
JOURNAL OF ALGEBRAIC STATISTICS 
Volume 13, No. 3, 2022, p. 382 - 386 

https://publishoa.com  
ISSN: 1309-3452 

 

382 
 

Generalized Pre-Semi Closed Mappings in Intuitionistic Fuzzy Topological 

Spaces 

1P. Thirunavukarasu, 2R Revathy, 

1Assistant Professor, PG & Research Department of Mathematics 

(Affiliated to Bharathidasan University) 

Periyar E.V.R.College, Thiruchirapalli, Tamil Nadu, India e-mail : ptavinash1967@gmail.com 

2Part Time Research Scholar, PG & Research Department of Mathematics  

sPeriyar E.V.R.College, Thiruchirapalli, Tamil Nadu, India 

(Affiliated to Bharatidasan University) e-mail : rrevathy085@gmail.com 

 

ABSTRACT 
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Introduction: 

Gurcay et al [1] proposed and researched intuitionistic fuzzy closed mappings in 1997. The features of open and closed 

mappings in intuitionistic fuzzy topological spaces were explored by Lee & Lee [8] in 2000. In intuitionistic fuzzy topological 

spaces, Jeon et al [2] introduced and researched semiopen mappings, 𝛼-open mappings, and pre-open mappings. Several writers 

have recently contributed to the generalisation of closed and open mappings in intuitionistic fuzzy topological spaces 

[3,4,5,6,7,9,10]. 

 

Intuitionistic Fuzzy Generalized Pre-Semi Closed mapping: 

Definition 1:  

A function 𝑓 ∶  (𝑋,  )  (𝑌, ) is said to be the intuitionistic fuzzy generalized pre-semi closed mapping (𝐼𝐹𝐺𝑃𝑆𝐶𝑀) if 𝑓(𝐴) 

is  𝐼𝐹𝐺𝑃𝑆𝐶𝑆 in 𝑌 for each 𝐼𝐹𝐶𝑆 𝐴 in 𝑋 . 

 

Example 2:  

Let  =  {𝑎, 𝑏} , 𝑌 =  {𝑢, 𝑣} and 𝐻1 = 𝑥, (0.6, 0.7), (0.4, 0.2) ,   𝐻2 = 𝑦, (0.5, 0.4), (0.5, 0.6) . Then  = {0~,𝐻1, 1~} and  

= {0~,𝐻2, 1~} are 𝐼𝐹𝑇𝑠 on 𝑋 and 𝑌 respectively.  

 

The function is defined as 𝑓 ∶  (𝑋,  )  (𝑌, ) by 𝑓(𝑎)  =  𝑢 and 𝑓(𝑏)  =  𝑣. Here 𝑓 is an 𝐼𝐹𝐺𝑃𝑆𝐶𝑀. 

 

Theorem 3:  

Each 𝐼𝐹𝐶𝑀 is an 𝐼𝐹𝐺𝑃𝑆𝐶𝑀 but not contrariwise. 

Proof:  

If  𝑓 ∶  (𝑋,  )  (𝑌, ) be an 𝐼𝐹𝐶𝑀. If 𝐴 is an 𝐼𝐹𝐶𝑆 in  .  

Here 𝑓(𝐴) is an 𝐼𝐹𝐶𝑆 in  .  

Then 𝑓(𝐴) is an 𝐼𝐹𝐺𝑃𝑆𝐶𝑆 in 𝑌. 

Hereafter 𝑓 is an 𝐼𝐹𝐺𝑃𝑆𝐶𝑀. 

 

Theorem 4:  

Each 𝐼𝐹 𝐶𝑀 is an 𝐼𝐹𝐺𝑃𝑆𝐶𝑀 but not contrariwise. 

Proof:  

If 𝑓 ∶  (𝑋,  )  (𝑌, ) is an 𝐼𝐹 𝐶𝑀.  

If 𝐴 is an 𝐼𝐹𝐶𝑆 in  X.  
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Here 𝑓(𝐴) is an 𝐼𝐹𝐶𝑆 in Y .  

Then 𝑓(𝐴) is an 𝐼𝐹𝐺𝑃𝑆𝐶𝑆 in 𝑌. 

Hereafter 𝑓 is an 𝐼𝐹𝐺𝑃𝑆𝐶𝑀. 

