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Supplement to

Implementation of a New Primality Test

By H. Cohen and A. K. Lenstra

APPENDIX: MULTIPLICATION AND SQUARING ROUTINES

Here we present the multiplication and squaring routines that are used in the pseudoprime
tests with Jacobi sums. For a given prime power p* we put m = (p —1)p* !, and we
denote by (x,)"5o', ()"0, (2)7=¢" three elements of Z[{,]/nZ[$,*]. The multiplication
routines below have x and y as input and compute their product x». On output, x and »
are unchanged and the product is returned in z. The squaring routines have x as input
and compute its square x2. On output, x is unchanged and its square is returned in .
Auxiliary variables whose names begin with a ‘¢’ or a ‘@ are ‘doubles’, the others are ‘mul-
tiples’ (so, x,, »,, and 2, are ‘multiples’, cf. Section 7).

Let D be the time to compute the remainder of a ‘double’ modulo 7, let M be the time
for a ‘multiple’-‘multiple’ multiplication, 4, for a ‘multiple’-‘multiple’ addition or subtrac-
tion, and 4, for a ‘double’-‘double’ addition or subtraction. At the end of each routine we
give the total time expressed in the number of D’s, M’s, A’s, and 4,’s for that routine.

First we present five auxiliary routines.

Auxiliary routine 1. This routine operates on the variables (2,)%=, (5)?=0, (¢)t=0- The
a, and b, are input to the routine and their values are not affected; the ¢, are output vari-
ables.

co=agbo; dy=arb, csy=agpby; m =agtay, my=botby; dy=mmy;
my =agtag; mg=botby; dy =mymg; my =a;tag; mg=bytby; ds =mymy;
dy=cotd\; ¢ =dy—dy; dy=dytd; dy=cotey; o =dy—dy; dy =d +oy,
c3 =ds—dy.

The following now holds.

o =agbo,

¢y =agby tay by,

¢g =agbyta by tagby,
¢y =aybytazby,

€4 =agzby.

Time =6M +64,+74,
Auxiliary routine 2. This routine operates on the variables (a,)fzo, (b,),a:o, (:,),6=0. The
a, and b, are input to the routine and their values are not affected; the ¢, are output vari-
ables.
€0 =agbg; dy = ay°by; dy = agby; ¢ = azby; my =agtay, my =botby; dy=mymy,
my =agtay, my=botby; dy=mymy, my=agtas; my=bytbs; ds =mymy;
my =a;tag; my=by+bs; ds=mymy, dy=cotdy; ¢ =dy—dy; dy =cotdy;
dg=d,+dy, cg=dg—dz; ms=m+ms; my=mytmy; dy =dytce; c5=ds—dp;
dy =myms; dg=cytcs; dg =dgtds; dg=edytdy; 3 =dy—dg; dy =degtdy;
dg =d| tcg; ¢4 =dy—dg.

The following now holds:
€0 = agbo,
¢1 =agb; taybo,
¢y =agbyta b tayby,
¢y =agbyta;-bytayb, +asby,
¢y =aybytagrbytasby,
5 = aybytagby,
g = asbs.

Time = 9M +104, +144,
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