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Addenda and corrigenda, May 1999 edition 2

Page v line 3: Cappuccinoinstead of Cappucino (MRNER KRANDICK, 28. 1.

1999)
Chapter 1

Page 8 line 2: the first quote is actually due #rthur C. Clarke (1972) (JEFFREY
SHALLIT, 3. 1. 2000)

Page 12 Figure 1.4:right angles instead of straight (26. 8. 1999)

Page 15 line 9: insertcoprime top(N) before the comma (BNNO FUCHSSTEINER
17.12.2001)

line —10: this line should read
2.26°+0-26'+4-26°+18-26°+0-26%+17-26° = 202302466

(HEIKO KORNER, 13. 11. 2002)

line —3: Euler’'s theorem only applies whenand N are coprime, but the
conclusionx* = xmodN is true for anyx; see Exercise 20.5 @B\NO
FUCHSSTEINER 17. 12. 2001)

Page 17 lines 1-2:1 4+ 1 timesinstead of f times” andfactor ofl 4+ 1 instead of “factor
of I” (ANDREAS OESTERHELT, 18. 1. 2000)

Chapter 2
Page 33 line 14, Algorithm 2.3: replace the summation range 0< mby 0<i <n
(11.5.1999)
Page 35 line 13, Algorithm 2.4:b = (—1)' $ o<i<mbi254 (THOMAS LUCKING, 10. 5.
1999)
line 16, step 1 of Algorithm 2.4: repladeby |b| (ANDREAS OESTERHELT,
9. 2.2000)

line 17, step 2 of Algorithm 2.4: replace the summation radgei < m by
0<i<n(THOMASLUCKING, 10.5.1999)

Page 38 line 17: 260, not 26 (OAv GEIL, 12.10. 2003)

Page 40 line 10, Exercise 2.4: picoseconds should fmnoseconds={ 10~° sec.)
(WERNERKRANDICK, 28. 1. 1999)

line —10, Exercise 2.10: replade= by a= (DANIEL PANARIO, 14. 6. 2001)

Chapter 3
Page 42 line —3, quote by Augustus de Morgawriters instead of “writings” (16. 4.
2000)
Page 44 line —14, Definition 3.3:u € Rinstead ofb € R (THOMAS LUCKING, 10. 5.
1999)
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Addenda and corrigenda, May 1999 edition 3

line —12: insertfor 1 < i < ¢ after integers (FOMAS LUCKING, 17. 12.
1999)

line =12, proof of Lemma 3.9: replace this line by

Q <rir_il> B < pill —Qit)ifl ) <rif_il) B ((ri—l—rc;iri)Pifl) - <rir+il>’

(THOMAS LUCKING, 10. 5. 1999)
line —15: remove once n; (21. 5. 2001)
lines 4-5, proof of Lemma 3.10: the formula ®rshould read

S = (- ®s1)/p2= (o' —1-0)/p2 = (pop2) * (HEIKO KORNER, 28. 11.
2002)

lines 3-5: replace these lines by

2 Z (n—m+i—1+n—m+i) =4m(n—m)+2 Z (21 +3)

2<i<m+1 0<i<m
= 4m(n—m) 4 2(m? —m) + 6m
= 4nm— 2P + 4m.

(24.5. 2001)
line —12:¢ > 2 instead o¥ > 2 (HEIKO KORNER, 17. 12. 2002)
line 4: addif n > 1 (HEIKO KORNER, 17. 12. 2002)

line =17, Algorithm 3.14: replaca> b > 0 by a,b > 0 (DIRK JUNG, 11. 2.
2000)

Chapter 4

line —3: replace{ f modn: f € R} by {f modm: f € R} (SEYED HESAMED-
DIN NAJAFI, 16. 2. 2000)

line —8, Example 4.3x3 — x+ 2 instead ofx® — x+ 1 (DANIEL PANARIO,
14.6.2001)

line 6, Lemma 4.4:K is an extension field oF (HEIKO KORNER, 19. 2.
2003)

line 11, Example 4.5: inser$ before irreducible (29. 5. 2001)

line 14, Example 4.5x° — x+ 2 instead ofx® — x+ 1 (DANIEL PANARIO,
14.6.2001)

line =12, step 2 of Algorithm 4.8: replace twibg 1 by b;; 1
line —2: replace this line by

8% = ((82.8)%)%2.8=((—4-8)?)2-8

(ANDREASHIRN, 14.12. 1999)
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Addenda and corrigenda, May 1999 edition 4

line 11: remove “is unique” (1. 6. 2001)
line —2: replace approximate @pproximating(29. 5. 2001)

Table 4.4, line 3: replace-l 01" by —1' 11" (MICHAEL NUSKEN, 20. 3.
2001)

line 11: replace (1996) by1997) also on pageg10line 9,272line 17,316
line 10, and330line 14. (ARNOLD SCHONHAGE, 3. 6. 1999)

line =12, Notes 4.5: Exercists.7, not 16.6 (9. 5. 2001)

lines —10 and —9, Notes 4.6: the title of al-K&rizm’s book is al-kitab al-
mukhtasar fi hisab al-jabr wa-I-mugbala(DANIEL MULLER, 15. 2. 2000)

line 1, Exercise 4.6f must be monic (ADREW KLAPPER, 6. 2. 2002)

line -7, Exercise 4.17 (i): replace the last sentencePbyve thatpst =
q*(1—-qg Y. (MARTIN LOTZ, 21. 11. 2001)

line 21, Exercise 4.30 (i): replace m@axf),v(g)} by min{v(f),v(g)}
(KATHY SHARROW, 21. 2. 2002)

Chapter 5

Figure 5.3: the arrow pointing down left and marked “liftinghould be re-
placed by a vertical down arrow “modular computat®f{p) — R/(p)” plus
a horizontal arrow “liftingR/(p') <— R/(p)” (M ICHAEL CLAUSEN, 25. 5.
1999)

line =5, Theorem 5.1: ? — 7n instead of W — 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 eachwe dividem by my, taking2n— 2 op-
erations (Exercise 5.3), evaluatém atu;, taking at mosen — 3 operations
sincem/my is monic, and divide; by that value. This amounts #m? — 4n op-
erations for all. Finally, computing the linear combination (3) takes aeoth
2n? — 2n operations, and the estimate follows by adding up.