 

Theorem 5:  

Each 𝐼𝐹𝑊𝐶𝑀 is an 𝐼𝐹𝐺𝑃𝑆𝐶𝑀 but not contrariwise. 

Proof:  

If 𝑓 ∶  (𝑋,  )  (𝑌, ) be an 𝐼𝐹𝑊𝐶𝑀.  

If 𝐴 be an 𝐼𝐹𝐶𝑆 in  .  

Here 𝑓(𝐴) be an 𝐼𝐹𝑊𝐶𝑆 in 𝑌.  

Then 𝑓(𝐴) be an 𝐼𝐹𝐺𝑃𝑆𝐶𝑆 in 𝑌. 

Hereafter 𝑓 be an 𝐼𝐹𝐺𝑃𝑆𝐶𝑀. 

 

Theorem 6:  

Each 𝐼𝐹𝑃𝐶𝑀 is an 𝐼𝐹𝐺𝑃𝑆𝐶𝑀 but not contrariwise. 

Proof:  

If 𝑓 ∶  (𝑋,  )  (𝑌, ) be an 𝐼𝐹𝑃𝐶𝑀.  

If 𝐴 be an 𝐼𝐹𝐶𝑆 in 𝑋.  

Here 𝑓(𝐴) be an 𝐼𝐹𝑃𝐶𝑆 in 𝑌.  

Then 𝑓(𝐴) be an 𝐼𝐹𝐺𝑃𝑆𝐶𝑆 in 𝑌. 

Hereafter 𝑓 is an 𝐼𝐹𝐺𝑃𝑆𝐶𝑀. 

 

Example 7:  

If 𝑋 =  {𝑎, 𝑏}, 𝑌 =  {𝑢, 𝑣} and 𝐻1 = 𝑥, (0.1, 0.4), (0.9, 0.6), 
𝐻2 = 𝑦, (0.2, 0.1), (0.8, 0.9) and 𝐻3 = 𝑦, (0.5, 0.6), (0.5, 0.4) .  
Then  = {0~,𝐻1, 1~}  and  = {0~,𝐻1, 𝐻2, 1~}  are 𝐼𝐹𝑇𝑠 on 𝑋 and 𝑌 respectively. 

 

The function is defined as  𝑓 ∶  (𝑋,  )  (𝑌, ) by 𝑓(𝑎)  =  𝑢 and 𝑓(𝑏)  =  𝑣. Here 𝑓 is an 

𝐼𝐹𝐺𝑃𝑆𝐶𝑀 but not an 𝐼𝐹𝑃𝐶𝑀. 

 

Theorem 8:  

Each 𝐼𝐹𝐺𝑃𝑆𝐶𝑀 is an 𝐼𝐹𝐺𝑆𝑃𝐶𝑀 but not contrariwise. 

Proof:  

If 𝑓 ∶  (𝑋,  )  (𝑌, ) be an 𝐼𝐹𝐺𝑃𝑆𝐶𝑀. If 𝐴 is an 𝐼𝐹𝐶𝑆 in  𝑋. 

Here 𝑓(𝐴) be an 𝐼𝐹𝐺𝑃𝑆𝐶𝑆 in 𝑌.  

Then 𝑓(𝐴) be an 𝐼𝐹𝐺𝑆𝑃𝐶𝑆 in 𝑌. 

Hereafter 𝑓 be an 𝐼𝐹𝐺𝑆𝑃𝐶𝑀. 

 

Example 9:  

Let 𝑋 =  {𝑎, 𝑏}, 𝑌 =  {𝑢, 𝑣} and 𝐻1 = 𝑥, (0.5, 0.6), (0.5, 0.4) , 
𝐻2 = 𝑦, (0.3, 0.2), (0.7, 0.8). Then  = {0~,𝐻1, 1~}  and  = {0~, 𝐻2, 1~}  are 

𝐼𝐹𝑇𝑠 on 𝑋 and 𝑌 respectively.  

 

The function is defined as 𝑓 ∶  (𝑋,  )  (𝑌, ) by 𝑓(𝑎)  =  𝑢 and 𝑓(𝑏)  =  𝑣. Here 𝑓 be an 𝐼𝐹𝐺𝑆𝑃𝐶𝑀 but not an 𝐼𝐹𝐺𝑃𝑆𝐶𝑀. 

