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Abstract

In this paper, fuzzy γ-open sets, and fuzzy γ-irresolute functions are used to define and investigate a new class
of functions called fuzzy completely γ-irresolute functions, fuzzy completely weakly γ-irresolute between
fuzzy topological spaces. We obtain their characterizations and their basic properties.
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1 Introduction and Preliminaries

Generalization topological spaces is a classical subject which is a type of classical topological spaces. The
concept of fuzzy has invaded almost all branches of mathematics with the introduction of fuzzy sets by Zadeh27

of 1965. The fuzzy topological spaces was introduced and developed by.7 The concept of fuzzy γ-open sets in
fuzzy topological spaces was introduced by Benchalli in4 and generalized by others see.6, 10 Throughout this
paper H and K are always fuzzy topological spaces. The class of all fuzzy sets on a universe H will be denoted
by IH. K.K. Azad defined fuzzy semi-open (fuzzy semi-closed) and fuzzy regular closed (fuzzy regular-open)
sets.1 Njastad18 defined fuzzy α-open (fuzzy α-closed) sets and Mashhour11 defined fuzzy pre-closed (fuzzy
pre-open) sets. The concept of fuzzy semi-pre-closed (fuzzy semi-pre-open) sets was by S.S. Thakur and
Surendra Singh.13 Pu and Liu12 introduced the concept of quasi-coincident. Weaker forms of fuzzy continuity
on fuzzy topological spaces have been considered by many workers using the concepts of fuzzy γ-open sets
see.21, 22 In this paper, fuzzy γ-open sets and fuzzy γ-closed sets are used to define and investigate a new
class of functions called fuzzy completely weakly γ-irresolute. Relationships between the new class and other
classes of functions are established.

Z Throughout this paper pH, T q, pK, σq and pZ, γq (or simply H, K and Z) represent non-empty fuzzy
topological spaces. Let S be a fuzzy subset of a space H. The fuzzy closure of S, fuzzy interior of S are
denoted by ClpSq, IntpSq. A fuzzy subset S of space H is called fuzzy regular open1 (resp.fuzzy regular
closed) if S “ IntpClpSqq (resp. S “ ClpIntpSqq. The

Definition 1.1. A fuzzy topology on a nonempty set H is a family ξ of fuzzy subsets of H which satisfies the
following three conditions:

1. 0, 1 P ξ,

2. If N , M P ξ, their N X M P ξ,

3. hi P ξ for each i P I , then
Ž

iPI fi P ξ.

DOI: https://doi.org/10.54216/IJNS.260110 117



International Journal of Neutrosophic Science (IJNS) Vol. 26, No. 01, PP. 117-126, 2025

The pair pH, T q is called a fuzzy topological space.7

Definition 1.2. 12 Members of ξ are called fuzzy open sets7 and complements of fuzzy open sets are called
fuzzy closed sets,7 where the complement of a fuzzy set S, denoted by SC , is 1 ´ S.

Definition 1.3. 12 The fuzzy subset κP of a non-empty set H, which x P H and 0 ăPď 1 defined by

κPpP q “

#

P , if P “ x

0, if p ‰ x

is called a fuzzy point in H with support x and value P . The fuzzy point κP is called point

Definition 1.4. 12 A fuzzy point κP belong to a fuzzy set S in H ( denoted by: κP P S ) if and only if
P ď Spxq ,for some x P H.

Definition 1.5. 4 A fuzzy set S of a fuzzy topological space H is said to be fuzzy γ-open if and only if
S ď IntpClpSqq X ClpIntpSqq. The complement of fuzzy γ-open set is defined to be fuzzy γ-closed set .

Definition 1.6. 4 Let H be a fuzzy topological space and S be any fuzzy set in H. 1) The union of all fuzzy
open sets contained in S is called the fuzzy interior of S and denoted by γIntpSq. i.e; γIntpSq “ _tR : R ď

S,R is a fuzzy γ-open set ofHu.
2) The intersection of all fuzzy closed sets containing S is called the fuzzy closure of S, and denoted by
γClpSq .i.e; γClpSq “ ^tC : C ě S,C is a fuzzy γ-closed set ofHu.

