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(57) Abstract; Methods and apparatus to construct finite fields over
which cfficient clliptic curve cryptosysiems can be sct up. Given a
p— security parameter k., the said methods and apparatus consist of devices
potynamial for carrying out operations in a small ko-bit field & and methods to
successively build extension fields X ; K3, ..., K,, where the extension

Field expansion

- K,/K, has degree 2 or 3 and the other extensions Ki/K,.; are quadratic,
K, is the final field over which elliptic curves are defined, and K, has
- \reducible size k,2' or 3k,2"! just exceeding the said security parameter k.
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Ko: basic field with smatl number of elements
Ki: expansion field of Kpby an irreducible polynomial of K¢
K2: expansion field of K, by an imeducible polynomial of K4
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Ka: expansion field of K., by an irreducible polynomial of K, »



for carrying out operations in a small k[err]-bit field k[err] and net hods
to successively build extension fields Klerr] ; Kerr], ..., Kerr], where
the extension K[err]/Klerr] has degree 2 or 3 and the ot her extensions
Klerr]/Klerr] are quadratic, Klerr] is the final field over which elliptic
curves are defined, and KI erré has_ _size ,i<[err]2[err] or 3k[err]2[err] just
exceedi ng the said securi 282 Tk A
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