. Let  . Then the complement of  denoted by , is defined as follows:
  
Example 3.3. Consider universal set  and parameter set . Assume that IFSMS  is given as follows:



Then, the complement of   can be written as



Proposition 3.2. Let . Then, 
1. =
2. 
Proof. The proofs are clear from Definition 3.7.
Definition 3.8. Let	, 
. Intersection of  and , denoted by , is defined as follows:

Proposition 3.3. Let , , and . Then,
1. 
2. 
3. 
4. =
5. 
Proof. The proofs are clear from Definition 3.8.
Definition 3.9. Let	, 
. Union of  and , denoted by , is defined as follows:

Proposition 3.3. Let , , and . Then,
1. 
2. 
3. 
4. =
5. 
Proof. The proofs are clear from Definition 3.9.
Example 3.4. Let us consider the universal set  and parameter set . Assume that s  and  are given as follows:


 and


 Then


 and


.
Remark 3.2. Let . If  or , then  and .
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