Definition 1.7. 15 Let H and K are two fuzzy topological spaces, the function h : H Ñ K is called fuzzy
γ-irresolute function if h´1pSq is fuzzy γ-open set in H for every fuzzy γ-open set S in H.

Remark 1.8. 4 In a fuzzy topological space H, S is fuzzy γ-closed(resp. fuzzy γ-open) if and only if S “

fγClpSq (resp. fuzzy γIntpSq).

Definition 1.9. 12 A fuzzy set S in H is called quasi-coincident with a fuzzy set R in H, denoted by SqR if
and only if Spxq `Rpxq ě 1, for some x P H. If S is not quasi-coincident with R, then Spxq `Rpxq ď 1 for
every x P H and denoted by SrqR.

Definition 1.10. 5 Let S be a fuzzy set in a fts H and κP be a fuzzy point of H. Then S is called
(1) γ-neighbourhood of κP if there exists a hb-open set R in H such that xp P R ď S.
(2) γ-q-neighbourhood of κP if there exist a hb-open set R in H such that xpqR ď S.

Definition 1.11. 5 For a fuzzy set S in H ,the image of S under h is the fuzzy set hpSq in K with membership
function hpSqpyq, y P K defined by:

hpSqpyq “

#

supxPh´1pyqSpxq, if h´1pyqis not empty

0, otherewise

where h´1pyq “ tx : hpxq “ yu.

Lemma 1.12. 25 Let H and K be two fuzzy topological spaces and let h : H Ñ K be a function ,let tSiuiPI ,
tRiuiPI be families of fuzzy sets in H and K respectively, then:
1) hp_iPISiq “ _iPIhpSiq.
2) h´1p^iPIRiq “ ^iPIh

´1pRiq.

Lemma 1.13. 1 For functions hi : Hi Ñ Ki, and fuzzy sets λi of Ki, i “ 1, 2, we have pf1ˆf2q´1pλ1ˆλ2q “

f´1
1 pλ1q ˆ f´1

2 pλ2q

Lemma 1.14. 1 Let g : H ÝÑ H ˆ K be the graph of a function h : H Ñ K. Then, if λ is a fuzzy set of H
and µ is a fuzzy set of K. g´1pλ ˆ µq “ λ X h´1pµq.

Definition 1.15. A functions h : H Ñ K is said to be:

1. fuzzy completely continuous3 if h´1pMq is fuzzy regular open in H for each fuzzy open set M in K,

2. fuzzy γ-irresolute15 if h´1pMq is fuzzy γ-open in H for each fuzzy γ–open set M in K,

DOI: https://doi.org/10.54216/IJNS.260110 118



International Journal of Neutrosophic Science (IJNS) Vol. 26, No. 01, PP. 117-126, 2025

3. fuzzy γ-continuous5 if h´1pMq is fuzzy γ-open in H for each fuzzy open set M in K,

4. fuzzy totally continuous17 if h´1pMq is fuzzy clopen in H for each fuzzy subset M in K,

5. fuzzy open26 if hpMq is fuzzy open set in K for each fuzzy open set M in H,

6. fuzzy almost open20 if hpMq is fuzzy regular open set in K for each fuzzy regular open set M in H,

7. fuzzy strongly continuous2 if h´1pMq is fuzzy open fuzzy closed set in H for every fuzzy set M in K.

Definition 1.16. 15 A family Ω of fuzzy sets is called a cover of a fuzzy set S if and only if S ď _tCi, i P Ωu,
and it is called a fuzzy γ-open cover if each member Ci is a fuzzy γ-open set. A sub cover of S is a sub family
of Ω which is also a cover of S.

Definition 1.17. 15 Let R be a fuzzy set in a fuzzy topological space H. Then R is said to be a fuzzy γ-compact
set if for every γ-open cover of R has a finite sub cover. Let R “ H, then H is called a fuzzy γ-compact space,
i.e H is a fuzzy γ-compact space if for everyi P Ω and _iPΩRi “ 1H, then there are finite many indices
i1, i1, ...in P Ω such that _n

j“1Rij “ 1H.

