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 I.

 

Introduction

 Zadeh [20] introduced the concept of fuzzy sets with the aim to model the 
vagueness and ambiguity in complex systems. Fuzzy sets theory is the generalization of 
classical or crisp set. It has greater flexibility to

 

capture various aspects of 
incompleteness or imperfection in information about a situation. The key elements in 
the human thinking are not just the numbers but can be approximated to classes of 
objects in which the transition from membership to non-membership is gradual rather 
than abrupt. In dealing with vague notions, it is sometimes difficult to determine the 
exact boundaries of class, hence the decision that whether an element belongs to it or 
not is replaced by a measure from some scale. Each element of the class is evaluated by 
a measure which expresses its place and role in the class. This measure is called the 
grade of membership of the given class. This class in which each element is 
characterised by its membership grade is called a fuzzy set. These membership grades 
are very often represented by real number values ranging from the closed interval [0, 1]. 

 
Subsequently, Atanassov [1] proposed the concept of intuitionistic fuzzy sets 

(IFSs) as the generalisation of fuzzy sets. Since fuzzy set is only

 

concern with the 
membership function without minding the significance of non-membership function and 
hesitation margin (which is integral in decision making), Atanassov then included the 
non-membership function and defined the hesitation margin as 1 minus

 

the sum of the 
membership and non-membership functions. Lots have been done on IFSs theory; see [2, 
5, 10, 15]. Sequel to the introduction of IFSs theory, many studies examined its 
applications in various areas such as in medical diagnosis, sustainable supplier 
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evaluation, pattern recognition, medical imaging, electoral system [3-4, 6-9, 11-14, 16-
19] etc.  

In this paper, we shall propose a new application of our “famous”  IFSs theory in 
appointment of positionsin an organisation with the aid of max-min-max rule.  

a)  Meaning of intuitionistic fuzzy sets  

Definition 1:  Crisp set A of X is defined as the characteristic function of A and is 

denoted by 𝑓𝑓𝐴𝐴(𝑥𝑥), mathematically, 𝑓𝑓𝐴𝐴(𝑥𝑥):𝑋𝑋 → {0,1}  

where, 𝑓𝑓𝐴𝐴(𝑥𝑥) = �
1, 𝑖𝑖𝑓𝑓  𝑥𝑥 ∈ 𝐴𝐴
0, 𝑖𝑖𝑓𝑓  𝑥𝑥 A∉

�  

Definition 2:  Fuzzy set 𝐴𝐴  of a set  𝑋𝑋  is defined by the membership function of the 

set 𝐴𝐴𝐴𝐴. 𝑡𝑡. µ𝐴𝐴(𝑥𝑥):𝑋𝑋 → [0,1],  

where, µ𝐴𝐴(𝑥𝑥) = �
1, 𝑖𝑖𝑓𝑓  𝑥𝑥  𝑖𝑖𝐴𝐴  𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡  𝑖𝑖𝑖𝑖  𝐴𝐴   
0, 𝑖𝑖𝑓𝑓  𝑥𝑥  𝑖𝑖𝐴𝐴  𝑖𝑖𝑡𝑡𝑡𝑡  𝑖𝑖𝑖𝑖  𝐴𝐴           

(0,1), 𝑖𝑖𝑓𝑓  𝑥𝑥  𝑖𝑖𝐴𝐴  𝑝𝑝𝑡𝑡𝑝𝑝𝑡𝑡𝑡𝑡𝑡𝑡  𝑖𝑖𝑖𝑖  𝐴𝐴
�  

The closer the membership value µ𝐴𝐴(𝑥𝑥)  to 1, the more 𝑥𝑥  belongs to 𝐴𝐴, where the 

grades 1 and 0 represents full membership and full non-membership.  

Definition3[2]: Let 𝑋𝑋  be nonempty set. An intuitionistic fuzzy set (IFS) 𝐴𝐴  in 𝑋𝑋  is 
an object having the form;  

𝐴𝐴 = {〈𝑥𝑥, 𝜇𝜇𝐴𝐴(𝑥𝑥), 𝜈𝜈𝐴𝐴(𝑥𝑥)〉: 𝑥𝑥 ∈ 𝑋𝑋}, where the functions  𝜇𝜇𝐴𝐴(𝑥𝑥), 𝜈𝜈𝐴𝐴(𝑥𝑥):  𝑋𝑋 ⟶ [0, 1]define the 

degree of membership and degree of non-membership of the element𝑥𝑥 ∈ 𝑋𝑋  to the 

set  𝐴𝐴. For every  𝑥𝑥 ∈ 𝑋𝑋, 0 ≤ 𝜇𝜇𝐴𝐴(𝑥𝑥) + 𝜈𝜈𝐴𝐴(𝑥𝑥) ≤ 1.  

