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ABSTRACT 

In this paper, two new notions of Q-compactness in an intuitionistic fuzzy topological space has been 
introduced. These two notions satisfy hereditary and productive property. Also it is shown that under 
some conditions Q-compactness preserved under continuous, one-one and onto function. Further 
some of their features have been introduced. 
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INTRODUCTION 

After the emergence of the fundamental concept on 
fuzzy set by Zadeh (Zadeh 1965), a huge number 
of paper have appeared in literature featuring the 
application of fuzzy sets. The concept of fuzzy 
topology was introduced by Chang (Chang, 1968). 
As a generalization of fuzzy set, the concept of 
intuitionistic fuzzy set was introduced by 
Atanassov (Atanassov, 1986) which take into 
account both the degrees of membership and non-
membership subject to the condition that their sum 
does not exceed 1. In the last five decades various 
concepts of fuzzy mathematics have been 
extended. Dogen Coker (Coker 1996, 1997, 
Bayhan and Coker 1996, Coker and Bayhan 2001, 
2003) and his colleagues introduced intuitionistic 
fuzzy topological spaces and fuzzy compactness in 
intuitionistic fuzzy topological spaces. Islam (Islam 
et al. 2017, 2018, 2018), Lee (Lee et al. 2000. 
2004), Ahmed (Ahmed et. al. 2014, 2015, 2015, 
2014, 2014), L. Ying-Ming (Ying-Ming et al. 
1997), Talukder (Talukder et. al. 2013),  J. 
Tamilmani (Tamilmani 2015) and R. Islam (R. 
Islam et al. 2018) subsequently developed the 
study of intuitionistic fuzzy topological spaces by 
using intuitionistic fuzzy sets. Mahbub (Mahbub   
et al. 2018) define compactness in several ways. In 
this paper, two new notions of Q-compactness in 
intuitionistic fuzzy topological space and some of 
their features are defined. 

Notations and Preliminaries  

Through this paper, ܺ will be a nonempty set, ܶ 
is a topology, ݐ is a fuzzy topology, ࣮ is an 
intuitionistic topology and ߬ is an intuitionistic 
fuzzy topology. ߣ and ߤ are fuzzy sets, ܣ =
,஺ߤ)  ஺) is intuitionistic fuzzy set. Particularly 0ߥ
and 1 denote constant fuzzy sets taking values 0 
and 1 respectively.  

Definition (Chang 1968): Let ܺ be a non empty 
set. A family ݐ of fuzzy sets in ܺ is called a fuzzy 
topology on ܺ if the following conditions hold. 

(1) 0	, 1 ∈  ,ݐ
ߣ (2) ∩ ߤ ∈ ߤ,ߣ for all ݐ ∈  ,ݐ
(3) ∪ ௝ߣ ∈ ௝ߣ} for any arbitrary family ݐ 	 ∈ ,	ݐ

݆ ∈  .{ܬ	

Definition (Coker 1996): Let ܺ is a non empty 
set. An intuitionistic set ܣ on ܺ is an object 
having the form ܣ = ଵܣ,ܺ)  ଶܣ ଵ andܣ ଶ) whereܣ,
are subsets of ܺ satisfying ܣଵ ଶܣ∩ = ߶. The set 
 ଶ isܣ while	ܣ ଵ is called the set of member ofܣ
called the set of non-member of ܣ. In this paper, 
the simpler notation ܣ =  instead of (ଶܣ,ଵܣ)
ଵܣ,ܺ)	ܣ  .ଶ) is used for an intuitionistic setܣ,

Remark: Every subset ܣ of a non-empty set ܺ 
may obviously be regarded as an intuitionistic 
set having the form ܣ(ܣ,ܣ௖) where ܣ௖ = ܺ −  .ܣ
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Definition (Coker 1996): Let the intuitionistic 
sets ܣ and ܤ in ܺ be of the forms ܣ = ଵܣ)  (ଶܣ,
and ܤ = ଵܤ)  ଶ) respectively. Furthermore, letܤ,
,௝ܣ} ݆ ∈  be an arbitrary family ofintuitionistic {ܬ
sets in ܺ, where ܣ௝ = ቀܣ௝

(ଵ),ܣ௝
(ଶ)ቁ. Then 

(a) ܣ ⊆ ଵܣ if and only if ܤ ⊆ ଶܣ ଵandܤ ⊇
 ,ଶܤ

(b) ܣ = ܣ if and only if ܤ ⊆ ܤ  and ܤ ⊆  ,ܣ
(c) ̅ܣ = ଶܣ)  ଵ), denotes the complement ofܣ,

 ,ܣ
(d) ∩ ௝ܣ = (∩ ௝ܣ

(ଵ),∪ܣ௝
(ଶ)), 

(e) ∪ ௝ܣ = (∪ ௝ܣ
(ଵ),∩ܣ௝

(ଶ)), 
(f) ߶~ = (߶,ܺ) and  ܺ~ = (ܺ,߶). 

Definition (Coker and Bayhan 2001): Let ܺ be a 
non empty set. A family ࣮ of intuitionistic sets 
in ܺ is called an intuitionistic topology on ܺ if 
the following conditions hold. 

(1) ߶~ , ܺ~ ∈ ࣮, 
ܣ (2) ∩ ܤ ∈ ࣮ for all ܤ,ܣ ∈ ࣮, 
(3) ∪ ௝ܣ ∈ ࣮ for any arbitrary family {ܣ௝ ∈

࣮, ݆ ∈  .{ܬ
The pair (ܺ,࣮) is called an intuitionistic 
topological space (ITS, in short), members of ࣮ 
are called intuitionistic open sets (IOS, in short) 
in ܺ and their complements are called 
intuitionistic closed sets (ICS, in short) in ܺ. 

