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ABSTRACT 

 
THE FUNDAMENTAL STRUCTURE OF QUANTUM COMPUTERS 

 

JAMIL IBRAHIM 

This study examines the fundamental principles of quantum computers, which 

have been developed as an alternative to the information processing mechanisms of 

classical computers based on binary bits (0 and 1). Quantum computers represent 

information through quantum bits (qubits), which, due to the principle of 

superposition, can exist in multiple states simultaneously. In this context, the aim of 

the study is to provide a general framework for the basic concepts of quantum 

computing and to elucidate the theoretical foundations of this field. Accordingly, the 

concept of the qubit is first introduced, followed by an examination of quantum gates, 

which constitute the fundamental building blocks of quantum computers. 

Quantum gates form the basis of quantum computation by performing unitary 

transformations on one or more qubits. In this study, these fundamental concepts of 

quantum computing are explained through various physical implementation 

approaches, including quantum dots, single-photon systems, and superconducting 

qubits. Furthermore, the transformation of the theoretical structures of quantum 

computers into practical applications is discussed, and a general perspective on the 

future of the field is presented by evaluating current and potential application areas of 

quantum computing. 

  


