
Ministry of Higher Education and 
      Scientific Research  
      University of Mosul
College of Computer Science and
             Mathematics
Department of Mathematics

Involution Strongly  - Clean Rings

A Thesis Submitted to the Council of the College of 
Computer Science and Mathematics 

University of Mosul 
as a Partial Fulfillment of Requirements

 for the Degree of Master 
in

 Mathematics/ Pure

By
Zeina Mustafa Hamady Mustafa

Supervised by

Prof. Dr. Nazar Hamdoon Shuker Mahmood

2024 A.D.                                                                        1446 A.H.



 

I 
 

 

As a generalization of a strongly involution clean ring, we introduce the 

concept of involution strongly 2- clean ring, as a ring with every ܾ in ℛ, ܾ = ߬ଵ +

߬ଶ +  is a unit of order two that commute ݑ where ߬ଵand ߬ଶare idempotents and ݑ

with one another. In this work, it has been given the fundamental properties of an 

involution strongly 2-clean ring and its relationship with other related rings, and it 

has been explored the Jacobson radical over involution strongly 2-clean ring. In 

addition the notion of a strongly 2T- clean ring is presented, as a ring with every ܾ 

in ℛ ܾ = ߬ଵ − ߬ଶ +  .is a unit of order three ݑ where ߬ଵand ߬ଶare idempotents and ݑ

Also, we list some of its basic properties and provide some examples.

 

 

 

 

 

 

 

 

 

 



 

 
 

 
   اϲϣϠόϟ   واΑϟحث   اϲϟΎόϟ   اϳϠόΗϟم   وزارة 
           ΔόϣΎوصل   جϣϟا 

 ΔϳϠوم   كϠϋ   وبγΎحϟت   اΎϳضΎϳرϟوا 
 اϟرΎϳضΎϳت   قγم         

 
 
 

   - 2  اϣϧϟط   ϣن   اΔϔΗϠϣϟ   اϘϟوΔϳ   اΔϳϘϧϟ   اϟحΎϘϠت   حول 
 
 

 ΔϣدϘϣ ΔϟΎγر 
  ϲϓ تΎϳضΎϳرϟم اγت قΎϳضΎϳرϟوب واγΎحϟوم اϠϋ ΔϳϠس كϠجϣ ϰϟإ 

 جΔόϣΎ اϣϟوصل 
  ϲϓ ومϠϋ رϳΗγجΎϣ دةΎϬل شϳϧ تΎΑϠطΗϣ نϣ كجزء 

 ϪΗحΑϟت اΎϳضΎϳرϟت / اΎϳضΎϳرϟا 
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  ʝƄʳʯʴʸال  

اřȄʨƂƅ واř    řſʱƆʺƅاŕƂƆʴƅت اॽʁʻƅ   اŕʻʽʺŬهŕًƈʨ Ê جʙيʙاً  ʻƈ ŕƎſقƈʙ  اřȄʨƂƅ واʨƎſʺƅ ʦॽ  ř،řſʱƆʺƅم اŕƂƆʴƅت اʱŸʺ ॽʁʻƅك

ʧƈ    Ȍʺʻƅ2ا  ƂƆʴƅا ʚƍه  ř  ȈؔƅوʛŸśف   ،, ܾ ∈ ℛ   نʨȞǽ   ܾ = ߬ଵ + ߬ଶ + ,ଶ߬  ان  ʘʽţ   ݑ ߬ଵ    انʛʸʻŷ

ʨؔś ʘʽʴǼن ʙʰśيŕƎʹŸǼ Ŷƈ řॽƆ اʚƍ Ɠž .ʠŸॼƅه اřƅŕŬʛƅ درŕʻŬ   اʨƈ ʛʸʻŷřॼśʛ  řॽƊŕʲƅائʧƈ ʦ اƅ  ݑ ŕʴʱƈيʙان، و

  ŕƎʱق򟿿ŷو řॽŬŕŬا� ŕƎاصʨخ ʧƈ ʙيʙŸƅا ŕʻʽʢŷت واŕƂƆʴƅا ʧƈ عʨʻƅا اʚƍŶƈ  ƅت  اŕƂƆʴذات  ا�� Ȑʛخƅا ŕʻŬودر řƆʸ

  ʧƈ řȄʨƂƅا řॽʁʻƅت اŕƂƆʴƅا ʨƍو ʛاً آخʙيʙج ŕًƈʨƎſƈ ŕʻžʛŷ ʥƅى ذƅا řžŕإض .řƂƆʴƅه اʚƍ ىƆŷ نʨʶȃʨكŕر جʚج

  Ȍʺʻƅ2اT  Ɠƍو ،  ʛʸʻŷ Ȉؗ ŕƎʽž نʨȞǽ Ɠʱƅا řƂƆʴƅܾا    ʖʱȞǽܾ = ߬ଵ − ߬ଶ + ,ଶ߬  ان  ʘʽţ   ݑ ߬ଵ    انʛʸʻŷ

 واʧƈ ŕًʹŸǼ ŕʻʽʢŷ خʨاصƌ ا�řॽŬŕŬ وقŕʻƈʙ اʙŸƅيʧƈ ʙ ا�řƆʲƈ.  ،اʨƈ ʛʸʻŷřॼśʛ řʲƅŕʲƅائʧƈ ʦ اƅݑ ŕʴʱƈيʙان، و 

 


