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On Time
Management

B A/ X AL/ i

Prodded by several comments, I have finally decided to write up
some my thoughts on time management here. I actually have
been drafting something about this subject for a while, but I
soon realised that my own experience with time management is
still very much a work in progress (you should see my backlog
of papers that need writing up) and I don’t yet have a coherent
or definitive philosophy on this topic (other than my advice
on writing papers, for instance my page on rapid prototyping).
Also, I can only talk about my own personal experiences, which
probably do not generalise to all personality types or work
situations, though perhaps readers may wish to contribute their
own thoughts, experiences, or suggestions in the comments here.
[T should also add that I don't always follow my own advice on
these matters, often to my own regret. ]

I can maybe make some unorganised comments, though. Firstly,
I am very lucky to have some excellent collaborators who put a
lot of effort into our joint papers; many of the papers appearing
recently on this blog, for instance, were to a large extent
handled by co-authors. Generally, I find that papers written in
collaboration take longer than singly-authored papers, but the net
effort expended per author is significantly less (and the quality
of writing higher). Also, I find that I can work on many joint
papers in parallel (since the ball is often in another co-author’s
court, or is pending some other development), but only on one
single-authored paper at a time.
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[For reasons having to do
with the academic calendar,
many more of these papers get
finished during the summer
than any other time of year, but
many of these projects have
actually been gestating for
quite some time. (There should
be a joint paper appearing
shortly which we have been
working on for about three or
four years, for instance; and |
have been thinking about the
global regularity problem for
AN wave maps problem on and off
‘ (mostly off) since about 2000.)
So a paper being released
every week does not actually
correspond to a week being the
time needed to conceive and
then write up a paper; there is
in fact quite a long pipeline
of development which mostly
happens out of public view.]

Another thing is that my ability
to do any serious mathematics
fluctuates greatly from day to
day; sometimes I can think
hard on a problem for an hour, other times I feel ready to type up
the full details of a sketch that I or my coauthors already wrote,
and other times I only feel qualified to respond to email and do
errands, or just to take a walk or even a nap. I find it very helpful
to organise my time to match this fluctuation: for instance, if I
have a free afternoon, and feel inspired to do so, I might close
my office door, shut off the internet, and begin typing on a
languishing paper; or if not, I go and work on a week’s worth
of email, referee a paper, write a blog article, or whatever else
seems suited to my current levels of energy and enthusiasm. It is
fortunate in mathematics that a large fraction of one’s work (with
the notable exception of teaching, which one then has to build
one’s schedule around) can be flexibly moved from one time slot
to another in this manner. [A corollary to this is that one should
deal with tasks before they become so urgent that they have to
be done immediately, thus disrupting one's time flexibility. ]

It helps a lot here to be able to honestly and accurately evaluate
your work potential (a function of your location, your current
level of motivation and energy, your upcoming duties and
commitments, availability of resources, and the expected level of

HOE A/ AN 41



\Y (en of Vatheratics [ &% 4

RECHER) PR FXAd B, e S .
PRI, HAWORLETCAUR L Lol BE S8 Bt S I i, A ]
ATF] I TRl AN TR PR 2 IR By 32 S AT S S A0 I
fi, XATTAMATREA A o FRTA—RAT LK
TR A RESE R, i FRPTREAT Y ARG . I TR 7 5
FEIXFPIEOL T, AUEARI G “ TARWT R (R, 78
) @ BUR S L VPSR O R T NERSY T o
FRRAR IR R AF A IC KD o AR i mT AL
PR HAE TARRF ORIt ] DU R B 7 5 R R T
VERERE, “ERIZREETAR R T LU BN N AR
SEMCTARWT R AR DL T A5 TSk AR, SRR 4 R AT
REME TAR IR, sk N 558, UM Al T4k, 4
FRRITURIZ — AR I AN A I Z 0L ) 56— 8 23 T 4R i
o S, —IRGEABMESS UG LB P 5E R, R
B GE R A, AL ST B, T VRS
MBI 7 REAREGFER R AR R TARRE
AKGF, ARCINAT R 2R ECEA B , RASACH AL
ThF, RIGENR, HOHEE, B4 H, FEERAE A
ML AR RAALACFHE A I (BRI 2K
Feseft)  BRARR RS, b Bt 2 i g n] L
i, ST AR FrFg— B~ GEIFEAL
T Bl AN AT G L R A 1) I ik Ak B S AN L
(O NEDI