 

Theorem 10:  

Each 𝐼𝐹𝐺𝑃𝑆𝐶𝑀 is an 𝐼𝐹𝐺𝑆𝑃𝑅𝐶𝑀 but not contrariwise. 

Proof:  

If 𝑓 ∶  (𝑋,  )  (𝑌, ) be an 𝐼𝐹𝐺𝑃𝑆𝐶𝑀.  

If 𝐴 is an 𝐼𝐹𝐶𝑆 in  .  

Here 𝑓(𝐴) be an 𝐼𝐹𝐺𝑃𝑆𝐶𝑆 in  .  

Then 𝑓(𝐴) be an 𝐼𝐹𝐺𝑆𝑃𝑅𝐶𝑆 in 𝑌. 

Hereafter 𝑓 be an 𝐼𝐹𝐺𝑆𝑃𝑅𝐶𝑀. 
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Example 11:  

Let 𝑋 =  {𝑎, 𝑏}, 𝑌 =  {𝑢, 𝑣} and 𝐻1 = 𝑥, (0.5, 0.6), (0.5, 0.4) , 
𝐻2 = 𝑦, (0.3, 0.2), (0.7, 0.8). Then  = {0~,𝐻1, 1~}  and  = {0~,𝐻1, 𝐻2, 1~}  are 𝐼𝐹𝑇𝑠 on 𝑋 and 𝑌 correspondingly. The 

function is defined as 𝑓 ∶  (𝑋,  )  (𝑌, ) by        𝑓(𝑎)  =  𝑢 and 𝑓(𝑏)  =  𝑣. Here 𝑓 is an 𝐼𝐹𝐺𝑆𝑃𝑅𝐶𝑀 but not an 𝐼𝐹𝐺𝑃𝑆𝐶𝑀. 
 

Definition 12:  

A mapping 𝑓 ∶  (𝑋,  )  (𝑌, ) is supposed to be intuitionistic fuzzy generalized pre-semi open mapping (𝐼𝐹𝐺𝑃𝑆𝑂𝑀) if 𝑓(𝐴) 

is an 𝐼𝐹𝐺𝑃𝑆𝑂𝑆 in 𝑌 for all 𝐼𝐹𝑂𝑆 in 𝑋 . 

 

Definition 13:  

A mapping 𝑓 ∶  (𝑋, )  (𝑌, ) is supposed to be intuitionistic fuzzy i -generalized pre-semi closed mapping (𝐼𝐹 𝑖 𝐺𝑃𝑆𝐶𝑀) 

if  𝑓(𝐴) is an 𝐼𝐹𝐺𝑃𝑆𝐶𝑆 in 𝑌 for all 𝐼𝐹𝐺𝑃𝑆𝐶𝑆 𝐴 in 𝑋 . 

 

Definition 14:  

A mapping 𝑓 ∶  (𝑋,  )  (𝑌, ) is supposed to be  intuitionistic fuzzy 𝑖 -generalized pre-semi open mapping (𝐼𝐹 𝑖 𝐺𝑃𝑆𝑂𝑀) 

if 𝑓(𝐴) is an 𝐼𝐹𝐺𝑃𝑆𝑂𝑆 in 𝑌 for all 𝐼𝐹𝐺𝑃𝑆𝑂𝑆 𝐴 in 𝑋 . 

 

Example 15:  

Let 𝑋 =  {𝑎, 𝑏}, 𝑌 =  {𝑢, 𝑣} and 𝐻1 = 𝑥, (0.3, 0.2), (0.7, 0.8) , 
𝐻2 = 𝑦, (0.5, 0.4), (0.5, 0.6). Then  =  {0~,𝐻1, 1~}  and  = {0~, 𝐻2, 1~}   are 𝐼𝐹𝑇𝑠 on 𝑋 and 𝑌 correspondingly. The 

function is defined as 𝑓 ∶  (𝑋,  )  (𝑌, ) by 𝑓(𝑎)  =  𝑢 and 𝑓(𝑏)  =  𝑣. Here 𝑓 is an 𝐼𝐹 𝑖 𝐺𝑃𝑆𝐶𝑀. 

 

Theorem 16:  

Each 𝐼𝐹 𝑖 𝐺𝑃𝑆𝐶𝑀 is an 𝐼𝐹𝐺𝑃𝑆𝐶𝑀 but not contrariwise. 

