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1. 1999 edition only 2

1. 1999 edition only

line 2: (2n;+1)(ni_1 —nj+ 1) instead of & (n,_; — n;+1). The following cal-
culations must be changed accordingly. This is correctétdisecond edition,
but it does not appear in the addenda and corrigendas@Aiki KANNO, 24.
3.2004)

line 11: Remove “unique and”. This corrects the correctiotine addenda and
corrigenda for the 1999 edition. The sentence is corredten2003 edition.
(MASAAKI KANNO, 24. 3. 2004)

line 4: 3~ < n< 3, not 3. (HEIKO KORNER, 18. 10. 2004)

Exercise 8.23, page 239, line 1: Replace 66537 by 6553adEIL, 17.
03. 2006; R. ®REGORY TAYLOR, 11. 04. 2006)

2. 2003 edition (and usually 1999 edition)

line -8: replace 6-6+3 =15 by 6+ 6+ 1= 13. (FETER NILSSON, 28. 12.
2008)
line 17: 260, not 26 (Cav GEIL, 12. 10. 2003)

line 5: remove the superfluous last parenthesis in ('geda,b),c))”. 1999
edition: page 45, line 4. (MSAAKI KANNO, 24. 3. 2004)

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)

line -1 should readhe product of the normal formsl999 edition: page 46,
line 2. (MASAAKI KANNO, 24. 3. 2004)

Exercise 3.2 (page 57 in 1999 edition): Replace “ring”ibsegral domain
There are rings with zero divisors in which the claim is fals&ctor Shoup
pointed out to us the following counterexample from Andarséxtell, For-
man & Stickleg2004), originally due to KaplanskyRis the ring of continuous
functions fromR to R, with pointwise addition and multiplication. We define
a,be Rbya(x) =b(x) =xfor x< 0, a(x) =b(x) =0 for 0< x< 1, and
a(x) = —b(x) =x—1forx> 1. Thena| bandb | a, but there is no unit € R*
with a=bc. (VICTOR SHOUPR, 13. 1. 2005)

Exercise 3.20. The correct claim in (ii)@s.2(0,0,Xy, ..., %) = T¢;, and in (iii)

itis
R= < G Cit1

fori > 1. (CHARLES-ANTOINE GIULIANI, 16. 02. 2008) .
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2. 2003 edition (and usually 1999 edition) 3

line 14, Lemma 4.5K is an extension field of (HEIKO KORNER, 19. 2.
2003)

line -9: replace deft by degf. 1999 edition: page 72, line 16. {8FAN
DREKER, 15. 07. 2003)

line —16, Exercise 4.30 (i): replace maxf),v(g)} by min{v(f),rv(9)}
(KATHY SHARROW, 21. 2. 2002)

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

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 eaichwe dividem by my, taking2n — 2 op-
erations (Exercise 5.3), evaluat¢m atu;, taking at mosn — 3 operations
sincem/my is monic, and divide; by that value. This amounts &’ — 4n op-
erations for ali. 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 (QaAv GEIL,
12.10.2003)

line 10: see page 140 for a justification of this formulau@iGc YONG, 9. 4.
2002)

line 13: change "Lemma 3.15 (vii)" themma 3.15 (vi) (OLAv GEIL, 17.
03. 2006)

line 7: change “Chinese Remainder Theorem 5.3Ctonese Remainder The-
orem, Corollary 5.31999 edition: page 97.

line -10: change “Lemma 3.15 (vii)” themma 3.15 (vi) 1999 edition: page
239, line 1. (QAv GEIL, 17. 3. 2006)

line 1:t =x/2, nott = —x/2 (HEIKO KORNER, 19. 2. 2003)
line 6:t = ot} 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)Ki{0 KORNER, 19. 2.
2003)