S space pH, T q is called fuzzy nearly compact14 if every fuzzy regular open cover of H has a finite subcover.

Definition 1.18. 24 S space H is called fuzzy almost normal if for each fuzzy closed set S and each fuzzy
regular closed set R such that S XR “ ϕ, there exists disjoint fuzzy open sets N and M such that S ď N and
R ď M .

2 fuzzy completely γ-irresolute function

Definition 2.1. Let pH, T q and pK, σq be a fuzzy topological spaces. A function h : pH, T q Ñ pK, σq, is said
to be a fuzzy completely γ-irresolute function if h´1pMq is fuzzy regular open in H for every fuzzy γ-open
set M of K.

Remark 2.2. Every fuzzy strongly continuous function is fuzzy γ-irresolute, but the converse is not true.

Example 2.3. Let H “ K “ ta, b, cu . Define fuzzy sets, ξ1, ξ2 : H Ñ r0, 1s such that T “ t0, 1u and
σ “ t0H, 1H, ξ1, ξ2u where ξ1 “ 0.3

a ` 0.4
b ` 0.5

c , ξ2 “ 0.7
a ` 0.5

b ` 0.5
c Define h : pH, T q Ñ pK, σq be the

identity function. Then h is fuzzy γ-irresolute but not fuzzy strongly continuous.

Remark 2.4. Every completely γ-irresolute function is fuzzy completely continuous (fuzzy γ-irresolute). That
the converse is false.

Example 2.5. Let H “ r0, 1s, T1 “ t1H, 0H, ξ1, 1´ξ1, ξ1^p1´ξ1q, ξ1_p1´ξ1qu and T2 “ t1H, 0H, ξ1, ξ2, ξ1_

ξ2u, where

ξ1pP q “

$

’

&

’

%

o, if 0 ď t ď
1

2

2t ´ 1, if
1

2
ď t ď 1

ξ2pP q “

$

’

’

’

’

’

&

’

’

’

’

’

%

1, if 0 ď t ď
1

4

´4t ` 2, if
1

4
ď t ď

1

2

0, if
1

2
ď t ď 1

Let us consider the mapping h : pH, T1q Ñ pK, T2q defined by hptq “ 1
2 t for all t P H. Then h is clearly

fuzzy γ-irresolute. Set ξ3 in H given by ξ3ptq “ t for all t P H. Then h´lpξ3q is not fuzzy regularly open in
pH, T1q. Hence h is not fuzzy completely pre-irresolute.
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Example 2.6. Let H “ K “ ta, b, cu . Define fuzzy sets, ξ1, ξ2 : H Ñ r0, 1s such that T “ t0, 1, ξ3u and
σ “ t0H, 1H, ξ1, ξ2u where ξ1 “ 0.3

a ` 0.4
b ` 0.5

c , ξ2 “ 0.7
a ` 0.5

b ` 0.5
c Define h : pH, T q Ñ pK, σq be the

identity function. Then h is fuzzy γ-irresolute but not fuzzy completely γ–irresolute.

Theorem 2.7. h : pH, T q Ñ pK, σq is a fuzzy completely γ-irresolute mapping and S is any fuzzy open subset
of H, then the restriction h|S : S Ñ K is fuzzy completely γ-irresolute.

Proof. Let λ be a fuzzy γ-open subset of K. By hypothesis, h´1pλq is fuzzy regular open in H. Since S
is fuzzy open in H. Then pf |Sq´1pλq : h´1pλq X S is fuzzy regular open in S. Therefore, h|S is fuzzy
completely γ-irresolute

Corollary 2.8. Let h : pH, T q Ñ pK, σq and g : pK, T q Ñ pZ, γq be a mapping:
1) If h : H Ñ K is fuzzy completely γ-irresolute and g : K Ñ Z is fuzzy γ-irresolute, then g ˝ h : H Ñ Z is
fuzzy completely γ-irresolute.
2) If function h : H Ñ K is fuzzy completely continuous and is fuzzy completely γ-irresolute, then g ˝f : H Ñ

Z is fuzzy completely γ-irresolute.
3) If h : H Ñ K is fuzzy completely γ-irresolute and g : K Ñ Z is fuzzy γ-continuous, then g ˝ h : H Ñ Z is
fuzzy completely continuous.

