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Algorithm 2 (Algorithm  for  Modular

Montgomery Multiplication)
Inputs: M: 21 < M < 2"& ged(M,2)=1
XY:0<X,Y<M
Outputs: Z = XY2 7 "modM
Algorithm:
A=Y, U =0,V :=X,p=mn;
While p # 0 do
if Amod2 =0thenqg=0elseq=1
A= (A-q)/2;U = (U —qV)/2 modM;
p = p — 1'
End while
ifU>MthenZ =U— M elseZ = U,
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Algorithm 1 (Algorithm for Modular Division)
Inputs: M: 2%(n-1)<M>2"n& gcd(M,2)=1
X,Y: 0>X,Y<M
Outputs: Z=X/Y (mod M)
Algorithm:
A:=Y;:B=M;U:=X;V:=0;p:=n;
While #p0 do
While A mod2=0 do
A=A(2;U=UA2 modM;))
p=p-1;
End while
if (A+B)(mod 4)=0 then q:=1 else q:==-1;
A=((A+qB)y4U=((U+qV)1(4 (mod M));

p:=p-1;
End while
if B=1 then Z:=V else Z:=M-V;
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Sl atie sl Sless s &S shiles
sl B=\L Yol A=0 31 . ged (Y, M) =1
ol (2l al> e )5 09

X(mod M) (¥)
Z =X/ (Y(mod M))
.ml.:\ ‘SA

b 5 o5g0 ol il © 26 i )98l S92 -
L=Cs0 4 Slubwe 4 odise Cew glp
Yo7 Jogi o ooliiwl (5,0X0se s, 5l X. Y(modM)
Cude e SO M sdiloy 50 diwlxe sl 4 hg, 0l 5o
R aSpsb wipSoo a5 0 L M 5l 25,5 R b
Sy 4 Ygene Rocoiojliie il Jol M4y cons
ol 4 azg Ly spbge 450 2950 il goue
Lol @b S L ol el 5 0p0 oliise
Sls gl ol a4 VY Gl Sllee g

A oleS ool 5 & p Slewle
sae g0 5l 85 SS L g ged (RM) =1 nuils b
s wloy ) My (M sailony 3 R usSian ) R
4Ss ek 4 (S
0<RA(-1)<M , 0SM'<R , R/(-1).R-M(M=1)’

()
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Algorithm 4 (Algorithm for Fast Multi-Adder)
Inputs: S,Y,C
XY: 0<X,Y<M
Outputs: S, Y, C
/* @ is bitwise * /
Algorithm:
S=X;,C=0,Y=Y;p=mn

S=(S+1)ec

Fori=oto p do
if s;=y;then 5; =y;,¢; =0;,
Elseif [s;y;] = [01 or 10] then
Syl =M11] [¢]=[11];
Elseif [s;y;] = [— 10] then s; = y;.
¢ =0;

p::p-|—]_;

(a1a9) =2%Xa; +ay = {1 or :{_1

3
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Algorithm 3 (Fast Algorithm for Modular
Montgomery Multiplication)

Inputs: M: 2" 1 < M < 2"& ged(M,2)=1
XY:-M <X Y<M

Outputs: Z = XY2~"*DimodM (—M < Z < M)
Algorithm:
A=Y;B=-1U=0;V:=X;M:=M;p:=
n;

While p # 0 do

if l[aay] =0 then A =
(A)/4;U = (U)/4 modM; elseif [ay] =
Othen A:=(A)/2;U := (U)/2modM;

else if (lajag]+ [b1bg])mod4 =0
thenq = lelseq = —1;
A= (A+qB)/4;U = U+ qV)/4 modM;

p = p — 1;
endwhile
ifU=MthenZ =U— M else Z :== U,
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