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Abstract 
        The aim of this paper is to introduce a new class of sets in topological spaces (to the best 

of our knowledge) which is called "Nc-Open" sets. By using this set. The notion of Nc-Ti 

spaces (i = 1/2,1,2) are introduced and some of their properties are given. 
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1- Introduction 

        The concept of N-open sets in topological spaces was introduced in 2015 by Narjis 

A.Dawood and Nadia Al-Tabatabai, see [5]. Generalized closed sets which was introduced by 

Levine [7], Kasahara [4] defined the concept of an operation on topological spaces and 

introduced the concept of closed graphs of function. Ahmad and Hussain [1] continued 

studying the properties of operations on topological spaces introduced by Kasahara [4]. Ogata 

[2] introduced the concept of Ti (i = 1/2,1,2) and characterized Ti by notion of -closed sets 

or -open sets. 

        In this paper, we introduce and study a new class of N-open sets which is called              

Nc-open sets in topological spaces. By using the notion of Nc-closed and  Nc-open sets, 

we introduce the concept of  Nc-Ti (i = 0, 1/2,1,2), several properties and characterization of 

these spaces are obtained. 

 

2- Prelminaries 

        Throughout this paper, X denotes a topological space without any separation axiom. Let 

A be a subset of X, the closure (interior) of A are denoted by cl(A) (IntA)) respectively. We 

recall some definitions, notions, and characterizations which we need in our work. 

 

Definition (2.1): [6] 

        A subset A of X is called an -open if A  int(cl(int(A)) 

 

Definition (2.2): [5] 

         A subset A where A   of a space X is called N-open set if there exists a non-empty 

an -open set B such that cl(B)  A. The family of all N-open sets in (X,) is denoted by 

NO(X), It is clear if A = , then B = . 

The complement of N-open set is called N-closed and the family of all N-closed sets is 

denoted by NC(X). 

 

Proposition (2.3): [5] 

        If A is closed set in (X,) and A∘  . Then A is N-open set. 

 

Lemma (2.4): [5] 
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        Let (X1,1), (X2,2) be topological spaces. Then A1 and A2 are N-open sets in X1 and X2 

resp. if and only if A1A2 is an N-open sets in X1X2. 

Lemma (2.5): [5] 

        Let (Y,Y) be a subspace of (X,) such that A  Y  X. Then: 

(1) If A  NO(X), then A  NO(Y). 

(2) If A  NO(Y), then A  NO(X) where Y is clopen in X. 

 

Definition (2.6): [7] 

        A subset A of a space (X,) is called a generalized closed written as (g-closed) set if 

cl(A)  U whenever A  U and U is open. 

 

Definition (2.7): [2] 

        Let (X,) be any topological space. A mapping :T  P(X), P(X) stands for all 

subsets of X is called an operation on T if V  (V) for each non-empty set V and () = . 

 

Definition (2.8): [3] 

        Let (X,) be a topological space and let A be a subset of X then: 

(1)  The -interior of A (Int(A)) is the union of all -open sets of X contained in A. 

(2)  The intersection of all -closed sets of X containing A is called the -closure of A and is 

denoted by cl(A). 

 

Definition (2.9): [2] 

        Let (X,) be a topological space and :T  P(X) be an operation. Then (X,) is called 

-regular space if for each x  X and for each open set Vx of X contains x, there exists open 

set Ux contains x and (U)  V. 

 

Definition (2.10): [2] 

        Let (X,) be a topological space. An operation  is called -regular if for every N-open 

sets U and V of each x  X, there exists N-open set W containing x such that                       

(W)  (U)  (V). 

 

 

3- Nc-Open Sets 

        In this section, we introduce a new class of N-open sets called Nc-open sets. Further, 

the notion of Nc-closure. Some properties are discussed. 

 

Definition (3.1): 

        A mapping :NO(X)  P(X) is called N-operation on NO(X) if V  (V) for each 

non-empty N-open set V. 

If :NO(X)  P(X) is any N-operation, then it is clear that (X) = X, () = . 

 

Definition (3.2):  

        Let (X,) be a topological space and :NO(X)  P(X) be an N-operation defined on 

NO(X), then a subset A of X is N-open set if for each x  A there exists N-open   set 

U such that x  U and (U)  A. 