Definition 2.9. A fuzzy topological space H is said to be fuzzy connected19 (resp. fuzzy γ-connected16) if it
cannot be expressed as the union of two fuzzy separated (resp. fuzzy γ-separated) sets. Other wise pH, T q is
fuzzy fuzzy γ-disconnected.

Theorem 2.10. If a mapping h : H Ñ K is fuzzy completely γ-irresolute surjection and H is fuzzy almost
connected then K is fuzzy γ-connected.

Proof. Assume that H is fuzzy connected and K is not fuzzy γ-connected. Then K can be written as K “

N YM such that N and M are disjoint nonempty fuzzy γ-open sets. Since h is fuzzy completely γ-irresolute,
h´1pNq and h´1pMq are disjoint fuzzy regular open sets and H “ h´1pNq Y h´1pMq This shows that H is
not fuzzy connected. This is a contradiction.

Theorem 2.11. If a mapping h : H Ñ K is fuzzy pre-γ-closed, then for each subset R of K and a fuzzy γ-open
set N of H containing h´1pRq there exists a fuzzy γ-open set M in K containing R such that h´1pMq ď N .

Proof. Obvious.

Theorem 2.12. If h is fuzzy completely γ-irresolute from an almost regular space H onto a space K, then K
is fuzzy strongly γ-regular.

Proof. Let h be fuzzy pre-γ-closed set in K with y R H such that y “ hpkq. Since h is fuzzy completely
γ-irresolute function, h´1pHq is fuzzy regular closed and so fuzzy closed set in H and hence x R h´1pHq. By
almost regularity of H there exists disjoint fuzzy open sets N and M such that x P N and h´1pHq ď M . We
obtain that y “ hpkq P hpNq and H ď hpMq such that hpNq and hpMq are disjoint fuzzy γ-open sets. Thus
K is fuzzy strongly γ-regular.

Definition 2.13. A space H is called fuzzy almost regular9 (resp. fuzzy strongly γ-regular) if for any fuzzy
regular closed (resp. fuzzy γ-closed) set H ď H and any point x P H ´ H , there exists disjoint fuzzy open
(resp. fuzzy γ-open) sets N and M such that k P N and H ď M .

Definition 2.14. A function h : H Ñ K is called fuzzy pre-γ-closed if the image of every fuzzy γ-closed
subset of H is fuzzy γ-closed set in K.

Definition 2.15. A space H is called fuzzy strongly γ-normal if for every pair of disjoint fuzzy γ-closed
subsets P and β of H there exists disjoint fuzzy γ-open sets N and M such that P ď N and β ď M .

Theorem 2.16. If h is fuzzy completely γ-irresolute injective mapping from an fuzzy almost normal spaces H
onto a space K then K is fuzzy strongly γ-normal.
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Proof. Let P and β be disjoint fuzzy γ-closed sets in K. Since h is fuzzy completely γ-irresolute function
h´1pPq and h´1pβq are disjoint fuzzy regular closed and so fuzzy closed set in H. By fuzzy almost normality
of H, there exists disjoint fuzzy open sets N and M such that h´1pPq ď N and h´1pβq ď M . We obtain
that P ď N and β ď M such that hpNq and hpMq are disjoint fuzzy γ-open. Thus K is fuzzy strongly
γ-normal.

Definition 2.17. A fuzzy topological space pH, T q is said to be fuzzy-bT1
8(resp. fuzzy-rT1) pfbT1q if for

every pair of fuzzy singletons p1, p2 with different supports k1 and k2, k1 ‰ k2, there exist hb-open (resp.
fuzzy regular open) sets N and M such that, p1 ď N ď 1 ´ p2 and P2 ď M ď 1 ´ p1.

