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A B S T R A C T 

In this paper, by means of  𝑄𝑃−𝑜𝑝𝑒𝑛 𝑎𝑛𝑑 𝑄𝑃 − 𝑐𝑙𝑜𝑠𝑒𝑑  sets, we introduce we have provided some 
basic definitions that we need in the research in addition to the definition of, 𝑄𝑃 −continuous 
multifunctions  and investigate certain ramifications of 𝑄𝑃 −continuous multifunctions,  along 
with their several properties, characterizations and mutual relationships. Further  we introduce 
new types of multifunctions, called  𝑄𝑃 − 𝑂 − 𝑐𝑙𝑜𝑠𝑒𝑑 multifunctions via 𝑄𝑃 −open sets. The 
relationship between these multifunctions  and 𝑄𝑃− continuous multifunction are studied . 
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1.Introduction 

    Continuity is an important concept to study and investigation of classical point set topology theory, generalization of this 
concept can be made by using weaker forms of open groups . In 1965, O. Njaste[𝟏𝟏] introduced the concept and  definition of 
-open and 𝜶 − 𝒄𝒍𝒐𝒔𝒆𝒅sets in topology  . In 1970 N. 𝑳𝒆𝒗𝒊𝒏𝒆[𝟏𝟎] introduced and studied the notion of  Generalized closed 
sets (𝒈 − 𝒄𝒍𝒐𝒔𝒆𝒅) 𝒊𝒏 topology . In 1982[𝟐], gives the concept of term 𝒑𝒓𝒆 − 𝒐𝒑𝒆𝒏 𝒂𝒏𝒅 𝒑𝒓𝒆 − 𝒄𝒍𝒐𝒔𝒆𝒅 sets and studies its 
properties . In 𝟏𝟗𝟗𝟑 [𝟓] introduced  the notion of  Generalized α-closed sets in topology (𝐠𝛂 − 𝐜𝐥𝐨𝐬𝐞𝐝 𝐬𝐞𝐭) . In the year 
𝟏𝟗𝟗𝟒 [𝟔], introduced and investigated the notion of 𝜶𝒈 − 𝒄𝒍𝒐𝒔𝒆𝒅 sets and 𝜶𝒈 − 𝒐𝒑𝒆𝒏 sets by involving 𝜶 − 𝒄𝒍𝒐𝒔𝒆𝒅 and 𝒈 −
𝒄𝒍𝒐𝒔𝒆𝒅 sets. In 𝟏𝟗𝟗𝟔 [𝟕] ,  obtained a new class of sets in a topological space, known as 𝒈𝒑 − 𝒄𝒍𝒐𝒔𝒆𝒅 sets and 𝒑𝒈 − 𝒄𝒍𝒔𝒆𝒅   . 
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In 2022 [𝟖] , introduced and study new class of sets is called 𝑸𝑷 − 𝒄𝒍𝒐𝒔𝒆𝒅 set and 𝑸𝑷 − 𝒐𝒑𝒆𝒏 sets    in a topological spaces. 
The theory of multivalued functions (multifunction) was first codified by 𝒃𝒆𝒓. [𝟏𝟑] . 

The aim of this paper is to a new form of continuous multivalued functions called 𝑸𝑷 −continuous multifunctions , and a new 
type  of  the multivalued functions called 𝑸𝑷 − 𝑶 − 𝒄𝒍𝒐𝒔𝒆𝒅 multifunctions  are introduced and studied by using  𝑸𝑷 − 𝒐𝒑𝒆𝒏 
and 𝑸𝑷 − 𝒄𝒍𝒐𝒔𝒆𝒅  sets.    

2-Preliminaries and Definitions   

     Throughout the present paper ,   , 𝑎𝑛𝑑       are always topological spaces (𝑠ℎ𝑜𝑟𝑡 ∶ ТО. Ѕ) . Let 𝜔 be a subset of a ТО. Ѕ  , We denote the 

interior and the closure of a set 𝜔  by (𝑛𝑡(𝜔)  𝑎𝑛𝑑 ∁𝑙(𝜔) , respectively .() is the of all  open sets in ТО. Ѕ  .  .∁() is the of all  closed sets in 

ТО. Ѕ   .the complement of a subset 𝜔 in  denoted by 𝜔∁  . By a topological multifunction   ∶   →   , it is  meant a multifunction from a ТО. Ѕ    

to another ТО. Ѕ   . We will use the symbol ♦ to indicate  end of the proof . 

Definition 𝟐. 𝟏 : Let  𝑎𝑛𝑑   be a ТО. Ѕ : 

1) The corresponding   ∶   →  is called a multivalued function if given any  ∋ 𝑥 , then  (𝑥) will be a nonempty subset of    [1]. 

2)   Let  ∶   →   be a multivalued  and    𝜔 ,     then   (𝜔)  = ∪ {  (𝑥) ∶ 𝜔 ∋ 𝑥 } is called  image of  the  set 𝜔  , +1()  =  { ∋ 𝑥 ∶

    (𝑥) } is called  the upper  inverse of  the  set   ,  −1()  =  { ∋ 𝑥 ∶   (𝑥)  ∩   ≠ ∅  } is called the lower  inverse  of  the  set   [13] ,  

Remark 2.2[𝟏𝟐]  : Let  ∶   →   be a multivalued  function  and       ,then   +1()  =  (−1 ())∁  and  −1() =  (+1 ())
∁

. 

Definition 𝟐. 𝟑 :  A subset 𝜔 of  a  ТО. Ѕ  is called 

1) 𝑃𝑟𝑒𝑐𝑙𝑜𝑠𝑒𝑑 [ 𝑝𝑟𝑒𝑜𝑝𝑒𝑛] set if    𝜔  ∁𝑙(𝑛𝑡(𝜔))[𝜔  𝑛𝑡(∁𝑙(𝜔))] [2]. 

2) 𝛼 − 𝑐𝑙𝑜𝑠𝑒𝑑 [ 𝛼 − 𝑜𝑝𝑒𝑛] set if    𝜔  ∁𝑙(𝑛𝑡(∁𝑙(𝜔)))   [ 𝜔  𝑛𝑡(∁𝑙(𝑛𝑡(𝜔)))] [11] . 

3) 𝑔 − 𝑐𝑙𝑜𝑠𝑒𝑑  set if      ∁𝑙(𝜔) whenever     𝜔  and ()  ∋   and  (𝜔𝐶) is 𝑔 − 𝑜𝑝𝑒𝑛 [10]. 

