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Abstract

Efficient field arithmetic is required in various coding, cryptographic and signal
processing techniques. Efficiency of field arithmetic operations presumably depends
on how the elements are represented. One important factor that affects the finite
field computation efficiency is choice of the basis. Normal bases with lowest possible
complexities over finite fields are preferred over polynomial bases due to efficient
exponentiation and multiplication. In this thesis, we find bounds on the complexity
of the normal basis generated by the trace of the dual element of a Type I optimal
normal element and provide conditions under which our bounds are better than the
known ones. Further, we find bounds on the complexity of the dual basis of the
Gaussian normal basis of type (n,t) and also provide conditions under which the
complexity of a Gaussian normal basis of type (n,t) is equal to the complexity of the
dual basis over any finite field. Finally, we discuss the possibility for a product of two
self-dual normal bases generators to be a self-dual normal basis generator and vice
versa. In addition, we present a result establishing a relation between the number

of self-dual normal bases of F,» and F,m over F,, when m|n and gcd(m,q) = 1.
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