Definition (Atanassov 1986): Let ܺ be a non 
empty set. An intuitionistic fuzzy set ܣ (IFS, in 
short) in ܺ is an object having the form ܣ =
൛൫ߤ,ݔ஺(ݔ),ߥ஺(ݔ)൯:	ݔ ∈ ܺൟ, where ߤ஺ and ߥ஺ are 
fuzzy sets in ܺ denote the degree of membership 
and the degree of non- membership respectively 
subject to the condition ߤ஺(ݔ) + (ݔ)஺ߥ ≤ 1. 
Throughout this paper, the simpler notation ܣ =
஺ߤ) ܣ ஺) instead ofߥ, = ൛൫ߤ,ݔ஺(ݔ),ߥ஺(ݔ)൯:ݔ ∈ ܺൟ 
for IFSs is used. 

Definition (Atanassov 1986): Let ܺ be a non-
empty set and IFSs ܤ,ܣ in ܺ be given by ܣ =
஺ߤ) ܤ ஺) andߥ, = ஻ߤ)  ஻) respectively, thenߥ,

(a) ܣ ⊆ (ݔ)஺ߤ if ܤ 	≤ (ݔ)஺ߥ and (ݔ)஻ߤ ≥
ݔ for all (ݔ)஻ߥ ∈ ܺ, 

(b) ܣ = ܣ if ܤ ⊆ ܤ and ܤ ⊆  ,ܣ
(c) ̅ܣ 	= ஺ߥ)	  ,(஺ߤ,

(d) ܣ ∩ 	ܤ = ஺ߤ)	 ∩ ஻ߤ , ஺ߥ ∪  ,(஻ߥ
(e) ܣ ∪ 	ܤ = ஺ߤ)	 ∪ ஻ߤ , ஺ߥ ∩  .(஻ߥ

Definition (Coker 1997): Let {ܣ௝ = ቀߤ஺ೕ 	஺ೕቁߥ, , ݆ ∈

 be an arbitrary family of IFSs in ܺ. Then {ܬ

(a) ∩ ௝ܣ = (∩ ஺௝ߤ , ∪ ஺௝ߥ 	), 
(b) ∪ ௝ܣ = (∪ ஺ೕߤ , ∩ ஺௝ߥ 	), 
(c) 0∼ = (0, 1), 1∼ = (1, 0). 

Definition (Coker 1997): An intuitionistic fuzzy 
topology (IFT, in short) on a nonempty set ܺ is a 
family ߬ of IFSs in ܺ satisfying the following 
axioms: 

(1) 0∼, 1∼ ∈ τ, 
ܣ (2) ∩ ܤ ∈ ߬, for all ܤ,ܣ ∈ ߬, 
(3) ∪ ௝ܣ ∈ ߬ for any arbitrary family {ܣ௝ ∈ ߬,

݆ ∈  .{ܬ
The pair (ܺ, ߬) is called an intuitionistic fuzzy 
topological space (IFTS, in short), members of ߬ 
are called intuitionistic fuzzy open sets (IFOS, in 
short). 

Definition (Atanassov 1986): Let ܺ and ܻ be 
two nonempty sets and ݂:ܺ → ܻ be a function. If 
ܣ = ,ݔ)} ,(ݔ)஺ߤ ݔ:((ݔ)஺ߥ ∈ ܺ} and ܤ =
,(ݕ)஻ߤ,ݕ)} ݕ:((ݕ)஻ߥ ∈ ܻ} are IFSs in ܺ and ܻ 
respectively, then the pre image of ܤ under ݂, 
denoted by ݂ିଵ(ܤ) is the IFS in ܺ defined by 
݂ିଵ(ܤ) = ቄቀݔ, ൫݂−1(ܤߤ)൯(ݔ), (݂−1 ቁ(ݔ)((ܤߥ) : ݔ ∈ 	ܺቅ	= 
,ݔ)} ,((ݔ)݂)஻ߤ ݔ:(((ݔ)݂)஻ߥ ∈ ܺ} and the image of      
 ܻ is the IFS in (ܣ)݂ under ݂, denoted by ܣ
defined by  

,ݕ൛൫=(ܣ)݂ ,(ݕ)((஺ߤ)݂) ݕ:൯(ݕ)((஺ߥ)݂) ∈ ܻൟ, where 
for each ݕ ∈ ܻ,  

(ݕ)((஺ߤ)݂) = ቊ (ݕ)ଵି݂		݂݅				(ݔ)஺ߤ	 ≠ ߶௫∈௙షభ(௬)
ୱ୳୮

݁ݏ݅ݓݎℎ݁ݐ݋																							0
 

and (݂(ߥ஺))(ݕ) = ቊ (ݕ)ଵି݂		݂݅				(ݔ)஺ߥ ≠ ߶௫∈௙షభ(௬)
୧୬୤

݁ݏ݅ݓݎℎ݁ݐ݋																						1
 

Definition (Chang 1968): Let ܣ = ஺ߤ,ݔ) ,  ஺) andߥ
ܤ = ஻ߤ,ݕ)  .஻) be IFSs in ܺ and ܻ respectivelyߥ,
Then the product of IFSs ܣ and ܤ denoted by 
×ܣ ܣ is defined by ܤ × ܤ = ቄ(ݔ, ஺ߤ,(ݕ

×
. ஻ߤ , ஺ߥ

.
 ஻)ቅߥ×

where ቀߤ஺
×
. ,ݔ)஻ቁߤ (ݕ = min൫ߤ஺(ݔ),ߤ஻(ݕ)൯ and 

൫ߥ஺
.