(HEIKO KORNER, 19. 2. 2003)

line 5, Algorithm 5.4: there is a linebreak missing befor€THOMAS LUCK-
ING, 10. 5. 1999)

line 7: the reference should be &ection 3.1linstead of 2.4 (QAv GEIL,
12.10. 2003)
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Addenda and corrigenda, May 1999 edition 5

lines —8 through —4: inseithe entriea-(jl) = @ are the entries of the original
matrix A. The inequality on line —7 should reag¢h;| < b,”, the formula on
line =5 becomes

2 k-2 k-1 k-1 k—1
b < 2bg_y < 20, <o < 2HHA TR = 24D/ 3p

and the formula on line —4 should reanf(b;) ~ n?log,e:by”. (M ICHAEL
CLAUSEN, 25. 5. 1999)

line —5: see page 132 for a justification of this formulau@iG YONG, 9. 4.
2002)

line —8: replace the sentence Byws for f € Z[x] andu € 7, f0)(u)/i! is
always an integef29. 5. 2001)

line 3, Equation (14)uy; instead ofu (THOMAS LUCKING, 10. 5. 1999)
line 8:v; = f(1)+ f'(1)(x—1) = 1 (DAVID THEIWES, 9. 4. 1999)
line 14:t = x/2, nott = —x/2 (HEIKO KORNER, 19. 2. 2003)

line 13:t = ot] instead ot = atj (HEIKO KORNER, 19. 2. 2003)

line 2: q= 2 instead ofyj = 1 (HEIKO KORNER, 19. 2. 2003)

line 11, proof of Lemma 5.29: replace (33) by (34)HiiHO KORNER, 19. 2.
2003)

line —4, Theorem 5.26 (iii)jtj| < m/kinstead ot; < m/k (29. 5. 2001)
line 11:]tj| < m/kinstead ot; < m/k (29. 5. 2001)

line —11: replace » by g, (OLAF MULLER, 15. 5. 2000)

line —5: insert modn before “for alli” (29. 5. 2001)

line —14, Notes 5.3: replace “the use” tiyuse(DIRK JUNG, 11. 2. 2000)

lines 5-6, Notes 5.5: replace Svoboda & Valach (1955, 19§ wboda &
Valach (1955), Svoboda (195021. 5. 2001)

line 24, Exercise 5.35: Thé as required is a (one-dimensional) cubic spline,
not a Bézier curve. A two-dimensional cubic spline, for epdaminterpolating

a set of point{Xo,Yo),-.., (X, Yn) € R?, is obtained by applying the exercise
twice, once with withu; = i andv; = x; for all i, and once withy; =i andv; = y;

for alli. This yields a parametric cun&(t),y(t)) for 0 <t < n such that for
eachi € {0,...,n— 1}, x(t) andy(t) are fixed cubic polynomials ihon the
intervalli,i+ 1]. We can rewrite these two polynomials as a Bézier curve

(X(t),y(t)) = (x,y) - (i+1-t)°+R -3t —i)(i+1-t)
Q-3 —1)2( + 1) + (41, Yi) - (t—1)°

on the intervalfi,i + 1], wherePR,Q; € R? are control points. In this form,
(x(t),y(t)) is a (cubic) Bézier spline interpolatirto, o), - - - , (Xn, Yn) and with
control pointsPy, Qo, . .., Ph-1,Qn_1. (20.5.1999)

Modern Computer Algebra@hCHIM VON ZUR GATHEN and JJRGEN GERHARD, version 2 February 2004



Page 132

Page 146
Page 147
Page 148
Page 153
Page 154

Page 157

Page 161
Page 164

Page 165
Page 169
Page 170

Page 171

Page 172

Page 173
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Chapter 6
line —17: replacé) by Q\ {0}
line —15: replaceb € N>; by b € N5;, and gcdap,...,an) = 1 by
gcdag,...,an,b) =1
(DANIEL LAUER, 22. 5. 2000)

line —4: replace Gaul3’ lemma 6.6 Iorollary 6.10(HEIKO KORNER, 25. 4.
2003)

line 8, proof of Corollary 6.21: replace Corollary 6.48 IGorollary 6.15
(HEIKO KORNER, 25. 4. 2003)

line =15, Lemma 6.25: replacke(f) # 0 by Ic(f) is not a zero divisor
(WINFRIED BRUNS, 10. 6. 2003)

lines 10 and 11: replace dgg = deg,v > deg,h by degw = deg,v > deg h
(DAVID GOLDBERG, 14. 11. 2000)

line —4: replaceM(f) > 1 by M(f) > |lc(f)| (PETER BURGISSER 16. 1.
2002)

line 9, proof of Theorem 6.35f*w = bf modp, not f*=bf modp (31. 5.
2001)

line 15, proof of Theorem 6.35: replacelgy 4" (PETERBURGISSER 16. 1.
2002)

line 10: replaceéd™ (nlogA) by O~ (n? +nlogA) (31. 5. 2001)

line —12, Example 6.41pink curveinstead of blue curve (kK JUNG, 11. 2.
2000)

lines 8-10: replace “of algebraic extensions” lnyan algebraic extensioa
and replacda + 3,3) € F2 by (a+ 3,) € E? (ANDREAS HIRN, 14. 12.
1999)

line —7, proof of Corollary 6.48imply instead of implies (10. 4. 2001)

line 7: replacgUnm k 1,.-.,U) BY (Unsm k_1,...,Uk)" (DIRK JUNG, 11. 2.
2000)

lines —2 and —1, continuation of Example 6.1: replace thesdihes by
S[4] := submatrix(S[3], 1 .. 1, [2]);

S:=[ 216]

