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An Overview: 
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Integer-Order Calculus Fractional-Order Calculus 

The	
  advantages	
  of	
  frac5onal	
  order	
  models	
  

	
  
They	
  depict	
  the	
  real	
  world	
  objects	
  more	
  accurately;	
  
Variable	
  stability	
  region;	
  
etc...	
  

G.W.	
  ScoE	
  Blair	
  (1950)	
  

	
  
“We	
  may	
  express	
  our	
  concepts	
  in	
  Newtonian	
  terms	
  if	
  we	
  find	
  this	
  
convenient	
  but,	
  if	
  we	
  do	
  so,	
  we	
  must	
  realize	
  that	
  we	
  have	
  made	
  a	
  
transla5on	
  into	
  a	
  language	
  which	
  is	
  foreign	
  to	
  the	
  system	
  which	
  we	
  are	
  
studying.”	
  

Mathematics Books  

•  The first book dedicated specifically to the theory of fractional calculus   
 
      K.B. Oldham, J. Spanier, The Fractional Calculus: Theory and Applications 

of Differentiation and Integration to Arbitrary Order  (Academic Press, 1974). 

•  Two remarkably comprehensive encyclopedic-type monographs: 
 
      S.G. Samko, A.A. Kilbas, O.I. Marichev, Integrals and Derivatives of 

Fractional Order and Applications}  (Nauka i Tehnika, Minsk, 1987);  
Fractional Integrals and Derivatives Theory and Applications    (Gordon and 
Breach, 1993). 

 
      A.A. Kilbas, H.M. Srivastava, J.J. Trujillo, Theory and Applications of 

Fractional Differential Equations  (Elsevier, 2006).  
 
•  I. Podlubny, Fractional Differential Equations (Academic Press, 1999). 
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Special Journals 

•  "Journal of Fractional Calculus"; 

•  "Fractional Calculus and Applied Analysis"; 

•  "Fractional Dynamic Systems"; 

•  "Communications in Fractional Calculus". 
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So what?? Answer these questions…. Short History of Fractional Calculus 
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Did you notice? 