(ݕ,ݔ)஻൯ߥ× = max	൫ߥ஺(ݔ),ߥ஻(ݕ)൯ for all 
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,ݔ) (ݕ ∈ ܺ × ܻ. Obviously 0 ≤ ቀߤ஺
×
. +஻ቁߤ

൫ߥ஺
.

஻൯ߥ× ≤ 1. This definition can be extended to 
an arbitrary family of IFSs. 

Definition (Chang 1968): Let ( ௝ܺ, ௝߬), ݆ = 1,2  be 
two IFTSs. The product topology ߬ଵ × ߬ଶ on 
ଵܺ × ܺଶ is the IFT generated by ൛ߩ௝ିଵ൫ ௝ܷ൯: ௝ܷ ∈

௝߬ , ݆ = 1,2ൟ, where ߩ௝ :	 ଵܺ ×ܺଶ → ௝ܺ, ݆ = 1,2 are 
the projection maps and IFTS { ଵܺ × ܺଶ,߬ଵ × ߬ଶ} 
is called the product IFTS of ( ௝ܺ, ௝߬), ݆ = 1,2. In 
this case ࣭ = ൛ߩ௝

ିଵ൫ ௝ܷ൯, ݆ ∈ :ܬ ௝ܷ ∈ ௝߬ൟ is a sub base 
and ℬ = ൛ ଵܷ × ܷଶ: ௝ܷ ∈ ௝߬ , ݆ = 1,2ൟ is a base for 
߬ଵ × ߬ଶ on ܺଵ × ܺଶ. 

Definition (Coker 1997): Let (ܺ, ߬) and (ܻ,ߜ) be 
IFTSs. A function ݂:ܺ → ܻ is called continuous 
if ݂ିଵ(ܤ) ∈ ߬ for all ܤ ∈  and ݂ is called open if ߜ
(ܣ)݂ ∈ ܣ for all ߜ ∈ ߬. 

Definition (Singh et al. 2012): Let ܣ = ,஺ߤ)  (஺ߥ
be an IFS in ܺ and ܷ be a non empty subset of ܺ. 
The restriction of ܣ to ܷ is an IFS in ܷ, denoted 
by ܣ|ܷ and defined by ܣ|ܷ = ,ܷ|஺ߤ)  .(ܷ|஺ߥ

Definition (Islam et al. 2017): Let  (ܺ,߬) be an 
intuitionistic fuzzy topological space and ܷ is a 
non empty sub set of  ܺ then  ߬௎ = ܣ	:ܷ|ܣ} ∈ ߬} is 
an intuitionistic fuzzy topology on ܷ and (ܷ, ߬௎) 
is called sub space of (ܺ, ߬). 

Definition (Singh et al. 2012): Let ߚ,ߙ ∈ (0, 1) 
and ߙ + ߚ ≤ 1. An intuitionistic fuzzy point (IFP 
for short) ݌(ఈ,ఉ)

௫  of X defined by ݌(ఈ,ఉ)
௫ =

,௣ߤ,ݔ〉 ݕ ௣〉, forߥ ∈ ܺ 

(ݕ)௣ߤ = ൜
ߙ ݂݅ ݕ = ݔ
0 ݂݅ ݕ ≠   and  ݔ

(ݕ)௣ߥ = ൜
ߚ ݂݅ ݕ = ݔ
1 ݂݅ ݕ ≠ ݔ  

In this case, x is called the support of ݌(ఈ,ఉ)
௫ . An 

IFP ݌(ఈ,ఉ)
௫  is said to belong to an IFS A=

஺ߤ,ݔ〉 (ఈ,ఉ)݌ ஺〉 of X, denoted byߥ,
௫ ∈ ߙ if ,ܣ ≤

ߚ and (ݔ)஺ߤ ≥  .(ݔ)஺ߥ

Proposition (Singh et al. 2012): An IFS A in X 
is the union of all its IFP belonging to A. 

Definition (Das 2013): A collection ℬof IFS on 
a set X is said to be basis (or base) for an IFT on 
X, if  

(i) For every ݌(ఈ,ఉ)
௫ ∈ ܺ, there existsܤ ∈ ℬ 

such that ݌(ఈ,ఉ)
௫ ∈  .ܤ

(ii) If ݌(ఈ,ఉ)
௫ ∈ ଵܤ ଵܤ ଶ, whereܤ∩ ଶܤ, ∈ ℬ 

then ∃ܤଷ ∈ ℬ such that ݌(ఈ,ఉ)
௫ ∈

ଷܤ ⊆ ଵܤ ∩  .ଶܤ

Definition (Coker 1997): Let (ܺ, ߬) be an IFTS.  

(a) If a family {〈ீߤ,ݔ೔ , ೔ீߥ 〉: ݅ ∈  of IFOS in X {ܬ
satisfy the condition ∪ ൛〈ݔ, ೔ீߤ , :〈೔ீߥ ݅ ∈ ൟܬ = 1~ 
then it is called a fuzzy open cover of X. A finite 
subfamily of fuzzy open cover ൛〈ߤ,ݔ ೔ீ ߥ, ೔ீ

〉: ݅ ∈  ൟܬ
of X, which is also a fuzzy open cover of X is 
called a finite subcover of ൛〈ߤ,ݔ ೔ீ , :〈೔ீߥ ݅ ∈    .ൟܬ
(b) A family ൛〈ߤ,ݔ௄೔ :〈௄೔ߥ, ݅ ∈  ൟ of IFCS’s in Xܬ
satisfies the finite intersection property iff every 
finite subfamily ൛〈ߤ,ݔ௄೔ , :〈௄೔ߥ ݅ = 1,2, … ,݊ൟ of the 
family satisfies the condition ⋂ ൛〈ߤ,ݔ௄೔ , ௄೔ߥ 〉ൟ ≠ 0~

௡
௜ୀଵ . 