4) 𝑔𝑝 − 𝑐𝑙𝑜𝑠𝑒𝑑 set if  𝜔  ∁𝑙𝑃(𝜔) whenever     𝜔 and ()  ∋  , where ∁𝑙𝑃(𝜔) perclosuer of 𝜔 ( the intersection of all perclosed sets containing 

𝜔 is called perclosure of 𝜔 ) and  (𝜔𝐶) is 𝑔𝑝 − 𝑜𝑝𝑒𝑛 [7]. 

Definition 2.4[8]:  A subset ω of  a  ТО.Ѕ X is called 𝑄𝑃 − 𝑐𝑙𝑜𝑠𝑒𝑑 [ 𝑄𝑃 − 𝑜𝑝𝑒𝑛] set if    𝜔  ∁𝑙𝑔𝑝(𝑛𝑡(𝜔)) , where ∁𝑙𝑔𝑝(𝑛𝑡(𝜔)) is 𝑔𝑝 −closure of 

𝑛𝑡(𝜔)  [𝜔  𝑛𝑡𝑔𝑝(∁𝑙(𝜔))  , 𝑤ℎ𝑒𝑟𝑒 ∁𝑙𝑔𝑝(𝑛𝑡(𝜔))𝑔𝑝 𝑖𝑛𝑡𝑒𝑟𝑖𝑜𝑟 𝑜𝑓 ∁𝑙(𝜔)]  𝑄𝑃𝐶()[𝑄𝑃()] is the set of all 𝑄𝑃 − 𝑐𝑙𝑜𝑠𝑒𝑑 [𝑄𝑃 − 𝑜𝑝𝑒𝑛 sets in  a ТО. Ѕ X. 

Definition 𝟐. 𝟓: 

1)    ∁𝑙𝑄𝑃 (𝜔) is called 𝑄𝑃  − 𝑐𝑙𝑜𝑠𝑢𝑟𝑒 of 𝜔 𝑖𝑛 𝑎 ТО. Ѕ   if    ∁𝑙𝑄𝑃 (𝜔) =∩ { ∶   𝜔 𝑎𝑛𝑑  𝑄𝑃𝐶() ∋ }[8] .  

2) 𝑛𝑡𝑄𝑃 (𝜔) is called 𝑄𝑃  − 𝑖𝑛𝑡𝑒𝑟𝑖𝑜𝑟 of 𝜔 𝑖𝑛 𝑎 ТО. Ѕ   if    𝑛𝑡𝑄𝑃 (𝜔) =∪ { ∶   𝜔 𝑎𝑛𝑑  𝑄𝑃𝑂() ∋ }[8] .  

3) We say that a set   of a  ТО. Ѕ    is a 𝑄𝑃  − 𝑛𝑒𝑖𝑔ℎ𝑏𝑜𝑟ℎ𝑜𝑜𝑑 of a point 𝑥 𝑖𝑓  contains a 𝑄𝑃  − 𝑜𝑝𝑒𝑛 set to which x belongs . 

 

Remark 𝟐. 𝟔 [𝟖] 

         The diagram below represents the relationship between the 𝑄𝑃 − 𝑐𝑙𝑜𝑠𝑒𝑑 type sets and the other closed sets : 

 

  

  

  

𝑐𝑙𝑜𝑠𝑒𝑑 [ 𝑜𝑝𝑒𝑛] 𝛼 − 𝑐𝑙𝑜𝑠𝑒𝑑 [ 𝛼 − 𝑜𝑝𝑒𝑛] 𝑝𝑟𝑒 − 𝑐𝑙𝑜𝑠𝑒𝑑 [ 𝑝𝑟𝑒 − 𝑜𝑝𝑒𝑛] 
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Remark 𝟐. 𝟕 [𝟖] 

1) In a  ТО. Ѕ  , arbitrary intersection of 𝑄𝑃 − 𝑐𝑙𝑜𝑠𝑒𝑑  sets is 

𝑄𝑃 − 𝑐𝑙𝑜𝑠𝑒𝑑 set. 

2)  In a  ТО. Ѕ  , arbitrary union of  𝑄𝑃  − 𝑜𝑝𝑒𝑛 sets is 𝑄𝑃  − 𝑜𝑝𝑒𝑛 set . 

3) In a  ТО. Ѕ  , union of two 𝑄𝑃 − 𝑐𝑙𝑜𝑠𝑒𝑑 sets need  not 𝑄𝑃 − 𝑐𝑙𝑜𝑠𝑒𝑑 set. 

4) In a  ТО. Ѕ  , intersection of two 𝑄𝑃  − 𝑜𝑝𝑒𝑛 sets need not 𝑄𝑃  − 𝑜𝑝𝑒𝑛 set. 

5) If ∁𝑙𝑄𝑃 (𝜔) = 𝜔 , then  𝑄𝑃𝐶() ∋ 𝜔 . 

6) If 𝑛𝑡𝑄𝑃 (𝜔) = 𝜔  , then  𝑄𝑃() ∋ 𝜔 

Definition 2.6 

1) Let (𝐷 , ≥)  be   a directed set . A function  ∶  𝐷 → 𝑋   is called 𝑛𝑒𝑡 𝑖𝑛    , denoted  𝑏𝑦 (
𝛼

  ∶  𝐷 ∋ )[1] . 

2) The 𝑛𝑒𝑡 
𝛼

 is eventually  in  𝜔  if there exists  0  𝐼  such that  𝜔 ∋ 
𝛼

   , for each  ≥  0  [1] . 

3) The 𝑛𝑒𝑡 
𝛼

  in a  ТО. Ѕ  is called converges to a point  𝑥  ,  if  
𝛼

 is eventually in every neighborhood of  𝑥 [1] . 

4) The 𝑛𝑒𝑡 
𝛼

    in a  ТО. Ѕ  is called 𝑄𝑃 − 𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒𝑠 to a point  𝑥  ,  if  
𝛼

 is eventually in every 𝑄𝑃 − 𝑛𝑒𝑖𝑔ℎ𝑏𝑜𝑟ℎ𝑜𝑜𝑑 of  𝑥 . 

Definition 𝟐. 𝟕   

1) A  ТО. Ѕ   is called 𝑄𝑃 − 𝐻 space if for each two points  𝑥 1 ≠  𝑥2 𝑖𝑛  𝑋 ,there exist    𝑄𝑃() ∋ 1 ,2 such that   1 ∋ 𝑥 1,    2 ∋ 𝑥 2 𝑎𝑛𝑑 2  ∩

 2 = ∅  . 

