
     
Ain Shams University  

   University College for Women  
    Department of Mathematics 

 
      

  

SOME OPERATIONS ON GRAPHS   
 
 

THESIS  
SUBMITTED   

FOR THE DEGREE  
OF  

DOCTOR OF PHILOSOPHY (Ph.D) 
IN SCIENCE  

)PURE MATHEMATICS( 
BY 

  

Shereen Adel Abd El Rahman Mousa  
Assistant lecturer ,Department of Mathematics  

University College for Women  
Ain Shams University  

 
  
  

SUPERVISORS 
  

Prof. Dr.Gamal A.F. Isamil            Prof. Dr. Mabrouk M. S. El-Ghoul  
Professor of Pure Mathematics               Professor of Pure Mathematics  
University College for Women            Head of Mathematics department   
     Ain Shams University                              Faculty of Science 

Tanta University                                                          
 

  
  
  

2012 
  





  
  

  
  بسم االله الرحمن الرحیم

 
)  م ان ا رب اوز

 ام ى و اوا  و 

  ه و ا  ان ا

  و ام ا  ام ذر 

ا ( 

 
  
 صدق االله العظیم

  
  
  
  
  
  

     
   





    
Ain Shams University  

    University College for Women  
    Mathematics Department  

      
      

  
Ph.D. Thesis  

)PURE MATHEMATICS(  
  
  
  

      

:Title of Thesis    
    

    SOME OPERATIONS ON GRAPHS   
   

  
     
     

: Thesis Supervisors  

 
 
 

Prof. Dr.Gamal A.F. Isamil            Prof. Dr. Mabrouk M. S. El-Ghoul  
Professor of Pure Mathematics               Professor of Pure Mathematics  
University College for Women            Head of Mathematics department   
     Ain Shams University                              Faculty of Science 

Tanta University                                                          
  

                                                             
   

  
  
  
  
  
  
  
  
  





  
  

 

Acknowledgment  
  

  
  

    First of all I should express my thankfulness to "ALLAH" 
who gave me the health, power and help to achieve this work.  
 
I wish to express my sincere thanks and heartily grateful to my 
supervisor Prof. Dr. Gamal A.F. Ismail, professor of pure 
Mathematics, University College for Women, Ain Shams 
University, for her useful comments and valuable suggestions 
which substantially improved the final product with continuous 
help and warm encouragement. 
 
All my thanks and deepest appreciation to my supervisor 
Prof.Dr. Mabrouk M.S. El-Ghoul, Professor of Pure 
Mathematics, Faculty of Science, Tanta University for 
suggesting the subject matter of this thesis , his sincere 
supervisions , valuable discussions and extreme patience .His 
valuable advice and his constructive criticisms have been most 
helpful at all stages . 
 
My passion, love gratitude to my husband, my parents , and my 
brothers who always gives me sincerely and endlessly in return 
for nothing. My duty is to express my great to all the staff 
members of mathematics department for interest and facilities 
they offered. 

 

 

Shereen Adel 

                          





       
  

 

CONTENTS 
  
  

ABSTRACT 
  

SUMMARY 
 

Chapter 1             Basic Concepts                                                                          1     
      

                                 1.1: Chaos theory …………….…………….….………………1 
: Graph………….….…….…………….…….………..….. 5                                  1.2      

                                 1.3: Abstract graph…………….………….…....………………8 
                                 1.4: Oriented abstract graph……….……….………………......9 
                                 1.5: Some types of graphs………….…………………………10 
                                        1.5.1: Empty graph…………….………..……………….10 
                                        1.5.2: Null graph………………..……………….………10 
                                        1.5.3: Simple graph……………..………….……………10 
                                        1.5.4:  Multiple graph…..……………………………….10 
                                        1.5.5: Complete graph……….…………………………..11  
                                 1.6: Connected and disconnected graph…...…….…………..12 
                                 1.7:  Matrices……...………………………………………....12 
                                       1.7.1: Adjacent matrix……….…………….……………12 
                                       1.7.2: Incidence matrix……..…………..……………….13 

                                 1.8: Tree……….……………………………….……………..14 
                                 1.8.1: Rooted tree……………………………………….16 

1.9: Knots ….….………… …………………...………….…16 
                                 1.10: Chaotic graph….……………………….….……………17 
                                 1.11: Folding and unfolding of graph……...….……………....17  
                                 1.12: Retracts……………………….…….…….……………..19 

