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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) = 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 s2(x)   1, s1(x)   0, t2(x)   0, and t1(x)   1. 

2. While b(x) != 0 do the following: 

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

2.2 s(x)   s2(x) - q(x)s1(x), and t(x)   t2(x) - q(x)t1(x). 

2.3 a(x)   b(x), and b(x)    r(x). 
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2.4 s2(x)   s1(x), s1(x)   s(x), t2(x)   t1(x), and t1(x)   t(x). 

3. Set d(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) - q(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(x)   (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 s(x)   s2(x) - q(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(x)   (a(x) – s(x)ao(x))bo{-1}(x), and break. 

2a.7 a(x)   r(x), and b(x)   r1(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 s(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(x)   (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)   r1(x). 

3. [Make monic] Set c !=0 as the leading coefficient of d(x). 

(d(x), s(x), t(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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ПО-БЪРЗИЯТ АЛГОРИТЪМ НА ЕВКЛИД ЗА ИЗЧИСЛЯВАНЕ 

НА МУЛТИПЛИКАТИВ ИНВЪРС ЗА ПОЛИНОМИ 

Павел Кюркчиев, Виктор Матански 

Резюме: Тук даваме оптимизирано решение за изчисляване на 

мултипликатив инвърс за полиноми. Нашето решение се базира на 

резултатите в [12]–[23]. Новата итерационна схема [12] дава по-добри 

изчислителни резултати, защото икономисва някои операции. За други 

резултати касаещи алгоритъма на Евклид и неговото широко 

използване читателят може да разгледа източниците [3]–[11], [24]–[34]. 