2)  A subset 𝜔 of a ТО. Ѕ    is said to be 𝑄𝑃 − 𝑐𝑜𝑚𝑝𝑎𝑐𝑡 relative to ТО. Ѕ     if every cover of 𝜔 by 𝑄𝑃 − 𝑜𝑝𝑒𝑛 sets of  X  has a finite sub cover. 

3)  Let   be a ТО. Ѕ   , we say that X is 𝑄𝑃 − 𝑑𝑖𝑠𝑐𝑜𝑛𝑛𝑒𝑐𝑡𝑒𝑑 if it is the union of two non-empty 𝑄𝑃 − 𝑜𝑝𝑒𝑛 sub sets  , otherwise  is 𝑄𝑃 − 𝑐𝑜𝑛𝑛𝑒𝑐𝑡𝑒𝑑 . 

Definition 𝟐. 𝟖 [12]: Let (D,) be a directed set , {𝛼 ∶  𝐷 ∋ 𝛼} be a net of multivalued function 𝛼 ∶ →  and   a multivalued function  on    into  

 , , {𝛼 ∶  𝐷 ∋ 𝛼} is said to be   

1) Upper pointwise convergent to   , if for each   ∋ 𝑥  and each open set   𝜔 containing  (𝑥) , there exists  𝐷 ∋ 𝛽  such that   +1
𝛼(𝜔) ∋ 𝑥   

,for each   .   

2) Lower  pointwise convergent to   , if for each   ∋ 𝑥  and each open set   𝜔 meeting   (𝑥)  , there exists  𝐷 ∋ 𝛽    such that   −1
𝛼(𝜔) ∋ 𝑥  

,for each   .   

3) Pointwise convergent if it is both upper pointwise convergent and lower pointwise convergent . 

Definition 2.9  Let   ∶   →  be a topological  multifunction , then   

1)  is called  upper , (lower) continuous  (𝑠ℎ𝑜𝑟𝑡 ∶ 𝑈. 𝐶 , 𝐿. 𝐶  ) , at a point   ∋ 𝑥, if for each open set   𝑖𝑛  with (𝑥) ((𝑥) ∩     ) there 

exists 𝑜𝑝𝑒𝑛 𝑠𝑒𝑡 𝜔  containing  𝑥 such that    (𝜔)((𝑧) ∩     𝑓𝑜𝑟 𝑎𝑙𝑙  𝑧  𝜔),  is said to be  𝑈. . 𝐶(𝐿. 𝐶, if  is 𝑈. 𝐶(𝐿. 𝐶) at each point  ∋

𝑥.   is called 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠, if  it is  𝑈. 𝐶 𝑎𝑛𝑑 𝐿. 𝐶 at each point   ∋ 𝑥. [12] 

𝑔 − 𝑐𝑙𝑜𝑠𝑒𝑑 [ 𝑔 − 𝑜𝑝𝑒𝑛] 𝑄𝑃 − 𝑐𝑙𝑜𝑠𝑒𝑑 [ 𝑄𝑃 − 𝑜𝑝𝑒𝑛] 𝑔𝑝 − 𝑐𝑙𝑜𝑠𝑒𝑑 [ 𝑔𝑝 − 𝑜𝑝𝑒𝑛] 
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2)  is called  (𝑢𝑝𝑝𝑒𝑟 − 𝑝𝑒𝑟  (𝑙𝑜𝑤𝑒𝑟 − 𝑝𝑒𝑟) 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠 (𝑠ℎ𝑜𝑟𝑡 ∶ 𝑈. 𝑃. 𝐶 , 𝐿. 𝑃. 𝐶))  , at a point   ∋ 𝑥 , if for each 𝑜𝑝𝑒𝑛  set   𝑖𝑛   with 

(𝑥) ((𝑥) ∩     )  there exists 𝑝𝑒𝑟 − 𝑜𝑝𝑒𝑛 𝑠𝑒𝑡 𝜔  containing  𝑥  such that    (𝜔)((𝑧) ∩     𝑓𝑜𝑟 𝑎𝑙𝑙  𝑧  𝜔) ,   is said to be  

𝑈. 𝑃. 𝐶(𝐿. 𝑃. 𝐶), if  is 𝑈. 𝑃. 𝐶(𝐿. 𝑃. 𝐶) at each point  ∋ 𝑥.   is called 𝑝𝑒𝑟 − 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠, if  it is  𝑈. 𝑃. 𝐶 𝑎𝑛𝑑 𝐿. 𝑃. 𝐶 at each point   ∋ 𝑥. [13] 

 

3)  is called  (𝑢𝑝𝑝𝑒𝑟 − 𝛼  (𝑙𝑜𝑤𝑒𝑟 − 𝛼 )𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠 (𝑠ℎ𝑜𝑟𝑡 ∶ 𝑈. 𝛼. 𝐶 , 𝐿. 𝛼. 𝐶)) , at a point   ∋ 𝑥, if for each 𝑜𝑝𝑒𝑛 set   𝑖𝑛  with (𝑥) ((𝑥) ∩

    ) there exists 𝛼 − 𝑜𝑝𝑒𝑛 𝑠𝑒𝑡 𝜔  containing  𝑥 such that    (𝜔)((𝑧) ∩     𝑓𝑜𝑟 𝑎𝑙𝑙  𝑧  𝜔),  is said to be  𝑈. 𝛼. 𝐶(𝐿. 𝛼. 𝐶), if  is 

𝑈. 𝛼. 𝐶(𝐿. 𝛼. 𝐶) at each point  ∋ 𝑥.   is called 𝛼 − 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠, if  it is  𝑈. 𝛼. 𝐶 𝑎𝑛𝑑 𝐿. 𝛼. 𝐶 at each point   ∋ 𝑥. [14] 

4)   is called surjection if for each   ∋ 𝑦 there exists an element   ∋ 𝑥 such that (𝑥) ∋ 𝑦. [9] 

5)  is called point closed (connected , compact) if for each  ∋ 𝑥 ,  (𝑥)is closed (connected , compact) 𝑖𝑛  . [3] 

𝟑. 𝑸𝑷 −continuous multifunctions  

In the following  section , the new concept of −continuous multifunctions , introduced and studied  and several  characterization and properties of 

these forms are proved  . 