Definition (Coker 1997): An IFTS (ܺ, ߬) is 
called fuzzy compact iff every fuzzy open cover 
of X has a finite subcover. 

Definition (Coker 1997): (a) Let (ܺ, ߬) be an 
IFTS and A be an IFS in X. If a family 
ߤ,ݔ〉} ೔ீ , :〈೔ீߥ ݅ ∈  of IFOS’s in X satisfies the {ܬ
condition ܣ ⊆∪ ೔ீߤ,ݔ〉} , :〈೔ீߥ ݅ ∈  then it is ,{ܬ
called a fuzzy open cover of A. A finite 
subfamily of the fuzzy open cover 
ߤ,ݔ〉}

೔ீ
, :〈೔ீߥ ݅ ∈  of A, which is also a fuzzy {ܬ

open cover of A, is called a finite subcover of 
ߤ,ݔ〉}

೔ீ
, :〈೔ீߥ ݅ ∈  .{ܬ

(b) An IFS ܣ = ೔ீߤ,ݔ〉 ߥ, ೔ீ
〉 in an IFTS  (ܺ, ߬) is 

called fuzzy compact iff every fuzzy open cover 
of A has a finite subcover. 

Definition (Ramadan et al. 2005): An IFTS  
(ܺ, ߬) is called (ߚ,ߙ)-intuitionistic fuzzy compact 
(resp.,	(ߚ,ߙ)-intuitionistic fuzzy nearly compact 
and (ߚ,ߙ)-intuitionistic fuzzy almost compact) if 
and only if for every family {ܩ௜: ݅ ∈ ܩ:ܩ} in {ܬ ∈
௑ߞ , (ܩ)߬ > ⋃ such that {〈ߚ,ߙ〉 ௜ܩ = 1~௜∈௃ , where 
ߙ ∈ ଴ܫ ߚ, ∈ ߙ ଵ withܫ + ߚ ≤ 1, there exists a finite 
subset ܬ଴ of J such that ⋃ ௜ܩ = 1~௜∈௃బ  (resp., 
⋃ ఈݐ݊݅ ,ఉ ቀ݈ܿఈ ,ఉ(ܩ௜)ቁ = 1~௜∈௃బ  and ⋃ ݈ܿఈ ,ఉ(ܩ௜) = 1~௜∈௃బ ). 

Definition (Ramadan et al. 2005): Let (ܺ, ߬) be 
an IFTS and A be an IFS in X. A is said to be 
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 intuitionistic fuzzy compact if and only if-(ߚ,ߙ)
every family {ܩ௜: ݅ ∈ ܩ:ܩ} in {ܬ ∈ ௑ߞ (ܩ)߬, >
,ߙ〉 ܣ such that {〈ߚ ⊆ ⋃ ௜௜∈௃బܩ , where ߙ ∈ ଴ܫ ߚ, ∈  ଵܫ
with ߙ + ߚ ≤ 1.  

Definition (Mahbub et al. 2018): Let (ܺ, ߬) be an 
intuitionistic fuzzy topological space. A family 
{൫ߤ ೔ீ

:೔൯ீߥ, ݅ ∈  of IFOS in X is called open {ܬ
cover of X if  ∪ ߤ ೔ீ = 1and ∩ ೔ீߥ = 0. If every 
open cover of X has a finite subcover then X is 
said to be intuitionistic fuzzy compact (IF-
compact, in short). 

Definition (Mahbub et al. 2018): A family 
{൫ߤ ೔ீ :೔൯ீߥ, ݅ ∈ -(ߚ,ߙ) of IFOS in X is called {ܬ
level open cover of X if  ∪ ߤ ೔ீ ≥ ∩ and ߙ ೔ீߥ ≤  ߚ
with ߙ + ߚ ≤ 1. If every (ߚ,ߙ)-level open cover 
of X has a finite subcover then X is said to be 
 .level IF-compact-(ߚ,ߙ)

Definition (Barlie): A topological space (ܺ,ܶ) is 
called ଴ܶ if for all ݕ,ݔ	 ∈ ܺ	with ݔ ≠  there ,ݕ
exists ܷ ∈ ܶ such that ݔ ∈ ݕ,ܷ ∉ ܷ or ݕ ∈ ܷ, ݔ ∉ ܷ. 

Definition (Srivastava et al. 1988): A fuzzy 
topological space (ܺ,  is called ଴ܶ if for all (ݐ
,ݔ 	ݕ ∈ ܺ	 with ݔ ≠ ܷ there exists ,ݕ ∈   such that ݐ
(ݔ)ܷ = (ݕ)ܷ,1 = 0 or ܷ(ݕ) = (ݔ)ܷ ,1 = ܱ	i.e., 
ݔ ∈ ݕ,ܷ ∉ ܷ or ݕ ∈ ܷ, ݔ ∉ ܷ. 

Q-compactness in intuitionistic fuzzy 
topological space 

In this section two new definitions of Q-
compactness in intuitionistic fuzzy topological 
space (IFTS, in short are defined) and 
established several properties of such notions are 
established. 

Definition: Let(ܺ, ߬) be an intuitionistic fuzzy 
topological space (IFTS) and ܣ = ஺ߤ)  ஺) be anߥ,
IFS in X. Consider ℳ = :௜ܤ} ݅ ∈  be a family of {ܬ
IFS in X, where ܤ௜ = ஻೔ߤ)  ஻೔). Then ℳ is calledߥ,
Q-cover of A if ܣ ⊆ (ݔ)஺ߤ ,௜ܤ⋃ + ஻೔ߤ (ݔ) ≥ 1 for 
each ߤ஻೔and some ݔ ∈ ܺ. If each ܤ௜ is open then 
ℳ is called an open Q-cover of A. A subfamily 
of Q-cover of an IFS A in X which is also a Q-
cover of A is called Q-subcover of A. 

