
Tikrit Journal of Pure Science 23 (9) 2018 ISSN: 1813 – 1662 (Print) 

E-ISSN: 2415 – 1726 (On Line) 
 

99 

 

 

Tikrit Journal of Pure Science 
 

Journal Homepage: http://main.tu-jo.com/ojs/index.php/TJPS/index 

 

 

Nearly Quasi 2-Absorbing submodule 
Haibt K. Mohammadali , Khalaf H Alhabeeb 

Department of Mathematics , College of Computer Science and Mathematics , Tikrit University , Tikrit , Iraq 

 
 

A r t i c l e  i n f o. 
Article history: 

-Received: 10 / 4 / 2018 

-Accepted: 20 / 5 / 2018 

-Available online:  /   / 2018 

Keywords: quasi prime submodules, 

nearly quasi prime submodules, 2-

absorbing submoudles, nearly quasi 2-

absorbing submodules 

Corresponding Author: 

Name: Khalaf H Alhabeeb 

E-mail: 

khalif.alhabeeb@gmail.com  

Tel: 

Abstract 

All rings in this note are commutative rings with identity, and all R-

modules are left unitary. "A proper submodule E of an R-module X is 

called nearly quasi prime submodule, if whenever abx ∈ E, with a, b ∈ 

R, x ∈ X, implies that, either ax ∈ E + 𝚥(X) or bx ∈ E + 𝚥(X)", where 

𝚥(X) is the Jacobsen radical of X. this led us to introduce the concept a 

nearly quasi 2-absorbing submodule as a generalization of nearly quasi 

prime submodules and 2-absorbing submodules, where a proper 

submodule E of an R-module X is called nearly quasi 2-absorbing 

submodule of X, if whenever abcx ∈ E, where a, b, c ∈ R, x ∈ X implies 

that either abx ∈ E + 𝚥(X) or acx ∈ E + 𝚥(X) or bcx ∈ E + 𝚥(X). We study 

the basic properties of nearly quasi 2-absorbing. Moreover, the relations 

of nearly quasi 2-absorbing submodule with other classes of modules are 

established. Also, characterization, and examples are given.  
 

1 – Introduction  
Al-Mothafar and Abdul-Al kalik in 2016 introduce 

the concept of nearly quasi prime submodules as 

generalization of prime (quasi prime) submodules, 

where "a proper submodule E of an R-module X is 

called nearly quasi prime, if whenever abx ∈ E, with 

a, b ∈ R, x ∈ X, implies that, either ax ∈ E + 𝚥(X), bx 

∈ E + 𝚥(X) [1]", and "a proper submodule E of an R-

module X is called quasi prime if whenever abx ∈ E 

with a, b ∈ R, x ∈ X, implies that, either ax ∈ E or bx 

∈ E [2]", and a proper submodule E of an R-module 

X is called prime if whenever ax ∈ E, a ∈ R , x∈ X, 

implies that x ∈ E or a ∈ [ E : X ] [3],where [ E : X ] 

= { r ∈ R: rX ⊆ E}. Many basic properties of nearly 

quasi-2-absorbing submodules are given, also many 

characterizations of this concept are establish see 

proposition (2.6) and corollary (2.7). Also, we show 

that the intersection of two nearly quasi-2-absorbing 

submodules need not to be nearly quasi-2-absorbing, 

but under certain condition it satisfy see Remark 

(2.8), proposition ( 2.11).  

2 - Nearly quasi-2-absorbing submodules  
Recall that a proper submodule E of an R-module X 

is 2-absorbing if whenever abx ∈ E with a , b ∈ R , x 

∈ X , implies that either ax ∈ E or bx ∈ E or ab ∈ [E : 

X][4]. We introduce in this section the definition of 

nearly quasi 2-absorbing submodules as 

generalization of prime , quasi prime , nearly quasi 

prime submodules, and 2-absorbing submodules.  

Definition (2 . 1) 

A proper submodule E of an R-module X is said to be  

nearly quasi 2-absorbing , if whenever rstx ∈ E, r, s, t 

∈ R, x ∈ X, implies that rsx∈ E + 𝚥(X) or  rtx ∈ E+ 

𝚥(X) or stx ∈ E + 𝚥(X). 

And a proper ideal   of a ring R is called nearly quasi 

2-absorbing ideal if   is nearly quasi-2-absorbing 

submodule , of R-module R.  

Remarks and Examples (2.2) 

1– Every prime submodule of an R-module X is 

nearly quasi-2-absorbing, while the converse is not 

true in general.  