Exercise 5.32, first two lines: replace “quadratic matriy’dguare matrixand
remove “for alli”. 1999 edition: page 127. (MsAAKI KANNO, 24. 3. 2004)
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2. 2003 edition (and usually 1999 edition) 4

line -17: replace “irreducibles &[x]” by irreducibles oR. 1999 edition: page
139, line -17. (SEFAN DREKER, 30. 12. 2004)

line 5: replaceK by K\{0}. 1999 edition: page 140, line 5. {8BFAN
DREKER, 30. 12. 2004)

line 1: replace Gaul3’' lemma 6.6 I@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)

line -6: remove the superfluous “whe# d”. 1999 edition: page 166, line
12. (HEIKO KORNER, 7. 07. 2004)

line 10: replacel(r —c) by w(r —c). 1999 edition: page 198, line 10. gko
KORNER, 7. 07. 2004)

line 3: replace “a; + ap” by “+a5 + a”. 1999 edition: page 200
(SEBASTIAN GRIMSELL, 23. 11. 2005)

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

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

LEMMA 8.2. Letb,ceR.o,d € R>o, S T:N — N be functions witt§(2n) >
cS(n) foralln e N, and

T(1)=d, T(n)<bT(n/2)+S(n)forn=2" andi e N-;.
Then fori € N andn = 2' we have

T < dnl°%® + S(n)logn ifb=c,
(V=9 gnlood 1 © 5y (nos/e) 1) ifb e
b—c )

In particular, ifn'°3¢ € O(S(n)), thenT (n) € O(S(n)logn) if b=c, andT (n) €
O(S(n)n'°9b/9)) jf b > c.

PrROOF. Unraveling the recursion, we obtain inductively

T(2) < bT(27Y) + 52" < b(bT(272) +5271)) + 52
=bT(27%)+bS2 H+92) < -

j
b big2i- i) < goilogb i b
SBT3 bS2 ) <02 +s<2>0<zj<i<c),
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2. 2003 edition (and usually 1999 edition) 5

where we have used that2' 1) < ¢c71§(2') in the last inequality. Ib = c, then
the last sum simplifies t§(2') -i. If b # ¢, then we have a geometric sum

j byi
2 0) e
0<J<i c

-1 b—c

and the first claim followso

(29. 11. 2003)

line 6, Lemma 8.7: replace & ¢ <nby 1< /¢ <n (OLAV GEIL, 27. 10.
2003)

line —7: R[x], notF[x] (OLAv GEIL, 27. 10. 2003)

line 14: Write 3'fg instead of 2fg. 1999 edition: page 230. (#HKO
KORNER, 18. 10. 2004)

line 18 (Input of Algorithm 8.25): change “64-adic” t6®adic 1999 edition:
page 231. (MSAAKI KANNO, 24. 3. 2004; H1KO KORNER, 18. 10. 2004)

lines 12 and 18: replace “64-adic” bj*2adic 1999 edition: page 233, lines 9
and 15. (MASAAKI KANNO, 24. 3. 2004; ko KORNER, 18. 10. 2004)
line —22, Exercise 8.10 (iv): repladea, V15 by V; f,V1g (identifying the poly-
nomialsf, g with their coefficient vectors) (Oav GEIL, 12. 10. 2003)

line 8: the constant term of rev(a)as, notag. (HELMUT MEYN, 26. 6. 2005;
OLAv GEIL, 12. 05. 2006; 8BASTIAN GRIMSELL, 18. 01. 2008)

line —8, proof of Theorem 9.4: repladey; by fgi_1 (TOM KOORNWINDER,
6.3.2003)

Lemma 9.20: We may simplify the first sentence ket ¢ € Rly|] andg € R.
This removes the notational collision with thein line 5. (HELMUT MEYN,
26. 06. 2005; @Av GEIL, 12. 05. 2006)

line 6: ready = ¥o<i<nepi(y —0)'~2. 1999 edition for both corrections: page
253. (HELMUT MEYN 21.06.2005; @Av GEIL 12 MAY 2006)

lines 3 and 5:h is being substitued foy, andv(h — g) must be replaced by
(h). (OLav GEIL, 12. 05. 2006);

