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insidefront  The following figure is missing: (8. 8. 2003)
cover

Fast multiplication

multiplication algorithm| time M(n)

classical 2n?
Karatsuba O(n*59)

Schonhage & Strassen O(nlognloglogn)

Fast integer and polynomial arithmetic

task time

multiplication (88.1)
division with remainder (89.1) O(M(n))
modular multiplication (89.1)

radix conversion (89.2)
multipoint evaluation (810.1)
interpolation (810.2)
reduction modulo several moduli (§10.3p(M(n) logn)
Chinese Remainder Algorithm (810.3)
Extended Euclidean Algorithm (811.1)
modular inversion (811.1)

Classical arithmetic: tim®(n?) for all tasks (Chapters 2-5)
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Chapter 2
line 17: 260, not 26 (OAv GEIL, 12. 10. 2003)

Chapter 3
line —8:/ > 2 instead o¥ > 2 (HEIKO KORNER, 17.12. 2002)
line 9: addifn>1
line 10, equation (8)/ =n—1, not/ =n
(HEIKO KORNER, 17.12. 2002)

Chapter 4
line 14, Lemma 4.5K is an extension field oF (HEIkO KORNER, 19. 2.
2003)
line —16, Exercise 4.30 (i): replace maxf),~(g)} by min{v(f),v(g)}
(KATHY SHARROW, 21. 2. 2002)

line 11, Exercise 4.33 (i): replace nonconstantioylinear(OLAF MULLER,
12.8.2003)

Chapter 5
line =5, Theorem 5.1: r? — 7n instead of 7 — 8n+ 1 (HEIKO KORNER,
19. 2. 2003)
line —1, proof of Theorem 5.1: this formula should read
2i=n’—n
1<i<n
(HEIKO KORNER, 19. 2. 2003)
lines 1-5, proof of Theorem 5.1: replace this paragraph by:
arithmetic operations. Then for eaghwe dividem by my, taking2n— 2 op-
erations (Exercise 5.3), evaluaté¢m atu;, taking at mosen — 3 operations
sincem/m is monic, and divide; by that value. This amounts o’ — 4n op-
erations for alk. Finally, computing the linear combination (3) takes aeoth
2n? — 2n operations, and the estimate follows by adding up.
(HEIKO KORNER, 19. 2. 2003)
line 13: the reference should be 8ection 3.linstead of 2.4 (QAv GEIL,
12.10. 2003)
line 10: see page 140 for a justification of this formulau@ihG YONG, 9. 4.
2002)
line 1:t =x/2, nott = —x/2 (HEIKO KORNER, 19. 2. 2003)
line 6:t = at] instead ot = at; (HEIKO KORNER, 19. 2. 2003)
line —-9:q= 2 instead ofj= 1 (HEIKO KORNER, 19. 2. 2003)
line 4, proof of Lemma 5.29: replace (33) by (34)EiH0 KORNER, 19. 2.
2003)
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Chapter 6

line 1. replace Gauly’ lemma 6.6 l@orollary 6.10(HEIKO KORNER, 25. 4.
2003)

line -5, Lemma 6.25: replack(f) # 0 by Ic(f) is not a zero divisor
(WINFRIED BRUNS, 10. 6. 2003)

Chapter 7

line -5, Example 7.4 (continued): the Padé approximanyisand notu/v
(OLGA MENDOZA, 18. 4. 2003)

Chapter 8

Lemma 8.2 is correct but not general enough to cover its egidn in Theo-
rem 12.2. If you are interested in that Theorem, you may oeplaamma 8.2
and its proof by:

LEMMA 8.2. Letb,c€ R.o,d € R>o, S T:N — N be functions witts(2n) >
cS(n) for allne N, and

T(1)=d, T(n) <bT(n/2)+Sn)forn=2" andiec Ns;.
Then fori € N andn = 2' we have

T < dn'°9® + S(n)logn ifb=c,
(V=9 dnfosd 4 c i) (nos/e) 1) ifb e
b—c ’

In particular, ifn°9¢ € O(S(n)), thenT (n) € O(S(n)logn) if b= c, andT (n) €
O(S(n)n'esb/9)) jf b > c.