Proof:  

If  𝑓 ∶  (𝑋,  )  (𝑌, ) is an 𝐼𝐹 𝐼 𝐺𝑃𝑆𝐶𝑀.  

If 𝐴 be an 𝐼𝐹𝐶𝑆 in 𝑋.  

Here 𝐴 is an 𝐼𝐹𝐺𝑃𝑆𝐶𝑆 in  𝑌.  

By supposition 𝑓(𝐴) is an 𝐼𝐹𝐺𝑃𝑆𝐶𝑆 in  . 

Hence 𝑓 is an 𝐼𝐹𝐺𝑃𝑆𝐶𝑀. 

 

Example 17:  

Let 𝑋 =  {𝑎, 𝑏}, 𝑌 =  {𝑢, 𝑣} and 𝐻1 = 𝑥, (0.8, 0.9), (0.2, 0.1), 
𝐻2 = 𝑦, (0.3, 0.2), (0.7, 0.8). Then  =  {0~,𝐻1, 1~}  and  = {0~, 𝐻2, 1~}  are 𝐼𝐹𝑇𝑠  on 𝑋 and 𝑌 correspondingly. The 

function is defined as 𝑓 ∶  (𝑋, )  (𝑌, ) by 𝑓(𝑎)  =  𝑢 and 𝑓(𝑏)  =  𝑣. Here 𝑓 is an 𝐼𝐹𝐺𝑃𝑆𝐶𝑀 but not an IF i GPSCM. 

 

Theorem 18:  

If 𝑓 ∶  (𝑋, )  (𝑌, ) be the function. The subsequent declarations are comparable if 𝑌 is an 𝐼𝐹𝑃𝑆𝑇1/2 space: 

(i) 𝑓 is an 𝐼𝐹𝐺𝑃𝑆𝐶𝑀, 

(ii) 𝑝𝑐𝑙(𝑓(𝐴))  𝑓(𝑐𝑙(𝐴)) for all 𝐼𝐹𝑆 𝐴 of  . 

Proof:  

(i)  (ii) If 𝐴 is an 𝐼𝐹𝑆 in 𝑋 .  

Here 𝑐𝑙(𝐴) is an 𝐼𝐹𝐶𝑆 in Y .  

(i) implies that 𝑓(𝑐𝑙(𝐴)) is an 𝐼𝐹𝐺𝑃𝑆𝐶𝑆 in 𝑌 .  

Since 𝑌 is an 𝐼𝐹𝑃𝑆𝑇1/2 space, 𝑓(𝑐𝑙(𝐴)) is an 𝐼𝐹𝑃𝐶𝑆 in  𝑌.  

Consequently  𝑝𝑐𝑙(𝑓(𝑐𝑙(𝐴)))  =  𝑓(𝑐𝑙(𝐴)) .  

Now 𝑝𝑐𝑙(𝑓(𝐴))  𝑙(𝑓(𝑐𝑙(𝐴)))  =  𝑓(𝑐𝑙(𝐴)) .  

Hence 𝑝𝑐𝑙(𝑓(𝐴))  𝑓(𝑐𝑙(𝐴)) for each 𝐼𝐹𝑆 𝐴 of 𝑋. 

(ii)  (i) Let 𝐴 be any 𝐼𝐹𝐶𝑆 in 𝑋 .  
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Then 𝑐𝑙(𝐴)  =  𝐴. (ii) implies that 𝑝𝑐𝑙(𝑓(𝐴))  𝑓(𝑐𝑙(𝐴))  =  𝑓(𝐴) .  

But 𝑓(𝐴)  𝑙(𝑓(𝐴)) .  

Therefore 𝑙(𝑓(𝐴))  =  𝑓(𝐴) .  

This implies 𝑓(𝐴) be an 𝐼𝐹𝑃𝐶𝑆 in  .  

Subsequently all 𝐼𝐹𝑃𝐶𝑆 be an 𝐼𝐹𝐺𝑃𝑆𝐶𝑆, 

𝑓(𝐴) be an 𝐼𝐹𝐺𝑃𝑆𝐶𝑆 in 𝑌 .  

Here 𝑓 be an 𝐼𝐹𝐺𝑃𝑆𝐶𝑀. 