Exercise 9.12(ii)s should be the inverse dfmodulor (so thatsf =1 modr),
instead of the inverse af modulo f. 1999 edition: page 273. @WARD
CHENG, 29. 6. 2005)

Exercise 9.10: in characteristic 2 the cost of algorithmd¥dps to M(¢) +2¢
because the cost for thih step is at most'2- M(2'). 1999 edition: page 273.
(GUILLERMO MORENO-SOCIAS, 22. 05. 2006)

Theorem 10.25: Replace “operations in F” bl operations 1999 edition:
page 290. (ALAN STEEL, 28. 04. 2006)
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2. 2003 edition (and usually 1999 edition) 6

Theorem 10.25, last line: writesord operationsnstead of “operations in F”.
1999 edition: page 290. (MsBAAKI KANNO, 24. 3. 2004)

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

Algorithm 14.31: In the output specification, replace “areducible factor”
by a proper factarReplace the condition in step 4 by G # 1 andg; # f”.
Replace the first paragraph of the proof, starting agilE 17, by the follow-
ing: In order to analyze the failure probability, we notetthas a uniformly
random element oB, so thaty; = amod f; for 1 <i <r are independent
random elements dfy (via its embedding irfg4[x]/(fi)). If somevu; is zero
and someu; nonzero, a factor is returned in step 5. With probabijty, all
u's are zero. Allus are nonzero with probabilityl —q~1)", and then each

Vi = ui(q_l)/2 is 1 or —1 with probability 2! for either case, and all’s are
equal with probability 227", This failure occurs in step 7 with probability
t=q "+ (1-qg1r-2"1 <21 since this holds for = 2, r > 2 andt is
monotonically decreasing in 1999 edition: pages 378-379.\(kN JINGCHI

CHEN, 19. 04. 2005; @RISTIAAN VAN DE WOESTIINE 3. 02. 2006)

Algorithm 14.33, step 1: Replace “choose two row vectors’dhypose two
column vectors1999 edition: page 380. (MHAEL NUSKEN, 19. 4. 2006)

line -1. Replace “given in Notes 14.9” hyiven in Notes 14.81999 edition:
page 381. (McHAEL NUSKEN, 19. 4. 2006)

line 4, proof of Theorem 14.49: replace the formula by
fr (Xn/m) == @m(xn/m) == @rh

(Tom KOORNWINDER, 6. 3. 2003)

Exercise 14.38(i): Insert before the commth at most one exceptiori999
edition: page 402. [Solution: In the vector space repredimt, as in Figure
14.8, we letc;; = b; rem f; € IF, be theith component of the basis elemémnt
Thuscj = (¢yj,...,6j) for 1 < j <r form a basis off,. Suppose there were
two indicesi, sayi = 1 andi = 2 for simplicity, for which the conclusion fails.
Thenc,j = cy; for all j and for every vector in the space spannea{y..,c,
the first coordinate would equal the second one. This coictrad proves the
claim.

Note. Forg > 2, the statement of (i) is false. We may take sanelFq with
u# 0,1, the unit vectorg, = (0,...,0,1,0,...,0) with a 1 in theith position,
bi=(1,...,1) =35, &, andb = ub; +¢ for2<i <r. Thenby,...,b, form
a basis oﬁ?a, sinceg = by —uby fori > 2 ande; = (1—ru+u)by+ 3o by ]
(GluLlo GENOVESE 11. 5. 2004)
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2. 2003 edition (and usually 1999 edition) 7