WERATLAR G, JREAE B NG IR AR, TR SRR )
PR 55 W) g % FLRSZEAT, DA gd e

B CTAER AU A DG AN, A T K T
LUET a1 = e el VAR S 17 P = S8 11557 L S R M N Rl
W7 o XA RZ AT, B, W B ke
B T BN SESE A (Poincaré conjecture) 1) 35 /F 5 &
W, AN RS LR S 58 I 9% T 0 SR AR ) A ST R
L, WHSMWEIR A CRANSEAE CEAHWE KT
T IURPE S CERAME SRR B kR « B2 JE T 5
A7, BEAFRRIFS S, g A C— sy, 3k
ARe&EMmgE, MFEAT) .

PURSC T g CRLIRBM TR A A A (kb AE 4%
BT, WAL REAER, 2R HHERE AN
AEA T AR (G B B RAGE, ARy
A EF G RIS AR T RS LEAE T SN
P ARAL K LR, RE % 5 v JoU L K18 SO A1 K Ky
Ko DI RIMEAT LB SCAS SRR, R PR BiX AR AR A
€k

distraction) for a given period of time into the future (e.g. the rest
of the day): being either overconfident or underconfident about
what you can achieve leads to taking on either more or less than
you can properly handle, both of which lead to inefficiencies (I
have learned both sides of this from direct experience).

While I have a large number of things on my “to do” list, at
various levels of complexity, difficulty, and length, when it
comes to any task requiring dedicated thought, I try to focus
on it exclusively, postponing or shutting out everything else; I
find that multitasking only works for me when none of the tasks
requires more than a fraction of my attention (in particular,
it seems to work best when I am not inspired to do any one
particular task). Quite often, these tasks take longer to complete
than I have the energy, time, or patience for, in which case one
has to find a natural break point (e.g. proving a key lemma in
a paper that one is writing up, or writing down a full sketch of
some idea that just came up in conversation or on the blackboard
or scratch paper) where one can safely set the task aside and
forget about it for a while, and be able to resume later without
losing one’s place. The thing to avoid is to drop a task when it
is only partially finished, without any good “closure”; it then
either gets lost, or weighs on one’s mind and prevents one from
fully thinking about something else, or has to be redone from an
earlier point when one picks it up again. But one doesn’t have
to finish each task off completely as it comes, as long as it can
be picked up later. A mundane example: when I get around to
writing physical letters (usually a low priority, when I don’t feel
ready to do serious mathematics), [ type them, print them out,
seal them in an envelope, and then deposit them in my “out” tray,
but I generally don’t mail them (or process any other paperwork
in my out tray) until it piles up and I have nothing better to do, at
which point I go out and deal with all of it at once. [I find that a
particularly good time for doing this is when my computer needs
to reboot or is somehow not easily usable.]

More generally, tasks that require little concentration seem to
be best done in batches if possible, while tasks that require a lot
of concentration seem to be best done individually, with as few
distractions as one can manage.

Related to the point about “closure” is the desirability of being
able to chop up an extremely long task into smaller, self-
contained ones, ideally each with its own immediate “payoff”.
To give one example: I doubt I would ever attempt to write
(let alone finish) the equivalent of my 19 or so lectures on the
Poincaré conjecture if I had decided to write one enormous
article or monograph rather than 19 reasonably manageable and
self-supporting shorter pieces. (It helped also to “paint myself
into a corner” a little bit here by announcing the lectures in
advance, and building up some momentum, to stop myself from
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abandoning the project half-way.)

[One very nice thing about modern text editors, including the
one on this blog, is that it is very easy to save a draft at some
intermediate stage and flesh it out or polish it later, which greatly
assists the task of writing long papers by chopping up this task
into a sequence of much smaller tasks, as discussed above. [ am
quite impressed by mathematicians from before the computer era
who were able to meticulously write out high-quality papers and
even books; even with good secretarial support, I would find this
extremely difficult to do myself.]

