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INPUT:
f € FplX],deg f < n = 2*

HOs**° s Un—1 GFP
OUTPUT:

f(“0)7 Tt f(ll/n—l)

g
n—10000000000000000000(n) (Horar D)
n—100000000»0000000000(n?)

= O(M (n)logn)

O

M(»): 00 n0000000000O0O0O00OOOOOO
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@ Moenck, Borodin,

“Fast modular transform via division,” 1972.
@ Bostan, Lecerf and Schost,

“Tellegenr's principle into practice,” 2003.
@ Montgomery,

“An FFT Extension od the Elliptic Curve Method of
Factorization,” 1992.

0000000000000 00000 00 00000 Multipoint evaluation 00000



Moenck 00O OO0

lon

Multipoint evaluation 000000

Moenck 000 00O - Building Up Subproduct Tree

M3,0 = momy - --my

/\

Mg,o = MoM1M21M3 M2,1
Ml,O = Mom; Ml,l = MmaMmsg M1’2 M1,3
mgo = X — Ho 1N meo msg my ms Mg my
d

O(M(n)logn)
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Moenck 0 000000 - Going Down Subproducts Tree

FE€FL[X], oy ypur €EFp ,deg f < 8 =23

T

ro +— f mod Mg

/\/\

19 +— 19 mod M-

e U ANVA VAN

f(po) < ro mod My
O

000000000 O(M(n))
Moenck DO OODODOOODOOO O(M(n)logn)
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INPUT
a,b € Fp[X], where b 7# 0 is monic
OUTPUT
r € Fp[X] where a = gb + r,degr < degb
m «— dega — degb
¢ +— Newt(rev(b),m + 1) sit. rev(b)c =1 (mod X™T1)
q < rev(a)c mod X™+1
q — rev,,(q)
r <— a — bg
5 a=apnX"+apn_1 X" 14+ ap € Fp[X]
rev(a) = ao X" + a1 X" 1+ ... +a,
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Modified polynomial remainder

INPUT
a,b,c € Fp[X], where b 7# 0 is monic,
c =rev(b)~! (mod Xdega—desb+tl)
OUTPUT
r € Fp[X] where a = gb + r,degr < degb
m «— dega — degb
//c +— Newt(rev(b),m + 1) strev(b)c =1 (mod X™*1!)
q <— rev(a)c mod X™*1!
q < revi(q)
r«— a— bq
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Going Down Subproducts Tree

(M3,0)_1 mod X8

(M2,O)_1 mod X4 (M2,1)_1 - M3,0_1M2,0 mod X4

(Ml’())_l mod X?

NN NN
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Fp : 120bit
120 T
: Moenck
:Modified Moenck
Bostan
Montgomery
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log deg f

00 00 0 CPU:Opteron(tm) Processor 2.7GHz, memory:16GB
NTL5.4.2, GCC4.3.2, on SUSE Linux
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