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 In this paper, we study some of the properties of  interval valued intuitionistic fuzzy almost contra generalized 

semiprecontinuous mappings and studied some of its properties. Also we have provided the relation between various types of 

interval valued intuitionistic multi fuzzy contra continuous mappings. 
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INTRODUCTION 

 In 1965, Zadeh [16] introduced the notion of a fuzzy 

subset of a set, fuzzy sets are a kind of useful 

mathematical structure to represent a collection of 

objects whose boundary is vague. Since then it has 

become a vigorous area of research in different domains, 

there have been a number of generalizations of this 

fundamental concept such as intuitionistic fuzzy sets, 

interval valued fuzzy sets, vague sets, soft sets etc. The 

intuitionistic fuzzy set was introduced by 

Atanassov.K.T[1, 2]. The following papers have 

motivated us to work on this paper C.L.Chang [4] 

introduced and studied fuzzy topological spaces in 1968 

as a generalization of topological spaces many 

researchers like, and many others have contributed to 

the development of fuzzy topological spaces. Dontchev 

[5] has introduced generalized semipreclosed sets in 

general topology. After that the set was generalized to 

fuzzy topological spaces by saraf and khanna [13]. 

Tapas kumar mondal and S.K.Samantha [10] have 

introduced the topology of interval valued fuzzy sets. 

Now we have generalized the set to interval valued 

intuitionistic fuzzy topological spaces. V.Murugan 

et.al[11, 12] have introduced the multi fuzzy rw-closed 

and multi fuzzy rw-open sets in multi fuzzy topological 

spaces. Jeyabalan.R and K. Arjunan[8] defined and 

introduced the interval valued fuzzy generalized 

semipreclosed sets after that the concept was extended 

into interval valued intuitionistic fuzzy generalized 

semipreclosed sets by Vinoth.S & K.Arjunan[114, 15]. 
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Some interesting theorems and results on interval 

valued intuitionistic fuzzy almost contra generalized 

semiprecontinuous mappings  are provided in this 

paper. 

1.PRELIMINARIES: 

Definition[105]: Let X be a nonempty set. A fuzzy set A 

in X can be described in the form A = { < x, µA(x)>: x ∈ X } 

where the function μA: X → [0, 1] is called the 

membership function and μA(x) denotes the degree to 

which x∈A and 0 ≤ μA (x) ≤ 1 for each x ∈ X. 

1.1.2 Example: Let X = { a, b, c } be a set. Then A = {  a, 

0.4 ,  b, 0.5 ,    c, 0.3  } is a fuzzy subset  of X. 

1.2 Definition[16]: A multi fuzzy subset A of a set X is 

defined as an object of the form A = {  x, A1(x), A2(x), 

A3(x), …, An(x)  / xX}, where Ai : X[0, 1] for all i. It is 

denoted as A =  A1, A2, A3, …, An. 

1.3 Definition[16]:Let X be a non-empty set. A interval 

valued fuzzy subset A of X is a function A: X →D[0, 1 ], 

where 𝐷[0,1]  denotes the family of all closed 

subintervals of [0, 1]. 

1.4 Definition[16]: A interval valued multi fuzzy 

subset A of a set X is defined as an object of the form A = 

{  x, A1(x), A2(x), A3(x), …, An(x)  / xX}, where                         

Ai : XD[0, 1] for all i, where 𝐷[0,1] denotes the family 

of all closed subintervals of [0, 1]. It is denoted as A =  

A1, A2, A3, …, An. 

1.5 Definition[1]: An intuitionistic fuzzy subset( IFS ) 

A of a set X is defined as an                object of the form A 

= {  x,  A(x),  A(x)   / xX }, where A : X  [0, 1]  and                         

A : X  [0, 1] define the degree of membership and the 

degree of non-membership of the element x in X  

respectively and for every x in X satisfying 0 A(x) + 

A(x)  1. 

 

1.6 Example: Let X = { a, b, c } be a set. Then A = {  a, 

0.52, 0.34 ,                                     b, 0.14, 0.71 ,  c, 0.25, 0.34 

  } is an intuitionistic fuzzy subset  of  X. 