 Proof  

Assume that E is a prime submodule of an R-module 

X , and rstx ∈ E , r , s ,t ∈ R , x ∈ X ,  that is rs(tx) ∈ 

E, suppose that tx ∉ E and stx∉ E+ 𝚥(X) , rstx ∉ E+ 

𝚥(X). since E  is  a prime and tx ∉ E, it follows that rs  

∈[ E : X ] , that is  rsx ∈ E ⊆ E + 𝚥(X) for each x ∈ X, 

hence  rsx ∈ E + 𝚥(X).  

For the converse consider the following example:- let 

X = Z , R = Z and E = 6Z is a submodule of X, 6Z  is 

nearly quasi-2-absorbing submodule of X  but  6Z is 

not prime submodule of X. 

2– it is clear that every nearly quasi prime submodule 

of X is nearly quasi-2-absorbing , while the converse 

need not to be true.  

For the converse consider the following example:-  

Let X = Z⊕Z , R = Z , E = 10Z⊕(0)  it is clear that E  

is nearly quasi-2-absorbing submodule of X, but E is 

not nearly quasi prime submodule of X, since 2 . 5 
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(1,0) ∈ E  2 , 5 ∈ Z , (1, 0) ∈ X , but 2 . (1,0) ∉ ∈ E + 

𝚥(X)  and 5. (1,0) ∉ E + 𝚥(X) . 

3 – It is clear that every 2-absorbing submodule is 

nearly quasi-2-absobing. For the converse consider 

the following example:-  

 Let X = Z⊕Z , R = Z , E = (0) ⊕ 35Z , E is nearly 

quasi-2-absorbing but not 2-absorbing , since 5 . 7 

(0,1) ∈ E , 5 ( 0,1) ∉E and 7 (0,1) ∉E and 5 .7 ∉ [ E : 

X] = (0).  

4 – It is clear that every quasi prime submodule of X 

is nearly quasi-2-absobing , but the converse is not 

true in general.  

For the converse consider the following example:- let 

X =   ⊕   and R = Z , E = < ̅> ⊕ Z , it is clear that 

E is nearly quasi-2-absorbing , but not quasi prime , 

since 2 . 2 (  ̅,1) ∈ E = < ̅> ⊕ Z , but 2 ( ̅,1) ∉E.  

Proposition (2 . 3) 

If E and K are two submodules of an R-module X 

with E ⊈ K , and E is nearly quasi-2-absorbing 

submodule of X such that 𝚥 ( X) ⊆ 𝚥 (K) , then E is a 

nearly quasi-2-absorbing submodule of K. 

Proof  

Let rstx ∈ E ,  r , s , t ∈ R , x ∈ K ⊆ X , then either rsx 

∈ E + 𝚥(X) or  rtx ∈ E + 𝚥(X) or stx ∈ E + 𝚥(X) . But 𝚥 
( X) ⊆ 𝚥 (K), hence either rsx ∈ E + 𝚥(K) or  rtx ∈ E + 

𝚥(K) or stx ∈ E + 𝚥(K).  

Proposition (2 . 4) 

 If H is nearly quasi-2-absorbing submodule of X and 

𝚥(X) ⊆ H, then H is a weakly quasi-2-absorbing in X. 

Proof 

It is clear 

 Proposition (2 . 5) 

Let H be a proper submodule of an R-module X , if [ 

H+𝚥(X):(x)] is quasi prime ideal of R for each x ∈ X , 

then H is nearly quasi-2-absorbing in X.  

Proof  

Let rstx ∈ H , r  , s , t ∈ R , x ∈ X , and rsx ∉ H + 𝚥 
(X), implies that rstx ∈ H + 𝚥 (X), hence rst ∈[ 

H+𝚥(X):(x)] , it follows that either rt ∈[ H+𝚥(X):(x)] 

or st ∈[ H+𝚥(X):(x)] , that is either rtx ∈ H+ 𝚥 (X) or 

stx ∈ H+ 𝚥 (X). 

The following proposition are characterization of 

nearly quasi 2-absorbing submodules. 

Proposition (2.6) 
A submodule H of an R-module X is nearly quasi 2-

absorbing in X if and only if for every ideals            

of R , and submodules F of X , with        F ⊆ H , 

implies that either      F ⊆ H + 𝚥(X) or      F ⊆ H + 

𝚥(X) or     F ⊆ H + 𝚥(X). 

