
 
DOCTORAL CANDIDATE: Sabita Maharjan 

DEGREE: Philosophiae Doctor 

FACULTY: The Faculty of Mathematics and Natural Sciences 

DEPARTMENT: Informatics 

AREA OF EXPERTISE: Wireless Communications, Game Theory 

SUPERVISORS:  Assoc. Prof. Yan Zhang, Prof. Stein Gjessing 

DATE OF DISPUTATION: 24th April 2013 

  

DISSERTATION TITLE: Game Theoretic Approaches for Next Generation 

Networks  

  

        Energy and radio spectrum are the two most important and expensive resources in 

the world. We address the economic research problems for these resources in 

communications-central or communications-enabled next generation networks such as 

cognitive radio networks and smart grids. The next generation networks are complex 

systems formed by multiple entities where the benefits of every single entity is coupled 

with that of others. Thereby, we employ economic approaches such as game theory, to 

solve the resource allocation, optimization and management problems in the next 

generation networks. 

 

Cognitive radio is a next generation technology with high potentials to accommodate 

the communication needs of emerging wireless communication networks. The central 

resource in a cognitive radio network is the electromagnetic spectrum. In a next 

generation energy-information network like a smart grid, the resources are not limited to 

radio spectrum. The resource management in the smart grid involves new dimensions 

such as power, energy, time, etc. These next generation networks, being complex 

heterogeneous systems, bring  into surface numerous unique challenges and new research 

problems. Our three main contributions in this thesis are: (i)- We develop cooperative 

spectrum sensing mechanisms utilizing the heterogeneity in traffic dynamics of the 

secondary users in a cognitive radio network, to improve the quality of service and/or 

payoffs of the secondary users. (ii)- We design efficient and more practical demand 

response management schemes for the smart grid, integrating multiple energy sources 

and consumers, considering both spatial and temporal dimensions. (iii)- We establish a 

connection among the control unit, smart grid communications and demand response 

management, through dependability studies, and by exploring a tradeoff between the 

sensing time and control performance in a cognitive radio enabled smart grid. 
 

 