1.7 Definition[1]: A intuitionistic multi fuzzy subset 

(IMFS) A of a set X is defined as an object of the form A 

= {  x, A(x), A(x)  / xX }, where A(x) = ( A1(x), A2(x), 

… An(x) ), Ai : X [0, 1] for all i and A(x) = ( A1(x), 

A2(x), …, An(x) ),                   Ai : X [0, 1] for all i, define 

the degree of membership and the degree of 

non-membership of the element x in X respectively and 

for every x in X satisfying                 0 Ai(x) + Ai(x)  1 

for all i. 

1.8 Definition: A interval valued intuitionistic multi 

fuzzy subset (IVIMFS) A of a set X is defined as an 

object of the form A = {  x, A(x), A(x)  / xX }, where     

A(x) = ( A1(x), A2(x), … An(x) ), Ai : X D[0, 1] for all i 

and A(x) = ( A1(x), A2(x), …, An(x) ), Ai : X D[0, 1] for 

all i, define the degree of membership and the degree of 

non-membership of the element x in X respectively and 

for every x in X satisfying 0  sup Ai(x) + sup Ai(x)  1 

for all i, where 𝐷[0,1] denotes the family of all closed 

subintervals of [0, 1]. 

1.9 Definition: Let A and B be any two interval valued 

intuitionistic multi fuzzy subsets of a set X. We define 

the following relations and operations: 

(i)  A  B if and only if A(x) ≤ B(x) and A(x) ≥ B(x), for 

all x in X. 

(ii) A = B if and only if A(x) = B(x) and A(x) = B(x), for 

all x in X. 

(iii) Ac = {   x, A(x), A(x)  / xX }. 

(iv) AB = {  x, min{ A(x), B(x) }, max{ A(x), B(x) }  / 

xX }. 

(v) AB = {  x, max { A(x), B(x) }, min{ A(x), B(x) }  / 

xX  }. 

1.10 Definition: Let X be a set and  be a family of 

interval valued intuitionistic multi fuzzy subsets of X. 

The family  is called an interval valued intuitionistic 

multi fuzzy topology(IVIMFT) on X if and only if  

satisfies the following axioms (i) 0X, 1X, (ii) If { Ai ; iI 

} , then i
Ii
A


 , (iii) If A1, A2, A3,…… An, then 

i

ni

i
A






1
. The pair (X, ) is called an interval valued 

intuitionistic multi fuzzy topological space (IVIMFTS). 

The members of  are called interval valued 

intuitionistic multi fuzzy open sets(IVIMFOSs) in X. An 

interval valued intuitionistic multi fuzzy set A in X is 

said to be interval valued intuitionistic multi fuzzy 

closed set(IVIMFCS) in X if and only if Ac is an interval 

valued intuitionistic multi fuzzy open set in X. 

1.11 Definition: Let ( X,  ) be an IVIMFTS and A be an 

IVIMFS in X. Then the interval valued intuitionistic 

multi fuzzy interior and interval valued intuitionistic 

multi fuzzy closure are defined by 𝑖𝑣𝑖𝑚𝑓𝑖𝑛𝑡 𝐴  

= ∪ {𝐺 ∶ 𝐺is an IVIMFOS in X and G ⊆ 𝐴}, 𝑖𝑣𝑖𝑚𝑓𝑐𝑙 𝐴 =

 ∩ {K∶ 𝐾is an IVIMFCS in X and A⊆ 𝐾}. For any IVIMFS 

A in (X, ), we have 𝑖𝑣𝑖𝑚𝑓𝑐𝑙(AC) = (𝑖𝑣𝑖𝑚𝑓𝑖𝑛𝑡(𝐴))𝑐  and 

𝑖𝑣𝑖𝑚𝑓𝑖𝑛𝑡(AC) = (𝑖𝑣𝑖𝑚𝑓𝑐𝑙(𝐴))𝑐 . 
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1.12 Definition: An IVIMFS A of an IVIMFTS (X, ) is 

said to be an  

(i) interval valued intuitionistic multi fuzzy regular 

closed set ( IVIMFRCS for short)  