Theorem 2.18. If h : pH, T q Ñ pK, σq is fuzzy completely γ-irresolute injective mapping and K is fuzzy bT1

then H is fuzzy rT1.

Proof. Suppose that K is fuzzy bT1. For any two distinct points k and y of H, there exists fuzzy γ-open sets
H1 and H2 in K such that hpkq P H1, hpyq P H2, hpkq R H1 and hpyq R H2. Since h injective fuzzy
completely γ-irresolute function, we have H is fuzzy rT1.

Definition 2.19. A fuzzy topological space pH, T q is said to be fuzzy-bT2
8(resp. fuzzy-rT2) pfbT2q if for

every pair of fuzzy singletons p1, p2 with different supports x1 and k2, k1 ‰ k2, there exist hb-open (resp.
fuzzy regular open) sets N and M such that, p1 ď N ď 1 ´ p2 and P2 ď M ď 1 ´ p1 and N ď 1 ´ M .

Theorem 2.20. If h : pH, T q Ñ pK, σq is fuzzy completely γ-irresolute injective mapping and K is fuzzy-bT2

then H is fuzzy-rT2.

Proof. Suppose that K is fuzzy-bT2. For any two distinct points x and y of H, there exists fuzzy γ-open sets
H1 and H2 in K such that hpxq P H1, hpyq P H2, hpxq R H1 and hpyq R H2. Since h injective fuzzy
completely γ-irresolute function, we have H is fuzzy-rT2.

3 Fuzzy Weakly Completely γ-Irresolute mapping

A function h : pH, T q Ñ pK, σq is fuzzy completely weakly γ-irresolute if and only if the inverse image of
each fuzzy γ-open set M in K is fuzzy open set in H.

Let h : pI, T3q Ñ pI, T2q be defined by gpxq “ x for each x P I . Then g´1p1q “ p1q, g´1pξ2q “ pξ2q which is
fuzzy open but not regular open in pI, T3q Therefore, g is fuzzy completely weakly γ-irresolute but not fuzzy
completely γ-irresolute.

Theorem 3.1. If a mapping h : pH, T q Ñ pK, σq, then the following are equivalent:

1. h is fuzzy completely weakly γ-irresolute;

2. for each fuzzy point P x in H and each fuzzy γ-open γ-q-nbd M of hpκPq, there exists a fuzzy open
q-nbd N of κP subset that hpNq ď M ,

3. hpClpSqq ď γClphpSqq, for each fuzzy set S in H,

4. Clph´1pRqq ď h´1pγClpRqq, for each fuzzy set R in K,

5. for each fuzzy γ-closed set M in K, h´1pMq is a fuzzy closed set in H,

6. h´1pγIntpRqq ď Intph´1pRqq, for each fuzzy set R in K.

Proof. p1q Ñ p2q: Let M be any fuzzy γ-open γ-q-nbd of hpκPq in K. Then Mphpxqq`P ą 1. We choose
a positive real number δ such that Mphpxqq ą δ ą 1´P Then M is a fuzzy γ-open set, hpκPq P M . By
hypothesis, there exists fuzzy open set Nx P NP , such that hpNq ď M , NpHq ą δ ą 1´P . Therefore, N is
a fuzzy open q-nbd of κP .
p2q Ñ p3q: Let κP P ClpSq then NqS and hpNqqhpSq implies MqhpSq, hpκPq P γClphpSqq and κP P
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h´1pγClphpSqq. Therefore, ClpSq ď h´1pγClphpSqqq. Hence, hpκPq P γClphpSqq hpClpSqq ď fh´1pγClphpSqqq.
p3q Ñ p4q: Let R be any fuzzy set in K. By (3), we obtain

hph´1pRqq ď γClphph´1pRqqqleqγClpRq

and hence
h´1pRq ď h´1pγClpRqq

p4q Ñ p2q: Let κP be a fuzzy point in H and M be a fuzzy γ-open, γ-q-nbd of hpκPq and let hpκPq R