(DIRK JUNG, 11. 2. 2000)

line 8, continuation of Example 6.1: replace 824 by 216RI©OJUNG, 11. 2.
2000)

line 6: replace B by 2(n+1)Y/?B (31. 5. 2001)
line 14: |0k oy, | instead of ok o, 1| (31. 5. 2001)
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Addenda and corrigenda, May 1999 edition 7

line —9: replace (1997) by1996) also on page%88line 22 and310line —9.
(4.5.2001)

line 6, Theorem 6.53 (ii): eve®@™2 is correct, by the solution to Exercise 6.47
(29. 1. 1999)

line —2, Theorem 6.54 (ii): evefm+ 2) is correct, by the solution to Exercise
6.48 (29. 1. 1999)

line 5, Theorem 6.55: Replace<0i < /¢ by 2<i < /. Moreover, the defini-
tion of subresultants and the proof of the theorem have to diifred so that
degf < degg is allowed and théth subresultant is defined fér< degf or
k < degg as well, similarly to Lemma 6.25. (ENIEL LAUER, 22. 5. 2000)

line —10:n?log.e B instead on?log,s, B (DIRK JUNG, 11. 2. 2000)
line 7: replace “number” byolynomial (30. 11. 1999)
line —13: replace numerators lbkenominatorg31. 5. 2001)

line —=5: The address of the ™ homepage has changed and is now
http://www.shoup.net/ntl/ (2. 5. 1999)

Figure 6.5: replace “heuristic with = 2" by heuristic withu a power of2.
Moreover, the caption should be changed to:

Variousgcdalgorithms irfZ[x] for pseudorandom polynomials of deg@re- 2
with nonnegative coefficients less tha2f", for1 < n < 32 and for32<n <
4096 (see also the description of the experiments on page 183pNRS
LUCKING, 7. 1. 2000)

Figure 6.6: the caption should be changed to:

The small primes modulaycd algorithm inZ|x| of NTL for various pseudo-
random polynomials of degr@a— 2 with 2k-bit coefficients. Accordingly, the
input size is 4 -k, and all labels on the horizontal axis of the diagram should
be multiplied by 4 (see also the description of the experisien page 183)
(THOMAS LUCKING, 7. 1. 2000)

line —23, Notes 6.6: insedndg | f before “such that” (BTER BURGISSER
16.1.2002)

line —16, Exercise 6.36 (i): replac@]y] by Q[x] (DANIEL LAUER, 22. 5.
2000)

line 6, Exercise 6.41: & k < degg should be replaced byQ k < degg (5. 2.
1999)

line —15, Exercise 6.44 (i)|a]|., instead ofjg;| (THOMAS LUCKING, 9. 12.
1999)

line —7, Exercise 6.45: remowvaend with max-norm|f||., 9], < A (25. 8.
2000)

line 3, Exercise 6.45 (iii): insernf f,g are inZ[x] with max-norms at mosk
at the end of the sentence (25. 8. 2000)
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Addenda and corrigenda, May 1999 edition 8

Page 194 line —4, Exercise 6.49 (ii): the sentence should re2mve that both the numer-
ator and the denominator of are absolutely at mo$2B)'. (DANIEL LAUER,
22.5.2000)
Chapter 7
Page 202 line -5, Example 7.4 (continued): the Padé approximanyisand notu/v
(OLGA MENDOZA, 18. 4. 2003)
Chapter 8
Page 210 line —16: replace “inside front cover” bipside back coveralso on page232

line —10,281line 13,357line —8,411line 10,494line 19,519line 6, and600
line 7 (7.5.1999)

Page 212 Lemma 8.2 is correct but not general enough to cover its egipdin in Theo-
rem 12.2. If you are interested in that Theorem, you may ceplaamma 8.2
and its proof by:

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

T(1)=d, T(n)<bT(n/2)+9Sn)forn=2" andic Ns;.
Then fori € N andn = 2' we have

(n) < Jogb . ¢ log(b/c) _ 1) j
d +:&S(n)(n 1) ifb#c.

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

PROOF. Unraveling the recursion, we obtain inductively
T(2) <bT(271) +52) <b(bT(27?) +5271)) +5(2)
— bZT(2i72)+b32i71)+S(2i) < e
. o . . b\
<BT(D)+ § blg27) < d2osb 4 g2h <—) ,
z 0gzj<i c

o< <i

where we have used thgt2' 1) < ¢~ 1§(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
5 (8) =85t pe @
o5 \C -1 b—c
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and the first claim followsO

(29. 11. 2003)

line 15: replaceb € R by nonzerob € R (MICHAEL BARNETT and KEVIN
PERRY, 26. 10. 1999)

line 16: insert(unlessR is the trivial ring{0}) before the period (4. 11.
1999)

line 4, Lemma 8.7: replace & ¢/ <nby 1</¢ <n (OLAv GEIL, 27. 10.
2003)

line =5, proof of Lemma 8.7: replacs,t € Z so thatsl +tn=g" by u,ve Z
so thatu/ +vn= g (DIRK JUNG, 11. 2. 2000)

line —3: replacen=nt/g by m=n/tg (11. 3. 2000)
line —2:b- (w9—1) instead ob- (W¥—1) (16. 4. 2000)

lines 1 and 2, proof of Lemma 8.7: replas@ndt by u andv, respectively
(DIRK JUNG, 11. 2. 2000)

line 12, Lemma 8.8: inseras defined on page 6&t the end of the line
(MICHAEL BARNETT, 26. 10. 1999)

line —2: replacec by h (ANDREAS BESCHORNER 3. 12. 1999, and XK
JUNG, 11. 2. 2000)

line 13, Example 8.10:38 + 4x+ 2 instead of 82+ 4x+2 (THOMAS LUCK-
ING, 10. 5. 1999)

line —7:R[x], notF[x] (OLAv GEIL, 27. 10. 2003)
line —2: insertis after this (THOMAS LUCKING, 10. 5. 1999)
line —6: ®*-ary instead of 64-adic (VCHAEL NUSKEN, 25. 1. 2000)

line 5: Zth root of unityinstead otth root of unity (26. 8. 1999)
line 12: replace this line by

f-g= 1" Ly) g Ly) =h(y* Ly) = hiy®=4 = h modx — y** 4,

0<i<Zn-2

(MARTIN LoTZ, 21.11. 2001)

line 5, Notes 8.3: ad&chdnhage showed thaibit integers can be multiplied
on random access machines (with costo access am-bit address) using
O(nlogn) word operations (see Knuth (1998), §4.3.3 B)RNOLD SCHON-
HAGE, 3. 6. 1999)

line 7, Exercise 8.6: replagdogn by n'°93 (27. 6. 2001)

line 10, Exercise 8.9 (ii): replace DEY by DFT,, 1 (MICHAEL NOCKER,
9. 6.2000)
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line 17, Exercise 8.10 (iv): repladga, V15 by Vi f,Vig (identifying the poly-
nomialsf, g with their coefficient vectors) (Oav GEIL, 12. 10. 2003)

line —20, Exercise 8.24 (ii): the parenthesis should beedaster the word
algorithm(29. 1. 1999)

line —22, Exercise 8.30: The text of the exercise contaimeraetypos; see the
solutions for a corrected version. (29. 1. 1999)

line —7, Exercise 8.36 (ii): the (i) should be removed (291999)