 

Definition (3.3):  

        A N-open subset A of X is called Nc-open if for each x  A there exiss a closed 

subset F of X such that x  F  A. 
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The complement of Nc-open set is called Nc-closed set. The family of all Nc-open 

(resp. Nc-closed) subsets of a topological space (X,) is denoted by NcO(X),             

(resp. NcC(X)) 

 

Definition (3.4):  

        In every topological space with  is an N-operation the set X is Nc-open set. 

 

Proposition (3.5):  

        For any topological space (X,), we have NcO(X)  NO(X)  NO(X) 

Proof:  Obvious. 

 

 

        The following Examples show that the equality in the above proposition may not be true 

in general. 

 

Example (3.6): 

        Let X = {a,b,c,d,e},  = {,{a},{b,c},{a,b,c},X}, we define :NO(X)  P(X) 

A if A = {a,b,d,e} or A =
λ(A) =

X otherwise





 

NO(X) = {{a,b,d,e},{b,c,d,e},{a,d,e},X,}, NO(X) = {X,{a,b,d,e},}, NcO(X) = {X,}. 

Now, we have {a,b,d,e} is N-open which is not Nc-open set in X. 

 

Example (3.7): 

        Let X = {a,b,c,d,e} and  = {,{a},{b,c},{a,b,c},X}, we define an N-operation as: 

A if c A or A =
λ(A) =

X otherwise

 



 

NO(X) = {{a,b,d,e},{b,c,d,e},{a,d,e},X,}, NO(X) = {{b,c,d,e},X,}, NcO(X) = {X,}. 

Now, we have {a,b,d,e} is N-open set, but it is neither N-open nor Nc-open set. 

 
 

        Now, from the proposition of (3.5) and previous Examples (3.6), (3.7), we get the 

following Diagram of implications: 

 

 

 

Diagram (1) 

 

Proposition (3.8): 

        If a topological space (X,) is T1-space. Then NcO(X) = NO(X). 

Proof:  From proposition (3.5), we have NcO(X)  NO(X). Let A  NO(X) and for 

each x  A, this implies that x  {x}  A, but X is T1-space, then {x} is closed set. Thus              

A  NcO(X). Hence NcO(X) = NO(X). 

 

Definition (3.9): 

        Let (X,) be a topological space. An N-operation : NO(X)  P(X) is called 

identity on NO(X) if (A) = A for all A  NO(X). 

 

        In the following proposition, the family of N-open sets is identical to the family of N-

open sets. 

 

NcO(X) N-O(X) N-O(X) 
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Proposition (3.10): 

        Let (X,) be a topological space. If : NO(X)  P(X) is identity N-operation, then 

NO(X) = NO(X). 

Proof:  From proposition (3.5), we have NO(X)  NO(X). 

Conversely: If A  NO(X). Since  is identity implies that (A) = A. Thus A  NO(X). 

Proposition (3.11): 

        Let (X,) be a topological space and : NO(X)  P(X) be an N-operation. Then 

(X,) is called N-regular space if for each x  X and for each an N-open set V contains x, 

there exists an N-open set U contains x and (U)  V. 

 

Theorem (3.12): 

        Let : NO(X)  P(X) be any an N-operation, then (X,) is N-regular space iff 

NO(X) = NO(X). 

Proof:  Let (X,) be N-regular spaces. We have by proposition (3.5) NO(X)  NO(X). 

If A  NO(X), since X is N-regular space, and for each x  A, there exists N-open set Bx 

contains x such that (B)  A. Thus A  NO(X). Thus NO(X) = NO(X). 

Conversely, if NO(X) = NO(X) let V be N-open set contains x, then V is N-open set, 

this implies that there exists N-open set Ux contains x and (U)  V. Thus X is N-regular 

space. 

 

Corollary (3.13): 

        Let : NO(X)  P(X) be an N-operation. If NO(X) = NcO(X). Then X is                 

N-regular space. 

Proof:  We have by proposition (3.5) NcO(X)  NO(X)  NO(X), since                    

NO(X) = NcO(X). Then we get NO(X)  NO(X)  NO(X), this implies                 

NO(X) = NO(X). Thus by theorem (3.12) (X,) is N-regular space. 

 

        The converse of corollary (3.13) is not true in general see the following Example: 

 

Example (3.14): 

        Let X = {a,b,c,d,e} and  = {,{a},{b,c},{a,b,c},X}, and  be identity an N-operation 

NO(X) = {{a,b,d,e},{b,c,d,e},{a,d,e},X,}, NO(X) = NO(X). 