Definition 𝟑. 𝟏  Let   ∶   →  be a topological multifunction  ; then   

1) Upper 𝑄𝑃 − continuous  (𝑈. 𝑄𝑃 . 𝐶) at a point   ∋ 𝑥, if for each open set   𝑖𝑛  with (𝑥)  there exists 𝑄𝑃() ∋ 𝜔  containing  𝑥 such that  

  (𝜔) .  is said to be  𝑈. 𝑄𝑃 . 𝐶, if  is 𝑈. 𝑄𝑃 . 𝐶at each point  ∋ 𝑥 . 

2) Lower 𝑄𝑃 − continuous  (𝐿. 𝑄𝑃 . 𝐶) at a point   ∋ 𝑥, if for each open set   𝑖𝑛  with (𝑥) ∩      there exists 𝑄𝑃() ∋ 𝜔  containing  𝑥 such 

that  (𝑧) ∩     𝑓𝑜𝑟 𝑎𝑙𝑙  𝑧  𝜔 .  is said to be 𝐿. 𝑄𝑃 . 𝐶, if  is 𝐿. 𝑄𝑃 . 𝐶 at each point  ∋ 𝑥.   

3) 𝑄𝑃 −continuous (𝑄𝑃 . 𝐶) at  a point   ∋ 𝑥, if it is both  (𝑈. 𝑄𝑃 . 𝐶)  and  (𝐿. 𝑄𝑃 . 𝐶)at  x .   is called 𝑄𝑃 . 𝐶, if  it is  𝑄𝑃 . 𝐶 at each point   ∋ 𝑥. 

Example 3.2 : Let 𝑋 = {е1, е2}, Т𝑋 = {𝑋, , {е1}, {е2}} be 𝑎 ТО. Ѕ  𝑜𝑛 𝑋    . 𝑌 = {ℎ1, ℎ2, ℎ3}, Т𝑌 = {𝑌, , {ℎ1}, {ℎ2, ℎ3}} be 𝑎 ТО. Ѕ  𝑜𝑛 𝑌. A multifunction 

 ∶   →   defines by   𝑏𝑦 (е1) = ℎ1, 𝑎𝑛𝑑 (е2) = {ℎ2, ℎ3}} .   is 𝑈. 𝑄𝑃 . 𝐶 𝑎𝑛𝑑 𝐿. 𝑄𝑃 . 𝐶 . 

 

Theorem  𝟑. 𝟑 Let  ∶   →  be a topological multifunction ; then the following statements are equivalent : 

1)  𝑖𝑠 𝐿. 𝑄𝑃 . 𝐶. 

2) 𝑄𝑃() ∋  −1 () , for each   open  set   𝑖𝑛 𝑎 ТО. Ѕ     . 

3) 𝑄𝑃𝐶() ∋  
+1

 () , for each   closed  set   𝑖𝑛 𝑎 ТО. Ѕ . 

4)  ∁𝑙((𝜔))   (∁𝑙𝑄𝑃(𝜔)) , for each set 𝜔 𝑖𝑛 𝑎 ТО. Ѕ   

5)  +1(∁𝑙())  ∁𝑙𝑄𝑃 (+1())  , for each set  𝑖𝑛 𝑎 ТО. Ѕ   . 

6) 𝑛𝑡𝑄𝑃 (−1())  −1(𝑛𝑡())  , for each set   𝑖𝑛 𝑎 ТО. Ѕ   . 

7) For each  ∋ 𝑥 and for each open  set    𝑖𝑛 𝑎 ТО. Ѕ   such that   (𝑥) ∩  ≠ , there exists a 𝑄𝑃 − 𝑛𝑒𝑖𝑔ℎ𝑏𝑜𝑟ℎ𝑜𝑜𝑑 𝜔 of x  such that   if  𝜔 ∋ 𝑢 ; 

then (𝑢) ∩  ≠  . 

8) For each   ∋ 𝑥  and  for each  𝑛𝑒𝑡 
𝛼

    which 𝑄𝑃 − 𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒𝑠 to 𝑥 in  and for each open set  𝑖𝑛  , such that  −1() ∋ 𝑥 ; then the 𝑛𝑒𝑡 
𝛼

 is 

eventually in −1() . 

Proof : 1)  2) Let −1() ∋ 𝑥  𝑖𝑛 𝑎 ТО. Ѕ      ,  any open subset of  𝑜𝑓 𝑎 ТО. Ѕ      , from 1)  we get there exists 𝑄𝑃() ∋  𝜔  such 

that−1() 𝜔 ∋ 𝑥  ; therefore , 𝑄𝑃() ∋ −1()  . 
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      2) 3) Let  be a closed set 𝑖𝑛 𝑎 ТО. Ѕ     ; then 𝐶 is open set 𝑖𝑛       from 2) we obtain  𝑄𝑃() ∋ 
−1

(𝐶)  , since 𝑄𝑃() ∋ 
−1(𝐶) =

 (+1())𝐶  ; then 𝑄𝑃𝐶() ∋ 
+1()  . 

       3)  4) Let    𝜔  ; then (𝜔) is subset of 𝑎 ТО. Ѕ   and ∁𝑙((𝜔))  is closed set in Y . since  𝑖𝑠 𝐿. 𝑄𝑃 . 𝐶 ; then 𝑄𝑃𝐶() ∋ 
+1

(∁𝑙((𝜔))) , in 

view fact that ∁𝑙((𝜔))  (𝜔)   implies that to +1 (∁𝑙((𝜔))) 𝜔 ,  It follows that ∁𝑙𝑄𝑃 (+1 (∁𝑙((𝜔))))   ∁𝑙𝑄𝑃(𝜔)  ; therefore , 

 ∁𝑙((𝜔))   (∁𝑙𝑄𝑃 (+1 (∁𝑙((𝜔)))))  (∁𝑙𝑄𝑃(𝜔))  . 

       4)  5) Let    𝛽,then 𝑄𝑃𝐶() ∋ ∁𝑙𝑄𝑃 (+1(𝛽)) , from this we get +1(𝛽)  ∁𝑙𝑄𝑃 (+1(𝛽)), then ( (+1(𝛽)))  (∁𝑙𝑄𝑃 (+1(𝛽))) and  

 ∁𝑙(𝛽) ∁𝑙 ( (+1(𝛽))) , this is implies  +1(∁𝑙(𝛽)) +1 (∁𝑙 ( (+1(𝛽)))) ∁𝑙𝑄𝑃 (+1(𝛽))  .  