Chapter 9
Figure 9.1: the blue formula for the tangent should be reguiduy

Y=¢'(g) 2+ ¢(g) —¢'(9)g

(HELMUT MEYN, 20. 7.1999)

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

line 8, Theorem 9.12: replace dpg | degp by degf < I degp (DIRK JUNG,
11.2.2000)

line -5, proof of Lemma 9.21: replag# by p* (18. 4. 2001)

line —1: The starting condition iBot necessary: e.gv(¢(3)) = 1, whenyp =
y3 — 1 andv is the 7-adic valuation, but the first iteration of Newtorrdt®on
yields 3— ¢(3)/¢'(3) = 1 mod 7, so Newton iteration converges. I(VIAEL
NUSKEN, 20. 3. 2001)

lines 6-7:y° — 1, notx® — 1. Moreover, only the white points in the middle do
not converge, since there derivatiyé = 3y? of ¢ = y° — 1 vanishes modulo
7 and Newton iteration is not applicable. However, the @oin€ Z) with
g= 3,5,6 mod 7 converge, despite the fact that they are no roatsmbdulo

7. (MICHAEL NUSKEN, 20. 3. 2001)

line 9: 4+2-7+--- instead of 4+2-6+--- (MICHAEL NUSKEN, 20. 3.
2001)

line 8: The address of Victor Shoup’s homepage has changeédsanow
http://www.shoup.net (2. 5. 1999)

line 15, Notes 9.1: replace®M(n) by 2.9375M(n) (ARNOLD SCHONHAGE,
3.6.1999)

line 22, Notes 9.4 and 9.5Muhammadinstead of Muhammad (ENIEL
MULLER, 15. 2. 2000)
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Chapter 10
line —10, step 4 of Algorithm 10.5: replacgu,— 1) by ri(un—1) (DIRK JUNG,
11. 2. 2000, and SYED HESAMEDDIN NAJAFI, 3. 3. 2000)
line 6, step 1 of Algorithm 10.11: replaeg,...,Uy 1 by X—Ug,...,X—Un 1
(DIRK JUNG, 11. 2. 2000)
line =7, step 4 of Algorithm 10.14: replaage remm, — 1 by ry remm,_;
(SEYED HESAMEDDIN NAJAFI, 3. 3. 2000, and RCHIRA DATTA, 5. 9.
2000)
line —16, step 3 of Algorithm 10.22: call Algorithh0.2Q not 10.9 (&£YED
HESAMEDDIN NAJAFI, 3. 3. 2000)
line —13, Exercise 10.4 (ii): Use < x— 1 for all positivexe R ... (19. 2.
1999)
line —20, Exercise 10.65upposeanstead of suppose (19. 2. 1999)

Chapter 11
line —10: replacé by ¢ (10 times) (MCHAEL NUSKEN, 25. 1. 2000)
line =11, Example 11.2: replace By 3x?
line —8: replace & by 3x°
(DIRK JUNG, 11. 2. 2000)
line =7, continuation of Example 11.2: replacet® 3x* (DIRK JUNG, 11. 2.
2000)
line -5, proof of Theorem 11.7: replaté¢Ic(f) byt,/lc(g) (31. 5. 2001)
line 2: replace the bound LOM(n) + O(n))logn (25. 5. 1999)
line =3, Theorem 11.13: replacembyn>m(11. 4. 2001)

Chapter 12
line -2, proof of Theorem 12.2: Lemma 8.2 is not general ehdogmply the
first claim; see the correction for page 212. |RNRAY BREMNER, 29. 10.
2003)
line —2: replacee; by f; (HELMUT MEYN, 13. 1. 2000)
line 2: replace; by fj (HELMUT MEYN, 13. 1. 2000)
line 6, Theorem 12.15: In fact, the cost is@A) +O(kr?) with storage for 22
field elements, andkd A) + O(kr?) with linear storage (RICH KALTOFEN,
31.5.1999)
line =17, Formula (10)EY instead ofF" (HELMUT MEYN, 14. 1. 2000)
line —16, Theorem 12.18: In fact, the expected costnis(&) + O(n?) with
storage for B field elements, andréc(A) + O(n?) with linear storage (EICH
KALTOFEN, 31. 5. 1999)
line 11, Notes 12.1: replace 2.609 by 2.548RH#OLD SCHONHAGE, 3. 6.
1999)
lines 9-10, Exercise 12.10 (i): insarverF after 3 and also afteEN (19. 2.
1999)
line 11, Exercise 12.10 (i} -linear mapnstead of linear map (19. 2. 1999)
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Chapter 13
Page 338 line —15, Example 13.3: the displayed equation should reddlws.

~ ~ ~ ~

f(l) = —mi=-"f(-1), f(10) = —Ewi = —f(-10).
(29.1.1999)
Page 344 lines —11 to -9, Exercise 13.1: The statement is wrong foradgf : R — C.