γClp1 ´ Mq, otherwise since M is a fuzzy γ-open γ-q-nbd of hpκPq R γClp1 ´ Mq, we have Mqp1 ´ Mq

which is a contradiction. Thus, κP R h´1pγClp1 ´ Mqq and by hypothesis, κP ‰ Clph´1p1 ´ Nqq. Then
there exists a fuzzy open set N of κP such that Nqh´1p1 ´ Mq which implies that hpNq ď M .
p4q Ñ p5q: Let H be any γ-closed set in K. By (4), we have Clph´1pHqq ď h´1pγClpHqq “ h´1pHq and
so, h´1pHq is fuzzy closed in H.
p5q Ñ p6q: For any fuzzy set M in K, γ-IntpMq is fuzzy γ-open set in K and so h´1pγIntpMqq is fuzzy
open set in H. Hence h´1pγIntpMq “ Intph´1pγIntpMqqq ď Intph´1pMqq.
p6q Ñ p4q:Let R be a fuzzy set in K. Then 1´γCIpRq is fuzzy γ-open in K. By (6), h´1p1´γCIpRqq “ 1´

h´1pγClpBqq is fuzzy open in H and so h´1pγClpRqq is fuzzy closed in H. Hence h´1pRq ď rh´1pγClpRqq “

h´1pγCIpBqq.
p6q Ñ p1q: Obvious.

Theorem 3.2. 23 Let pH, T q and py, T q be any two fuzzy topological spaces such that H is product related to
K then the product S1 ˆS2 of fuzzy γ-open set S1 of H and fuzzy γ-open set S2 of K is fuzzy γ-open set of the
fuzzy product space H ˆ K.

We can be seen that every fuzzy completely γ-irresolute mapping is fuzzy γ-irresolute. But the converse need
not be true as is shown in the following example.

Example 3.3. Let I “ r0, 1s and ξ1 and ξ2 be fuzzy subsets of I defined as

ξ1pP q “

$

’

&

’

%

1

3
p5t ` 1q, if 0 ď t ď

1

5
1

6
pt ` 1q, if

1

5
ď t ď 1

ξ2pP q “

$

’

&

’

%

1

9
p5t ` 1q, if 0 ď t ď

1

5
5

4
p1 ´ 2tq, if

1

5
ď t ď 1

Clearly T1 “ t0, 1u and T2 “ t1H, 0H, ξ2u and T3 “ t1H, 0H, ξ1, ξ2, ξ1 _ ξ2, ξ1 ^ ξ2u are topologies on I .
Let h : pI, T1q Ñ pI, T2q be defined by hptq “ t for each t P I . Then h is fuzzy γ-irresolute but not fuzzy
completely weakly γ-irresolute.

Theorem 3.4. pi : Hi Ñ Ki pi “ 1, 2q are fuzzy completely weakly γ-irresolute mapping and K1 is product
related to K2, then pi : H1 ˆ H2 Ñ K1 ˆ K2 is fuzzy completely weakly γ-irresolute.

Proof. Consider S “ _pNi ˆ Miq where N 1
is and M 1

is are fuzzy γ-open sets of K1 and K2, respectively.
Since K1 is producted to K2 then from Theorem 3.2, S is fuzzy γ-open set of K1 ˆ K2. By Lemma 1.12 and
1.13, h´1pSq “ _ph´1

1 pNiq ˆ h´1
2 pMiqq . Since h1 and h2 are completely weakly γ-irresolute, h´1pSq is a

fuzzy open in H1 ˆ H2.

Theorem 3.5. Let h : pH, T q Ñ pK, σq be a maping and H is product related to K. If the graph g : H Ñ

H ˆ K of h is fuzzy completely weakly γ-irresolute, then so is h.

Proof. Let M be a fuzzy γ-open set in K. By Lemma 1.14, we have h´1pMq “ 1^h´1pMq “ g´1p1ˆMq.
Since g is fuzzy completely weakly γ-irresolute and 1 ˆ M is fuzzy γ-open set in H ˆ K. h´1pMq is fuzzy
open set in H and so, h is fuzzy completely weakly γ-irresolute.
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Next, the composition and preservation of fuzzy topological structure under the fuzzy completely weakly
γ-irresolute which other fuzzy functions are studied.

