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Example of Augmented Euclid's algorithm 
We not only get the gcd, but we keep track of all the different remainders, designated as 
ri below) so that we can backtrack and write the gcd in the form gcd(m,n)  = am+bn 
q stands for the quotient of the division.  We did not keep track of all the different 
quotients because it is only the remainders that we need. 
 
In this example, m = 60 and n = 13.  (× = times) 
 
60  ÷   13     [read this as 60 divided by 13 gives 
m n     us a quotient of 4 and a rem. of 8] × 
  
 4 8 r1 = m-4× n   (5) 
 q r1 
 
13 ÷   8 
n r1 
 
 1 5 r2 = n-1× r1   (4) 
 q r2 
 
8 ÷   5 
r1 r2 
 
 1 3 r3 = r1 - 1× r2   (3) 
 q r3 
 
5 ÷   3 
r2 r3 
 
 1 2 r4 = r2-1× r3   (2) 
 q r4 
 
3 ÷   2 
r3 r4 
 
 1 1 r5 = r3 - 1× r4   (1) 
 q r5 
 
2 ÷   1 
r4 r5 
 2 0 
 q r6 
 
The gcd of k and 0 is always k, so we can stop here, we know the gcd is r5 = 1. 
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Now we want to write r5 in terms of m and n.  We can do this by back-substituting the 
remainder equations. 
 
r5  = r3-1× r4 
 
 = r3 - 1× (r2-1× r3)   by substitution of equation (2) 
 
 = 2× r3-1× r2 
 
 = 2× (r1-1× r2)-1× r2 by substitution of equation (3) 
 
 = 2× r1-3× r2 
 
 = 2× r1-3× (n-1× r1) by substitution of equation (4) 
 
 = 5× r1 - 3× n 
  
 5× (m-4× n) - 3× n by substitution of equation (5) 
 
 = 5× m-23× n 
 
so gcd(m,n) = 1 = 5× 60-23× 13 


