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Abstract

In the construction of an extension field, there is a connection between the polynomial multiplication method and the

degree of polynomial. The existing methods,

KO and MSK methods,

efficiently reduce the complexity of

coefficient-multiplication. However, when we construct the multiplication of an extension field using KO and MSK
methods, the polynomials are padded with necessary number of zero coefficients in general. In this paper, we propose
basic properties of KO and MSK methods and algorithm that can reduce coefficient-multiplications. The proposed
algorithm is more reducible than the original KO and MSK methods. This characteristic makes the employment of this
multiplier particularly suitable for applications characterized by specific space constrains, such as those based on smart

cards, token hardware, mobile phone or other devices.

Keywords : Karatsuba-Ofman Algorithm, Multi-Segment Karatsuba Algorithm, Successive Extension, Parallel Multiplier
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Table 3. Comparing the Number of Coefficient

Multiplications between KO Method and KO
Method with Algo 1.

n=7 n=22 n=60 n=76 n=92 | n=122

T
KO#%H 49 363 2,025 3,249 | 4,761 | 11,163
Algo 1 21 243 729 2,025 2,187 2,187
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Algo 1 | 6075 | 6561 6561 | 18225 | 19,683 | 19,683
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Fig. 1. Comparing the Number of Coefficient
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Table 4. Comparing the  Number of  Coefficient
Multiplications between MSK3 Method and
MSK3 Method with Algo 2.
=15 | n=30 :
MSK3 150 600 2,704 6,241
Algo 2 144 576 864 1,296
' ] n=120 | n=159 p=24l b ne319
MSK3 9,600 16,854 58,081 101,761
Algo 2 5,184 5,184 7,776 20,736
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Figg 2. Comparing the Number of  Coefficient
Multiplications MSK  Methods[1] with  the
Proposed Algorithm.
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Table 5. Comparing the Number of  Coefficient
Multiplications between MSK5 Method and
MSKS Method with Algo 3.
MSKs
Algo 2
MSKs
Algo 2 9,604 10,976 23,716 38,416
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