Corollary 3.6. Let h : pH, T q Ñ pK, σq and g : pK, σq Ñ pZ, γq be two functions.

1. If h is fuzzy completely weakly γ-irresolute and is g fuzzy completely γ-irresolute, then g ˝ h is fuzzy
completely γ-irresolute.

2. If h is fuzzy completely weakly γ-irresolute and g is fuzzy γ-irresolute, then g ˝ h is fuzzy completely
weakly g ˝ h-irresolute

3. If h is fuzzy completely continuous and g is fuzzy completely weakly γ-irresolute, then g ˝ h is fuzzy
completely γ-irresolute.

4. If h is fuzzy completely γ-irresolute and g is fuzzy completely weakly γ-irresolute, then g ˝ h is fuzzy
completely γ-irresolute.

5. If h is fuzzy totally continuous and g is fuzzy completely weakly γ-irresolute, then g˝h is fuzzy completely
γ-irresolute.

6. If h is fuzzy completely weakly γ-irresolute and g is fuzzy γ-continuous, then g ˝ h is fuzzy continuous.

7. If h is fuzzy γ-continuous and g is fuzzy completely weakly γ-irresolute, then g ˝ h is fuzzy γ-irresolute.

8. If h is fuzzy continuous and g is fuzzy completely weakly γ-irresolute, then g ˝ h is fuzzy completely
weakly γ- irresolute.

Theorem 3.7. If h : pH, T q Ñ pK, σq is fuzzy almost open surjective and g : pK, σq Ñ pZ, γq is fuzzy
mapping such that g ˝ f : pH, T q Ñ pZ, γq is fuzzy completely γ-irresolute, then g is fuzzy completely weakly
γ-irresolute.

Proof. Let M be a fuzzy γ-open set in Z . since g ˝ h is fuzzy completely γ-irresolute, pg ˝ hq´1pMq “

h´1pg´1pMqq is fuzzy regular open in H. Since h is fuzzy almost open surjective, hph´1pg´1pMqq “

g´1pMq is fuzzy open in K. Hence g is fuzzy completely weakly γ-irresolute.

Theorem 3.8. If h : pH, T q Ñ pK, σq is fuzzy open surjective and g : pK, σq Ñ pZ, γq is fuzzy mapping
such that g ˝ f : pH, T q Ñ pZ, γq is fuzzy completely weakly γ-irresolute, then g is fuzzy completely weakly
γ-irresolute.

Proof. Similar to the proof of Theorem 3.7.

Theorem 3.9. Let Pi be the projection mapping from
ś

Hi onto Hi. If h : H Ñ
ś

Hi is fuzzy completely
weakly γ-irreolute function, then ph ˝ Piq is also fuzzy completely weakly γ-irresolute.

Proof. Obvious.

Theorem 3.10. Let h : pH, T q Ñ pK, σq is a fuzzy completely weakly γ-irresolute surjective function and H
is fuzzy compact space, then K is fuzzy γ-compact.

Proof. Let tCP :PP Λu be any fuzzy γ-open cover of K. Then th´1pCPq :PP Λu is a fuzzy open cover of
H. Since H is fuzzy compact there exists a finite subfamily th´1pCPq : i “ 1, 2, ..., nu of th´1pCPq :PP Λu

which covers H. Hence, K is fuzzy γ-compact.

Corollary 3.11. Let h : pH, T q Ñ pK, σq is fuzzy completely weakly γ-irresolute surjective function and H
is fuzzy compact space, then K is fuzzy γ-compact.

Definition 3.12. 16 Let pH, T q be a fuzzy topological space and R,S are fuzzy set in H then R and S are said
to be

1. Fuzzy separated iff tClpRq X Su “ ϕ and tClpSq X Ru “ ϕ, @x P H.
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2. Fuzzy γ-separated iff γClpRqq̃S and γClpSqq̃R, @x P H.

Definition 3.13. 16 A fuzzy topological space H is said to be fuzzy connected (resp. fuzzy γ-connected) if it
cannot be expressed as the union of two fuzzy separated (resp. fuzzy γ-separated) sets.