Proof  

⇒ 

Assume that        F ⊆ H, where           are ideals 

and F is a submodule of X, and suppose that      F 

⊈H + 𝚥(X) or      F ⊈ H+ 𝚥(X) or     F ⊈H + 𝚥(X). 

So there exists            ∈ F and    ∈        ∈   , 

   ∈   such that         ∉ H + 𝚥(X) and         ∉ H 

+ 𝚥(X) and         ∉ H + 𝚥(X). Since H is a nearly 

quasi 2-absorbing submodule of X and            ∈ 

H and         ∉ H + 𝚥(X), then we have          ∈ 

H+ 𝚥(X) or          ∈ H+ 𝚥(X) . Also            ∈ H 

and         ∉ H + 𝚥(X) , implies that either         ∈ 

H + 𝚥(X) or          ∈ H + 𝚥(X). Also            ∈ 

H, and         ∉ H + 𝚥(X), implies that either  

        ∈ H + 𝚥(X) or         ∈ H + 𝚥(X). Thus 

either       F ⊆ H + 𝚥(X) or      F ⊆ H + 𝚥(X) or     F 

⊆ H + 𝚥(X). 

⇐ 

Assume that           ∈ H ,             ∈ R ,   ∈ X , 

then (  )(  )(  )(  ) ⊆ H, so either (  )(  )(  ) ⊆ 

H+𝚥(X) or (  )(  )(  ) ⊆ H+𝚥(X)  or (  )(  )(  ) 

⊆ H+𝚥(X) , hence either         ∈ H+𝚥(X) or          

∈ H+𝚥(X)  or         ∈ H+𝚥(X).  

Proposition (2.7) 
A submodule H of an R-module X is nearly quasi 2-

absorbing in X if and only if for each submodule F of 

X and for each            ∈ R , such that        F ⊆ 

H , implies that either      F ⊆ H + 𝚥(X) or      F ⊆ 

H + 𝚥(X) or     F ⊆ H + 𝚥(X). 

Proof  

Direct 

Remark (2 . 8)   

The intersection of two nearly quasi 2-absorbing 

submodules of an R-module X need not to be nearly 

quasi 2-absobing submodule of X, as the following 

example shows that:- 

Let X = Z and  R = Z , H = 9Z , K = 2Z , H and K are 

nearly quasi 2-absorbing submodules of X , but H ∩ 

K = 18Z is not nearly quasi 2-absorbing in X , since 2 

. 3 . 3 . 1 ∈ 18Z , but 2 . 3 . 1 = 6 ∉ 18Z + 𝚥(X) and 3 . 

3 . 1 = 9 ∉ 18Z + 𝚥(X). Hence 18Z is not nearly quasi 

2-absorbing submodule of X.  

" Recall that a ring R is a good ring if 𝚥(R) X = X , 

where X is an           R-module [5]". 

"Lemma (2 . 9) [5] 

If R is a good ring and N is a submodule of an R-

module X, then   𝚥(X) ∩ N = (N)." 

"Lemma (2 . 10 ) [ 5, lemma 2 . 3 . 15] 

Let X be an R-module , and A , B and C are 

submodules of X with B ⊈ C . Then ( A + B ) ∩C = 

(A ∩ C ) + B = ( A ∩ C ) + ( B ∩ C )". 

Proposition (2 . 11)  

let X be an R-module over a good ring R , and H is 

nearly quasi 2-absorbing submodule of X and F is a 

submodule of X  with 𝚥(X) ⊆ F and F ⊈ H , then F ∩ 

H is nearly quasi 2-absorbing submodule of F. 

proof  

since F ⊈ H, then F ∩ H is a proper submodule of F , 

Now let rstx ∈ F ∩ H, where r, s, t ∈ R, x ∈ F, implies 

that rstx ∈ F and rstx ∈ H, but H is a nearly quasi 2-

absorbing in X, then either rsx ∈ H + 𝚥(X) or rtx ∈ H 

+ 𝚥(X) or stx ∈ H + 𝚥(X), since x ∈ F , implies that rsx 

∈( H + 𝚥(X)) ∩ F or rtx ∈( H + 𝚥(X)) ∩ F or stx ∈( H 

+ 𝚥(X)) ∩ F. But 𝚥(X) ⊆ F, so by lemma ( 2 . 10) , we 

have either rsx ∈ ( H ∩ F) + (𝚥(X) ∩ F) or rtx ∈( H ∩ 

F ) + (𝚥(X) ∩ F) or stx ∈( H ∩ F ) + (𝚥(X) ∩ F). But R 

is a good ring then by lemma ( 2 . 9) , we have 𝚥(X) ∩ 

F = 𝚥(F). Thus either rsx ∈ ( H ∩ F) + 𝚥(F) or rtx ∈( H 

∩ F) + 𝚥(F) or stx ∈ ( H ∩ F) + 𝚥(F). 