  if A = 𝑖𝑣𝑖𝑚𝑓𝑐𝑙 𝑖𝑣𝑖𝑚𝑓𝑖𝑛𝑡 A   

(ii) interval valued intuitionistic multi fuzzy semiclosed 

set ( IVIMFSCS for short ) if        𝑖𝑣𝑖𝑚𝑓𝑖𝑛𝑡 𝑖𝑣𝑖𝑚𝑓𝑐𝑙 𝐴  ⊆

𝐴 

(iii) interval valued intuitionistic multi fuzzy preclosed 

set ( IVIMFPCS for short ) if 

 𝑖𝑣𝑖𝑚𝑓𝑐𝑙 𝑖𝑣𝑖𝑚𝑓𝑖𝑛𝑡 𝐴  ⊆ 𝐴 

(iv) interval valued intuitionistic multi fuzzy α closed 

set ( IVIMFαCS for short ) if 

       𝑖𝑣𝑖𝑚𝑓𝑐𝑙  𝑖𝑣𝑖𝑚𝑓𝑖𝑛𝑡 𝑖𝑣𝑖𝑚𝑓𝑐𝑙 𝐴   ⊆ 𝐴 

(v) interval valued intuitionistic multi fuzzy β closed set 

( IVIMFβCS for short) if    

        𝑖𝑣𝑖𝑚𝑓𝑖𝑛𝑡  𝑖𝑣𝑖𝑚𝑓𝑐𝑙 𝑖𝑣𝑖𝑚𝑓𝑖𝑛𝑡 𝐴   ⊆ 𝐴. 

1.13 Definition: An IVIMFS A of an IVIMFTS (X, ) is 

said to be an  

(i) interval valued intuitionistic multi fuzzy generalized 

closed set ( IVIMFGCS for short ) if   𝑖𝑣𝑖𝑚𝑓𝑐𝑙 𝐴 = U, 

whenever A⊆ 𝑈 and U is an IVIMFOS 

(ii) interval valued intuitionistic multi fuzzy regular 

generalized closed set                                ( IVIMFRGCS for 

short) if  𝑖𝑣𝑖𝑚𝑓𝑐𝑙(𝐴) ⊆ 𝑈, whenever A⊆ 𝑈 and U is an 

IVIMFROS.  

1.14 Definition: An IVIMFS A of an IVIMFTS (X, ) is 

said to be an 

(i) interval valued intuitionistic multi fuzzy 

semipreclosed set ( IVIMFSPCS for short) if there exists 

an IVIMFPCS B such that  𝑖𝑣𝑖𝑚𝑓𝑖𝑛𝑡(𝐵) ⊆ 𝐴 ⊆ 𝐵 

(ii) interval valued intuitionistic multi fuzzy 

semipreopen set ( IVIMFSPOS for short ) if there  exists 

an IVIMFPOS B such that B ⊆ 𝐴 ⊆ 𝑖𝑣𝑖𝑚𝑓𝑐𝑙(𝐵). 

1.15 Definition: Let A be an IVIMFS in an IVIMFTS (X, 

). Then the interval valued intuitionistic multi fuzzy 

semipre interior of A (𝑖𝑣𝑖𝑚𝑓𝑠𝑝𝑖𝑛𝑡 A  for short) and the 

interval valued intuitionistic multi fuzzy semipre 

closure of A (𝑖𝑣𝑖𝑚𝑓𝑠𝑝𝑐𝑙(𝐴) for short) are defined by 

𝑖𝑣𝑖𝑚𝑓𝑠𝑝𝑖𝑛𝑡(𝐴)=  ∪ {𝐺:𝐺  is an IVIMFSPOS in X and G 

⊆ 𝐴}, 𝑖𝑣𝑖𝑚𝑓𝑠𝑝𝑐𝑙(𝐴) =∩ {K:𝐾 is an IVIMFSPCS in X and 

A ⊆ 𝐾} . For any IVIMFS A in ( 𝑋,ℑ ), we have 

𝑖𝑣𝑖𝑚𝑓𝑠𝑝𝑐𝑙(𝐴𝑐) = (𝑖𝑣𝑖𝑚𝑓𝑠𝑝𝑖𝑛𝑡(𝐴))𝑐  and 𝑖𝑣𝑖𝑚𝑓𝑠𝑝𝑖𝑛𝑡 𝐴𝑐  = 

(𝑖𝑣𝑖𝑚𝑓𝑠𝑝𝑐𝑙(𝐴))𝑐 . 

1.16 Definition: An IVIMFS A in IVIMFTS (X, ) is said 

to be an interval valued intuitionistic multi fuzzy 

generalized semipreclosed set ( IVIMFGSPCS for short) 

if 𝑖𝑣𝑖𝑚𝑓𝑠𝑝𝑐𝑙(𝐴)  ⊆ 𝑈   whenever A ⊆ 𝑈  and U is an 

IVIMFOS in (X,). 