Definition: An IFS ܣ = ஺ߤ)  ஺) in X is said toߥ,
be Q-compact if every open Q-cover of A has a 

finite Q-subcover i.e. ∃ܤ௜ଵ ௜ଶܤ, , … ௜௡ܤ, ∈ℳ such 
that ܣ ⊆ ⋃ ௜௡ܤ

௜ୀଵ (ݔ)஺ߤ , + (ݔ)஻೔ೕߤ ≥ 1 for each ߤ஻೔ೕ  
and some ݔ ∈ ܺ, ݆ = 1,2, … , ݊. 

Example: Let ܺ = {ܽ,ܾ} and ܫ = [0,1]. Let 
ଵܣ ଶܣ, ∈ (ܽ)ଵܣ ௑ defined byܫ = (ܾ)ଵܣ ,(0.5,0.2) =
(ܽ)ଶܣ ,(0.7,0.2) = (0.6,0.3) and ܣଶ(ܾ) = (0.8,0.1). 
Considering, ߬ be an intuitionistic fuzzy 
topological space which is generated by  
ଵܣ} ,ܺ) ଶ}. Thenܣ, ߬) be an intuitionistic fuzzy 
topological space (IFTS). Again let ܣ ∈  ௑ withܫ
(ܽ)ܣ = (ܾ)ܣ ,(0.5,0.3) = (0.3,0.2). Here ܣ(ܽ) ⊆∪
(ܽ)஺ߤ ,(ܽ)௜ܣ + (ܽ)஺೔ߤ ≥ 1. Again, ܣ(ܾ) ⊆∪  ,(ܾ)௜ܣ
(ܾ)஺ߤ + (ܾ)஺೔ߤ ≥ 1. Therefore {ܣଵ -ଶ} is a Qܣ,
cover of A. 

Theorem: Let (ܺ, ߬) be an IFTS, V is an subset 
of X and A be an IFS in V, where  ܣ = ஺ߤ)  .(஺ߥ,
Then A is Q-compact in (ܺ, ߬) iff ܣ|ܸ is Q-
compact in (ܸ, ߬௏). 

Proof: Let ܣ = ஺ߤ) ,ܺ) ஺) is Q-compact inߥ, ߬). 
Let  ℳ = ௜ܤ} = ஻೔ߤ) :(஻೔ߥ, ݅ ∈ -be an open Q  {ܬ
cover of A in (ܸ, ߬௏). By the definition of 
subspace topology, ܤ௜ = ௜ܷ|ܸ, where ௜ܷ ∈ ߬. 
Hence ߤ஺(ݔ) + (ݔ)஻೔ߤ ≥ 1 for each ߤ஻೔and some 
ݔ ∈ ܸ and consequently ߤ஺(ݔ) + (ݔ)௎೔ߤ ≥ 1 for 
each ߤ௎೔ and some ݔ ∈ ܺ as ܸ ⊆ ܺ. Now ܣ ⊆
௜ܤ⋃ ⇒ ܣ ⊆ ⋃ ௜ܷ|ܸ ⟹ ܸ|ܣ ⊆ ⋃ ௜ܷ|ܸ. Therefore 
{ ௜ܷ : ݅ ∈ ,ܺ) is an open Q-cover of A|V in {ܬ ߬). As 
A is Q-compact in (ܺ, ߬) then A has finite Q-
subcover i.e. there exist ௜ܷ௞ ∈ { ௜ܷ},݇ ∈ ݆௡ such 
that ߤ஺(ݔ) + (ݔ)௎೔ೖߤ ≥ 1 for each ߤ௎೔ೖ and some 
ݔ ∈ ܸ. This implies that ߤ஺(ݔ) + (ݔ)(௎೔ೖ|௏)ߤ ≥ 1 
for each ݔ ∈ ܸ. Also ܣ ⊆ ௜௞ܤ⋃ ⇒ ܣ ⊆ ⋃ ௜ܷ௞|ܸ ⟹
ܸ|ܣ ⊆ ⋃ ௜ܷ௞|ܸ. Thus {ܤ௜} contains a finite 
subcover {ܤ௜ଵ ௜ଶܤ, , … -is Q ܸ|ܣ ௜௡} and henceܤ,
compact in (ܸ, ߬௏). 

Theorem: Let (ܺ, ߬)be an IFTS. If ܣ =  (஺ߥ,஺ߤ)
and ܸ = ௏ߤ) ,ܺ) ௏) are Q-compact inߥ, ߬) then ܣ ∪
ܸ is also Q-compact in (ܺ, ߬). 

Proof: Let  ℳ = ௜ܣ} = :(஺೔ߥ,஺೔ߤ) ݅ ∈  be an  {ܬ
open Q-cover of ܣ = ,஺ߤ) ஺) and ℵߥ = ௜ܤ} =
஻೔ߤ) , :(஻೔ߥ ݅ ∈ ܸ be an open Q-cover of {ܬ =
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௏ߤ) ,ܺ) ௏) inߥ, ߬). Now  ܣ ⊆ ⋃ ௜௡ܣ
௜ୀଵ  and ܸ ⊆