    5) 6) let 𝛽 any set  𝑜𝑓 𝑎 ТО. Ѕ , then 𝑄𝑃() ∋ 𝑛𝑡𝑄𝑃(
−1

 (𝛽) and 𝑄𝑃𝐶() ∋ (𝑛𝑡𝑄𝑃(−1 (𝛽))) 𝐶 = ∁𝑙𝑄𝑃(−1(𝛽))𝐶 = ∁𝑙𝑄𝑃 (+1(𝛽𝐶))  

Then(+1∁𝑙(𝛽𝐶))  ∁𝑙𝑄𝑃 (+1(𝛽𝐶)) and (+1∁𝑙(𝛽𝐶)) = +1((𝑛𝑡𝛽))𝐶 = (−1(𝑛𝑡𝛽)𝐶 from this we get 𝑛𝑡𝑄𝑃 (−1())  −1(𝑛𝑡()).   

      

      6) 7)  Let  ∋ 𝑥  and   be any open set 𝑖𝑛 𝑎 ТО. Ѕ  , such that  (𝑥) ∩  ≠ ,  then 𝑛𝑡𝑄𝑃 (−1())  −1(𝑛𝑡()),  and 

𝑛𝑡𝑄𝑃 (−1())  −1() . It follows that  𝑄𝑃() ∋ 
−1(), we take  𝜔 = −1() is 𝑄𝑃 − 𝑛𝑒𝑖𝑔ℎ𝑏𝑜𝑟ℎ𝑜𝑜𝑑, then for each 𝜔 ∋ 𝑢 , (𝑢) ∩  ≠ ,    . 

      7) 8) Let  ∋ 𝑥  and let a  𝑛𝑒𝑡 
𝛼

    which 𝑄𝑃 − 𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒𝑠 to 𝑥 𝑖𝑛 𝑎 ТО. Ѕ  ,   any open set 𝑖𝑛 𝑎 ТО. Ѕ , such that  −1 () ∋ 𝑥  from 7) 

there exists 𝑄𝑃() ∋ 𝜔   and containing  𝑥, (𝑢) ∩  ≠  for each 𝜔 ∋ 𝑢, then 𝜔 = −1(), since  
𝛼

 is 𝑄𝑃 − 𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒𝑠 to 𝑥 𝑖𝑛 𝑎 ТО. Ѕ  , then  
𝛼   

is eventually in every 𝑄𝑃 − 𝑛𝑒𝑖𝑔ℎ𝑏𝑜𝑟ℎ𝑜𝑜𝑑 of a point x, therefore , the 𝑛𝑒𝑡 
𝛼   is eventually in  −1() . 

     8) 1) Suppose that   1)  is not true , there exists a point   ∋ 𝑥 and    an open set  𝑖𝑛 𝑎 ТО. Ѕ  with  −1() ∋ 𝑥  such that  for set 𝑄𝑃() ∋

𝜔  containing 𝑥 ,    −1() ⊅ 𝜔  . Let 𝜔 ∋ 
𝜔

 and   −1() ∌ 
𝜔

 for each  𝑄𝑃() ∋ 𝜔 and containing x, therefore , the 𝑛𝑒𝑡 
𝜔  𝑄𝑃 − 𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒𝑠 to a 

point x , but 
𝜔

 is not eventually in   −1(). This is contradiction  , hence   𝑖𝑠 𝐿. 𝑄𝑃 . 𝐶. ♦ 

 

Theorem  𝟑. 𝟒 Let  ∶   →  be a topological multifunction ; then the following statements are equivalent : 

1)  𝑖𝑠 𝑈. 𝑄𝑃 . 𝐶. 

2) 𝑄𝑃() ∋  +1 () , for each   open  set   𝑖𝑛 𝑎 ТО. Ѕ     . 

3) 𝑄𝑃𝐶() ∋  
−1

 () , for each   closed  set   𝑖𝑛 𝑎 ТО. Ѕ . 

4)  −1(∁𝑙())  ∁𝑙𝑄𝑃 (−1())  , for each set  𝑖𝑛 𝑎 ТО. Ѕ   . 

5) 𝑛𝑡𝑄𝑃 (+1())  +1(𝑛𝑡())  , for each set   𝑖𝑛 𝑎 ТО. Ѕ   . 

6) For each  ∋ 𝑥 and for each open  set    𝑖𝑛 𝑎 ТО. Ѕ   such that     (𝑥), there exists a 𝑄𝑃 − 𝑛𝑒𝑖𝑔ℎ𝑏𝑜𝑟ℎ𝑜𝑜𝑑 𝜔 of x  such that   if  𝜔 ∋ 𝑢 ; then 

  (𝑢) . 

7) For each   ∋ 𝑥  and  for each  𝑛𝑒𝑡 
𝛼

    which 𝑄𝑃 − 𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒𝑠 to 𝑥 in  and for each open set  𝑖𝑛  , such that  +1() ∋ 𝑥 ; then the 𝑛𝑒𝑡 
𝛼

 is 

eventually in +1() . 

Proof : The details of the proof are similar to the details in the previous theorem . ♦ 

Remark 𝟑. 𝟓 The following implication are hold  

1)  𝑖𝑠 𝐿. 𝐶 ⟹   𝑖𝑠 𝐿. 𝛼. 𝐶 ⟹  𝑖𝑠 𝐿. 𝑃. 𝐶 ⟹  𝑖𝑠 𝐿. 𝑄𝑃 . 𝐶 

2)  𝑖𝑠 𝑈. 𝐶 ⟹   𝑖𝑠 𝑈. 𝛼. 𝐶 ⟹  𝑖𝑠 𝑈. 𝑃. 𝐶 ⟹  𝑖𝑠 𝑈. 𝑄𝑃 . 𝐶. 

        While the converses  are not true in general  as the following 
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𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟔 : Let   ∶ (, Т𝑋) → (, Т𝑌)  𝑏𝑒 𝑎 topological multifunction, where 𝑋 = {е1, е2, е3}, Т𝑋 = {𝑋,, {е1}}   and 𝑌 = {ℎ1, ℎ2, ℎ3}, Т𝑌 =

{𝑌,, {ℎ3}, {ℎ1, ℎ2}}. Define    𝑏𝑦 (е1) = (е2) = ℎ1, 𝑎𝑛𝑑 (е3) = ℎ3 ,  then {ℎ3} 𝑎𝑛 𝑜𝑝𝑒𝑛 𝑠𝑒𝑡  𝑖𝑛 𝑎 ТО. Ѕ 𝑌  𝑎𝑛𝑑 +1(ℎ3) = {е3} ∈ 𝑄𝑃() but {е3} 

is not  𝑝𝑒𝑟 − 𝑜𝑝𝑒𝑛 𝑠𝑒𝑡  𝑖𝑛 𝑎 ТО. Ѕ 𝑋, therefore  𝑖𝑠 𝑈. 𝑄𝑃 . 𝐶 but    𝑖𝑠 𝑛𝑜𝑡 𝑈. 𝑃. 𝐶 

Theorem 𝟑. 𝟕 Let   ∶   →   be a  topological multifunction, if   𝑖𝑠 𝑈. 𝑄𝑃 . 𝐶 , then  Ｇ: →  (𝑋)  is also 𝑈. 𝑄𝑃 . 𝐶 where Ｇ(𝑥) = (𝑥). 