For example, the characteristic function of the rationahbars, withf (t) =1
if t € Q andf(t) = 0 otherwise, has precisely the rational numbers as periods.
(28.6.2001)

Chapter 14
Page 355 line —6: A instead of An (MCHAEL NOCKER, 6. 5. 1999)

Page 361 line 15, step 1 of Algorithm 14.8if a € [y instead ofif ac€ F (HELMUT
MEYN, 29. 5. 1999)

line —6, Theorem 14.9: remove “an expected number ofidNMAEL NUSKEN,
20. 3. 2001)

Page 365 line —15, Algorithm 14.13: replace “a prime power” lay» odd prime power
(DIRK JUNG, 11. 2. 2000)

line —4, step 3 of Algorithm 14.13: insewtith inputg andi before “to com-
pute” (FETERBURGISSER 16. 1. 2002)

Page 366 lines 14-15, proof of Theorem 14.14: repldcdy r (PETER BURGISSER
21.12.2001)

Page 374 line-17:a,_1,...,8 instead ofa,_1,...,0 (HELMUT MEYN, 29. 5. 1999)

Page 375 line —6: insertoperationdefore “inR” (4. 3. 1999)

Page 387 line —13, Corollary 14.44uniformly instead of uniform (25. 2. 2000)

Page 389 line 9, Lemma 14.47 (ii): replace “if is odd” by if n > 3 is odd (ABHIJIT

Das, 10. 10. 2001)

line 10, Lemma 14.47 (iii): replace “K andn are coprime” byif k is a prime
not dividingn (5. 3. 1999)

line —6, proof of Theorem 14.49: replace the formula by
fo (XY™ = G (XV™M) = By,

(Tom KOORNWINDER, 6. 3. 2003)

Page 390 line 14, proof of Lemma 14.50: replaag — 1 = F by qQd-1= HE
(HELMUT MEYN, 30. 5. 1999)

line —5: replace the fact@x®+ 2+ 1) by (x> +x+1) (HELMUT MEYN, 30. 5.
1999)
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line 8, Equation (12): this line should read

i~j < JezZiq = |
(9.3.1999)
line —10, Exercise 14.6 (i): replace this formula by

gcd( M (qu—x),f>

a<d<b

(5.3.1999)
line —7, Exercise 14.6 (i): replace the formula by

gcd( M O —x@%), f)

a<d<b

(5.3.1999)

line 22, Exercise 14.11 (iii)Hint: Fy is cyclic (Exercise 8.16X5. 2. 1999)
line —13, Exercise 14.14: see Exercise 18.16 (5. 2. 1999)

line 10, Exercise 14.16 (i): replad€«) by Tm(«) twice (4. 4. 2001)

line —25, Exercise 14.17: The text of the exercise contaneral typos; see
the solutions for a corrected version. (5. 2. 1999)

line 15, Exercise 14.27: insamonic before irreducible (19. 2. 1999)
line 17, Exercise 14.27 (iijwv=u/gcd(u,v") (MARTIN LOTZ, 15. 1. 2002)
line -7, Exercise 14.30 (iii): inse(iv) after Exercise 14.27 (5. 3. 1999)

lines 6—7, Exercise 14.32 (i): Everyonic polynomial ...a squarefre@onic
polynomialh. (4. 3. 1999)

line 16, Exercise 14.35: repla@nlogd) by O(M(d) +nlogd) (4. 3. 1999)

line =17, Exercise 14.42: The text of the exercise contansestypos; see the
solutions for a corrected version. (5. 3. 1999)

Chapter 15

line —13: the expected cost of step 20¢(3? + M(n)logn)M(;3) log3) word
operations (BTERBURGISSER 16. 1. 2002)

line 18: insertif p does not divide the discriminant éfafter quadratic (10. 5.
1999)

line -1, Algorithm 15.10: insert [d) is not a zero divisor modulm at the
beginning of the line (BTERBURGISSER 16. 1. 2002)

line 2, Algorithm 15.10: replacg't* by s‘g* (DIRK JUNG, 11. 2. 2000)
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Page 421 line 13, proof of Theorem 15.11: at mosh 2PETER BURGISSER 16. 1.
2002)

Page 425 line —15, Theorem 15.18: this should reagM(n)logr - M(I logm)); similarly
online —=13 (8. 3. 1999)

Page 431 lines 14-16, proof of Theorem 15.21: replac®gy by ny twice (20. 6.
2001)

Page 436 Figure 15.9: the last two abort degre48372 and 47536 should be inter-
changed (13. 11. 1999)

Page 442 line 3, Exercise 15.3: insethe monic polynomiahfter of (8. 3. 1999)
line 20, Exercise 15.8: adil p does not divide its discriminar8. 3. 1999)
Page 443 line 4, Exercise 15.10 (v)a,, = 0 instead of,, = 0 (HELMUT MEYN, 9. 9.
2003)

line 6, Exercise 15.10 (v): replacelk <n<8by 1<r <n< 8 (HELMUT
MEYN, 9. 9. 2003)

line 10, Exercise 15.13: insethe monic polynomialafter “Suppose that”
(8.3.1999)

Page 444 line -23, Exercise 15.21: replade- ghby gh— f

line -20, Exercise 15.21 (ii): inseduch thalc(f) is a unit modulom after
meR
(8. 3.1999)

line —8, Exercise 15.25 (iii): remowand only if See the solutions for a correct
version of this claim.

line =5, Exercise 15.25 (iv): remowmnclude
(8.3.1999)

Page 445 lines 7-8, Exercise 15.26: replace the sentence after themeoby with
monichy,...,h € Z|X] that are squarefree and pairwise coprime mogylo
andhg # 1. (13. 4. 1999)

Chapter 16
Page 447 line —4, Definition 16.1: replace “The vectofs ..., f," by Ifthese vectors are
linearly independent, then thé§5. 6. 1999)
Page 451 line 8: The formula in the proof of Theorem 16.6 should read:
f1 fr
det| :||=foet| i |[=utrg < g
fn fr

(MicHAEL CLAUSEN, 25. 5. 1999)
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Table 16.3, line 2= row 1 instead of}- row 1

line 4: —3 row 1 instead of- row 1

(DIRK JUNG, 11. 2. 2000)

line 8, proof of Lemma 16.12 (ii)uij — Apjj instead ofuij — Apij (THOMAS
LUCKING, 22. 7. 1999)

line 14, Lemma 16.14: ¥ k < i instead of I< k < i (THOMAS VIEHMANN,

19. 3.2001)
line —6: replace this line by
Do = [ F P D 5122 g P < 2P £ 22 g |? < ATOY)

(EvA MIERENDORFF, 17. 3. 2001)

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

line 2: replace “no solution is known” biyo direct “sparse” solution is known,
but the arithmetic circuit and black box representatiossuised below solve
the problem(ERICH KALTOFEN, 31. 5. 1999)