⋃ ௜௡ܤ
௜ୀଵ   

ܣ<= ∪ ܸ ⊆ ⋃ ௜ܣ ∪⋃ ௜௠ܤ
௜ୀଵ

௡
௜ୀଵ =  

൜⋃
௜ܣ)) ∪ ∪(௜ܤ (⋃ ௜))௡ܣ

௜ୀ௠ାଵ
௠
௜ୀଵ ݂݅ ݊ > ݉

⋃ ௜ܣ)) ∪ ∪(௜ܤ (⋃ ௜))௠௡ܤ
௜ୀ௡ାଵ

௡
௜ୀଵ ݂݅ ݉ > ݊ 

ܣ<=              ∪ ܸ ⊆∪ ௜ܣ) ∪  (௜ܤ
Again, by the definition of Q-compactness, 
(ݔ)஺ߤ + (ݔ)஺೔ߤ ≥ 1 for each ߤ஺೔ and some ݔ ∈ ܺ 
and ߤ௏(ݔ) + (ݔ)஻೔ߤ ≥ 1 for each ߤ஻೔  and some ݔ ∈
ܺ.  
(ݔ)(஺∪௏)ߤ<= + (ݔ)(஺೔∪஻೔)ߤ ≥ 1 
i.e. ℳ ∪ℵ = ௜ܣ} ∪ ܣ ௜} is an open Q-cover ofܤ ∪
ܸ. 
Again, as A is Q-compact in (ܺ,߬) then A has 
finite Q-subcover i.e. there exist ܣ௜௞ ∈ ݇,{௜ܣ} ∈ ݆௡ 
such that ܣ ⊆ ⋃ ௜௞௡ܣ

௞ୀଵ  and ߤ஺(ݔ) + (ݔ)஺೔ೖߤ ≥ 1 
for each ߤ஺೔ೖ and some ݔ ∈ ܺ. Also as V is Q-
compact in (ܺ, ߬) then V has finite Q-subcover 
i.e. there exist ܤ௜௞ ∈ ݇,{௜ܤ} ∈ ݆௡ such that ܸ ⊆
⋃ ௜௞௡ܤ
௞ୀଵ  and ߤ௏(ݔ) + (ݔ)஻೔ೖߤ ≥ 1 for each ߤ஻೔ೖ  

and some ݔ ∈ ܺ. Now  ܣ ⊆ ⋃ ௜௞௡ܣ
௞ୀଵ  and ܸ ⊆

⋃ ௜௞௡ܤ
௞ୀଵ ܣ<=  ∪ ܸ ⊆ ⋃ ௜௞ܣ ∪⋃ ௜௞௠ܤ

௞ୀଵ
௡
௞ୀଵ                               

= ൜⋃
௜௞ܣ)) ∪ (௜௞ܤ ∪ (⋃ ௜௞))௡ܣ

௜ୀ௠ାଵ
௠
௞ୀଵ ݂݅ ݊ > ݉

⋃ ௜௞ܣ)) (௜௞ܤ∪ ∪ (⋃ ௜௞))௠௡ܤ
௜ୀ௡ାଵ

௡
௞ୀଵ ݂݅ ݉ > ݊ 

ܣ<=  ∪ ܸ ⊆∪ ௜௞ܣ)  (௜௞ܤ∪
Also, ߤ஺(ݔ) + (ݔ)஺೔ೖߤ ≥ 1 and  ߤ௏(ݔ) + (ݔ)஻೔ೖߤ ≥ 1 
(ݔ)(஺∪௏)ߤ<= + (ݔ)(஺೔ೖ∪஻೔ೖ)ߤ ≥ 1. 
i.e. {ܣ௜௞ ∪ ܣ ௜௞} is an open Q-subcover ofܤ ∪ ܸ. 
Hence ܣ ∪ ܸ is also Q-compact in (ܺ, ߬). 
Theorem: Let (ܺ, ߬)be an IFTS and ܣ = ,஺ߤ)  (஺ߥ
be an IFS in X. If every {ܨ௜} where ܨ௜ = ி೔ߥ)  (ி೔ߤ,
of closed subset of X with ∩ ௜ܨ = (0, 1) implies 
௜ଵܨ} contains finite subclass {௜ܨ} ௜ଶܨ, , …  ௜௠} withܨ,
௜ଵܨ ∩ ௜ଶܨ ∩…∩ ௜௠ܨ = (0, 1) then A is Q-compact 
in(ܺ, ߬). 
Proof: Given ∩ ௜ܨ = (0, 1) where ܨ௜ = ൫ߥி೔,ߤி೔൯, 
then by De Morgan’s law (∩ ௜)௖ܨ = ൫(0, 1)൯

௖
=>

∪ ௜ܨ
௖ = (1, 0) 

=>∪ ൫ߥி೔ ி೔൯ߤ,
௖

= (1, 0) =>∪ ൫ߤி೔ , ி೔൯ߥ = (1, 0) 
=> ൫∪ ி೔ߤ ,∩ ி೔൯ߥ = (1, 0).  
Let  ℳ = ൛ܤ௜ = ൫ߤ஻೔ , :஻೔൯ߥ ݅ ∈ -ൟ  be an open Qܬ
cover of A in(ܺ, ߬), so ܣ ⊆ (ݔ)஺ߤ ,௜ܤ⋃ + (ݔ)஻೔ߤ ≥
1 for each ߤ஻೔  and some  ݔ ∈ ܺ. Since each ܤ௜ is 

open, so {ܤ௜
௖} is a class of closed sets and by 

given condition∃ܤ௜ଵ௖ ௜ଶܤ,
௖ , … ௜௠ܤ,

௖߳	{ܤ௜
௖} such 

that ܤ௜ଵ௖ ௜ଶ௖ܤ	∩ ௜௠ܤ	∩…	∩
௖ = (0, 1). So by De 

Morgan’s law (1, 0) = (0, 1)௖ = ௜ଵܤ)
௖ ௜ଶܤ	∩

௖ ∩
௜௠ܤ	∩…	

௖)௖ = ௜ଵܤ ∪ ௜ଶܤ ∪ …∪ ௜௠ܤ , henceܣ ⊆
⋃ ௜௝௡ܤ
௜ୀଵ (ݔ)஺ߤ , + (ݔ)஻೔ೕߤ ≥ 1, ݆ = 1,2, … ,݊ for 

