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Abstract: Here we will give optimized solution for computing polynomial
multiplicative inverse. Our solution is based on results in [12]-[23]. New
iteration scheme [12] gives better computational results because it economize
some operations. For other results that concern Euclidean algorithm and its
wide usage the reader can explore the sources [3]-[11], [24]-[34].
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1. Introduction
Euclidean algorithm for computing polynomial multiplicative inverse is
known (see [33], [34]):
Algorithm 1.
INPUT: two polynomials a(x) '= 0 and b(x) != 0.
OUTPUT: polynomials s(x), t(x) which satisfy
s(x)a(x) + t(x)b(x) = ged(a(x), b(x)) = d(x) = 1,

where s(X) is the inverse of a(x) (mod b(x)) and t(x) is the inverse of b(x)
(mod a(x)).

1. Sets2(x) « 1,s1(X) « 0, t2(x) « 0, and t1(x) « 1.
2. While b(x) !'=0 do the following:

2.1 g(x) « a(x) div b(x), and r(x) « a(x) - b(x)q(x).

2.2 5(X) « s2(x) - q(x)s1(x), and t(x) « t2(x) - q(x)tL(x).
2.3a(x) « b(x), and b(x) « r(x).
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2.4 52(X) « s1(x), s1(x) « s(x), t2(x) « t1(x), and t1(x) « t(x).
3. Setd(x) « a(x), s(x) « s2(x), and t(x) « t2(x).
4. Return(d(x),s(x),t(x)).

2. Main results
Using the new approach given in [15] we receive the following optimized
algorithm or computing polynomial multiplicative inverse:
Algorithm 2.
INPUT: two polynomials a(x) '=0 and b(x) != 0.
OUTPUT: polynomials s(x), t(x) which satisfy
s(x)a(x) + t(x)b(x) = gcd(a(x), b(x)) =d(x) =1,

where s(x) is the inverse of a(x) (mod b(x)) and t(x) is the inverse of b(x)
(mod a(x)).

1. Set ao(x) = a(x), and bo(x) = b(x).

2a. If degree of a(x) is greater than degree of b(x). Set s2(x) « 1,
and s1(x) < 0. While (true) do the following:

2a.1 q(x) « a(x) div b(x), and r(x) « a(x) - b(x)q(x).

2a.2 S(X) <« s2(X) - g(x)s1(x), s2(x) < s1(x), and s1(x) « s(x).
2a.3 If r(x) = 0 then set d(x) « b(x), s(x) « s2(x),

t(xX) « (b(x) —s(x)ao(x))bo{-1}(x), and break.

2a.4 q(x) « b(x) div r(x), and r1(x) < b(x) - r(x)q(x).

2a.5 5(X) « s2(x) - g(x)s1(x), s2(x) «s1(x), and s1(x) « s(x).
2a.6 If r1(x) = 0 then set d(x) « a(x), s(X) « s2(x),

t(xX) « (a(x) —s(x)ao(x))bo{-1}(x), and break.

2a.7 a(x) « r(x), and b(x) < ri(x).

2b. [else] If degree of b(x) is greater than or equal to the degree of a(x).
Set s2(x) « 0, and s1(x) « 1. While (true) do the following:
2b.1 q(x) « b(x) div a(x), and r(x) « b(x) - a(x)q(x).

2b.2 3(X) « s2(x) - q(x)s1(x), s2(x) « s1(x), and s1(x) <« s(x).
2b.3 If b(x) = 0 then set d(x) « a(x), s(x) « s2(x),

t(xX) « (a(x) —s(x)ao(x))bo{-1}(x), and break.

2b.4 q(x) « a(x) div r(x), and r1(x) < a(x) - r(x)q(x).
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2b.5 s(X) « s2(x) - q(x)s1(x), s2(x) « s1(x), and s1(x) < s(x).
2b.6 If a(x) = 0 then set d(x) « b(X), s(x) « s2(x),

t(X) « (b(x) - s(x)ao(x))bo{-1}(x), and break.

2b.7 b(x) « r(x), and a(x) « ri(x).

3. [Make monic] Set ¢ !'=0 as the leading coefficient of d(x).
(d(x), s(x), 1(x)) = (c{-1}d(x), c{-1}s(x), c{-1}t(x)).

4. Return(d(x), s(x), t(x)).

Algorithm 2. uses algorithmic technique “divide and conquer” [15] with

respect to degree of polynomials a(x) and b(x).
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IO-BbP3UAT AJIT'OPUTHBM HA EBKUIM/ 3A N3YNCJISABAHE
HA MYJITUIVIMKATUB UHBBPC 3A ITIOJIMHOMHA

IHaBea Kropkumnes, Bukrop Marancku

Pe3siome: Tyk paBaMe ONTHMHM3HUPAHO pEIICHHE 3a H3YMCIsABaHE Ha
MYJITHIUIMKATAB WHBBPC 3a MonuHOMH. Hamrero pemieHue ce 6a3upa Ha
pesyatatute B [12]-[23]. HoBata utepanmonHna cxema [12] maBa mo-moopu
W3YUCIUTEITHN PE3YJITaTH, 3all0TO HKOHOMHUCBA HAKOU OIepalyuy. 3a Ipyru
pe3yaTaTH Kacaell airopuTbMa Ha EBKIMA W HETOBOTO IIMPOKO

U3II0JI3BaHE YMTATEIIAT MOXKeE J1a pa3rieaa n3tounuiute [3]-[11], [24]-[34].
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