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2z,0) = - a + 2(2 1n T(a)-1n 21) + 0(z2).

The expansion for I'(z) is well known (see [1,
eq. 6.1.33]), the next two expansions are ele-
mentary, and the expansion for the Z-function
follows directly from [16, p. 271]. Multiply-
ing these series together, we find the expan-
sion at z=0 of the integrand in (23): 2
1.(:I./l&) 5

1 11 oy &
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This gives the residue at z=0 (the coefficient
of 1/z).

To this we must add the residue at the other
poles of 1/(42%-1). The effect of these other
terms is small (but not insignificant), and we
shall encapsulate them in a single term,
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To finish the evaluation of our b, and By we
need to evaluate the I and g funciions at these
points along the imaginary axis (see [6, secs.
6.3 and 6.4]). Table 3 shows the values of &y
and ny for k=1,2,3 computed in this way. The
values get exceedingly small for larger k, as
can be verified from the bounds (21) and (22).

Adding all the residues, we have, from (23):
1 r(%)2
by rrleitlem— -3 -1
+ () + o512y,
This leads to our final result.

Theorem 3. The average number of exchanges
Used by Batcher's odd-even merge for a random
2-ordered file of 2N elements is
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+ O(/N 1og N),
where 8(N) is an oscillatory function which is
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.003704670+  .002500177+
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000000001~  .000000002+
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r(%) = 3.6256099082+
o5 = 14426950408+
¥ 0.57721566u49+

m = 3.1415926535+

Table 3. Values of constants

constant if N is a power of two, with |6(N)| <
.000680, and §(27) % .000317(-1)P, (The con-
stant )
(=)
~ 4 1 +2

wE A T TRl
has the approximate value ,385417224,)

Proof. From the discussion above, we need only
substitute our result (25) for by into our eq.
(14) for By and perform the summation. We have
23
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il (:") 1€§<N u

+ e(§) + 02T,
The o % 1n 2) terms are easily taken care
oS+ Working backwards from (14), we see that
they contribute (a + 1/(2 1n 2))N to B,. (The
sum may be evaluated directly as an in¥eresting
application of several identities in Knuth [13];
a simple induction could also be used.)
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For the other terms, we can remove the bi-
nomial coefficients with Stirling's approxima-
tion, as in the derivation of (16). We have
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WA el
Therefore the O(j-llz) term sums to O(/N log N),
d
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Here the second step follows from Euler-McLaurin
summation (see, for example, [14, p. 110]) and
the integral is evaluated by making the substi-
tution x = y*4,

It remains to evaluate the oscillatory term

1Y )
NS(N) = 2 A .
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After substituting for e(j), we proceed in the
same way as we did for the 1g j term. The
result of using Stirling's approximation on the
binomial coefficients and Euler-McLaurin summa-
tion on the resulting sums is

N
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These integrals are elementary; the substitu-
tions x = y2, then t = 2k lg y transform them
into standard integrals (for example, [1, Egs.
4.3,136, 4.3.137]) with the eventual result

a,
s0) = § —5Ag (o, cos wk 1g N + sin mk lg N)
k21 ak+l

- nk(ak sin nk 1g N - cos 7k 1lg N))

where o, is (In 2/27k). From this formula, we
see tha% §(N) is constant when N is a power of
two, and has an oscillatory nature between
powers of two., With the aid of Table 3 we can
easily compute the stated values. O
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The values of A‘ ‘have been machine computed for n ranging from 2 to
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This last integral is classical (see (Bu,33]) and its value is -y ,
Y 0.577 being Euler's constant.

Simple integrations by parts give I, =-2;as for I, , the function
h(t/n) ranges between O and !, thus 1, has some definite value and

A A ON —

There just remains I, = K(log;n) , vhere The diagram shows an excellent agreement of A to log,n alrealy for
coon: 2 small values of n. It also shows the rapid convergence of ll. - ln‘l

@9) K = / EH () F (us logye) e F de to the tern D(log;n) centered around a, =0.292, whose periodicity is
o apparent.

Since F is periodic with period 1| then o is K. The change of

variable x = u + log,t shows that K is indefinitely differentiable.