NcO(X) = {{b,c,d,e},{a,d,e},X,}. Thus X is N-regular space, but NcO(X)  NO(X). 

 

        Now, after our study of N-regular space and identity an N-operation, then the 

previous diagram became complete. 

See the following Diagram: 

If  is identity N-operation 

 

or X is N-regular space 

 

 

 

 

 

 

 

 

 
 

Diagram (2) 

N-open Nc-open 

Closed +  identity N-operation T1-space 

N-open 
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Theorem (3.15): 

        Let {A}I be any collection of Nc-open set in (X,). Then α
α I

A

  is Nc-open set. 

Proof: Since A is Nc-open set for each   I. Then A is N-open set for each   I. 

Thus there exists B N-open set such that (B)  A  α
α I

A

 . Thus α

α I
A


  is N-open set. 

Let x  α
α I

A

 , thus there exists 0  I such that x  

0α
A , since 

0α
A  is Nc-open set for 

each   I, then there exists F closed set such that x  F  
0α

A   α
α I

A

 . Thus  α

α I
A


  is 

Nc-open set. 

 

Corollary (3.16): 

        The set A is Nc-open in the space (X,) iff for each x  A there exists Nc-open set B 

such that x  B  A. 

Proof: By using theorem (3.15). 

 

 

        The following Example shows that the intersection of two Nc-open sets need not be 

Nc-open set. 

 

Example (3.17): 

        Let X = {a,b,c} and  = {{a},{b},{c},X,}. Let : NO(X)  P(X) be identity            

N-operation on NO(X), we have A ={a,b}, B = {a,c} are Nc-open sets but                         

{a,b}  {a,c} = {a} is not Nc-open set. 

 

Definition (3.18): 

        Let (X,) be a topological space. An N-operation  is called N-regular if for every             

N-open sets U and V containing x  X, there exists N-open set W containing x such that              

(W)  (U)  (V). 

 

Theorem (3.19): 

        If  is N-regular operation. Then the intersection of two Nc-open sets in (X,) is also 

Nc-open set. 

Proof: Let A, B be Nc-open sets and x  A  B, then x  A and x  B. Thus there exists U 

and V are N-open sets such that x  U, (U)  A, x  V and (V)  B. Since  is                 

N-regular operation, then there exists Wx N-open set such that (W)  (U)(V)  AB. 

Thus A  B is N-open set. 

On the other hand, let x  A  B, this implies x  A and x  B, thus there exist F1 and F2 

closed sets such that x  F1  A and x  F2  B hence x  F1  F2  A  B where F1  F2 is 

closed set. Thus A  B where F1  F2 is closed set. Thus A  B is Nc-open set. 

 

Definition (3.20): 

        Let A be subset of the space (X,), then the Nc-closure of A (Nccl(A)) is the 

intersection of all Nc-closed sets containing A. 

 

        Here we introduce some properties of Nc-closure of the sets. 

 

Proposition (3.21): 

        For subsets A, B of the space (X,), the following statements are true. 

(1) Nccl(A) is smallest Nc-closed set which contains A. 
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(2) Nccl(Nccl(A)) = Nccl(A). 

(3) A is Ncclosed set if and only if A = Nccl(A). 

(4) If A  B, then Ncl(A)  Ncl(B). 

Proof: Obvious. 

        In (4) the converse is not true in general as it is shown by the following Example: 

 

Example (3.22): 

        Let X = {a,b,c,d,e} and  = {,{a},{b,c},{a,b,c},X}, and let  be identity an N-

operation, where NO(X) = {,{a,b,d,e},{b,c,d,e},{a,d,e},X}, NO(X) = NO(X). 

NcO(X) = {,{b,c,d,e},{a,d,e},X}, NcC(X) = {X,{a},{b,c},}. Now if we let A = {b} 

and B = {c}, then Nccl(A) = Nccl(B) = {b,c}. But A ⊈ B. 

 

Proposition (3.23): 

        If A is a subset of (X,), then x  Nccl(A) if and only if V  A   for every                 

Nc-open set V containing x. 

Proof: Let x  Nccl(A) and suppose that V  A =  for some Nc-open set V contains x. 

This implies that X\V is Nc-closed set and A  (X\V), thus Nccl(A)  (X\V). Thus               

x  X\V which is a contradiction. Thus A  V  . 

