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SUMMARY 

The Category Theory is a relatively new branch of mathematics which was started in the late 

forties by MacLane and Eilenberg. Firstly the Category Theory was considered as a very general 

algebraic theory which reached a higher level of abstraction than previously existing theories and 

thus gave powerful new tools to deal with problems in algebra, algebraic topology and functional 

analysis. It was recognized very soon however that the Category Theory not only made a step 

toward higher abstraction in algebra, but also gave a reason to rethink the foundations of algebra 

and mathematics in general. The reason was that while the Set Theory in spite of its known 

difficulties was widely considered as a proper foundation of mathematics, the language of 

categories seemed to be a generalization of or even an alternative to that of sets.  

 Category theory has a great power of expression because it is based on the composition 

of very natural and therefore comprehensible constructions. Calculations and deductions are 

made through the use of graphs and diagrams, which are structures to which computer scientists 

are used to. Definitions in category theory are quantified logic statements over commutative of 

diagrams, and this makes them easy to understand. Therefore, it is a surprise that even if not 

based on complex concepts, category theory can also be so powerful. The power of category 

theory resides in the idea of composition. The definition of a category itself contains 

composition. Categories and functors are to be composed in order to generate more abstract 

structures. With both ideas, diagrammatic theorems and compositional thinking, we can found 

categories in a large range of applications. 

 

In this project study has been done on various applications of Category theory. Chapter 

one is divided into three sections.  First section deals with Category Theory as the foundation of 

Mathematics. A Mathematical foundation of Category Theory was described in section two. In 

the third section we explained the fundamental concepts of the Category Theory. 



Category theory is a vast subject we can apply it in each and every field of  our day today 

life and in all branches of Science, Logic, Philosophy, Engineering, and many more.  In chapter 

two fifteen applications of Category Theory were given. Concurrency, Functional programming, 

Adjoint functors and Monads, Complete Partial Order, Construction of a model of λ-calculus , 

The Presheaf  Category, Categorical Logic, Quantum Computation, Graph Transformations. 

Programming Languages, and Bigraphs  are some of the areas in computer Science where 

Category theory is applied in the first section. Geometry, Differential equations, homotopy 

theory, Quantum field theory, Holography, Integration, Matrices, Group and Galois Connections 

are some of the areas of Mathematics in which Category theory was applied in the second 

section. The third section deals with applications of Category theory in Physics. Categorical 

approaches to quantum theory, n-categorical physics, Quantum theory in monoidal categories, 

Quantum theory in toposes, The Monoidal Category of Hilbert Spaces and Quantum 

Computation are discussed in it. The fourth section deals with Biosystems, in which Complex 

Systems Biology and Categorical Ontology were discussed. In fifth section application in 

Information System is explained. Abstraction Problem is explained in the sixth section. 

Application of Category theory in Materials Sciences is described in section seven. Application 

in Semantic Networks is in section eight. Application in Object-Oriented Programming is 

described in ninth section In the tenth section  application in Nano Technology is explained. 

Application in Neuro -Cognitions System is in eleventh section. Nano-time, Time in events, 

Nano—technology, Classical Treatment of the problem are discussed in it.  In Agriculture how 

Category theory applied is derived in section twelve and in section thirteen applications of 

Category theory in Chemistry is explained. In fourteenth section application in Linguistic is 

given. Application of Category theory in philosophy was explained in fifteenth section. 

We can apply Category theory in Astronomy, Shuttle Space, Industrial Engineering, Music 

and Medicine.  Also non-trivial applications can be found, like the use of categorical 

composition to render the animation of scenes in a film. We can define the fragments of the 

animation together with the functors of the interactions between these fragments. Applying a 

categorical product engine, the whole animation will be rendered without the need of storing and 

calculating every frame. This can be particularly useful when a scene involves a great number of 

characters, like an army for example, where the characters show a periodic behavior. We also 



remarked that Mathematics and especially Category Theory are not only powerful and useful, but 

can also amuse ourselves. 

     

 

 