Genesis of “Analytic Combinatorics”

Late 1970s / early 1980s: optimism and opportunity
&

Knuth volumes 1-3

Search for generality R—

Provirm FLagoess AnalytiC
Combinatorics

Algorithms for the masses

Teaching and research in AofA
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When will the book be available?
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1988

Algorithms

\eorithms

ANALYSIS OF ALGORITHNS

Algorithms
I\C

Algorithms

INC++
Algorithms
I\.‘C

Algorithms
INC++

Algorithms
INJava

1998

Algorithms
INJava

Analytic

Combinatorics

2008

Philippe FL.
Ro




An alert: “best-seller impatiemment attendu”

7 bazesdzenkchkmac.con

A A
v _ e
efare ponceron s
- bozsadpeakhgme o
. e
. §un
» ON MY MAC

» AERSIDGONCGIMALEOM
TS PN N R
M-
(3 maore
ol secka
B3 owrs
1 Somacts
1 e
1l Defsted Mesiegha
3 e
G Sroixy Contazta
(G e
& ane
* [l reerze
« @ et
wu
3 s
L Serr Maraagen
(=
Ll T

2 vl

ngdntoriabkusi fre
Codar Chocoraer
e Trarsn
Mganthna
Jrpoe Japey
Agaoth#a
Kasin Wiyns
M e tumas
Addam
Agznthmica
Alynithmice

Angery Ioanen
Aapre Dl Sioes

Mkl Fnioae Jargensen
hristogha: Wakh
Gonzake Navero

< mMbkel Fanee langensen
mcrarl ) Feedenn
Qe Traran
Qe Transy

fepe
Oaend Trasan

g
=
¢
-

o Eadgee o el

ienca

3 e ROC GG Ml T PITPC. 0T
b o

Fesimier 0 200 e

Googw Bugs Alwl bor: sndgewick
G AEDRGE

30 $93900 Thulavihls 5 kel

Inhoe — rEes orisceton e [&0 mesuaged f

Qomobar 24, &

44805 20 Aparithas o
Noezreber 3. 2006

Sedivs ander £ 4835177 undelnerabic 19583 1103 am
R 0PI AT JTLND, Noezecber ¢ 2008 12:15 7
NEW SUZONSSISN T I j0umal - FALCOTOS Noesreber 7. 206 4.5 aM

SR Weorashop of ANIyUCAQIIthIICs 31d .
HG0 SALCOSATRL regabes pour Utelizg

in 500l

el san—easiam <oy o L0 Lees

ardt Doamitses Weslig T

toe Fvibpee Fla)

myzes
AMerasce tress

ichael Leats artile

A Agorkhen e papes
S diteoance rees
Madler Kol vsh Dec 3

haveretber 27,
hrezetber 27,
hoezeebar 28
e Poezreber
hoezreber 25, &
Yesierdis
Yesierdas

S Terea 2iot ne pl

Azpk Rztum Aeqedst 27415249678 Compined
S AnyUC Comiicatoncs

gt e

LAk i
e server wss

Wb et oo Sgre
1340001 izelae

30 BAU 200 (gHL Lo “ans

£ 2T

Sbed ere htars ok 2 e aba B aw a1 R ek hnt
N Ly e - € COUNA PR Yo

2300 28wl F6 ihew t 5L Bkt edufa Z21304 w0
B VNN W) o 0 TR AR O TR
4sth

WA 8 2 W A TR R

s vt
Sl e e
waolke yar 2

From:
Subiject:
Date:
To:

Google Alerts <googlealerts-noreply@google.com>
Google Alert - sedgewick

September 26, 2008 12:26:13 AMEDT

Bob Sedgewick

Google Blogs Alert for: sedgewick

Best-seller impatiemment attendu

By Michael Lugo(Michael Lugo)

I've seen citations to Flajolet and Sedgewick's book Analytic Combinatorics in things written as long
ago as 1998 or so; Amazon.com says the book will be out on December 31, 2008, and the publisher,
Cambridge University Press says ...

God Plays Dice - hitp://godplaysdice.blogspot.com/




An alert: “best-seller impatiemment attendu

God Plays Dice

A random walk through mathematics — mostly through the random part.

25 SEPTENBER 2008
Best-seller impatiemment attendu

From "Quelques contributions au camrefour de 13 pdométrie, ¢ a
combhatalire ot des probabdites’, by Nicalas Pouyanne:

Dans laur bast-seller impatiemment attendu [28], P. Alajoler ot B 133

--J- ' I
Sedgawick offrent un developpement aporofond! de 12 methods EERTY10TAIAL3
symooligue en analyse 3
combhatolre, auquel on pourra se refecer.” ',',":
That &, In their impatiently awaited best-selier (28], P. Flajolet and R reddit

Sedgewick offer a cetalled development of the symbiiic mathad in
combiatorial analysis, to which ane wil be able to roter.

| don't Laugh often while reading mathematics, but this made me laugh, ¥ 2005 43)
because | am amaong thaee mpatiently awalting ths baok. Tve sean November (33)
citations to Flajolet and Sedgewicks hook Analytic Combinatarics in things -
written 25 long ago as 1958 or so; Amazon.com says the oy

Dacember 31, 2008, and the publisher, Cambridge Upive
Dacembder 2003, it can de downloaded from Tlalglars wel

. In their impatiently awaited best-seller,
P Flajolet and R. Sedgewick offer a

3 comments:

—— detailed development of the symbolic

et by ¥goreus Bandwaving, but very amasing method in combinatorial analysis, to
which one will be able to refer.