Conversely, let A  X and x  X such that for each Nc-open set V containing x, V  A  . 

If x  Nccl(A), then there exists Nc-closed set S such that A  S and x  S. Hence X\S is 

Nc-open set with x  X\S and thus (X\S)  A   which is a contradiction. Therefore           

x  Nccl(A). 

 

Lemma (3.24): 

        If 1 is N-operation in (X1,1) and 2 is N-operation in (X2,2). Then 12 is an                   

N-operation in X1X2 if and only if 1 and 2 are N-operations in X1 and X2 respectively. 

Proof: Since 1 is N-operation in (X1,1). Then U1  1(U1) for each U1 nonempty N-open 

set in X1 also since 2 is N-operation in (X2,2). Thus U2  2(U2) for each U2 nonempty       

N-open set in X2. We have, U1U2  1(U1) 2(U2) = 12(U1U2). But by Lemma (2.4), 

U1U2  NO(X1X2). Thus 12 is an N-operation in X1X2. 

Conversely, by the same way and using Lemma (2.4) 

 

Theorem (3.25): 

        If A1, A2 are Nc-open sets in (X1,1), (X2,2) respectively. Then A1A2 is Nc-open 

set in (X1X2,12) if and only if A1 and A2 are Nc-open sets in X1 and X2 respectively. 

Proof: Since A1 is Nc-open set in X1 then for each x1  A1 there exists nonempty set               

B1  NO(X1) such that containing x1 and 1(B1)  A1, also since A2 is Nc-open set in X2 

then for each x2  A2 there exists nonempty set B2  NO(X2) such that containing x2 and 

2(B2)  A2. Now, we have B1B2  1(B1) 2(B2) = 12(B1B2)  A1A2. Now, by 

Lemma (3.24) 12 is an N-operation in X1X2, and by Lemma (2.4), where                          

B1B2  NO(X1X2). Thus we get A1A2 is N-open set in X1X2. On the other hand, it is 

easy to prove A1A2 contains closed set in it for every (x1,x2)  A1A2. Thus A1A2 is Nc-

open set in X1X2. 

Conversely, by the same way and using Lemma (2.4) and Lemma (3.24). 

 

Theorem (3.26): 

        Let (Y,Y) be a subspace of (X,) such that A  Y  X. Then: 

(1)  If A  NcO(X). Then A  NcO(Y). 

(2)  If A  NcO(Y). Then A  NcO(X) where Y is clopen in X. 
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Proof (1): Let A  NcO(X), thus A  NO(X) i.e. for each x  A, there exists nonempty 

N-open set Bx in X such that (B)  A. So B is N-open set in Y by Lemma (2.5) also there 

exists closed set F in X such that x  F  A, so F is closed in Y. Thus A  NcO(Y). 

Proof (2): Follows from Lemma (2.5(2)). 

 

4- Nc-Separation Axioms 

        In this section, we define new types of separation axioms called Nc-Ti (i = 1/2,1,2), by 

using the notion of Nc-open and Nc-closed sets. First, we begin with the following 

Definition. 

 

Definition (4.1): 

        A subset A of (X,) is called generalized Nc-closed (briefly g-Nc-closed) if 

Nccl(A)  U, whenever A  U and U is Nc-open set in (X,). 

We say that a subset B of X is generalized Nc-open (briefly g-Nc-open) if its complement 

X\B is generalized Nc-closed in (X,). 

 

Theorem (4.2): 

        Let : NO(O)  P(X) be N-operation, then for each singleton set {x} is Nc-closed 

or X\{x} is g-Nc-closed 

Proof: Suppose that {x} is not Nc-closed, then X\{x} is not -Nc-open. 

Now, we have X\{x}  X where X is Nc-open. Thus Nccl(X\{x})  X. Therefore X\{x} 

is g-Nc-closed in (X,). 

 

Proposition (4.3): 

        A subset A of (X,) is g-Nc-closed if and only if Nccl{x}  A   for every              

x  Nccl(A). 

Proof: Let U be Nc-open such that A  U, and x  Nccl(A), we have Nccl{x}  A   

thus there exists y  Nccl{x} and y  A  U thus by proposition (3.23), we get {x}U  , 

this implies x  U. Hence Nccl(A)  U. Thus A is g-Nc-closed. 