       Proof: Let   any open set 𝑖𝑛 𝑎 ТО. Ѕ , then  (𝑋)  is open set in a space  (𝑋)  , Ｇ+1( (𝑋)  )  =  𝑋  Ｇ+1()  =  +1() , since  

 𝑖𝑠 𝑈. 𝑄𝑃 . 𝐶 , then  𝑄𝑃() ∋  +1 (), therefore , Ｇ 𝑖𝑠 𝑈. 𝑄𝑃 . 𝐶.♦ 

Theorem З. 8  Let ℓ: →   , 𝐷 ∋ ℓ, 𝐷 𝑖𝑛𝑑𝑒𝑥  be a net of 𝑈. 𝑄𝑃 . 𝐶(𝐿. 𝑄𝑃 . 𝐶)   topological multifunctions , ℓ  be an upper (lower) pointwise  

convergent to   ∶   →    and   is point closed , if  Y  is normal (regular)  and for each open set  ℳ 𝑜𝑓    with −1(ℳ) ( +1(ℳ)) 𝑎𝑛𝑑 𝐷 ∋ ℐ 

, there exists  ℐ ≤ ℒ   such that   ℒ(𝑥) ℳ  (ℳ ⊇ ℒ(𝑥)  , for all   −1(ℳ) ∋ 𝑥(+1(ℳ) ∋ 𝑥), then   𝑖𝑠 𝑎𝑙𝑠𝑜  𝑈. 𝑄𝑃 . 𝐶(𝐿. 𝑄𝑃 . 𝐶). 

      Proof: Suppose   𝑖𝑠 𝑛𝑜𝑡  𝑈. 𝑄𝑃 . 𝐶    at  a point  ℰ 𝑖𝑛  𝑋  ; then there exists an open set    𝑖𝑛  𝑌  containing  (ℰ)  such that  for 𝑄𝑃  −

𝑜𝑝𝑒𝑛 𝑠𝑒𝑡  𝜔 𝑖𝑛  𝑋 containing  ℰ, there exists    𝜔 ∋ ℰ0 𝑎𝑛𝑑  ⊉ (ℰ0 )  , that’s mean    (ℰ0 ) 𝐶   , by the assumption Y is normal and 𝑌 ∋ (ℰ) , 

(ℰ) closed  and   ⊇ (ℰ)   , there exists an open set  ℮  such that    ⊇ ∁𝑙(℮)  ⊇ ℮ ⊇ (ℰ)   , let's say ℳ = 𝑌− ∁𝑙(℮), then ℳ ⊇ 𝐶  . Where 

ℓ: →   , 𝐷 ∋ ℓ is upper pointwise convergent to   𝑎𝑡  ℰ .   that’s mean    there exists  𝐷 ∋ ℐ   whereas ℓ(ℰ) ℮ , for each  ℐ ≤ ℓ , where 

(ℰ0 ) 𝐶  , and then  (ℰ0 ) ℳ   implies that  ∅ ≠ −1(ℳ) ∋ ℰ0  . subsequently there exists  ℐ ≤ ℒ whereas ∅ ≠ ℳ ℒ(𝑥)  , for all  

−1(ℳ) ∋ 𝑥,    implies that  ∅ ≠ ℳ ℒ(ℰ0 ),  therefore  ℮ ⊉ (ℰ0 )  , whereas  ℒ  𝑖𝑠 𝑛𝑜𝑡  𝑈. 𝑄𝑃 . 𝐶 𝑎𝑡 ℰ  , this contradiction ; 

𝑡ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒 ,    𝑖𝑠  𝑈. 𝑄𝑃 . 𝐶. 

With the same details, it can be shown that  𝑖𝑠 𝐿. 𝑄𝑃 . 𝐶    

Theorem 𝟑. 𝟗 Let  ∶   →   be an  𝑈. 𝑄𝑃 . 𝐶    topological multifunction  and  point compact  , if Y is  𝐻𝑎𝑢𝑠𝑑𝑜𝑟𝑓𝑓 −  𝑠𝑝𝑎𝑐𝑒 𝑎𝑛𝑑 (𝑥1) ∩ (𝑥2) =  , 

for all 𝑥1 ≠ 𝑥2  𝑖𝑛 𝑎 ТО. Ѕ  , then 𝑋 𝑖𝑠 𝑄𝑃 − 𝐻 𝑠𝑝𝑎𝑐𝑒 . 

Proof: Let 𝑥ℐ , 𝑥ℓ  be any  points  of  X such that  𝑥ℐ , ≠ 𝑥ℓ , since(𝑥ℐ ),( 𝑥ℓ) are compact sets ,  (𝑥ℐ ) ∩ ( 𝑥ℓ) =   𝑖𝑛 𝑎 ТО. Ѕ 𝑌 and 𝑌 is a 

Hausdorff  space , there exist  two open sets  ℐ containing (𝑥ℐ ) and ℓ containing ( 𝑥ℓ) 𝑎𝑛𝑑 ℐ ∩ ℓ =   .  Since  𝑖𝑠 𝑈. 𝑄𝑃 . 𝐶    , then 𝑄𝑃() ∋

 +1(ℓ ),+1( ℐ)  𝑎𝑛𝑑 +1(ℓ ) ∋ 𝑥ℓ  , +1(ℐ ) ∋ 𝑥ℐ    such that   +1( ℐ)  ∩ +1(ℓ )   =  +1(ℐ ∩ ℓ )  =  =  +1() =  . By definition (2.7(1)) 

𝑋 𝑖𝑠 𝑄𝑃 − 𝐻 𝑠𝑝𝑎𝑐𝑒 . ♦                                                                                                          

4. 𝑸𝑷 − 𝑶 − 𝑪𝒍𝒐𝒔𝒆𝒅 Multifunctions  

     In this  section , the new concept of  𝑸𝑷 − 𝑂 −closed multifunctions , introduced and studied , and several  properties of  these  new concept are 

proved  . 

