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1600- . 
 Newton (1643-1727) ve Leibniz (1646-

1970 li 
analize bir alternatif olarak, temelinde bire-

ze 'Newtonyen Olmayan Analiz  denir. 

Bu tezde, ilk olarak klasik analizde  iyi bilinen  fonksiyon, 
birinci anlamda  konveks, ikinci anlamda  konveks,  konveks,  konveks, harmonik 
konveks ve geometrik konveks fonksiyonlar Newtonye

 Hermite-Hadamard 
 Newtonyen olmayan analizde elde  

 
-A konveks, H-H konkav, A-H konveks ve 

r-konveks fonksiyonlar  Hermite-
Newtonyen olmayan analizde 

klasik anl a denk 
-

urumuna 
 

 

Anahtar Kelimeler:Newtonyen Olmayan Analiz, -Analiz, Hermite-Hadamard 
(N-N) Konveks Fonksiyon, (N-N) -Fonksiyon, (N-

N) s-konveks Fonksiyon, (N-N) h-konveks Fonksiyon, (N-N) J-
konveks Fonksiyon, (N-N) Geometrik Konveks Fonksiyon.
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ABSTRACT 

SOME TYPES OF CONVEXITY AND HERMITE-HADAMARD TYPE 
INEQUALITIES IN NON-NEWTONIAN ANALYSIS 

 

SEREN  

ORDU UNIVERSITY INSTITUTE SCIENCE 

MATHEMATICS 

PHD THESIS, 62 PAGES 

SUPERVISOR: Assist. Prof. Dr. Erdal  

Between the years 1600-1700 is a period of important developments in
mathematics. One of the most important developments of this period is that Newton 
(1643-1727) and Leibniz (1646-1716) independently found the relationship between 
derivative and integral. As a result of this, the concept of Integral Calculus has 
gained importance. These developments paved the way for mathematics and made it 
progress.  

In the 1970s, Grosmann and Katz constructed a new analysis with the help of
one-to-one and covering generators as an alternative to the classical analysis
established by Newton and Leibniz. This analysis is called "Non-Newtonian
Analysis". 

In this thesis, firstly, the P function, which is well known in classical analysis 
in inequality theory, s convex in the first sense, s convex in the second sense, J convex, 
h convex, harmonic convex and geometric convex functions are redefined according 
to non-Newtonian analysis. Secondly, with the help of these convex functions, the 
Hermite-Hadamard inequality is obtained in non-Newtonian analysis. Thirdly, it has 
been proven that when the generators in the definition and value set are selected as 
unit, exponential and  under appropriate conditions, they are first reduced to their 
classical form and then to the Hermite-Hadamard inequality for H-A convex, H-H 
concave, A-H convex and r-convex functions. Finally, it has been seen that theorems 
obtained with inequalities in non-Newtonian analysis correspond to theorems and 
results known in the classical sense under appropriate generators. As a result, the 
definitions, lemmas, theorems, and results obtained in Non-Newtonian (N-N) Analysis 
turn into their classical meaning in appropriate generators. 

Keywords: Non-Newtonian Analysis, - Analysis, Hermite-Hadamard- inequality, 
(N-N) Convex Functions, (N-N) -Function, (N-N) h-convex Function, 
(N-N) J- convex Function, (N-N) Geometric Convex Function. 

                                                

 



IV 

 

 

 

  r ten 

 

Doktora   -

 

             -manevi desteklerini 

 

ediyorum. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



V 

 

 

 

 

 

Sayfa
 .........................................................................................................I 

. ................................................................................................................. II 
ABSTRACT .............................................................................................................. III 

 ............................................................................................................. III 
 ......................................................................................................... V 

...........................................................VI
1.   VE  ................................................................ 1 
2. TEMEL KAVRAMLAR ....................................................................................... 7 
2.1 ................................................................7
2.2 Aritmetik Sistem .................................................................................................. 11  
2.2.1 -Aritmetik ....................................................................................................... 11  
2.3 -Analiz ................................................................................................................ 13  
3. ...................................................................................19
3.1 -   ........................................ 19 
3.2    ......................................................22  
3.2.1 - ....................................25  
3.3  Konveks Fonksiyon .........................................................28  
3.4  -Konveks Fonksiyonlar - ...............................................34
3.4.1  - ........................................................34 
3.4.2 -  .........................................................................35
3.4.3 - Hermite-Hadamard ......................................................................37
4 .......................................................................................44
KAYNAKLAR..........................................................................................................45  

................................................................................................................53

 

 

 

 

 

 

 

 

 

 

 



VI 

 

 

  

 :  
 :  
 :  
 :  
 :  
 :  
 :  
 :  

 :  
 :  
 :  Birim fonksiyon 

  
:  
 

  -integrallenebilen 
 

 
 
:    

  - integrallenebilen 
 

 : 
  - integrallenebilen 

fonk  
   

 

 

 

 

 

 










































































































