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Complexity of Classical Algorithms for Z and F[z].
Michacl Monagan

Let a.b € Z, B be a constant, 0 < a < B, 0 < b < B"™ n>m.
[n the tables EEA = Extended Euclidean Algorithm.
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Table 1: Complexity for integer operations

Let f, g be non-zero polynomials in Flz], F a field.
Let n=deg f,m=degg, n>m, acF.

ftyg O(n)
[ %y O(nim)
f=a O((n—m+ 1)m)
ged(f, ¢) O(nn)
FEEA(f, g) O(nm) /
£() O(n) HosaerS rd le-
interpolate f On?)

Table 2: Number of arithmetic operations in £ [or polynomials
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Lot M e e 3 J) primes.
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fi.)( (c(A)
AR 1R ﬂmj codidons m Ml ewal fﬂ'ﬂﬁ ALy £ ¢
A et any covdidns o T mraf 7

-3 @m’(aw):z.



Ged  Zptd(y  Z0F]
@tm Je (AN € 0.

e [C(m a
A= |a

=/ IE y{g{—{/’c)f Qi &2.7.@53—- QL{QZ’sq?Z
@ %z O = aZIQI?.& 3 +Q‘Uql’50{52
+ O o Qs — () A3z
é ,{g(ﬂ& 2 de

an Qv
“ 1:.1 O{E{—(H) = Qlze— %; 2tems Z#L‘ﬁm :
‘b \

(\
nxn nesus ndacoys.

| A Ol & 1 Oty llp I Aiz g vin( H1€%I Asiy A

< & 2 (01'1“0 A+ ol
ll@h( QI't)Df'zs"og e \L@}lal’bl(@_'“ qZ"L"O Mfﬁ(#’-@é&); #—“02..3)
7 LR B () = RRADE
“ g; at& “00 < an“ (ﬂl‘ﬂ)m"'

(| det(A)lo < NI P —;W'

(7 > 6 M= ﬂfffm'ﬁa Hoﬂﬁ (n(@(dﬂ)““.‘ %ﬂ
= Wm-:— (aqgm_' + (n-1) ot ) + 56 a

= v\ﬂ
— |
l%n! < ﬂ(fp)&”- £ V\Mkn/ogéﬂ-f[r_):_g){ﬁi/ol#b-l- lzglz.
&z ;

< nm+n4+ N+
— ~mEnel € G(nm).




