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A NOTE ON EUCLIDEAN SEQUENCING ALGORITHM 

H. Gyulyustan 

Abstract. In recent works [12]–[31] the authors gave many optimized 

versions of classical widespread realizations of Euclidean algorithm. Here 

we present a new faster version of the Euclidean Sequencing Algorithm 

(ESA) [40] which algorithm has been proven to be optimal for searching 

binary cycles with minimal variance in [40]. 

Keywords: Euclid’s algorithm, Euclidean algorithm for binary cycles with minimal 

variance, reduced number of operations 

 

1. Introduction 

The Euclidean algorithms and their modifications [1]–[40] are widely 

spread in many practical oriented tasks.  

Statement of the problem [40]. Let 1 2: [ , ,..., ]nA a a a   be an alphabet of 

:n A  distinct symbols and nm  is a vector of n  positive integers representing 

prescribed multiplicities of said symbols in such a way that 

times

: , ,..., , .

k

k k k k k k

m

a m a a a a A
 
     
 
 

 The couple  : ,S A m  shall be termed a 

“cyclic sequencing problem”. Let 
1

:
n

k

k

N m


 . 

Let : NC A  be a mapping from the group of rest classes modulo N  to 

the alphabet with   :j N
C C j .  
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Let     1:k k N j kN
J C a j C a     be the counter image of the k th 

symbol in the alphabet. Let     , : : , 1,...,N k kA m C A m J k n       be 

the set of “admissible” cycles. 

In [40] the following theorem has been proved: 

Theorem 1. Let ( , )A m  be a cyclic sequencing problem with a binary 

symbol alphabet. Then the cycle ( , )C A m  returned by the Euclidean 

Sequencing Algorithm minimizes variance. 

Let us consider the following Euclidean Sequencing Algorithm (ESA) [40]: 

//initialization 

1 2 1 2

1 2 1 2

0 arg max{ , } 1 arg max{ , }

0 arg min{ , } 1 arg min{ , }

0

; ;

; ;

0; 1;

m m m m

m m m m

A a P J

B a D J

i R

 

 

 

 

//looping is iterated until a null rest is found 

1 1

1

1

1

while 0 do

1;

;

/ ;

;

;

;

;

;

end
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





 

 

   

 









 

//finalization 

;iD

iC A  

Algorithm 1. Euclidean Sequencing Algorithm (ESA) 

2. Main results 

We suggest the following new optimization of Euclidean Sequencing 

Algorithm (ESA): 

//initialization 
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1 2 1 2

1 2 1 2

0 arg max{ , } 1 arg max{ , }

0 arg min{ , } 1 arg min{ , }

; ;

; ;

m m m m

m m m m

A a P J

B a D J

 

 
 

1 1 0 10; ; ;i R P R D    

 

//looping is iterated until a null rest is found 

2 1

2 1

1 1

1

do

1;

/ ;

;

;

;

while 0;

i

i i i

i i i i
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i i
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i i

Q R R

R R Q R
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R
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 



 

  

 







 

 

//finalization 

1 ;iR

iC A   

Algorithm 2. Optimized Euclidean Sequencing Algorithm (ESA) 

Obviously, the Algorithm 2 is optimized version of Algorithm 1 because 

for every 1i   it is satisfied 2i iP R  , 1i iD R   and 2 1i i iN R R   . As a result the 

computation of iP , iD  and iN  in Algorithm 1 is unnecessary in new Algorithm 2. 

Numerical Example. 

Using Algorithm 1 the following example is given in [40]: 

 

For the same example Algorithm 2 gives the following results: 
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From both Algorithms 1 and 2 we obtain [40]: 
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БЕЛЕЖКА ВЪРХУ ЕВКЛИДОВИЯ АЛГОРИТЪМ 

ЗА СЕКВЕНИРАНЕ 

Хасан Гюлюстан 

Резюме: В скорошни работи [12]–[31] авторите са дали много 

оптимизирани версии на класически широко разпространени 

реализации на евклидовия алгоритъм. Тук ще представим нова по-бърза 

версия на евклидовия алгоритъм за секвениране (ESA) [40], който 

алгоритъм е доказан като оптимален за търсене на двоични цикли с 

минимална вариативност в [40]. 
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