Definition 4.1 A topological  multifunction  ∶   →   is said to be 𝑄𝑃 − 𝑂 − 𝐶𝑙𝑜𝑠𝑒𝑑  if for each   ∋ 𝑥 𝑎𝑛𝑑 𝑌 ∋ 𝑦 , for which   (𝑥) ∌ 𝑦  , there 

exists  𝑄𝑃() ∋ 𝜔 containing  𝑥  and open set    𝑖𝑛 𝑎 ТО. Ѕ   containing  y  , such that   (𝑥0) ∩  =  , for 𝑒𝑎𝑐ℎ  𝜔 ∋ 𝑥0  . 

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟔:  Let 𝑋 = {е1, е2, е3}, Т𝑋 = {𝑋, , {е1}, {е3}, {е1, е3}, {е2, е3}}  be 𝑎 ТО. Ѕ  𝑜𝑛 𝑋    . 𝑌 = {ℎ1, ℎ2, ℎ3}, Т𝑌  is a discrete ,  ТО. Ѕ  𝑜𝑛 𝑌.  A 

multifunction  ∶   →   defines by   𝑏𝑦 (е1) = {ℎ1}, (е2) = {ℎ1, ℎ2} 𝑎𝑛𝑑 (е3) = {ℎ2} .   is 𝑄𝑃 − 𝑂 − 𝐶𝑙𝑜𝑠𝑒𝑑. but   is not  𝑄𝑃 − 𝐶ontinuous 

     The following theorem  give  the relationships between  the concept  𝑄𝑃 −continuous multifunctions and 𝑄𝑃 − 𝑂 − 𝐶𝑙𝑜𝑠𝑒𝑑 multifunction  . 

Theorem 𝟒. 𝟐 Let   ∶   →   be a multifunction from 𝑎 ТО. Ѕ 𝑋   into a Hausdorff  ТО. Ѕ     , if    𝑖𝑠 𝑈. 𝑄𝑃 . 𝐶 and point compact,  then    𝑖𝑠 𝑄𝑃 −

𝑂 − 𝐶𝑙𝑜𝑠𝑒𝑑  . 

      Proof: Suppose   ∶   →   is  𝑈. 𝑄𝑃 . 𝐶  on  𝑎 ТО. Ѕ 𝑋   and  (𝑥) ∌ 𝑦 , since  (𝑥) is compact and  𝑌  𝑖𝑠  Hausdorff    ТО. Ѕ ,  then there exist 

disjoint two open set  1 𝑎𝑛𝑑  2  𝑖𝑛  𝑎 ТО. Ѕ    such that   1 ∋ 𝑦  and  2 ⊇ (𝑥) . Since   𝑖𝑠 𝑈. 𝑄𝑃 . 𝐶 , there exists  𝑄𝑃() ∋ 𝜔 such that   𝜔 ∋

𝑥 𝑖𝑚𝑝𝑙𝑖𝑒𝑠   2 ⊇ (𝜔), then  (𝜔)  ∩  1 =    . It follows that    𝑖𝑠 𝑄𝑃 − 𝑂 − 𝑐𝑙𝑜𝑠𝑒𝑑. ♦ 

Theorem 𝟒. 𝟑 If    ∶   →   is a 𝑄𝑃 − 𝑂 − 𝐶𝑙𝑜𝑠𝑒𝑑 multifunction , then  (℮) is closed subset of 𝑎 ТО. Ѕ 𝑌   , for each  ℮ 𝑄𝑃 − 𝐶𝑜𝑚𝑝𝑎𝑐𝑡 relative 

to 𝑎 ТО. Ѕ 𝑋   . 

      Proof: Assume (℮) ∌ 𝑦 , then for 𝑒𝑎𝑐ℎ  ℮ ∋ 𝑥, (𝑥) ∌ 𝑦  . By definition (4.1) there exist 𝑄𝑃() ∋ 𝜔𝑥 containing  𝑥  and an open set  𝑥 

containing  y  such that (𝜔𝑥) ∩ 𝑥  =   . The family {𝜔𝑥  ∶  ℮ ∋ 𝑥  }  is a cover of a set ℮ and 𝑄𝑃() ∋ 𝜔𝑥 for each x , since ℮ 𝑖𝑠 𝑄𝑃 − 𝐶𝑜𝑚𝑝𝑎𝑐𝑡  
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there exists a finite subset ℳ 𝑜𝑓  ℮ such that ∪  {𝜔𝑥 ∶  ℳ ∋ 𝑥 } ⊇ ℮. Take   =  {𝑥 ∶  ℳ ∋ 𝑥 }, then  is an open set  containing element  

𝑦 𝑎𝑛𝑑 (℮) ∩  =   , this means that (℮)𝐶 ⊇  , therefore , (℮) is closed in 𝑎 ТО. Ѕ 𝑌. ♦ 

Definition 𝟒. 𝟒 A topological multifunction  ∶   →    is called contra 𝑄𝑃 − 𝑜𝑝𝑒𝑛 if the image of every  𝑄𝑃 − 𝑜𝑝𝑒𝑛 set in 𝑎 ТО. Ѕ 𝑋 is closed set in 

𝑎 ТО. Ѕ 𝑌.. 

Theorem 𝟒. 𝟓 If   ∶   →   is  𝑐𝑜𝑛𝑡𝑟𝑎 𝑄𝑃 − 𝑜𝑝𝑒𝑛 multifunction such that the inverse   image for each point of 𝑎 ТО. Ѕ 𝑌 is  𝑄𝑃 − 𝐶𝑙𝑜𝑠𝑒𝑑  set in 

𝑎 ТО. Ѕ 𝑋, then   𝑖𝑠 𝑄𝑃 − 𝑂 − 𝐶𝑙𝑜𝑠𝑒𝑑  . 