each ߤ஻೔ೕ  and some ݔ ∈ ܺ. So, A is Q-compact in 
(ܺ, ߬). 
Theorem: Let  (ܺ, ߬) and (ܻ,ߜ) be two IFTS and 
݂:ܺ → ܻ is bijective, open and continuous. If 
(ܣ)݂ =  then (ߜ,ܻ) is Q-compact in ((஺ߥ)݂,(஺ߤ)݂)
A is Q-compact in (ܺ, ߬). 
Proof: Let ܣ = ஺ߤ) (஺ߥ, ∈ ߬. Consider ℳ = ௜ܤ} ∈
߬} where ܤ௜ = ൫ߤ஻೔ ,஻೔൯ߥ, ݅ ∈ ܣ with ܬ ⊆  ௜ andܤ⋃
(ݔ)஺ߤ + ஻೔ߤ (ݔ) ≥ 1 for each ߤ஻೔ and some ݔ ∈ ܺ 
i.e. ℳ is a Q-open cover of A, then ݂(ܣ) =
௜ܤ is an IFS of Y. Since ((஺ߥ)݂,(஺ߤ)݂) ∈ ߬ then 
(௜ܤ)݂ ∈ (௜ܤ)݂ as ݂ is open. But ߜ =
൫݂(ߤ஻೔),݂(ߥ஻೔)൯. Now we have ܣ ⊆ (ܣ)݂<= ௜ܤ⋃ ⊆
݂(⋃ (௜ܤ = ⋃ ௜௜(௜ܤ)݂  i.e. ݂(ܣ) ⊆ ⋃ ௜(௜ܤ)݂ . For any 
ݕ ∈ ܻ, (ݕ)(஺ߤ)݂ + ݂൫ߤ஻೔൯(ݕ) = (ݔ)஺ߤ݌ݑݏ +
ݔ where ,(ݔ)஻೔ߤ݌ݑݏ ∈ ݂ିଵ(ݕ) 
≥ (ݔ)஺ߤ + ݅∀(ݔ)஻೔ߤ ∈  since f is onto and ,ܬ
(ݕ)݂ ≠ ∅ ≥ 1  

 ݂(ߤ஺)(ݕ) + ݂൫ߤ஻೔൯(ݕ) ≥ 1 

i.e. ℋ = :(௜ܤ)݂} ݅ ∈  .(ܣ)݂ is Q-open cover of {ܬ
Since ݂(ܣ) is Q-compact then 
,(௜ଶܤ)݂,(௜ଵܤ)݂∃ … , (௜௡ܤ)݂ ∈ ߜ ∋ (ܣ)݂ ⊆
⋃ ௡(௜௞ܤ)݂
௞ୀଵ  and  

(ݕ)(஺ߤ)݂ + ݂൫ߤ஻೔ೖ൯(ݕ) ≥ 1 

=> ݂ିଵ ቀ݂(ߤ஺)(ݕ) + ݂൫ߤ஻೔ೖ൯(ݕ)ቁ ≥ ݂ିଵ(1) 

=> ݂ିଵ݂(ߤ஺)(ݕ) + ݂ିଵ݂൫ߤ஻೔ೖ൯(ݕ) ≥ 1 

=> (ݔ)஺ߤ + (ݔ)஻೔ೖߤ	 ≥ 1 as ݂ is continuous and 
so ∀ݕ ∈ ܻ => ∃ unique ݔ ∈ ܺ since ݂(ݔ) =  .ݕ
Again ݂(ܣ) ⊆ ⋃ ௡(௜௞ܤ)݂

௞ୀଵ  =>݂ିଵ݂(ܣ) ⊆
݂ିଵ(⋃ ௡((௜௞ܤ)݂

௞ୀଵ ܣ	<=  ⊆ ⋃ ݂ିଵ݂(ܤ௜௞)௡
௞ୀଵ ܣ<=  ⊆

⋃ ௜௞௡ܤ
௞ୀଵ . It is clear that ܤ௜௞ ∈ ߬ ∋ ܣ ⊆ ⋃ ௜௞௡ܤ

௞ୀଵ  
and ߤ஺(ݔ) + 	 (ݔ)஻೔ೖߤ ≥ 1. Hence A is Q-compact 
in (ܺ,߬).  
Theorem: Let  (ܺ, ߬) and (ܻ,ߜ) be two IFTS and 
݂:ܺ → ܻ is bijective, open and continuous. If ܣ =
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஺ߤ) ,ܺ) ஺) is Q-compact inߥ, ߬) then ݂(ܣ) =
,ܻ) is Q-compact in ((஺ߥ)݂,(஺ߤ)݂)  .(ߜ

Proof: Let ℳ = ௜ܤ} ∈ ௜ܤ where {ߜ =
൫ߤ஻೔ ,஻೔൯ߥ, ݅ ∈  with (ܣ)݂ be an open Q-cover of ܬ
(ܣ)݂ ⊆ (ݕ)௙(஺)ߤ ௜ andܤ⋃ + (ݕ)஻೔ߤ ≥ 1 for each 
ݕ ஻೔and someߤ ∈ ܻ. Since ܤ௜ ∈ (௜ܤ)then ݂ିଵ ߜ ∈ ߬ 
but ݂ିଵ(ܤ௜) = ൫݂ିଵ(ߤ஻೔),݂ିଵ(ߥ஻೔)൯. Again ݂(ܣ) ⊆