It also makes good sense to invest a serious amount of time and
effort into learning any skill that you are likely to use repeatedly
in the future. A good example in mathematics is LaTeX: if you
plan to write a lot of papers, it makes sense to go beyond the
bare minimum of skill needed to jerry-rig whatever you need to
write your paper, and go out and seriously learn how to make
tables, figures, arrays, etc. Recently I’ve been playing with
using prerecorded macros to type out a standard block of LaTeX
code (e.g. \begin{theorem} ... \end{theorem} \begin{proof}
... \end{proof}) in a few keystrokes; the actual time saved per
instance is probably minimal, but it presumably adds up over
time, and in any event feels like you’re being efficient, which is
good for morale (which becomes important when writing a long

paper).

There are also many situations in which it makes tactical sense to
defer, delay, delegate, or procrastinate on any given task, and go
work on something else instead in the meantime; not everything
is equally important, and also a given task may in fact become
much easier (and be completed in a much better way) if one
waits for one’s own skills to get stronger, or for other events to
happen that reduce the importance or need for the task in the first
place. My current papers on wave maps, for instance, have been
delayed for years, much to my own personal frustration, but in
retrospect I can see that it was actually a good idea to let those
papers sit for a while, as the project as I had originally conceived
it was a technical nightmare, and it really was necessary to wait
for the technology and understanding in the field to improve
before being able to tackle it in a relatively civilised manner.
[Perhaps this very article on time management is an example of
this, also. There are also a number of other draft articles hidden
in this blog that I felt were not quite working at the time, and are
awaiting some further inspiration to complete. It seems that not
every idea or topic for an article necessarily leads to a viable end
product; cf. "use the wastebasket".]

My final suggestion is to pick some sort of organisational system
and make a real effort to stick to it; a half-hearted system is
probably worse than no system at all. [A corollary to this is not
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to try to make an overly ambitious system ab nihilo that one
is unlikely to follow faithfully; it is probably better to let such
systems evolve over time.] I have my own system involving
a PDA synchronised to my laptop, my email account, some in
trays, out trays, and other designated spots in my office, and
a “reserved” blackboard, that probably only I can understand
completely, and I don’t think I can even explain it properly here,
but I’m used to it now and it seems to work well enough (though
I sure hope nobody ever erases that blackboard!). The choice
of system though is presumably a very personal matter and I
wouldn’t be able to advise on what would work best for anyone
other than myself. But I do find that such systems free up a lot
of memory; if I don’t have to worry about what I’m supposed
to be doing at 3pm on Tuesday, or what work needs to be done
on X, Y, and Z for purposes A, B, and C, I can devote more of
my attention to trying to understand a mathematical argument,
or proving a tricky lemma, or whatever else I need to work on.
[I also find it psychologically satisfying to be able to physically
cross off an item from my organisational system, which can be
a useful motivation when one feels otherwise uninspired to deal
with something.]

Oh, and one final disclaimer: sometimes one should abandon
one’s own rules and allow for serendipity. There have been
many times, for instance, when I had planned to work on
something during my lunch hour (grabbing something quick to
cat), when I was interrupted by a colleague or visitor to go out
to eat. It has often happened that I got a lot more out of that
lunch (mathematically or otherwise) than I would have back at
the office, though not in the way I would have anticipated. And
it was more enjoyable, too. (Similarly with skipping talks at
conferences (or skipping conferences altogether) to go work on
one’s own papers, etc.)
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AT SE SR (AR EE QBT “ AR BTSE 40 7 X FE
R AR R B ARTE ) o BB, AT S
R IR 2 C RO LR R -

F(l—s)‘[w (—Z)S dz

27i we—1z °

(Re(s) > 1)

¢(s)=

X FATTR 2 g s ek igad S, A
TR SEBR 2 NG IE S (R +oo 1%, HYSE
LM I B Y W =N (1 B UNNEZ N 2 3 W B N 4.1 N
TSRS J7 B & oo TSI A ) BE S M B B8
JE R A T 0) AT I E R Sy o iy T
BRH T (s) 2B ofe o8 B0/E 5P 10 L), X TR
B s>1 2 T(s)=(s—1)!. WLLIER], X—F5rRik
UBR T AR s=1 b7 AN 1) AR S AMEHEAS P 1
ittt XHR B2 O mBI e E .

M En R g ok AT BUIEW, B8 R4
W2 LN FAREOE R

£(s)=2r(1=5)(2a) sin ¢ 1-9).