 

Theorem 19:  

If 𝑓 ∶  (𝑋,  )  (𝑌, ) be the function. The subsequent are correspondent if 𝑌 is an 𝐼𝐹𝑃𝑆𝑇1/2 space: 

(i) 𝑓 is an 𝐼𝐹𝐺𝑃𝑆𝑂𝑀. 

(ii) 𝑓(𝑖𝑛𝑡(𝐴))  𝑝𝑖𝑛𝑡(𝑓(𝐴)) for each 𝐼𝐹𝑆 𝐴 of  𝑋. 

(iii) 𝑖𝑛𝑡(𝑓−1(𝐵))  𝑓−1(𝑝𝑖𝑛𝑡(𝐵)) for all 𝐼𝐹𝑆 𝐵 of 𝑌 . 

 

Proof:  

(i)  (ii) If 𝑓 is an 𝐼𝐹𝐺𝑃𝑆𝑂𝑀.  

Let 𝐴 be any 𝐼𝐹𝑆 in  .  

Then 𝑖𝑛𝑡(𝐴) is an 𝐼𝐹𝑂𝑆 in  . 

(i) implies that 𝑓(𝑖𝑛𝑡(𝐴)) is an 𝐼𝐹𝐺𝑃𝑆𝑂𝑆 in 𝑌 .  

Since 𝑌 is an 𝐼𝐹𝑃𝑆𝑇1/2 space, 𝑓(𝑖𝑛𝑡(𝐴)) be an 𝐼𝐹𝑃𝑂𝑆 in 𝑌.  

Consequently 𝑛𝑡(𝑓(𝑖𝑛𝑡(𝐴)))  =  𝑓(𝑖𝑛𝑡(𝐴)) .  

Now 𝑓(𝑖𝑛𝑡(𝐴))  =  𝑝𝑖𝑛𝑡(𝑓(𝑖𝑛𝑡(𝐴)))  𝑛𝑡(𝑓(𝐴)) . 

(ii)  (iii) If 𝐵 is an 𝐼𝐹𝑆 in  𝑌.  

Here 𝑓−1(𝐵) be an 𝐼𝐹𝑆 in 𝑋 .  

By (ii) 𝑓(𝑖𝑛𝑡(𝑓−1(𝐵)))  𝑝𝑖𝑛𝑡(𝑓(𝑓−1(𝐵)))  𝑝𝑖𝑛𝑡(𝐵) .  

Now 𝑖𝑛𝑡(𝑓−1(𝐵))  𝑓−1(𝑓(𝑖𝑛𝑡(𝑓−1(𝐵))))  𝑓−1(𝑝𝑖𝑛𝑡(𝐵)) . 

(iii)  (i) If 𝐴 is an 𝐼𝐹𝑂𝑆 in  𝑋.  

Here 𝑖𝑛𝑡(𝐴)  =  𝐴 and 𝑓(𝐴) is an 𝐼𝐹𝑆 in  . 

By (iii) 𝑖𝑛𝑡(𝑓−1(𝑓(𝐴)))  𝑓−1(𝑝𝑖𝑛𝑡(𝑓(𝐴))) .  

Now 𝐴 = 𝑖𝑛𝑡(𝐴)  𝑖𝑛𝑡(𝑓−1(𝑓(𝐴)))  𝑓−1(𝑝𝑖𝑛𝑡(𝑓(𝐴))).  

Therefore 𝑓(𝐴)  𝑓(𝑓−1(𝑝𝑖𝑛𝑡(𝑓(𝐴))))   𝑝𝑖𝑛𝑡(𝑓(𝐴))  𝑓(𝐴) . 

This implies 𝑝𝑖𝑛𝑡(𝑓(𝐴))  =  𝑓(𝐴) be an 𝐼𝐹𝑃𝑂𝑆 in 𝑌 and hereafter an 𝐼𝐹𝐺𝑃𝑆𝑂𝑆 in 𝑌. 

Accordingly 𝑓 is an 𝐼𝐹𝐺𝑃𝑆𝑂𝑀. 

 

Theorem 20:  

A mapping 𝑓 ∶  (𝑋,  )  (𝑌, ) is an 𝐼𝐹𝐺𝑃𝑆𝐶𝑀 if  𝑓(𝑝𝑖𝑛𝑡(𝐴))  𝑝𝑖𝑛𝑡(𝑓(𝐴)) for all 𝐴  𝑋 . 