Furthermore,
 𝜋𝜋𝐴𝐴(𝑥𝑥) = 1 − 𝜇𝜇𝐴𝐴(𝑥𝑥) −  𝜈𝜈𝐴𝐴(𝑥𝑥)  

is the intuitionistic fuzzy set index or 

hesitation margin and is the degree of
 

indeterminacy concerning the membership of𝑥𝑥  

in  𝐴𝐴,  then  0 ≤ 𝜇𝜇𝐴𝐴(𝑥𝑥) + 𝜈𝜈𝐴𝐴(𝑥𝑥) + 𝜋𝜋𝐴𝐴(𝑥𝑥) ≤ 1.
 
Whenever

 𝜋𝜋𝐴𝐴(𝑥𝑥) = 0,  
IFS reduces 

automatically to fuzzy set.
 

b)
 

Appointment of positions in an organisation via max-min-max rule for IFSs 
 

Suppose an organisation wants to reshuffle its cabinet, the challenge is how to 
appoint suitable officers into different positions assuming we have more than enough 
candidates for the positions. IFSs approach provides the solution because of its 
competency in handling uncertainties in decision making. 

 

Let 𝐴𝐴
 

be an IFS of nonempty set 𝑋𝑋
 

and let 𝑅𝑅
 

be the intuitionistic fuzzy relation 

(IFR) from 𝑋𝑋 → 𝑌𝑌, then the max-min-max composition 𝐵𝐵
 

of 𝑋𝑋
 

with the IF relation 

R(𝑋𝑋 → 𝑌𝑌) is defined as 𝐵𝐵 = 𝑅𝑅  ⃘𝐴𝐴
 

with membership and non-membership function defined 
as  

µ𝐵𝐵(𝑡𝑡) = max𝑥𝑥∈𝑋𝑋{min [µ𝐴𝐴(𝑥𝑥),   µ𝑅𝑅(𝑥𝑥, 𝑡𝑡)]}and 

𝜈𝜈𝐵𝐵(𝑡𝑡) = min𝑥𝑥∈𝑋𝑋{max [𝜈𝜈𝐴𝐴(𝑥𝑥),   𝜈𝜈𝑅𝑅(𝑥𝑥,𝑡𝑡)]}. 
 

Also let
 

𝑄𝑄 = {𝑞𝑞1, 𝑞𝑞2, … , 𝑞𝑞𝑡𝑡};𝑃𝑃 = {𝑝𝑝1, 𝑝𝑝2, … , 𝑝𝑝𝑚𝑚 };𝐶𝐶 = {𝑐𝑐1, 𝑐𝑐2, … , 𝑐𝑐𝑖𝑖}; be the finite set 
of qualifications, positions, and candidates respectively.

 

Suppose we have two IFRs 
 

𝑅𝑅(𝐶𝐶 → 𝑄𝑄) and 𝑆𝑆(𝑄𝑄 → 𝑃𝑃)
 

s.t.
 

𝑅𝑅 = {〈(𝑐𝑐, 𝑞𝑞), µ𝑅𝑅(𝑐𝑐, 𝑞𝑞), 𝜈𝜈𝑅𝑅(𝑐𝑐, 𝑞𝑞)〉: (𝑐𝑐, 𝑞𝑞) ∈ 𝐶𝐶 × 𝑄𝑄}
 

© 2015    Global Journals Inc.  (US)
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𝑆𝑆 = {〈(𝑞𝑞, 𝑝𝑝), µ𝑆𝑆(𝑞𝑞, 𝑝𝑝), 𝜈𝜈𝑆𝑆(𝑞𝑞, 𝑝𝑝)〉: (𝑞𝑞,𝑝𝑝) ∈ 𝑄𝑄 × 𝑃𝑃} where, 

µ𝑅𝑅(𝑐𝑐, 𝑞𝑞) indicate the degree to which the candidate 𝑐𝑐 possesses the qualification 𝑞𝑞 and  

 𝜈𝜈𝑅𝑅(𝑐𝑐, 𝑞𝑞)  indicate the degree to which the candidate 𝑐𝑐 does not possess the qualification 

𝑞𝑞. 
Similarly,  

µ𝑆𝑆(𝑞𝑞, 𝑝𝑝) indicate the degree to which the qualification 𝑞𝑞 determines the position 𝑝𝑝 and  