MR RAXN DAL, B2 RIS s= -2n (n
N IEREE) BUE A F—— 04 sin(ws/2) h % . 2
T PR TR 2R 2 € bR SO A % 1) i AR O B
ORBIN T A, Bt s= —2n (n HIEEH) 2RE
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AR E . XTI AT . PR R, 6
Ffjjﬂf'“'z C BRI FLZE A (tr1v1al zeros) . BT
XS LR T4, B RS e R,

BT VE B LR 287 L Rk A%, ARl E
“FMLE & (non-trivial zeros) » XA 2 { AR N
Z U TR 1 T BRARHS 27 b d SRR T PR 2 —
ATV BT IR B2 B 2 — A 8 T I B8 EF L
F R, EXERMEREMNERE T,
SR G T BOR & IR R 2K

RGBT B ETA AEF LR A
F A F&@ L Re(s)=12 9 AL L.

R SRS, B ZA S b
Re(s)=1/2 1) H 2R N I 5t EH 4k (critical line) o 13
X —ARiE, BE/HAM T LIRIE N BE R
A T LR A T 2k b

K2 RERHMNE, B 1859 F
M. NHRR EE, RESFEMLT & —/aik
(R 5247 R K A, R IRAVIR PR B ], & HSE A
g2 AT R B A I AR R

12,
bRl

—ANEH B R —RE B AEP
N CAE TG SUIA T DL T BT A I W pR 3L o 22
RO RIS Ao 5 EA R AR ST
R A e AR OCTRE 2 X IR 1T R B e FH A R

BTefrimmiE, HAEE A, WOLRLAS R R
B RAEEIE I T #EA T 2 A BIE 0T 7 iR
AN AR AR G 1K 28 2507 AR B B o AT
AT ORI R M. 1737 4, E BB R R B
(Leonhard Euler, 1707-1783) {EEM 15 &Rl # B¢ KR
T EZER AN, WECEEFAI R FZ LA
FABLE T At e XA A AUt 2B el A 5

To=I10-r7) .

O P 2T I SRANRE BT AT 18 F AR kAT, AT 34
Fe BT By A7 1) 3 kAT . AT LAIE], 3 AN 24 30
JT A Re(s)>1 KI5 s #KAL. XA A LT IE

NXARG (LA) R IER T Kak,
R4 (BA&) 4 F 2] 500 55 4o T8 A & A8 il 69 2
tHa? fE BRI G0 F R T A .

Bir (THE) 8RR

AT FSCh A R 2 OB, AT 2
AR R (A ITE 250 mREL,
KRR TE 20 IE B2 € R B 3 5000 A 2 IR A7 AE G
BRI AE IR o TS XA 24 390 5 2 5 T R R AU A1
AT AFERfE B0 ? B G C o M % 0 32 i 4T
IUAEIX Tl SCIRe 2 P (W 2 3 e 2 AS T SR SR LT BT
A2

BR 7 A% N 6 58 % 3X AN 2 2 250080 0 45 BlEAT T
9T A & B s=1 B, AR AL e
R ANREHH (X RE— LR ERE, R
WAGHE) , XAYE T EOr R XX T
K7 SR AR S AP A1 A T Ab B A XA 1 11 3 Ife
A Aboe) 24 S 30 ] B I T 0 B, T I SR AU AR
BT SR, Ikl AS F
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ln[zn:nl]:—gln(l—pl)

=§Xp”+%p4+§p*+~0
BT B S 5 R AR — T4 T A T A I
[ SR A S5, 7 FLIX 8 SR R &5 S B AE — &2 47
RIS (A XBIEE A E CIEH—F ). Bk
A7 1 VAT — R SR RS L . G Euler 7534
TR B RIA K

> p' ~Inln()

o, DI
> p'~Inin(N)

P<N °

KAGER, B Z,p B Inln(N) 107 R S
2K MR L HLAIE W 38 800 0 95 2 4 LLRAT SR 3 30 X
—AEEMBIER . ERN RN R E 2
ANIX iy ALK — Pl e BT A AE ] (AR R s AU A
AREA, NSRRI R 2T, AFREARL) .
AEL R (193X — Tk W T 6 55 1) A A 20 iE % T Bk L
HAGMUEN], PO ERRBANAA LT ZA, 1
HI A Z T Z AR E S LT 2 0RNF
Fl——ttn v Jp il ——3 R 2 (0 )5 5 55
A o AL, R AT E R
2 A w] LSS O — AR Rk