Corollary (2 . 12)  
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let X be an R-module over a good ring R , and H , F  

are submodules of X  with F ⊈ H if H is nearly quasi 

2-absorbing in X , and F is a maximal submodule of 

X, then H ∩ F is nearly quasi 2-absorbing submodule 

of F. 

 Proof  

Since F is maximal submodule of X, then 𝚥(X) ⊆ F. 

Hence the proof follows by proposition (  2 . 11 )  

The following proposition shows that the intersection 

of two nearly quasi 2-absorbing submodules is nearly 

quasi 2-absorbing under certain conditions. 

Proposition (2 . 13)   

If H and F are two nearly quasi-2-absorbing 

submodules of an R-module X , with H  ⊆ 𝚥 (X) or  F 

⊆ 𝚥 (X), then H ∩ F  is nearly quasi-2-absorbing 

submodule of X. 

Proof  

Assume that rstx ∈  H ∩ F, r, s, t ∈ R and x ∈ X it 

follows that rstx ∈ H and rstx ∈ F, but both H and F 

are nearly quasi 2-absobing submodules of X. So, 

either rsx ∈ H + 𝚥(X) = 𝚥(X) or rtx ∈ H + 𝚥(X) = 𝚥(X) 

or  stx ∈ H + 𝚥(X) = 𝚥(X) and rsx ∈ F + 𝚥(X) = 𝚥(X) or  

rtx ∈ F + 𝚥(X) = 𝚥(X) or stx ∈ F + 𝚥(X) = 𝚥(X). Thus 

either rsx ∈ H ∩ F + 𝚥(X) or    rtx ∈ H ∩ F + 𝚥(X) or  

stx ∈ H ∩ F + 𝚥(X) ( because H ∩ F ⊆ 𝚥(X) ). Thus      

H ∩ F is nearly quasi 2-absorbing of X.  

Proposition (2 . 14)  

Let H and F be two submodules of an R-module X, 

with F ⊈ H and  𝚥( X) = 𝚥( F). If H is nearly quasi 2-

absorbing submodule of X, then H ∩ F is nearly quasi 

2-absorbing of F. 

Proof  

It is clear that F ∩ H is a proper submodule of F. Let 

rstx ∈ F ∩ H , r , s , t ∈ R , x ∈ F , so rstx ∈ F and rstx 

∈ H. but H is a nearly quasi 2-absorbing in X , and x 

∈ F ⊆ X, then either rsx ∈ H + 𝚥(X) or rtx ∈ H + 𝚥(X) 

or stx ∈ H + 𝚥(X). Since x ∈ F, implies that either rsx 

∈( H + 𝚥(X) ) ∩ F or rtx ∈  (H + 𝚥(X) ) ∩ F or stx ∈  

(H + 𝚥(X) ) ∩ F. Thus since 𝚥( X) = 𝚥 ( F), we get 

either rsx ∈  (H + 𝚥(F) ) ∩ F or rtx ∈  (H + 𝚥(F) ) ∩ F 

or stx ∈  (H + 𝚥(F) ) ∩ F. Hence by lemma ( 2 . 10), 

we have either rsx ∈ ( H ∩ F ) + 𝚥(F) or rtx ∈ ( H ∩ F 

) + 𝚥(F) or stx ∈ ( H ∩ F ) + 𝚥(F). Thus H ∩ F is 

nearly quasi 2-absorbing in  F. 

Proposition (2 . 15)  

Let H be a submodule of an R-module X, and  

H+𝚥(X) is nearly quasi-2-absorbing submodule of X, 

then H is nearly quasi-2-absorbing submodule in X.  

Proof  

To prove that H is nearly quasi 2-absorbing 

submodule let rstx ∈ H, r , s , t ∈ R , x ∈ X ,since H ⊆ 

H+𝚥(X), then rstx ∈ H + 𝚥(X). But H+𝚥(X) is nearly 

quasi-2-absorbing in X, so either rsx ∈ H + 𝚥(X) + 

𝚥(X) = H + 𝚥(X)   or rtx ∈ H + 𝚥(X) + 𝚥(X) = H + 𝚥(X)  

or stx ∈ H + 𝚥(X) + 𝚥(X) = H + 𝚥(X). Thus H is nearly 

quasi-2- absorbing  in X.  