Conversely, suppose x  Nccl(A) such that Nccl{x}  A = , this implies                            

A  X\Nccl{x} and since A is g-Nc-closed set, then Nccl(A)  X\Nccl{x}, hence             

x  Nccl(A) which is a contradiction. Therefore Nccl{x}  A  . 

 

Theorem (4.4): 

        If a subset A of X is g-Nc-closed set in X, then Nccl(A)\A does not contain any 

nonempty Nc-closed set in X. 

Proof: Let A be g-Nc-closed set, suppose there exists Nc-closed set F   such that                 

F  Nccl(A)\A. Then F  X\A which implies that A  X\F. Since A is g-Nc-closed set, 

then X\F is g-Nc-open set, therefore Nccl(A)  X\F. So, F  X\Nccl(A). Hence                

F  Nccl(A)  X\Nccl(A) = . This shows that F =  which is a contradiction. Hence 

Nccl(A)\A does not contains any nonempty Nc-closed set in X. 

 

        We define new types of separation axioms which we call Nc-Ti (i = 0,1/2,1,2) and 

characterize these spaces by using the notion of Nc-open set. 

 

Definition (4.5): 

        A topological space (X,) is called 

(1) Nc-T0 space if for each distinct points x, y  X, there exists Nc-open set U contains 

one of them but not the other. 
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(2) Nc-T1/2 space if every g-Nc-closed set is Nc-closed. 

(3) Nc-T1 space if for each distinct points x, y  X, there exists Nc-open sets U and V 

containing x and y respectively such that y  U and x  V. 

(4) Nc-T2 space if for every distinct points x, y  X there exists Nc-open sest U and V 

such that x  U, y  V and U  V = . 

 

Proposition (4.6): 

        Each Nc-Ti space is N-Ti (i = 0,1/2,1,2). 

Proof: Follows from Proposition (3.5). 

 

        The following Example show that every N-Ti space need not be Nc-Ti (i = 0,1/2,1,2). 

 

Example (4.7): 

        Let X = {a,b,c} and  = P(X). We define : NO(X)  P(X) as  

A if A = {b} or empty
λ(A) =

X otherwise





 

NO(X) = P(X), NO(X) = {,{b},X}, NcO(X) = {,{b},X}. 

Then the space X is N-Ti but it is not Nc-Ti space (i = 0,1/2,1,2). 

 

Theorem (4.8): 

        A space X is Nc-T0 if and only if for each distinct points x and y in X, either                      

x  Nccl{y} or y  Nccl{x}. 

Proof: Let x  y in Nc-T0 space X. Then there exists Nc-open set U containing one of 

them but not the other, suppose U contains x but not y. Then U  {y} = , this implies that               

x  Nccl{y}. 

Conversely, let x and y be two distinct points of X then by hypothesis, either x  Nccl{y} 

or y  Nccl{x}. We assume that y  Nccl{x}. Then X\Nccl{x} is Nc-open subset of 

X containing y but not x. Therefore, X is Nc-T0 space. 

 

Theorem (4.9): 

        Let : NO(X)  P(X) be N-operation, then the following statements are equivalent: 

(1) (X,) is Nc-T1/2. 

(2) Each singleton {x} of X is either Nc-closed or Nc-open. 

Proof: (1)  (2) suppose that {x} is not Nc-closed. Then by Theorem (4.2) X\{x} is                 

g-Nc-closed. Since X is Nc-T1/2, then X\{x} is Nc-closed. Hence {x} is Nc-open. 

(2)  (1) Let A be any g-Nc-closed, to prove A is Nc-closed (i.e.) A = Ncl(A). 

Let x  Nccl(A). By (2), we have {x} is Nc-closed or Nc-open. If {x} is Nc-closed 

and x  A this implies x  Nccl(A)\A which is not true by Theorem (4.4), thus x  A. 

Therefore Nccl(A) = A, so A is Nc-closed. Therefore X is Nc-T1/2. 

On the other hand, if {x} is Nc-open, as x  Nccl(A), we have {x}  A  . Hence                 

x  A, so A is Nc-closed. 

 

Theorem (4.10): 

        Each Nc-T1/2 space is Nc-T0 space. 

Proof: Follows from Theorem (4.9) and Theorem (4.8). 

 

 

        The following Example show the converse of Theorem (4.10) need not be true. 
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Example (4.11): 

        Let X = {a,b,c} and  = P(X). We definea an N-operation  : NO(X)  P(X) as  



 

otherwiseX

emptyorbaoraAifA
A

},{}{
)(  

NO(X) = , NO(X) = {X,{a},{a,b},}, NcO(X) = NO(X). 