Lemma 3.14. Two non-zero fuzzy sets S and R are fuzzy γ-separated if and only if there exist two fuzzy γ-open
sets N and M such that S ď N , R ď M , Sq̃M and Rq̃N .

Proof. Let S and R be fuzzy γ-separated sets. Putting N “ 1 ´ γCIpSq and M “ 1 ´ γpRq, then N and M
are fuzzy γ-open such that S ď N , R ď M , Sq̃M and Rq̃N .
Conversely, let N and M be fuzzy γ-open sets such that S ď N , R ăď M , Sq̃M and Rq̃N . Since 1 ´ M
and 1 ´ N are fuzzy γ-closed, we have γCIpSq ď p1 ´ Mq ď p1 ´ Rq and γClpRq ď p1 ´ Nq ď p1 ´ Sq.
Thus γCIpSqq̃ClpRq and γCIpRqq̃ClpSq. Hence S and R are fuzzy γ-separated.

Corollary 3.15. Let h : pH, T q Ñ pK, σq be a fuzzy completely weakly γ-irresolute surjective function. If N
is a fuzzy connected subset in H, then hpNq is also fuzzy γ-connected.

Theorem 3.16. If h : pH, T q Ñ pK, σq is fuzzy completely weakly γ-irresolute injective function and K is
fuzzy γ-T1 then H is fuzzy Hausdorff.

Proof. Let x, y be any two distinct points of H. Since h is injective, we have hpxq ‰ hpyq. Since K is fuzzy
γ-T2, there exists M and W are γ-open sets in K. such that M XW “ 0. Since h is fuzzy completely weakly
γ-irresolute, there exists fuzzy open sets G and H in H such that hpGq ď M and hpHq ď W . Hence we
obtain G X H “ 0. This shows that H is fuzzy Hausdorff.

Theorem 3.17. A function h : H Ñ K is fuzzy completely weakly γ-irresolute if the graph function g : H Ñ

H ˆ H, defined by gpxq “ px, gpxqq for each x P H is fuzzy completely weakly γ-irresolute.

Proof. Let M be any fuzzy γ-open set of K. Then 1 ˆ M is a fuzzy γ-open set of H ˆ K. Since g is fuzzy
completely γ-irresolute, h´1pMq “ g´1p1 ˆ Mq is fuzzy regular open in H. Thus h is fuzzy completely
weakly γ-irresolute.

Theorem 3.18. If a function h : H Ñ K is a fuzzy completely weakly γ-irresolute surjection and H is fuzzy
connected, then K is fuzzy γ-connected.

Proof. Suppose that K is not fuzzy γ-connected. There exists non empty fuzzy γ-open sets M and W of K
such that K “ M Y W . Since h is fuzzy completely weakly γ-irresolute. h´1pMq and h´1pW q This shows
that H is not fuzzy connected. This is a contradiction.

Theorem 3.19. Let h : pH, T q Ñ pK, σq is fuzzy completely weakly γ-irresolute surjective function. If N is
a fuzzy connected subset in H, then hpNq is fuzzy γ-connected in K.

Proof. Suppose that hpNq is not γ-connected in K. Then there exist fuzzy γ-separated subsets G and H in K.
such that hpNq “ G X H . By Lemma 3.14, there exist fuzzy γ-open subsets M and W such that G ď M ,
H ď W , GqW and HqM . Since h is fuzzy complete weakly γ-irresolute, h´1pGq and h´1pHq are fuzzy
open in H and N “ h´1phpNqq “ h´1pG Y Hq “ h´1pGq Y h´1pHq. It is clear that h´1pGq and h´1pHq

are fuzzy separated in H. Therefore, N is not fuzzy connected in H.

4 conclusion

We have defined and proved basic properties of Fuzzy Completely γ-Irresolute Functions and Fuzzy Com-
pletely Weakly γ-Irresolute Function. Many results have been established to show how far topological struc-
tures are preserved by these γ-Irresolute Functions. We also have provided examples where such properties
fail to be preserved.
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