௜ܤ⋃ => ܣ ⊆ ݂ିଵ(∪ ܣ .௜) i.eܤ ⊆∪ ݂ିଵ(ܤ௜). For any 
ݔ ∈ (ݔ)஺ߤ ,ܺ + (ݔ)௙షభ(஻೔)ߤ ≥ 1. Again since A is 
Q-compact. i.e. ℋ = {݂ିଵ(ܤ௜): ݅ ∈  is Q-open {ܬ
cover of A. Further since A is Q-compact in 
(ܺ, ߬) then ∃݂ିଵ(ܤ௜ଵ), ݂ିଵ(ܤ௜ଶ), … ,݂ିଵ(ܤ௜௡) ∈ ߬ ∋ ܣ ⊆

⋃ ݂ିଵ(ܤ௜௞)௡
௞ୀଵ  and  

(ݔ)஺ߤ + (ݔ)௙షభ(஻೔ೖ)ߤ ≥ 1 
                => (ݔ)(஺ߤ)݂ + (ݔ)(௙షభ(஻೔ೖ)ߤ)݂ ≥ ݂(1) 

               => (ݕ)௙(஺)ߤ + (ݕ)௙௙షభ(஻೔ೖ)ߤ ≥ 1 

=> (ݕ)௙(஺)ߤ + 	 (ݕ)஻೔ೖߤ ≥ 1 as ݂ is continuous. 
But ܣ ⊆ ⋃ ݂ିଵ(ܤ௜௞)௡

௞ୀଵ (ܣ)݂<=  ⊆ ݂(⋃ ݂ିଵ(ܤ௜௞))௡
௞ୀଵ  

(ܣ)݂	<= ⊆ ⋃ ݂݂ିଵ(ܤ௜௞)௡
௞ୀଵ (ܣ)݂<=  ⊆ ⋃ ௜௞௡ܤ

௞ୀଵ . 
Hence ܤ௜௞ ∈ ߜ ∋ (ܣ)݂ ⊆ ⋃ ௜௞௡ܤ

௞ୀଵ  and ߤ௙(஺)(ݔ) +
(ݔ)஻೔ೖߤ	 ≥ 1. Hence ݂(ܣ) is Q-compact in (ܻ,ߜ). 
Theorem: Let A and V be Q-compact IFS in an 
IFTS (ܺ, ߬). Then ܣ × ܸ is also Q-compact in 
(ܺ × ܺ, ߬ × ߬). 
Proof: Let ℳ = ௜ܤ} ௜ܤ: = ൫ߤ஻೔ ஻೔൯ߥ, ∈ ߬ × ߬, ݅ ∈  {ܬ
be a Q-cover of ܣ× ܸ in (ܺ × ܺ, ߬ × ߬). Then 
×ܣ ܸ ⊆ (ݕ,ݔ)஺×௏ߤ ௜ andܤ⋃ + ஻೔ߤ ,ݔ) (ݕ ≥ 1 for 
each ߤ஻೔and some (ݕ,ݔ) ∈ ܺ × ܺ. Now can it be  
written, ܤ௜ = ௜ܷ × ௜ܹ, where ௜ܷ, ௜ܹ ∈ ߬. Thus 
ܣ × ܸ ⊆ ௜ܤ⋃ => ܣ × ܸ ⊆ ⋃( ௜ܷ × ௜ܹ) => ܣ ⊆ ⋃ ௜ܷ,ܸ ⊆
⋃ ௜ܹ.  Also ߤ஺×௏(ݕ,ݔ) + (ݕ,ݔ)௎೔×ௐ೔ߤ ≥ 1 for each 
(ݕ,ݔ) ௎೔×ௐ೔ and someߤ ∈ ܺ × ܺ. Hence it is clear 
that ߤ஺(ݔ) + (ݔ)௎೔ߤ ≥ 1 for each ߤ௎೔  and some 
ݔ ∈ ܺ and ߤ௏(ݕ) + (ݕ)ௐ೔ߤ ≥ 1 for each ߤௐ೔  and 
some y∈ ܺ. Therefore { ௜ܷ: ݅ ∈ } and {ܬ ௜ܹ : ݅ ∈  {ܬ
are open Q-cover of A and V respectively. Since 
A and V are Q-compacts then { ௜ܷ : ݅ ∈  and {ܬ
{ ௜ܹ: ݅ ∈ } have finite Q-subcovers, say {ܬ ௜ܷ௞:݇ ∈
} ௡} andܬ ௜ܹ௞:݇ ∈ ܣ ௡} respectively such thatܬ ⊆
⋃ ௜ܷ௞ (ݔ)஺ߤ, + (ݔ)௎೔௞ߤ ≥ 1 for each ߤ௎೔ೖand some 
ݔ ∈ ܺ and  ܸ ⊆ ⋃ ௜ܹ௞ (ݕ)௏ߤ, + (ݕ)ௐ೔ೖߤ ≥ 1 for each 
∋ௐ೔ೖand some yߤ ܺ. Thus  ܣ × ܸ ⊆ ⋃( ௜ܷ௞ × ௜ܹ௞) =>

ܣ × ܸ ⊆ (ݕ,ݔ)஺×௏ߤ ௜௞ andܤ⋃ + (ݕ,ݔ)஻೔ೖߤ ≥ 1 for 
each ߤ஻೔ೖ  and some (ݕ,ݔ) ∈ ܺ ×ܺ. Hence Then 
×ܣ ܸ is Q-compact in (ܺ × ܺ, ߬ × ߬).  
 
CONCLUSION 

In this paper, two notions introduced satisfy the 
basic properties of general topology in 
intuitionistic fuzzy topological space. The two 
notions satisfy hereditary and productive 
property and the notions are  under one-one, 
onto and continuous mapping. 
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