Then (X,) is Nc-T0 space, but not Nc-T1/2 space because {a,b} is g-Nc-closed but not 

Nc-closed. 

Theorem (4.12): 

        A topological space (X,) is Nc-T1 space if and only if every singleton subset {x} of X 

is Nc-closed. 

Proof: Let X be Nc-T1 space. To show {x} is Nc-closed set, that is to show X\{x} is 

Nc-open, let y  X\{x}. Then y  x since X is Nc-T1 space, this implies there exists                

Nc-open set B such that y  B but x  B. It follows that y  B  X\{x}. Hence {x} is             

Nc-closed. 

Conversely, obvious. 

 

Theorem (4.13): 

        Every Nc-T1 space is Nc-T1/2. 

Proof: Follows form Theorem (4.4). 
 

        The following Example show the converse of Theorem (4.13) need not be true. 

 

Example (4.14): 

        Let X = {a,b} and  = P(X). We define an N-operation : NO(X)  P(X) as  

A if A = {a} or empty
λ(A) =

X otherwise





 

Then X is Nc-T1/2 space but it is not Nc-T1 space. 

 

Theorem (4.15): 

        Every Nc-T2 space is Nc-T1 space. 

Proof: obvious. 

 

        The converse of Theorem (4.15) is not true in general, we can show it by the following 

Example: 

 

Example (4.16): 

        Let X = {a,b,c} and  = P(X). We definea an N-operation  : NO(X)  P(X) as  

A if A contains two elements or empty
λ(A) =

X otherwise





 

Where NO(X) = , NO(X) = {X,{a,b},{a,c},{b,c},}= NcO(X). 

Then X is Nc-T1 space since each singleton set is Nc-closed, but not Nc-T2 space. 

 

Remark (4.17): 

        From the definitions of Nc-Ti (i = 0,1/2,1,2) and previous results, we get the following 

Diagram of implications: 

 

 

 
 

Diagram (3) 

Nc-T2 Nc-T1 Nc-T1/2 Nc-T0 
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5- Future Work 

(1) We can use the concept of Nc-open set to study a new kind of Nc-continuity, and 

Contra Nc-continuity. 

(2) We can use the concept of Nc-open set to study a new kind of Nc-compact spaces. 

(3) We can use the concept of Nc-open set to study some types of separation axioms such as 

Nc-Ri spaces (i = 0,1). 

References 
1. B.Ahmad and S.Hussain, Properties of -Operations in Topological Spaces, Aligharh 

Bull. Math., 22 (1): 45-51, 2003. 

2. H.Ogata, Operation on Topological Spaces and Associated Topology, Math. Japonica, 

36 (1): 175-184, 1991. 

3. S.G.Crossley and S.K.Hildebrand, Semi-Closure, Texas J.Sci., 22:99-112, 1971. 

4. S.Kasahara, Operation-Compact Spaces, Math. Japonica, 24:97-105, 1979. 

5. Narjis A. Dawood and Nadia M.AL-Tabatabai, "N-Open Sets And N-Regularity In 

Topological Spaces", International J. of Advanced Scientific and Tehnical Research, 5 

(3), 87-96, 2015. 

6. Njastad, O., "On Some Classes of Nearly Open Sets, Pacific J. Math., 15 (3), 961-970, 

1965. 

7. N.Levine, Generalized Closed Sets in Topology, Rend. Circ. Math.Palermo, 19: 89-96, 

1970. 

 

 في الفضاءات التبىلىجية -Nc  من النمظ و بذيهات الفصلالمجمىعات المفتىحة
 

 

 نادية دمحم علي عباس الطباطبائي.د

  الكزخ الثالثت– بغذاد – هذيزيت الخزبيت العاهت –وسارة الخزبيت 

 

 

 

 المستخلص
 في الفضاءاث الخبىلىجيت        Nc-        الهذف هن البحث هى حقذين صنف جذيذ هن الوجوىعاث الوفخىحت هن النوط

 وبعض Nc-Ti (i = 1/2,1,2)قذّهنا فضاءاث بذيهاث الفصل هن النوط . بإسخخذام هذه الوجوىعاث. (بحسب علونا)

 .خصائصها أُعطيج

 

 