      Proof: Let (𝑥) ∌ 𝑦, then −1(𝑦) ∌ 𝑥  , since −1(𝑦)  𝑄𝑃 − 𝐶𝑙𝑜𝑠𝑒𝑑 , then there exists      𝑄𝑃 − 𝑜𝑝𝑒𝑛 set containing  𝑥 such that   ∩ −1(𝑦)  =

  . Since  𝑖𝑠 𝑐𝑜𝑛𝑡𝑟𝑎   𝑄𝑃 − 𝑜𝑝𝑒𝑛 , then () is closed set in 𝑎 ТО. Ѕ 𝑌 , this is implies that there exists  an open set  ℳ  in 𝑎 ТО. Ѕ 𝑌 such that  ℳ ∋

𝑦 𝑎𝑛𝑑 () ∩ ℳ =   . Hence    𝑖𝑠    𝑄𝑃 − 𝑂 − 𝐶𝑙𝑜𝑠𝑒𝑑  .♦ 

Theorem 𝟒. 𝟔 If {ℓ: →   , 𝐼 ∋ ℓ} is a family of 𝑄𝑃 − 𝑂 − 𝐶𝑙𝑜𝑠𝑒𝑑 multifunction  from 𝑎 ТО. Ѕ 𝑋  into  𝑎 ТО. Ѕ 𝑌,  then  (𝑥)  =∩ 𝐼∋ℓ(𝑥). 𝑖𝑠 𝑄𝑃 −

𝑂 − 𝐶𝑙𝑜𝑠𝑒𝑑 , (𝑥)  =∩𝐼∋ℓ ℓ(𝑥). 

      Proof: let (𝑥1) ∌ 𝑦1 , then there exists  𝐼 ∋ ℓ1 such that  ℓ1
(𝑥1) ∌ 𝑦1 , since ℓ1

 is 𝑄𝑃 − 𝐶𝑙𝑜𝑠𝑒𝑑 ,  then  there exists 𝑄𝑃() ∋   containing  

𝑥1  and  𝜔 open set    in   ТО. Ѕ 𝑌 containing  𝑦1 such that  ℓ1
() ∩  𝜔 =  ,  from  this we obtain  () ∩ 𝜔 =   , therefore ,   𝑖𝑠 𝑄𝑃 − 𝑂 − 𝐶𝑙𝑜𝑠𝑒𝑑 . ♦ 

 

Theorem 4.7 If   ∶   →   is   𝑄𝑃 − 𝑂 − 𝐶𝑙𝑜𝑠𝑒𝑑  topological multifunction , then −1() 𝑖𝑠 𝑄𝑃 − 𝐶𝑙𝑜𝑠𝑒𝑑 , for each  compact  set in 𝑎 ТО. Ѕ 𝑌.  

      Proof: Let  be arbitrary compact set in 𝑎 ТО. Ѕ 𝑌 and  −1()  ∌ 𝑥 ,−1() =  {𝑥 ∶ (𝑥) ∩    } , then   −1(ℓ)  ∌ 𝑥, for each  ∋ ℓ . Since 

 𝑖𝑠 𝑄𝑃 − 𝐶𝑙𝑜𝑠𝑒𝑑  ,  there exist 𝑄𝑃() ∋  ℳ𝑥ℓ   and open set ℳℓ  such that  ℳ𝑥ℓ ∋ 𝑥  𝑎𝑛𝑑 ℳℓ ∋ ℓ  implies  (ℳ𝑥ℓ)  ∩ ℳℓ  =    . The family  

{ℳℓ ∶   ∋ ℓ} is open cover of   , since  is compact , then there exists {ℳℓ1
 , ℳℓ2

 , ℳℓ3
 , … , ℳℓ𝑛

} is finite sub cover such that   ⋃  ℳℓ𝑖

𝑛
𝑖=1 ⊇   ,  

𝑙𝑒𝑡 ℳ𝑥 =  ⋂ ℳ𝑥ℓ𝑖

𝑛
𝑖=1   such that   ℳ𝑥 ∋ 𝑥  . If  ℳ𝑥  ∩  −1()  =   , then −1() 𝑖𝑠 𝑄𝑃 − 𝐶𝑙𝑜𝑠𝑒𝑑  .  Now , for showing this , suppose ℳ𝑥  ∩ −1()  ≠

  , there exists ℳ𝑥 ∋  𝑥0  𝑎𝑛𝑑 −1() ∋ 𝑥0  then  ℳ𝑥ℓ𝑖
∋ 𝑥0  , for each 𝑖 = 1,2, , 𝑛 𝑎𝑛𝑑 (𝑥0 ) ∩    , this implies   there exists (𝑥0 ) ∋ 𝑦 𝑎𝑛𝑑  ∋

𝑦 , since ⋃  ℳℓ𝑖

𝑛
𝑖=1 ⊇  ,  then   ℳℓ𝑖

∋ 𝑦 𝑤ℎ𝑒𝑟𝑒 𝑖 = 𝑗 , there exists  ℳ𝑥ℓ𝑗
 such that  ( ℳℓ𝑥𝑗

) ∩  ℳℓ𝑗
   , this is contradiction , therefore ℳ𝑥 ∩

−1()  =   and −1()  is 𝑄𝑃 − 𝐶𝑙𝑜𝑠𝑒𝑑 set in X  . ♦ 

    Now ,  the following theorem is study the converse of theorem  4.2   .      

Corollary 𝟒. 𝟖 If   ∶   →   is   𝑄𝑃 − 𝑂 − 𝐶𝑙𝑜𝑠𝑒𝑑  topological multifunction and  𝑌 is a compact 𝑎 ТО. Ѕ , then   𝑖𝑠 𝑈. 𝑄𝑃 . 𝐶. 

      Proof: Let  ∶   →   be 𝑄𝑃 − 𝐶𝑙𝑜𝑠𝑒𝑑 and    be any closed subset of 𝑎 ТО. Ѕ , since Y is a compact space , then   is compact set in  Y , from 

theorem (4.7) we get −1() is 𝑄𝑃 − 𝐶𝑙𝑜𝑠𝑒𝑑 , this implies    𝑖𝑠 𝑈. 𝑄𝑃 . 𝐶   . ♦ 

5-Conclusion  

Concepts of openness and continuity is the basic concepts of study and survey of topological spaces. In this work, we introduced some new 

concepts of a kind of continuous multifunctional functions called  𝑄𝑃  − 𝐶𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠 𝑚𝑢𝑙𝑡𝑖𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛𝑠 and studied its properties and it turned out to 

be an expansion of the space of continuous multifunctional and we have obtained some theorems that can be generalized to this type of 

continuity.This work is extended to 𝑄 − 𝑐𝑙𝑜𝑠𝑒𝑑  multifunctions and the relationships between 𝑄𝑃  − 𝐶𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠 and 𝑄 − 𝑐𝑙𝑜𝑠𝑒𝑑 multifunctions are 

explored. 
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