PrROOF. Unraveling the recursion, we obtain inductively

T(2) <bT (271 +92) <b(bT(272)+5271)) + 2
=b°T(2 %) +bs2 H+52) < -

: o , , b\ !
j j i—j ilogh i ~
ng(1)+OSZJ<ib S(271) <d2 +S(2)O<Zj<i<c> :

where we have used thgt2' 1) < ¢c"1§(2) in the last inequality. Ib = c, then
the last sum simplifies t§(2') -i. If b # ¢, then we have a geometric sum

i byi _
Z <9> = (%)I ! _ ¢ (2i(leab/0) _ 1),
0&7<i c ¢

c -1 b—
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and the first claim followsO

(29. 11. 2003)

line 6, Lemma 8.7: replaced ¢/ <nby 1</ < n (OLAv GEIL, 27. 10.
2003)

line —7: R[x], notF[x] (OLAv GEIL, 27.10. 2003)
line —22, Exercise 8.10 (iv): replatka, V13 by Vi f,V1g (identifying the poly-
nomialsf,g with their coefficient vectors) ((av GEIL, 12. 10. 2003)
Chapter 9
line =8, proof of Theorem 9.4: repladey by fgi 1 (TOM KOORNWINDER,
6.3.2003)
Chapter 12

line -2, proof of Theorem 12.2: Lemma 8.2 is not general endogmply the
first claim; see the correction for page 222. RRAY BREMNER, 29. 10.
2003)

Chapter 14

Figure 14.5: The labels in this figure are left-shifted too Tde figure with
correct labels is:

234+2x2

2x+4-2

23+x2 2x
23 x+1

X342¢2 X

X34x2 2x+1
x3 X+2
2x2 2

x2

0

01 2 x x 2xq)Lx"’q)Lx"' 0 1 2 x 2 +x"’+x"’,ﬁx“'¢x"’
FIGURE 14.5: The lucky and unlucky choices for factorixy+ x4+ x — 1 € F3[X].

(8.8.2003)
line 4, proof of Theorem 14.49: replace the formula by

o (XV™) = Bn(xV™) = B,

(Tom KOORNWINDER, 6. 3. 2003)
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Chapter 15

Page 456 line —20, Exercise 15.10 (v)a,, = O instead ofa,, =0 (HELMUT MEVYN,
9.9.2003)
line —18, Exercise 15.10 (v): replacedk <n<8by 1<r <n<8(HELMUT
MEYN, 9. 9. 2003)

Chapter 16
Page 476 line 12: replacey” = g**u+r* by r* = g**u+r** (EUGENE LUKS, 1. 12.
2002)
Page 485 line 2, Notes 16.2 and 16.3: insast after “it” (STEFAN GERHOLD, 16. 7.
2003)
Chapter 21
Page 590 line 13, Example 21.10 (continued): this should readx?y — x), not
—(xy? —X) (VOLKER KRUMMEL, 19. 2. 2003)
Page 592 line =11, proof of Theorem 21.18x,...,an) € B, not€ A (TOM KOORN-
WINDER, 24. 4. 2003)
Chapter 22
Page 619 line -8, Example 22.6 (continued): The blank entry in rowd@umn 4 of the
matrix is zero. (29. 6. 2003)
Page 623 line 8, Example 22.13 (ii): replacex2exp(x) by 2x-exp(x?) (20. 6. 2003)
Page 624 line 13: replace the right-hand sit& by bv (19. 6. 2003)
Page 625 line =11, Example 22.16: replace the equation by
g (3C+2)exp(x)+ (C+x2)exp(x) X2+ 4x+2
g (33 +x2) exp(x) O X24x
(29. 6. 2003)
Chapter 23
Page 636 line 12: replace the minus by a plus in the product rule (2220Q3)
Page 661 line —4, Exercise 23.4 (iii): This line should read
(44F)(0)

f=

0<i<n

(OLAF MULLER, 12. 8. 2003)

i X(x—h)---(x—ih+h),

References

Page 753 line 32, References, Schwenter (1636)jathematicaanstead of Mathematiae
(8.8.2003)
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