1.17 Example: Let 𝑋 =   𝑎, 𝑏   and G = {  a, [0.5, 0.5], 

[0.55, 0.55], [0.6, 0.6], [0.5, 0.5], [0.45, 0.45], [0.4, 0.4] ,  b, 

[0.4, 0.4], [0.45, 0.45], [0.5, 0.5], [0.6, 0.6], [0.55, 0.55], [0.5, 

0.5]  }. Then  = {0X, G, 1X} is an IVIMFTS on X. Let A = {  

a, [0.4, 0.4], [0.45, 0.45], [0.5, 0.5], [0.6, 0.6], [0.55, 0.55], 

[0.5, 0.5] ,  b, [0.2, 0.2], [0.25, 0.25], [0.3, 0.3], [0.7, 0.7], 

[0.65, 0.65], [0.6, 0.6]  } is an IVIMFGSPCS in (X,).                      

 

2.PROPERTIES 

2.1 Definition: A mapping f: X→ Y is said to be an 

interval valued intuitionistic multi fuzzy almost contra 

generalized semiprecontinuous mapping (IVIFACGSP 

continuous mapping for short ) if f-1(A) is an 

IVIMFGSPCS in X for every IVIMFROS A in Y. 

2.2 Example: Let X = { a, b }, Y = { u, v } and G1 = {  a, 

[0.45, 0.45],[0.55, 0.55],[0.55, 0.55],[0.45, 0.45],  b, [0.4, 

0.4], [0.6, 0.6],[0.6, 0.6],[0.4, 0.4] }, G2 = {  u, [0.4, 0.4], 

[0.6, 0.6],[0.6, 0.6],0.4, 0.4],  v, [0.2, 0.2],[0.6, 0.6] [0.8, 

0.8],[0.4, 0.4]  }. Then τ = {0X, G1, 1X } and σ = { 0Y, G2, 1Y } 

are IVIMFT on X and Y respectively. Define a mapping f 

: (X, τ)→ (Y, σ) by f(a) = u and f(b) = v. Then f is an 

IVIMFACGSP continuous mapping.  

2.3 Theorem: Every IVIMFC continuous mapping is an 

IVIMFACGSP continuous mapping but not conversely. 

Proof: Let A ⊆ Y be an IVIMFROS. Since every 

IVIMFROS is an IVIMFOS, A is an IVIMFOS in Y. Then 

f-1(A) is an IVIMFCS in X, by hypothesis. Hence f-1(A) is 

an IVIMFGSPCS in X. Therefore f is an IVIMFACGSP 

continuous mapping. 

2.4 Example: Let X = { a, b }, Y = { u, v } and G1 = {  a, [0.5, 

0.5], [0.45, 0.45], [0.5, 0.5] ,[0.55, 0.55],  b, [0.4, 0.4], [0.6, 

0.6],[0.6, 0.6],0.4, 0.4] }, G2 = {  u, [0.4, 0.4], [0.6, 0.6],[0.6, 

0.6],0.4, 0.4],  v, [0.2, 0.2],[0.6, 0.6] [0.8, 0.8],[0.4, 0.4]  }. 

Then τ = { 0X, G1, 1X } and σ = { 0Y, G2, 1Y } are IVIMFT on X 

and Y respectively. Define a mapping f : (X, τ)→ (Y, σ) 

by f(a) = u and f(b) = v. Then f is an IVIMFACGSP 

continuous mapping but not an IVIMFC continuous 

mapping, since G2 is an IVIMFOS in Y but f-1(G2) = {  a, 

[0.4, 0.4], [0.6, 0.6],[0.6, 0.6],0.4, 0.4],  b, [0.2, 0.2],[0.6, 

0.6] [0.8, 0.8],[0.4, 0.4]  }in X is not an IVIMFCS, because 

IVIMFcl( f-1(G2) ) = G1c≠ f-1(G2). 

2.5 Theorem: Every IVIMFCα continuous mapping is an 

IVIMFACGSP continuous mapping but not conversely. 
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Proof: Let A ⊆ Y be an IVIMFROS. Since every 

IVIMFROS is an IVIMFOS, A is an IVIMFOS in Y. Then 

f-1(A) is an IVIMFαCS in X, by hypothesis. Hence f-1(A) is 

an IVIMFGSPCS in X. Therefore f is an IVIMFACGSP 

continuous mapping. 