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

line 16, Exercise 16.3f xg instead of( f xg)(x) (20. 3. 1999)

line 19, Exercise 16.3 (ii): replace the last sentencégTthe resulting polyno-
mials are the monic associates of the first fGebyshev polynomials of the
second king. (20. 3. 1999)

line —=12, Exercise 16.7: The definition of the Hermite norfoamm is wrong.
In addition to being lower triangular, the Hermite normainfois required to
have positive diagonal entries, and the entries below thgatial must be re-
duced modulo the diagonal element in the same column. Thedditcmal
assumptions make the Hermite normal form of a nonsingulaargymatrix
with integer entries unique. Algorithm 16.26 only compuadewer triangular
matrix, but not necessarily the Hermite normal form. Howegiteis easy to
compute the Hermite normal form from any lower triangulatnima multiply
some rows by-1 to make all diagonal elements positive if necessary, agnl th
reduce the elements below the diagonal modulo the diagderalemt in each
column. (4. 2. 2001)

line 2, step 5 of Algorithm 16.26row indexinstead of column index (4. 2.
2001)

line -5, Exercise 16.9Rh; ; instead ofRh,, ; (20. 3. 1999)

line 5, Exercise 16.12: the text of this exercise containsrsd errors; see the
solutions for a corrected version (20. 3. 1999)

line —1, Exercise 16.17: replace the last sentence in gasist byAs men-
tioned in Section 16.6, one can factor polynomials in randgmotynomial
time both in the arithmetic circuit and in the black box reggmatation(ERICH
KALTOFEN, 31. 5. 1999)
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Chapter 18
line —18: remove “or a Carmichael number”. The Fermat testimatrn “com-
posite” for Carmichael numbers, namely when @) > 1. (EvA MIEREN-
DORFF, 17. 3. 2001)
line —3: replace “algorithms” bylgorithm(FRIEDRICH EISENBRAND, 16. 8.
2000)
lines 15-19: The argument thatZd can be simplified by noting théat-1)™ =
—1+#1 (FRIEDRICHEISENBRAND, 16. 8. 2000)
line —4: replaceéM| < €¥/¢ < Bby |M| < |€®/6] < B (THOMAS VIEHMANN,
11. 3.2001)
line —10: inserwistinct before “odd” (THOMAS VIEHMANN, 11. 3. 2001)
line —15: It is not known whether the inclusidPP C AP NcoAP holds
true. The best known upper bound appears t&#B C MA C X5 N 1ITJ.
(MICHAEL NUsSkKENand MITCH HARRIS, 23. 9. 1999)
line 1, Notes 18.61997instead of 1998a (16. 10. 2002)
line —16, Exercise 18.4 (i): Since gat —1)/2,p— 1) = 2, the statement is
wrong. (HELMUT MEYN, 23. 11. 1999)
line —20, Exercise 18.12 (i): replace the whole sentencer d€armichael
numberN” by Your algorithm should take a confidence parameterN as
additional input, such that each factor in the output is primith probability
at leastl — 27¢, and it should use an expected numbe®¢fc+ logN) logN -
M(logN)) word operations.(29. 3. 1999)
line 14, Exercise 18.18 (i): replacg2Inx by x/(2Inx) (MICHAEL NUSKEN,
20. 3. 2001)
line —10, Exercise 18.20: replace dadp) by gcdp,pi) (MICHAEL
NUSKEN, 20. 3. 2001)
line 6, Exercise 18.21 (i): replaced(n*log?(nB)) and O(n*log?(nA))” by
O(n*log(nB) loglog(nB) + n*log?(nB)) andO(n®mlog?(nA)) (9. 4. 1999)
line 7, Exercise 18.21 (ii): addi) after Corollary 18.12 (12. 4. 1999)
line 16, Exercise 18.23 (i): this line should be replaced by

(0= G-
(12. 4.1999)

line —4, Exercise 18.27 (iv): replace 86P by NP NcoNP (22. 4. 1999)

line —2, Research problem 18.28: This research problem elesdsin August
2002 by Manindra Agrawal, Neeraj Kayal and Nitin Saxenamgtity can be
tested deterministically in polynomial time. See
http://www.cse.iitk.ac.in/news/primality.pdf. (16. 10. 2002)
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Chapter 19
Page 514 lines 16—17, quote by Maurice Kraitchik: add translatitive equatiork® —
y? = N is of paramount importance in the factorization probk&m3. 1999)
Page 517 line 5: the factored number i$% — 1 (PAUL ZIMMERMANN, 27. 5. 1999)
Page 519 line —2: prime divisor ofN instead ofp (MANTSIKA MATOOANE, 18. 9.
1999)
Page 520 line 4: gcdx — %41, N) instead of gcx.1 —x,N) (ANDREASHIRN, 14. 12.
1999)

lines —11 and —10: replace these lines by

£(9) = Y prob(s> j) <1+ Z}e—iz/ZP < 2+/O &/20(x
1>

j21

g2+w/2g/ eCdx= 2+ %;
0

(OLAF MULLER, 1. 9. 2000)

Page 522 line 2: Sincey; = xyi for all i, noty, = xi (MANTSIKA MATOOANE, 18. 9.
1999)
Page 526 line —10: replaceb? remN by the least absolute residue bf moduloN

(THOMAS VIEHMANN, 19. 3. 2001)

Page 528 line 8, Proof of Lemma 19.14, first paragraph: ingé&fkercise 14.8before
the end of the sentence (5. 2. 1999)

Page 530 line 8: this is the expected number of trials for findioge B-number, but we
needh of them.