 𝜈𝜈𝑆𝑆(𝑞𝑞,𝑝𝑝) indicate the degree to which the qualification 𝑞𝑞 does not determine the position 

𝑝𝑝. 
The composition 𝑇𝑇 of the IFRs 𝑅𝑅 and 𝑆𝑆 is given as 𝑇𝑇 = 𝑅𝑅  ⃘𝑆𝑆. It describes the 

state in which the candidates 𝑐𝑐𝑖𝑖 in terms of the qualifications fit the positions 𝑝𝑝𝑗𝑗 . It is 
given by membership and non-membership degrees as: 

µ𝑇𝑇�𝑐𝑐𝑖𝑖 ,𝑝𝑝𝑗𝑗 � = 𝑚𝑚𝑡𝑡𝑥𝑥𝑞𝑞𝑗𝑗∈𝑄𝑄{𝑚𝑚𝑖𝑖𝑖𝑖 [µ𝑅𝑅�𝑐𝑐𝑖𝑖 , 𝑞𝑞𝑗𝑗 �,   µ𝑆𝑆�𝑞𝑞𝑗𝑗 ,𝑝𝑝𝑗𝑗 �]} and 

𝜈𝜈𝑇𝑇�𝑐𝑐𝑖𝑖 ,𝑝𝑝𝑗𝑗 � = min𝑞𝑞𝑗𝑗∈𝑄𝑄{ max [𝜈𝜈𝑅𝑅�𝑐𝑐𝑖𝑖 , 𝑞𝑞𝑗𝑗 �,   𝜈𝜈𝑆𝑆�𝑞𝑞𝑗𝑗 ,𝑝𝑝𝑗𝑗 �]}∀𝑐𝑐𝑖𝑖 ∈ 𝐶𝐶and 𝑝𝑝𝑗𝑗 ∈ 𝑃𝑃 for 𝑖𝑖, 𝑗𝑗 ∈ ℕ. 

From 𝑅𝑅 and 𝑆𝑆, one can compute new measure of IFR 𝑇𝑇 for which, the 

appointments of the candidates 𝑐𝑐𝑖𝑖 for any position 𝑝𝑝 s.t. the following are to be 
satisfied: 

(i) 𝑆𝑆𝑇𝑇 = µ𝑇𝑇 − 𝜈𝜈𝑇𝑇 .𝜋𝜋𝑇𝑇 is the greatest and  

(ii) The equality 𝑇𝑇 = 𝑅𝑅  ⃘𝑆𝑆 is retained. 
To see the application of this method, we frame a hypothetical case study: 

 
 

 

 
 

Table 1 

R honesty team spirit hardworking transparency acad. fitness 

𝑐𝑐1 (0.5, 0.2) (0.6,0.3) (0.7,0.1) (0.8,0.1) (0.6,0.2) 

𝑐𝑐2 (0.8,0.1) (0.5,0.2) (0.7,0.2) (0.6,0.2) (0.4,0.5) 

𝑐𝑐3 (0.5, 0.2) (0.6,0.1) (0.4,0.3) (0.5,0.3) (0.8,0.1) 

𝑐𝑐4 (0.7,0.1) (0.5,0.3) (0.8,0.1) (0.6,0.2) (0.7,0.2) 

Note that, the first entry is the membership value and the second entry is the 
non-membership value. 

 

Suppose the IFR 𝑆𝑆(𝑄𝑄 → 𝑃𝑃) is given hypothetically below as stipulated by the 
organisation appointment committee as standing qualifications for the positions. 

Table 2
 

S 𝒑𝒑𝟏𝟏
 

𝒑𝒑𝟐𝟐
 

𝒑𝒑𝟑𝟑
 

𝒑𝒑𝟒𝟒
 

𝒑𝒑𝟓𝟓
 

Honesty

 

(0.7,0.2) (0.7,0.1) (0.6,0.2) (0.8,0.0) (0.6,0.3) 
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Notes

Let 𝐶𝐶 = {𝑐𝑐1, 𝑐𝑐2, 𝑐𝑐3, 𝑐𝑐4} be the set of  candidates to be appointed, let 

𝑃𝑃= {𝑝𝑝1, 𝑝𝑝2,𝑝𝑝3,𝑝𝑝4, 𝑝𝑝5} be the positions to be occupied and let 𝑸𝑸={ honesty, team spirit, 

hardworking, transparency, academic fitness} be the set of qualifications the expected 
candidates ought to possessed. We assume the candidates are score by impartial 
member of the organisation appointment committee (10-member committee) using IFSs 
values. 