2.6 Example: Let X = { a, b }, Y = { u, v} and G1 = {  a, 

[0.45, 0.45],[0.55, 0.55], [0.55, 0.55],[0.45, 0.45],  b, [0.4, 

0.4], [0.6, 0.6],[0.6, 0.6],0.4, 0.4] }, G2 = {  u, [0.4, 0.4], [0.6, 

0.6],[0.6, 0.6],0.4, 0.4],  v, [0.2, 0.2],[0.6, 0.6] [0.8, 

0.8],[0.4, 0.4]  }. Then τ = { 0X, G1, 1X } and σ = { 0Y, G2, 1Y } 

are IVIMFT on X and Y respectively. Define a mapping f 

: (X, τ)→ (Y, σ) by f(a) = u and f(b) = v. Then f is an 

IVIMFACGSP continuous mapping but not an IVIMFCα 

continuous mapping, since G2 is an IVIMFOS in Y, but 

f-1(G2) = { a, [0.4, 0.4], [0.6, 0.6],[0.6, 0.6],0.4, 0.4],  b, [0.2, 

0.2],[0.6, 0.6] [0.8, 0.8],[0.4, 0.4]  } in X is not an 

IVIMFαCS, because IVIMFcl ( IVIMFint ( IVIMFcl ( 

f-1(G2) ) ) ) = IVIMFcl ( IVIMFint(G1c ) ) = IVIMFcl(G1) = 

G1c⊄ f-1(G2). 

2.7 Theorem: Every IVIMFCP continuous mapping is an 

IVIMFACGSP continuous mapping but not conversely. 

Proof: Let A ⊆ Y be an IVIMFROS. Since every 

IVIMFROS is an IVIMFOS, A is an IVIMFOS in Y. Then 

f-1(A) is an IVIMFPCS in X, by hypothesis. Hence f-1(A) is 

an IVIMFGSPCS in X. Therefore f is an IVIMFACGSP 

continuous mapping. 

2.8 Example: Let X = { a, b }, Y = { u, v } and G1 = {  a, 

[0.45, 0.45],[0.55, 0.55], [0.45, 0.45],[0.55, 0.55],  b, [0.6, 

0.6],  [0.5, 0.5], [0.4, 0.4] ,[0.5, 05]  }, G2 = {  u, [0.45, 

0.45],[0.55, 0.55], [0.45, 0.45],[0.55, 0.55],  v, [0.7, 0.7],  

[0.8, 0.8], [0.3, 0.3] ,[0.2, 0.2]  } and G3 = {  u, [0.4, 0.4], 

[0.45, 0.45],[0.55, 0.55],  v, [0.2, 0.2],[0.6, 0.6] [0.8, 

0.8],[0.4, 0.4]  }. Then τ = { 0X, G1, 1X } and σ = { 0Y, G2, G3, 

1Y } are IVIMFT on X and Y respectively. Define a 

mapping f : (X, τ)→ (Y, σ) by f(a) = u and f(b) = v. Then f 

is an IVIMFACGSP continuous mapping but not an 

IVIMFCP continuous mapping, since G2 is an IVIMFOS 

in Y but f-1(G2) is not an IVIMFPCS in X, becauseIVIMFcl 

( IVIMFint ( f-1(G2) ) ) = IVIMFcl(G1) = 1X⊄ f-1(G2C ). 

2.9 Theorem: Every IVIMFCoGSP continuous mapping 

is an IVIMFACGSP continuous mapping but not 

conversely. 

Proof: Let f : X→ Y be an IVIMFCoGSP continuous  

mapping. Let A ⊆ Y be an IVIMFROS. Then A is an 

IVIMFOS in Y. By hypothesis, f-1(A) is an IVIMFGSPCS 

in X. Hence f is an IVIMFACGSP continuous mapping. 