 

Proof:  

Let 𝐴 be an 𝐼𝐹𝑂𝑆 in  .  

Here 𝑖𝑛𝑡(𝐴)  =  𝐴. At present 𝑓(𝐴)  =  𝑓(𝑖𝑛𝑡(𝐴))  𝑓(𝑝𝑖𝑛𝑡(𝐴))  𝑛𝑡(𝑓(𝐴)) , by hypothesis. But 𝑝𝑖𝑛𝑡(𝑓(𝐴))  (𝐴) .  

Therefore 𝑓(𝐴) is an 𝐼𝐹𝑃𝑂𝑆 in  .  

Then 𝑓(𝐴) be an 𝐼𝐹𝐺𝑃𝑆𝑂𝑆 in  .  

Hereafter 𝑓 is an 𝐼𝐹𝐺𝑃𝑆𝐶𝑀, by Theorem 19. 

 

Theorem 21:  

 𝑓 ∶  (𝑋,  )  (Y, ) be the function here 𝑋 and 𝑌 are 𝐼𝐹𝑃𝑆𝑇1/2 space, where succeeding announcements are correspondent: 

(i) 𝑓 be an 𝐼𝐹 𝑖 𝐺𝑃𝑆𝐶𝑀. 
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(ii) 𝑓(𝐴) is an 𝐼𝐹𝐺𝑃𝑆𝑂𝑆 in 𝑌 for every 𝐼𝐹𝐺𝑃𝑆𝑂𝑆 𝐴 in 𝑋 . 

(iii) 𝑓(𝑝𝑖𝑛𝑡(𝐵))   𝑝𝑖𝑛𝑡(𝑓(𝐵)) for every 𝐼𝐹𝑆 𝐵 in  . 

(iv) 𝑝𝑐𝑙(𝑓(𝐵))  𝑓(𝑝𝑐𝑙(𝐵)) for every 𝐼𝐹𝑆 𝐵 in  . 

 

Proof:  

(i)  (ii)  obvious. 

(ii)  (iii) If 𝐵 is any 𝐼𝐹𝑆 in 𝑋 .  

Since 𝑝𝑖𝑛𝑡(𝐵) be an 𝐼𝐹𝑃𝑂𝑆, it is an 𝐼𝐹𝐺𝑃𝑆𝑂𝑆 in 𝑋 .  

Formerly by proposition, 𝑓(𝑝𝑖𝑛𝑡(𝐵)) be an 𝐼𝐹𝐺𝑃𝑆𝑂𝑆 in  𝑌.  

Subsequently 𝑌 be an 𝐼𝐹𝑃𝑆𝑇1/2 space, 𝑓(𝑝𝑖𝑛𝑡(𝐵)) be an 𝐼𝐹𝑃𝑂𝑆 in  𝑌.  

Therefore 𝑓(𝑝𝑖𝑛𝑡(𝐵)) = 𝑝𝑖𝑛𝑡(𝑓(𝑝𝑖𝑛𝑡(𝐵)))  𝑛𝑡(𝑓(𝐵)) . 

(iii)  (iv) is obvious by taking complement in (iii) . 

(iv)  (i) Let 𝐴 be an 𝐼𝐹𝐺𝑃𝑆𝐶𝑆 in 𝑋 .  

By Hypothesis, 𝑝𝑐𝑙(𝑓(𝐴))  (𝑝𝑐𝑙(𝐴)) . 

Since 𝑋 is an 𝐼𝐹𝑃𝑆𝑇1/2 space, 𝐴 is an 𝐼𝐹𝑃𝐶𝑆 in  .  

Therefore 𝑝𝑐𝑙(𝑓(𝐴))  𝑓(𝑝𝑐𝑙(𝐴)) = 𝑓(𝐴)  (𝑝𝑐𝑙(𝐴)) .  

Hereafter 𝑓(𝐴) be an 𝐼𝐹𝑃𝐶𝑆 in 𝑌 and hereafter  𝐼𝐹𝐺𝑃𝑆𝐶𝑆 in 𝑌.  

Here 𝑓 be an 𝐼𝐹 𝑖𝐺𝑃𝑆𝐶𝑀. 
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