Suppose the IFR 𝑅𝑅(𝐶𝐶 → 𝑄𝑄) is given hypothetically below as scored by the 10-
member committee.



 
 

team spirit (0.8,0.1) (0.7,0.2) (0.8,0.0) (0.7,0.2) (0.8,0.1) 

Hardworking (0.8,0.2) (0.8,0.1) (0.8,0.1) (0.6,0.2) (0.8,0.1) 

Transparency (0.7,0.2) (0.7,0.2) (0.9,0.0) (0.8,0.1) (0.7,0.1) 

acad. Fitness (0.9,0.1) (0.9,0.0) (0.6,0.3) (0.7,0.2) (0.5,0.3) 

The composition 𝑇𝑇 = 𝑅𝑅  ⃘𝑆𝑆  is as follows:
 

Table 3  

T  
𝒑𝒑𝟏𝟏

 𝒑𝒑𝟐𝟐
 𝒑𝒑𝟑𝟑

 𝒑𝒑𝟒𝟒
 𝒑𝒑𝟓𝟓

 

𝑐𝑐1
 (0.7,0.2) (0.7,0.1) (0.8,0.1) (0.8,0.1) (0.7,0.1) 

𝑐𝑐2
 (0.7,0.2) (0.7,0.1) (0.7,0.2) (0.8,0.1) (0.7,0.2) 

𝑐𝑐3
 (0.8,0.1) (0.8,0.1) (0.6,0.1) (0.7,0.2) (0.6,0.1) 

𝑐𝑐4
 (0.8,0.2) (0.8,0.1) (0.8,0.1) (0.7,0.1) (0.8,0.1) 

Now, we calculate 𝑆𝑆𝑇𝑇
 

as below:
 

Table 4  

𝑺𝑺𝑻𝑻 𝒑𝒑𝟏𝟏 𝒑𝒑𝟐𝟐  𝒑𝒑𝟑𝟑  𝒑𝒑𝟒𝟒  𝒑𝒑𝟓𝟓  

𝑐𝑐1
 0.68 0.68 0.79 0.79 0.68 

𝑐𝑐2
 0.68 0.68 0.68 0.79 0.68 

𝑐𝑐3
 0.79 0.79 0.57 0.68 0.57 

𝑐𝑐4
 0.79 0.79 0.79 0.68 0.79 

From Table 4 above, 𝑐𝑐1
 

can fit into 𝑝𝑝3
 
and 𝑝𝑝4; 𝑐𝑐2

 
can fit into 𝑝𝑝4

 
only; 𝑐𝑐3

 
can fit 

into 𝑝𝑝1
 
and 𝑝𝑝2; 𝑐𝑐4

 
can fit into 𝑝𝑝1,  𝑝𝑝2,𝑝𝑝3

 
and 𝑝𝑝5.

 

II.
 

Conclusion
 

We conclude that IFSs theory is a very suitable and decisive tool use in critical 
decision making problem like this. We observe that without IFSs theory, this exercise 
would have been compromised with a consequent effect on the organisation.  

 

References  Références Referencias
 

1.
 

K.
 

T. Atanassov, Intuitionistic fuzzy sets,
 

VII ITKR’s Session, Sofia, 1983.
 

2.
 

K.
 

T. Atanassov, Intuitionistic fuzzy sets: theory and application, Springer (1999). 
 

3.
 

T. Chaira, Intuitionistic fuzzy set theory in medical imaging, Int. J. of Soft 
Computing and Engineering

 
1 (2011) 35-37.   

4.
 

S. K. De, R. Biswas, A.
 

R. Roy, An application of intuitionistic fuzzy sets in medical  
diagnostic, Fuzzy Sets and Systems

 
117 (2) (2001) 209-213.  

5.
 

P. A.Ejegwa, S.
 

O. Akowe, P.
 

M. Otene, J.
 

M. Ikyule, An overview on intuitionistic 
fuzzy sets,  Int. J. of Scientific & Technology Research

 
3 (3) (2014) 142-145. 

6.
 

P. A. Ejegwa, B.
 

S. Uleh, E. Onwe, Intuitionistic fuzzy
 

sets in electoral system,  Int. 
J. of Science & Technology

 
3 (4) (2014) 241-243.  

7.
 

P. A. Ejegwa, A. J. Akubo, O. M. Joshua, Intuitionistic fuzzy set in career 
determination,   Global J. of Sci. Frontier Research: Math. & Decision Sciences 14

 

(3) (2014) 85-89.   
8.