Example 15.8 (Continued): Replace the valueb,of andd by b = —5x% —
10x—5,c=10x— 10 andd = —10. 1999 edition: page 420. &N JINGCHI
CHEN, 19.04.2005, RBERT SCHWARZ, 1. 06. 2008)

line —20, Exercise 15.10 (v)a,, = 0 instead ofa,, = 0 (HELMUT MEVYN,
9.9.2003)

line —18, Exercise 15.10 (v): replaceldk <n<8by 1<r <n< 8 (HELMUT
MEVYN, 9. 9. 2003)

Example 16.3 (continued), line -8: remove “later”. 1999%tiedi page 453.
(JOoHN R. BLACK, 6. 1. 2005)

Example 16.3 (continued), last paragraph of this pageori'.the lattice of
Example 16.3, later.) and Figure 16.3 depicts...”, thegfldt part is spurious.
(JoHN R. BLACK, 06. 01. 2005)

line 12: replacey = g*u+r* by r* = g*u+r** (EUGENE LUKS, 1. 12.
2002)

line 2, Notes 16.2 and 16.3: insdstafter “it” (STEFAN GERHOLD, 16. 7.
2003)

line 13, Example 21.10 (continued): this should readx’y — x), not
—(xy? —x) (VOLKER KRUMMEL, 19. 2. 2003)

line —11, proof of Theorem 21.18;,...,an) € B, note A (ToMm KOORN-
WINDER, 24. 4. 2003)

Exercise 21.25, lines 23-25: replace this sentence byifit= (fy, fy) and
Og = (ox, gy) are the Jacobians dfandg, respectively, wherd, = df /dx and
fy,0x, gy are defined analogously, then the equdlity = A[Jg holds at a local
maximum or minimum off on Sfor some) € R. 1999 edition: page 595.
(15. 2. 2004)

line 12: in Lemma 22.2 (iv), adébr n > 1. 1999 edition: page 598, line 12.
(STEFAN DREKER, 30. 12. 2004)

line —8, Example 22.6 (continued): The blank entry in row&@umn 4 of the
matrix is zero. (29. 6. 2003)

line 8, Example 22.13 (ii): replacex2exp(x) by 2x-exp(x?) (20. 6. 2003)
line 13: replace the right-hand sit& by bv (19. 6. 2003)
line —11, Example 22.16: replace the equation by

g (3+2)expx) +(C+x*)expx) ¥ +4x+2

g (33 +x2) exp(X) X2 +X

(29. 6. 2003)
line 12: replace the minus by a plus in the product rule (212003)

)
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2. 2003 edition (and usually 1999 edition) 8

line -7: in Definition 23.2, replacé(x+m—1) by f(x—m+1). 1999 edition:
page 611, line -7. (BEFAN DREKER, 15. 07. 2003)

line 16, Example 23.17 (ii): replade by Q twice. 1999 edition: page 623,
line 14. (STEFAN DREKER, 15. 07. 2003)

Example 23.17 (iv), line -5: replace “We compute” biging the shift operator

E, we compute1999 edition: page 623, line -4. {8FAN DREKER, 30. 12.
2004)

line —4, Exercise 23.4 (iii): This line should read

(ALF)(0)

= il

0<i<n

X(X—h)---(x—ih+h),

(OLAF MULLER, 12. 8. 2003)

In equation (29), the constant term of the numerator shoal®4 and the
correct expression is:

~ —9u?v— 6U% — 6uv+ 20U+ 23v+ 34
N u?+ 6u—23
1999 edition: page 660. £3is KUNERLE, 04. 10. 2004)

line 32, References, Schwenter (163&athematicagnstead of Mathematise
(8. 8.2003)

Joseph Diaz Gergonne (28. 04. 2006)
Solutions to selected exercises

Solution to Exercise 6.44, line 10: Repladémk?®d?) by O(mk?32?), and as-
sumea < 5. (MASAAKI KANNO, 24. 3. 2004)
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2. 2003 edition (and usually 1999 edition) 9

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

Fast multiplication

multiplication algorithm| time M(n)

classical 2n?
Karatsuba O(nt9)

Schdnhage & 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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