 Proposition (2.16) 
Let H be  proper submodule of  an R-module X such 

that H is nearly quasi 2-absorbing submodule of X,  

then     H is nearly quasi 2-absorbing submodule of 

    R – module     X . 

  Proof  

Assume that
 

  
 
 

  
 
 

  
 
 

  
  ∈     H , where    

 

  
  

 

  
  

 

  
  ∈ 

    R  and 
 

  
 ∈     X, a , b , c ∈ R , x ∈ X , 

               ∈ S, it follows that  
    

 
 ∈     H where  

            = t ∈   . then there exists   ∈   such that 

      ∈ H , since H is nearly quasi 2-absorbing in X  

then either       ∈ H + 𝚥(X ) or      ∈ H + 𝚥(X ) or 

     ∈ H + 𝚥(X ), which implies that either 

 
 

  
 
 

  
 
 

  
 
  

  
  ∈      H+ 𝚥(X)]=     H + 𝚥(    X) or 

 

  
 
 

  
 
 

  
 
  

  
  ∈      H+ 𝚥(X)]=     H + 𝚥(    X) or    

 

  
 
 

  
 
 

  
 
  

  
  ∈      H+ 𝚥(X)]=     H + 𝚥(    X). Thus  

    H is nearly quasi 2-absorbing submodule of 

    X . 

" Recall that a submodule E of an R-module X is 

small in X , if for any submodule F of X such that X = 

E + F then F = X [ 5]". 

Also , "recall that an R-epimorphism φ:        is 

called small epimorphism if Kerφ small submodule of  

X [5]."    

"Lemma (2 . 17) [ 5, corollary 9 . 1 . 5 ] 

If an R-epimorphism φ :        is small, then φ( 

𝚥(X))= 𝚥(   ) and    (  𝚥(   )) = 𝚥(X)". 

Proposition (2 . 18)  

Let φ :         be a small R-epimorphism , and  E  

is a nearly quasi-2-absorbing submodule of    , then  

   (E) is a nearly quasi-2-absorbing of  .  

Proof  

Assume that rstx ∈    (E) , r , s , t ∈ R , x ∈ X , so 

rstφ(x) ∈ E. But E is a nearly quasi 2-absorbing 

submodule of    , then either rsφ(x) ∈ E + 𝚥(  ) or 

rtφ(x) ∈ E + 𝚥(  ) or stφ(x) ∈ E + 𝚥(  ). Thus either 

rsx ∈    (E) +    ((  )) or  rtx ∈    (E) + 

   (𝚥(  )) or stx ∈    (E) +    (𝚥(  )). But φ is 

small epimorphism, implies that    ( (   )) = 𝚥(X) by 

lemma ( 2 . 17 ). Hence we have either rsx ∈    (E) 

+ 𝚥(X)  or rtx ∈    (E) + 𝚥(X)  or stx ∈    (E) + 𝚥(X). 

Proposition (2 . 19)  

Let φ :         be a small R-epimorphism . and  E  

be a proper nearly quasi-2-absorbing submodule of    

such that Ker   ⊆ E  , then   (E) is a nearly quasi-2-

absorbing submodule of   .  

Proof  

 It is clear that  (E) is proper submodule of    , if not 

suppose that  (E)=   , let x ∈   such that   (x) ∈    

=  (E), implies that  there exist e ∈ E  such that φ(e) 

= φ(x) . implies that  φ(e – x ) = 0 , it follows that  e – 

x ∈ Ker   ⊆ E , implies that x ∈ E , thus  E =   

contradiction , Now assume that  rst  ∈ φ (E) , r , s , t 

∈ R,    ∈   , since φ is an epimorphism , then there 

exist   ∈    such that  φ ( x) =   . Hence     rst φ (x) 

∈  (E) , implies that there exist e ∈ E such that rst φ 

(x) =  (e), hence φ (rst x - e) = 0 , so rstx – e ∈ Ker   

⊆ E, implies that rstx ∈ E . But E is a nearly quasi 2-

Icecream PDF Editor مادختساب هذه ةلومحملا تادنتسملل ةقيثو ريرحت مت .
.ةيئاملا ةمالعلا ةلازال فرتحم ىلا ةيقرتلا

https://icecreamapps.com/PDF-Editor/upgrade.html?v=2.63&t=9


Tikrit Journal of Pure Science 23 (9) 2018 ISSN: 1813 – 1662 (Print) 