 
P. A. Ejegwa, Intuitionistic fuzzy sets theory in decision making, LAMBERT 
Academic Publishing, 2015.

 

© 2015    Global Journals Inc.  (US)

4

G
lo
ba

l
Jo

ur
na

l
of

Sc
ie
nc

e
Fr

on
tie

r
R
es
ea

rc
h 

  
  
  
 V

ol
um

e
Y
ea

r
20

15
  

 
F

)

)

X
V
 I
ss
ue

  
  
  
er

sio
n 

I
V

V
I

Intuitionistic Fuzzy Sets Approach in Appointment of Positions in an Organization Via Max-Min-Max Rule

Notes



 
 

9. P. A .Ejegwa, J. T. Alabaa, On the Correspondence between intuitionistic fuzzy sets 
and democracy, Intern. J. of Fuzzy Mathematical Archive 5(2) (2014) 71-73.  

10. P. A. Ejegwa, J. T. Alabaa, S. Yakubu, Two new algebraic properties defined over 
intuitionistic fuzzy sets, Intern. J. of Fuzzy Mathematical Archive 5(2) (2014) 75-78. 

11. P. A. Ejegwa, A. M. Onoja and I. T. Emmanuel, A note on some models of 
intuitionistic fuzzy sets in real life situations, J. of Global Research in Mathematical 
Archives 2(5) (2014) 42-50.  

12. P. A. Ejegwa, A. M. Onoja, S. N. Chukwukelu, Application of intuitionistic fuzzy 
sets in research questionnaire, J. of Global Research in Mathematical Archives 2(5) 
(2014) 51-54. 

13. P. A. Ejegwa, S. N. Chukwukelu, D. E. Odoh,Test of accuracy of some distance 
measures use in the application of intuitionistic fuzzy sets in medical diagnosis, J. of 
Global Research in Mathematical Archives 2(5) (2014) 55-60. 

14. P. A. Ejegwa, E.S. Modom, Diagnosis of viral hepatitis using new distance measure 
of intuitionistic fuzzy sets, Intern. J. of Fuzzy Mathematical Archive 8(1) (2015) 1-7. 

15. A. M. Ibrahim, P.A. Ejegwa, Remark on some operations of intuitionistic fuzzy sets, 
Int. J. of Science & Technology 2 (1) (2013) 94-96. 

16. D. Li, C. Cheng, New similarity measures of intuitionistic fuzzy sets and application 
to pattern    recognitions, Pattern Recognition Letters 23 (2002) 221-225. 

17. E. Szmidt, J. Kacprzyk, Intuitionistic fuzzy sets in some medical applications, Note 
on IFS 7 (4) (2001) 58-64. 

18. E. Szmidt, J. Kacprzyk, Medical diagnostic reasoning using a similarity measure for 
intuitionistic fuzzy sets, Note on IFS 10 (4) (2004) 61-69. 

19. L. Wen, L. Xu, R. Wang, Sustainable supplier evaluation based on intuitionistic 
fuzzy sets group decision methods, J. of Inf. and Computational. Sci. 10(10) (2013) 
3209-3220.  

20. L.A. Zadeh, Fuzzy sets, Information and Control 8 (1965) 338-353.  
 
 
 
 
  
 

        

5

G
lo
ba

l
Jo

ur
na

l
of

Sc
ie
nc

e
Fr

on
tie

r
R
es
ea

rc
h 

  
  
  
 V

ol
um

e
X
V
 I
ss
ue

  
  
  
er

sio
n 

I
V

V
I

Y
ea

r
20

15

© 2015    Global Journals Inc.  (US)

  
 F
)

)
Intuitionistic Fuzzy Sets Approach in Appointment of Positions in an Organization Via Max-Min-Max Rule

Notes



 
 

 
 

 

 
 
 
 
 
 
 
 
 
 

This page is intentionally left blank 

Intuitionistic Fuzzy Sets Approach in Appointment of Positions in an Organization Via Max-Min-Max Rule

© 2015    Global Journals Inc.  (US)

6

G
lo
ba

l
Jo

ur
na

l
of

Sc
ie
nc

e
Fr

on
tie

r
R
es
ea

rc
h 

  
  
  
 V

ol
um

e
Y
ea

r
20

15
  

 
F

)

)

X
V
 I
ss
ue

  
  
  
er

sio
n 

I
V

V
I


	Intuitionistic Fuzzy Sets Approach in Appointment of Positions in an Organization Via Max-Min-Max Rule
	Author
	Keywords
	I.Introduction
	a) Mean ing of intuitionistic fuzzy sets
	b)Appointment of positions in an organisation via max-min-max rule for IFSs

	II.Conclusion
	References Références Referencias