(THOMAS VIEHMANN, 19. 3. 2001)

The following 11 lines should be replaced by:
We needh+ 1 B-numbers, and the expected numkesf loop iterations sat-
isfiesk < %" (h+1). Plugging this into (4) and using< h < B, we obtain a
total cost of

O(B3+B*n* M(n)) 7

word operations. Ignoring the factt(n) and equating the logarithms of the
two factorsB? = €' andn? = &'"" givesr? ~ n/(2Inn), and we set

-]

ThenB < eV"""/2 and using
L(N) — e\/IannlnN, (9)

we obtain the following result by substituting (8) in (7).
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THEOREM19.15.
Dixon’s random squares method factors an intégevith an expected number
of 0~ (L(N)2V2) word operations.

line 9: insertandv = ru + s before the closing curly brace ADMAS
VIEHMANN, 19. 3. 2001)

line —2: replace € Fq by c € Fy (HELMUT MEYN, 30. 5. 1999)

lines 11-14, Theorem 19.24: the additional conditi@>#3 is needed, and
the constant is independent op andS (EvA MIERENDORFF, 17. 3. 2001)

lines -5 to —1, Corollary 19.25: the additional conditio» 3 is needed, and
the constant; is independent op,N, andB (EvA MIERENDORFF, 17. 3.
2001)

lines 5-7: replace these lines by

M\™ s \™ sg \"
1— — ) <(1-22) <(1-22) <ema/C <
(-30) < (1-mp) <(re) semese

when we choose > In(1/¢)In(C)/(sa), wherec, is as in the previous corol-
lary. (THOMAS VIEHMANN, 11. 3. 2001)

line —23: Exercise 19.1 is about the 159-digit fadibof 2°%°— 1, from page
517 (RUL ZIMMERMANN, 27. 5. 1999)

line —2, Exercise 19.5 (iii): replaceQi <kby 1<i<k(12.4.1999)
line 6, Exercise 19.8: Thregositiveintegers (12. 4. 1999)

line —14, Exercise 19.10:-§ C Z, instead of-SC Z, (HELMUT MEYN,
9.12.1999)

line -5, Exercise 19.18 (ivE(X) should be replaced /(| X]) (13. 4. 1999)

Chapter 20
line 7: The “ElGacryp” should be removed (22. 4. 1999)
lines 20/21:parametrizednstead of parameterized (11. 3. 2000)

line —9: replace “nonconstant polynomigg € F[x]” by polynomialsg,h €
F[x| of degree at leag (THOMAS VIEHMANN, 11. 3. 2001)

line —20, Exercise 20.3 (iii): insertand assume thatis coprime tocharF
before the period (22. 4. 1999)

Chapter 21
line =9, Example 21.2: replace this line by

(U—x,v—y) =CS=2SR= (—2u+1,—2v),
(9. 4. 2001)
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line 13: replacef,g,hby f,g,h* (MICHAEL BARNETT, 1. 11. 1999)

line 1: {ug,...,uq} instead of{uy,...,us} (MICHAEL BARNETT, 1. 11.
1999)

line 6, Definition 21.7 (i):c,x* instead ofc,x* (MICHAEL BARNETT, 1. 11.
1999)

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

lines —7 and —6, proof of Lemma 21.15: replace this senteycé&Here is
at least one terngix® in which x® occurs, and them® | x®. (THOMAS
VIEHMANN, 11. 3. 2001)

line —3, proof of Theorem 21.18(v,...,an) € B, not€ A (TOM KOORN-
WINDER, 24. 4. 2003)

lines -9 and —8ag*™* € G such thalt(g**) | It(g*). SinceG is minimal, we have
It(g) = It(g*) =It(g*) € It(G*), ... (THOMAS VIEHMANN, 11. 3. 2001)

lines -5 and —4: replace these two lines by
1
S(flag3) rem (fla f27g3) = éuyz _VZX_VZ rem(fla f27g3) = 07

1
S(f2,03) rem(fy, f2,03) = §uy2—v2x+ 2v2 —vyrem(fy, f2,g3) =0,

(MICHAEL BARNETT, 1. 11. 1999)
line 8, Notes 21.6: replaap €| by gx ¢ 1 (9. 4. 2001)

Chapter 22

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

line 3, Exercise 22.5: The text of this exercise containsesemors; see the
solutions for a corrected version (22. 4. 1999)

Chapter 23
line 12: replace the minus by a plus in the product rule (22200 3)

line =5, proof of Theorem 23.12: replace this and the folfayline byIf we let
fisa =g for 1 <i < m, then (13) proves thdt in (12) is indeed a polynomial,
and (F1) and (F2) are satisfied fd#, ..., fn). (30. 4. 1999)

line 11: logs. ninstead of logs, n (16. 3. 2001)

line —8, Exercise 23.4 (iii): This line should read

L £)(0 .
f :o;n%X(x_h)“‘(x_thrh)’

(OLAF MULLER, 12. 8. 2003)
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line —4, Exercise 23.5 (i)R-o instead ofR-o (23. 4. 1999)

line 12, Exercise 23.8: The text of this exercise containsise typos; see the
solutions for a corrected version. (30. 4. 1999)

line 6, Exercise 23.10form,n € N. (30. 4. 1999)
line —13, Exercise 23.14f ~ ginstead off =g (4. 2. 2001)

line 10, Exercise 23.19: replace “hypergeometric termslayethe set of hy-
pergeometric terms 6. 5. 1999)

line —17, Exercise 23.231 € N4, and neither of the two sums is hypergeo-
metric (30. 4. 1999)

line —7, Exercise 23.24Q[x] instead ofQ[x], similarly Q[x] instead ofF[x] on
line—6 (6. 5.1999)

line 8, Exercise 23.28: replace deg- 0 by degg > 0 (30. 4. 1999)

lines —9 and —8, Exercise 23.29 (iii): Replace nonconstgntdnzero More-
over, it is not true that this representation is unique. Kkangple, fora= xand
b=x?—1, both(r,s,u,v) = (1,x+1,1,x—1) and(r,s,u,v) = (1,x—1,x,1)
satisfy the conditions.

line —4, Exercise 23.29 (iv): Both implications are wrongcéunterexample
for the “if” direction isa= x+ 1 andb = x, where in fac{r,s,u,v) = (1,1,1,X)

is the unique respresentation as in (iii), but there do nist @olynomialsc, d
such thatA(c/d) =a/b=1+1/x, by Lemma 23.5. A counterexample for the
“only if” partis a= 2x+1 andb = 1, where(r,s,u,v) = (2x+1,1,1,1) is the
unique representation as in (iii), and for= x> andd = 1 we haveA(c/d) =
a/b.