E-ISSN: 2415 – 1726 (On Line) 
 

102 

absorbing in X, so either rsx ∈ E + 𝚥 ( X) or rtx ∈ E + 

𝚥 ( X) or stx ∈ E + 𝚥 ( X), it follows that either rs  ∈ φ 

(E) + φ ( 𝚥(X)) or rt  ∈ φ (E) + φ ( 𝚥(X)) or st  ∈ φ 

(E) + φ ( 𝚥(X)). Thus by lemma ( 2 . 17) , we have 

either rs  ∈ φ (E) + 𝚥(  ) or rt  ∈ φ (E) + 𝚥(  ) or 

st  ∈ φ (E) +  𝚥(  ).  

Corollary (2 . 20)  

Let   be a submodule of an R-module  , and   be a 

small submodule of   contained in  . Then 
 

 
 is  a 

nearly quasi 2-absorbing submodule of 
 

 
 if and only 

if   is  a nearly quasi 2-absorbing in  . 

Proof  

Let 𝜋:   → 
 

 
 be a natural R- epimophism , then the 

result follow by proposition (2 . 18) and proposition 

(2 . 19). 

Proposition (2.21) 

Let    and    be R-modules and and      ⊕     if 

      ⊕     is a nearly quasi 2-absorbing 

submodule in  , with   ⊆  𝚥( ) , where     ,     are 

submodules of    ,     respectively. Then    and      

are nearly quasi 2-absorbing submodules in    and  

    respectively. 

Proof  

Assume that rst   ∈    , r , s , t ∈ R ,    ∈   . Then 

rst(  , 0) ∈       ⊕    . But    is a nearly quasi 2-

absorbing in  , then either rs(  , 0) ∈    + 𝚥( ) = 

𝚥( ) or  rt(  , 0) ∈    + 𝚥( ) = 𝚥( ) or  st(  , 0) ∈    

+ 𝚥( ) = 𝚥( ) . But 𝚥( ) = (  ) ⊕ (   ). It follows 

that either rs(  , 0) ∈  𝚥(  ) ⊕ 𝚥(   ) or rt(  , 0) ∈  

𝚥(  ) ⊕ 𝚥(   ) or  st(  , 0) ∈  𝚥(  ) ⊕ 𝚥(   ) . Thus 

either rs   ∈  𝚥(  )   ⊆    + 𝚥(  )   or rt   ∈  𝚥(  )   ⊆ 

   + 𝚥(  )  or st   ∈  𝚥(  )   ⊆    + 𝚥(  ). Hence    is 

a  nearly quasi 2-absorbing submodule in   . 

By similar way      is  a nearly quasi 2-absorbing 

submodule of     . 
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 القريبة الظاهرية 2 –المقاسات الجزئية المستحوذة من النمط 
 خمف حسن الحبيب،  هيبة كريم محمد عمي

،تكريت،العراقجامعةتكريت،كميةعمومالحاسوبوالرياضيات،قسمالرياضيات
 

 الممخص
الفعميالمقاسالجزئيعميهاهيمقاساتيساريةأحادية.المقاساتالمعرفةكلفيهذاالبحثهيحمقاتابداليةبمحايدوالمسخدمةالحمقاتكل

EمنالمقاسXيدعىمقاسجزئياوليظاهريقريباذاكانabx ∈ Eحيثa , b ∈ R  , x ∈ Xيؤديالىاماax ∈ E +ȷ(X)اوbx 

∈ E +ȷ(X)  حيثان  ȷ(X)الظاهريكأعمام2–زئيالمستحوذمنالنمطج،هذاالتعريفقادنالكينقدممفهومالمقاسالهوجذرجاكوبسن
بانهمقاساجزئياE،حيثانهيدعىالمقاسالجزئيالفعمي2–لممقاسالجزئيالاوليالظاهريالقريبوالمقاسالجزئيالمستحوذمنالنمط

 ∋acmاوabm∈ E + 𝚥(X)يؤديالىانهاما  a , b , c ∈ R , m ∈ Xحيث abcm ∈ Eظاهرياقريبااذاكان2–مستحوذامنالنمط

E + 𝚥(X)اوbcm ∈ E + 𝚥(X)ذاالمفهوم،بالإضافةلذلكدرسناعلاقةهذاالمفهوممعأصنافأخرىمنه.درسنامعظمالمفاهيمالأساسيةل
  ئاتوامثمةعميه.المقاسات.كذلكاعطينامكاف
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