2.10 Example: Let X = { a, b }, Y = {u, v} and G1 = {  a, 

[0.45, 0.45],[0.55, 0.55], [0.45, 0.45],[0.55, 0.55],  b, [0.6, 

0.6],  [0.5, 0.5], [0.4, 0.4] ,[0.5, 05]  }, G2 = {  u, [0.45, 

0.45],[0.55, 0.55], [0.45, 0.45],[0.55, 0.55],  v, [0.7, 0.7],  

[0.8, 0.8], [0.3, 0.3] ,[0.2, 0.2]  }, G3 = {  u, [0.4, 0.4], [0.45, 

0.45],[0.55, 0.55],  v, [0.2, 0.2],[0.6, 0.6] [0.8, 0.8],[0.4, 0.4] 

 } and                 G4 = { u, [0.45, 0.45],[0.55, 0.55], [0.45, 

0.45],[0.55, 0.55],  v, [0.6, 0.6],  [0.5, 0.5], [0.4, 0.4] ,[0.5, 

05]  }. Then τ = {0X, G1, 1X}  and σ = { 0Y, G2, G3, G4,1Y } are 

IVIMFT on X and Y respectively. Define a mapping f : 

(X, τ)→ (Y, σ) by f(a) = u and f(b) = v. Then f is an 

IVIMFACGSP continuous mapping but not an 

IVIMFCoGSP continuous mapping, since G4 is an 

IVIMFOS in Y but f-1(G4) = {  a, [0.45, 0.45],[0.55, 0.55], 

[0.45, 0.45],[0.55, 0.55],  b, [0.6, 0.6],  [0.5, 0.5], [0.4, 0.4] 

,[0.5, 05]  } is not an IVIMFGSPCS in X, because f-1(G4) 

⊆G1, but IVIMFspcl( f-1(G4) ) = 1X⊄ G1. 

2.11 Theorem: Let f : X→ Y  be a mapping. Then the 

following are equivalent: 

(i) f is an IVIMFACGSP continuous  mapping, 

(ii) f-1(A) ∈IVIMFGSPO(X) for every A∈IVIMFRC(Y). 

Proof: (i) ⇒ (ii) Let A be an IVIMFRCS in Y. Then Ac is 

an IVIMFROS in Y. By hypothesis, f-1(Ac) is an 

IVIMFGSPCS in X.  

Therefore f-1(A) is an IVIMFGSPOS in X.  

(ii) ⇒(i) Let A be an IVIMFROS in Y. Then Ac is an 

IVIMFRCS in Y. By hypothesis,  f-1(Ac) is an 

IVIMFGSPOS in X. Therefore f-1(A) is an IVIMFGSPCS 

in X.  

Hence f is an IVIMFACGSP continuous mapping. 

The relation between various types of interval valued 

intuitionistic multi fuzzy contra continuity is given in 

the following diagram.  

IVIMFCαCM 

↗ ↓ ↘ 

IVIMFCCM   →IVIMFACGSPCM ←IVIMFCGSPCM 

↘↑↗ 

IVIMFCoGSPCM 
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The reverse implications are not true in general in the 

above diagram. 

2.12 Theorem: If f : X →Y is a mapping, where X is an 

IVIMFSPT1/2 space, then the following are equivalent: 

(i)  f is an IVIMFACGSP continuous mapping, 

(ii)  f-1(A)∈IVIMFGSPO(X) for every A∈IVIMFRC(Y), 

(iii) f-1( IVIMFint ( IVIMFcl(G) ) ) ∈IVIMFGSPC(X) for 

every IVIMFOS G ⊆ Y, 

(iv)  f-1( IVIMFcl ( IVIMFint(H) ) ) ∈IVIMFGSPO(X) for 

every IVIMFCS H ⊆ Y. 

Proof: (i) ⇔ (ii) is obvious from the Theorem 3.7.11. 

(i)⇒(iii) Let G be any IVIMFOS in Y. Then IVIMFint ( 

IVIMFcl(G) ) is an IVIMFROS in Y. By hypothesis, f-1( 

IVIMFint ( IVIMFcl(G) ) ) is an IVIMFGSPCS in X.  

Hence f-1( IVIMFint ( IVIMFcl(G) ) ) ∈IVIMFGSPC(X). 

(iii)⇒(i) Let A be any IVIMFROS in Y. Then A is an 

IVIMFOS in Y. By hypothesis, we have f-1( IVIMFint ( 

IVIMFcl(A) ) ) ∈IVIMFGSPC(X). That is 

f-1(A)∈IVIMFGSPC(X), since IVIMFint ( IVIMFcl(A) ) = 

A. Hence fis an IVIMFACGSP continuous mapping. 

(ii) ⇔ (iv) is similar to (i)⇔ (iii). 
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