However, the following is true: there exist nonzero coprimanic polynomials
c,d € F[X] such that(c/d) = a/bif and only ifr = s= 1 for all representa-
tions as in (iii), and in fac{r,s,u,v) = (1,1,d,c) is the unique respresenta-
tion in this case (see S. A.BRAMOV and M. RETKOVSEK (2001), Canonical
Representations of Hypergeometric Terfarmal Power Series and Algebraic
Combinatorics (FPSACO1o appear.)

line —2, Exercise 23.29 (v): replace “the extendeddnyextended
(SERGH ABRAMOV, 22. 3. 2000)

Chapter 24
line 12: multiple ofg;, not ofg (MICHAEL BARNETT, 28. 10. 1999)

line =5, Exercise 24.3: Replace the sentencélgve (6) for all nonnegative
integeran > w > s by double induction ow andn. (23. 4. 1999)
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Chapter 25

line 13: replace{r modi:r € R} by {r modl:r € R} (MICHAEL BARNETT,
26.10. 1999)

line 3: Chapter 3nstead of Chapter 2 (fRULLAH DURUCAN, 15. 1. 2001)

Figure 25.3: Itis not known whether the inclusiB®P C N’P NcoNP holds
true. The best known upper bound appears t&8BHP C MA C XN 115
(MICHAEL NUSkKeNand MITCH HARRIS, 23. 9. 1999)

Sources of quotations

line =17, quote by al-Ksh in the Introduction: the correct title of aldéh’s
book is miftah al-hisab, The key to computingDANIEL MULLER, 15. 2.
2000)

line —15, quote attributed to Paul Theroux in Chapter 1: abtuhis quote is
due toArthur Charles Clarke (*1917), can be found in hiReport on Planet
Three and Other Speculatiqgreh. 14: Technology and the Future, Harper &
Row, New York, Evanston, San Francisco, London, 1972, p, 488 is called
Clarke’s Third Law (JEFFREY SHALLIT, 3. 1. 2000)

line 27, quote by al-KWarizm in Chapter 4: the title of al-KWvarizm’s book

is al-kitab al-mukftasar fi hisab al-jabr wa-I-mugbala(DANIEL MULLER,
15.2.2000)

line —6, quote by Michael Crichton in Chapter 7: insBReprinted with kind
permission of Alfred A. Knopf Incorporated, New York, andrik@m House,
Inc., New York.(19. 2. 1999)

line 1, quote by Richard Feynman in Chapter 8: the followihgudd be in-
serted after “New York”.and Random House UK Limited, LonddA9. 2.
1999)

line 3, quote by Arnold Schénhage in Chapter 8: replace “88)9by (*1934)
(ARNOLD SCHONHAGE, 3. 6. 1999)

line 23, quote by Maj Sjéwall and Per Wahloo in Chapter 18eitReprinted
with kind permission of Norstedts Forlag AB, Stockholgh9. 2. 1999)

line =31, quote by Richard Feynman in Chapter 19: the folhgwshould be
inserted after “New York”:and Random House UK Limited, Londd¢f9. 2.
1999)

line —12: the quote is fromI-Qur’ an, Sura 27 al-nam{28. 5. 2001)

References

line —25, References, Berggren, Borwein & Borwein: the y@&97)is miss-
ing (1. 6. 1999)

line 27, References, Brassard & Bratley (199F)acticeinstead of Prectice
(HELMUT MEYN, 30. 5. 1999)
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Page 718

Page 723
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line 11, References, Buchberger & Winkler: the yge298)is missing (RICH
KALTOFEN, 31.5.1999)

line 17, References, Blrgisser, Clausen & Shokrollahictireect year is 1997
(ARNOLD SCHONHAGE, 3. 6. 1999)

line 14, References, Krylov (1931)onpenensTca should be replaced by
onpeneasarorca (26. 2. 1999)

line =19, References, Lagrange (1759): replace this line by

Taurinensidl. Euvrespubliées par J.-A. BRRET, vol. 1, 1867, Gauthier-Villars, Paris, 1-20.
(16. 3. 2001)

line —20, References, Lickteig & Roy (1997): the correctnjieal 996 (4. 5.
2001)

line —23, References, Mitilescu (1998a): the correct yeari997 (16. 10.
2002)

line —17, References, Schubert (1793): the correct pagek/a-186(19. 2.
1999)

line —2, References, Schwenter (1636Jathematicagnstead of Mathematise
(8.8.2003)

line —=30, References, Svoboda & Valach (1957): the authonig Antonin
Svoboda (21. 5. 2001)

Index
line —6, Index, left column: Bernoulli, Jakod§54-1705) (3. 5. 2001)

line 20, Index, left column: Brauer, Alfredheodor(DoN KNUTH, 30. 6.
1999)

line -8, Index, right column: Corless, Robéfalcolm (RoB CORLESS 26. 7.
1999)

line 31, Index, left column: the correct Greek spelling ofchdis name is
Edxheidne (16. 4. 2000)

line =8, Index, left columnKvidioc, notKyi{dioc (IOANNIS EMIRIS and ILIAS
KOTSIREAS 25. 7. 2001)

line =5, Index, right column: Glover, Roderi&dward(Rob GLOVER, 30. 7.
1999)

line —13, Index, right column: Calipklarun al-Rashd (.2 )! s ,ls) (28. 5.
2001)

line 28, Index, right column: replac&uufiiyoc by Tdufiyoc (ILIAS KOT-
SIREAS, 13. 8. 2001)

line —23, Index, right column: Kalorkoti, Kyriako§<aAopxdtn, Kupidxoc)
(KYRIAKOS KALORKOTI, 29. 1. 1999)
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Page 741 line 15, Index, left column: al-KWarizm, Abu Jafar Muhammad bin Misa
(oolst! wse oo A2 2e> o) (DANIEL MULLER, 15. 2. 2000)

Page 742 line 20, Index, right column: Lloyd, DanieBoone, Jr. (DANIEL BRUCE
LLoyD, 28.1.1999)

Page 750 line 12, Index, left column: ShokrollahiVohammad Amin (MICHAEL
CLAUSEN, 25. 5. 1999)

Page 754 lines 1-2, end of Index: the correct quote is

G W s s ke gl b
The Holy Quran (732) /
(28. 5. 2001)

inside back  Radix conversion takes tim@(M(n)logn), according to Theorem 9.15. For

cover the special case of Taylor expansion, as in Corollary 9.1, Steiglitz &
Ullman (1975) give arD(M(n)) algorithm; see also Schdnhage, Grotefeld &
Vetter (1994), page 284. #NOLD SCHONHAGE, 3. 6. 1999)
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