Seatemher 29, NX& 7:1{ FMm

() michas! Lugo sald..,
Not really. | feal IRe procef by impending publication” re
that arent publicly avallable; Flajolat and Secgewick & p

on the web. (fm nct sure ¥ & wil stay that way after pub Fhilacelnh@, Fennsylvania
case, (1L buy & copy, because | sperd =noush time flipping back m.l forth Unkod S:n:c". '
between my PDF of & and cther windows thet heving a paper copy woulc fm 2 fourth-year PhD student in
e more practical.) mathematics at the Uaiversity of

Pennsylvania, | study comdinaterics

September 25, NKK J:15 PM
and probablity.

David sad... View my compicto prefile

| downalmacrae It Bt woeanye! 80 rnz2act 1 mmink »ne bree w1l 4 e



‘Impatiently awaited” on the web
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“Impatiently awaited” in literature

Prince Andrew listened to the account of the opening of the Council of
State, which he had so impatiently awaited and to which he had attached
such importance

Leo Tolstoy, War and Peace

Custer and his cavalry contingent impatiently awaited marching orders.
Kingsley Bray, Crazy Horse: A Lakota Life

This done, he impatiently awaited the return of his companions.
Alexandre Dumas, The Count of Monte Cristo

A handsome young fellow like you does not obtain long leaves of absence
from his mistress, and we were impatiently awaited at Paris, were we not ?
Alexandre Dumas, The Three Musketeers

He impatiently awaited her husband’s departure.
Guy de Maupassant, Bel Ami



Digression: Separated at birth??




Impatiemment attendu

ann AnalyticCombinatorics — rs@cs princeton.edu (16 messages)
=) o = E ] A LN
Cet Mail Delete Junk Reply  Reply All Forward  New Message  Note ToDo
MAILBOXES m « & from Subject
¥ Wbox Philipge Figlolet Fwd: Analytic Combinatorics
o Philippe Flajolet 2 »
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E Trash Google Alert - sedgewick
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W AninlyticCos ric ! October 2! . .
e — e follows, then a reminder mid-week, but
ol Jonathan November 3, 2008 1207 AM
I ety Philippe November 3, 2008 11:08 AM 1 . . .
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o — ——— haven 't received an ACK. Did you get it
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(&3 Princeton
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W=}

d to us by a message of Charlotte Broom, dated

3in: acbkprod ;

password: ni¥Ten The file is zipsed

e numbers and I .

At full speed on the highway ... but in reverse gear?

Where are we??2?2?2?2?2??

Did some e-mail message get lost? Please at
least ACK having received the message below,
first sent OCT 28, 2008.

it Is there a pilot in the plane?



Patience

Dear Phillippe,

Apologies for not acknowledging, but | have been working
around the clock to get this book to press which it did this
morning. All of your corrections have been incorporated

and we are on schedule for a stock date of 28th November.

Best Wishes,
[ CUP staff member ]

From: david.tranah@gmail.com

Subject: Re: Is there a pilot in the plane?
Date: November 28, 2008 1:12:56 PM EST

To: Philippe.Flajolet@inria.fr
Cc: rs@CS.Princeton.EDU, dtranah@cambridge.org

Dear Philippe and Bob

Just a quick note to say that I am looking forward to meeting
you both again next week at the 60th birthday colloquium, and
that we are on schedule to have books on display for SODA in
NYC in January and at the annual meeting of the American
Mathematical Society in Washington, also in January.

best wishes

david

< November 2008 >
Sun Mon Tue Wed Thu Fri  Sat

1
23|14 (5|6 |7|8
9 10 11 12 13 14 15

16 17 18 19 20 22
23 24 25 26 29
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It's on the web. Why publish a book?

Ehe New 1Jork Times
OP-ED CONTRIBUTOR

How to Publish Without Perishing

JAL.[:S (_;LE:l K

- ' Y - e & 3 AN

As a technology, the book is like a hammer. That is to say, it is perfect: a
tool ideally suited to its task. Hammers can be tweaked and varied but will
never go obsolete. Even when builders pound nails by the thousand with
pneumatic nail guns, every household needs a hammer.

....Now even modest titles have been granted a gift of unlimited longevity.

What should an old-fashioned book publisher do with this gift? Forget about
cost-cutting and the mass market. Don’t aim for instant blockbuster

successes. You won’t win on quick distribution, and you won’'t win on price.
Cyberspace has that covered.

Go back to an old-fashioned idea: that a book, printed in ink on durable

paper, acid-free for longevity, is a thing of beauty. Make it as well as you
can. People want to cherish it.
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