                     
 
   
 Chapter 2                Chaotic General Tree and it’s Chains                                   21 
                 

 
                                 2.1: Introduction……………….………….….………………21 
                                 2.2: General tree ………………………….……………….....22 
                                 2.3: Chains………………………………….…...……………27 

2.4: The chaotic circle……….……………….………….…....27 
2.5: The chaotic sphere……………………….………………28 
2.6: The chaotic cylinder……….…………….…………….....28 
2.7: Chaotic chain ….………………………….………….…..30 
2.8: Chaotic general tree………….…………….……..………31 

 



  
 
  

 
 

Chapter 3               Folding of the Chaotic General Tree and it’s Chains             39 
               

 
                                    3.1: Introduction…………………………………….………..39 

                       3.2: Folding of the chaotic general tree and it’s chains .…40  
                        

 
Chapter 4              Some Operations on Tree with Knots                                       61  

 
                               4.1: Introduction…………………………………………... 61 

                                4.2: Tree with knots……………………………...…………62 
                                        4.2.1: Folding of the tree with knots…………...………63 
                                        4.2.2: Retraction of the tree with knots ……….............73 
                                        4.2.3: Dispersion of the tree with knots………..….…..77 

   

  

81 Chapter 5                  Some Operations on Chaotic Tree with Knots      
  

5.1: Introduction………………………………….………... 81 
                              5.2: Chaotic knot………….…….…….……..………………82  
                              5.3: Chaotic tree with knot……..…….……….……….……82  
                              5.4: Folding of the chaotic tree with knot  ………………....83 

                                   5.4.1: Folding of the chaotics…………………….……83 
                                   5.4.2: Folding of the geometry……………………..….89 

                              5.5: Connected sum of the chaotic tree with knots………....97 
                                   5.5.1: Connected sum of the geometry……………..…98 
                                   5.5.2: Connected sum of the chaotics……………..…111 

                            
 

                121         References 
 

Arabic Summary 
 
  
  
  
  
  
  
  
  
  
  
  
  



 
 
 
 
 
 

 
ABSTRACT 





  
  

 
 

ABSTRACT 
  
  

  
 
 

Shereen Adel Abd El Rahman Mousa. Some Operations On Graphs . 
Doctor of philosophy in Science dissertation of pure Mathematics, 
University College for women, Ain Shams University.                              

                   
The main purpose of this thesis is to study some operations on graphs. 
The thesis is divided into five chapters:                                                       

 
  of geometric different notions we present some,  OnehapterCIn  

topology which is useful to follow up in our work.                                      
 
In Chapter Two, we defined the chaotic general tree. The adjacent, 
incidence, area, volume, edge area, edge volume, area volume matrices 
will be introduced. The chains of the chaotic general tree will be 
identified. 
The results of this chapter are published in "International journal of pure 
and applied mathematics", Vol.70, No.5, 711-722,( IF:0.23.), Bulgaria. 
 

 
In Chapter Three, we will introduce the folding of the chaotic general 
tree and its chains. The variation of the adjacent, incidence, area, volume, 
edge area, edge volume, area volume matrices of the chaotic general tree 
under the folding are discussed. The relations between the folding of the 
chaotic general tree and their chains will be deduced. 
The results of this chapter are published in "journal of mathematics 
research", Vol.3, No. 4, 118-132, Canada. 

 
 
Chapter Four , we will define a new type of trees called “Tree with 
knots". The representation of these trees by matrices will be obtained. 
Some geometric transformations on the new trees are discussed. Also the 
variations of the matrices under these operations are achieved. 
The results of this chapter are accepted for publication in "Advance in 
pure mathematics “, U.S.A. 



 
 

 
 
 
 
Chapter Five is divided into two sections. In section one, we will define 
the chaotic tree with knots together with its adjacent and incidence 
matrices. The limit of foldings on it are deduced.The corresponding 
changes in the adjacent and incidence matrices under these transforma- 
tions are acheived.  
The results of this section are accepted for publication in "Journal of 
mathematical archive “, Vol. 3, No. 4, 975-982,(I.F.=0.8), India. 
In section two, all cases of the connected sum of the tree with knots are 
induced. 
The results of this section are accepted for publication in "Studies in 
Mathematical Sciences " , Vol. 4, No. 1, Canada. 
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