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Abstract

Nothing to claim here. This paper is the documentation for the Euclidean Algorithm
module in Number Theory Algorithms mobile application.

Extended Euclidean Algorithm

The Extended Euclidean Algorithm is used to compute integers z,y for az + by = GCD(a,b)
where a,b € Z~y. The implementation of this algorithm is based on ([1] pg. 16).

Algorithm 1: Extended Euclidean Algorithm
Input: a,b € Z~
Output: Integers z,y for ax 4+ by = GCD(a, b)

T'n—o ‘= a

'n—1 = b

Gn—1 := quotient of r,_o/r, 1

rn := remainder of r,_o/r, 1

Tp—2 1= 17 Tp—1 = 07 Ttemp — Tn—1, Tpn—1 ‘= Tp—2 — Tp—1 " qn—1, Tn—-2 ‘= Ttemp
Yn—2 = 07 Yn—1 = ]-7 Ytemp = Yn—1 Yn—1 = Yn—2 — Un—1 " Gn—-1, Yn—2 ‘= Ytemp
while r,, > 0 do

Tn—2 = Th-1

Tn—1:=Tp

Gn—1 = quotient of r,_o/r, 1

rp := remainder of r,_o/r, 1

Ttemp -— Tn—1

Tp—1:=Tp-2 = Tp-1"Gn-1

Tn—2 = Ttemp

Ytemp = Yn—1

Yn—-1 = Yn—2 — Yn—1 " 4dn-1

Yn—2 ‘= Ytemp

end

return r =z, 9, Y = Yp_2
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