Inln(N)~ Jx‘l In™' (x)dx ,

>

17 22 3 308 3o 51 3k — A 3 B0 A 1% B R B p (o) ——

KHFE R B (1777-1855) £ % F-HF 75 H oA 69 4
FRZ—

EET HAE x BT AL X R B SR R R —— 1B
UL AR Rk

z p - J.x'lp(x)dx

P<N °

K IX WA By IR AT PO, ASHERT I 21 3%
B ST L p(x)~1/In(x), MITTLE x BLA ) 32 5
AN——lHH n(x) Romn—H -

w(x) ~ Li(x),

o Lix) =T In" (x) doe S X BBy R 4 31,
IR R BT B (YRR B (R HE 2L A
BN ZRHOE IR ) o BRI BRI 33X A g5 SR nT
DA A — b 0 1) BB BRI o AT IR A N I
AWBHXFEM AR, NS TIXm ], R
T4t Z A B I T P I 2 5 T L4

P2 HOE B S R AT BT 5 A WA B
R b A AT R 4 [ % K W (Friedrich
Gauss, 1777-1855) Fyk H #2= 5 #il 1 (Adrien-
Marie Legendre, 1752-1833) .

e 39T 6 2 o A I E 5T 4G T 1792 3 1793 4%
i), ASEAb A 15 %o fEAIM, R CLpTdig”
P IS A% e W st s 9k B LA K0 — T 1 B AR HIX
[F), VRIS ) B N B, AT R A
MR T ORI AV BRI LA S, Ik 2R B A A
1R %5 JSE Ty LA 4By %o iR B 450 ok Rk, R
p(x)~1/In(x), X IEJE b3 20 1 2 20 M 3 2
W 2 RREX—45R. mliE—n
B RFERE MK, IR R E A DN NI 5E
S GE I, Al i B SR AR R OE T e 7 1
YLK, WHEGS ,  F O LA IR B 13 S — A5
g YL 5E AT SR TT T OB B S . DR e
R AR 2 A 5 2 A 1 Uk R . H ) —

X H AR S HLi(x) 89 7 b 2 SR 1/In(x) 420 B x 2 1)
RN G E4L. T EFREERHL, AKX
89 R Li(x)fEx—oo Bf 69 B L AT A, X aER LS T
Mot REZ, B IRANEFHEEGH R F A itfe
Li(x) 894 F IR A2 M 120, AT AR AR &
HAEARS K 8] WA S
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NI TR (R RSt Bu N i}
I — A —& % A
UL 6 O O 3R IR A R AL
Al PR 3K A - A i [
R EEE AR T A DI g0
oo Forp “R 7 B E AL
(PRI R ISV EE (2 3
fE 1806 fFR R E T MR sooo
G NI vE (R N
ek ), AELwE e 1809 th
R — AR R e ) [ LRy 4 4000
1794 4 (RILE )ikl T 12
) ORLRILT WIRER 5E, AE
kA o AN 2
HIE : AREEAERN
ERBGEFL S B, AT

z(N)

100004

N

b N R R SRR B o 20000
i ) 7 —i . il pEey

1798 R LT ALK T #

SRS, X R AT 56 R B A )
Bk U, TR A RE A SRR, ¥
LB T AR M K T R T E R . ik
TR EX AR I E R T 51 5 (H2 3T 1849
A, A 2 A I OR S A: X J 5E (Johann Encke,
1791-1865) W —EHE 123 T H 2 7E 1792 & 1793
SRR 22 A0 A I WE T, AT 2R T A AL )
PEAEBONBY LB 48 2 T sk, HRT HCC
SRR I,

SEAB I, g B B A I I ) Lk 4R O A
TN T, A G AR 1 S e TR Ol %
BRIEEAT 5

PR B o IR o - W 1K (WO B G TS e
FA I T 2 2 DA I 1) T X4 R 0 (3 ik A (R i 5 Ay
B B Ry, E S5 UE W AR AH B Lo ) o A
UEA D) MG, 2 R E A RN I AR A —

Bk fk Rk a9 R AR RN MR R SRk K
m(x)~x/[In(x)-1.08366], & 5RHH X9 & 2B A
#i & L EREMNE,

40000 60000 0000 100000

FRS 5 E AR

FHCH AR, FATT T U B 3R R B AR A
P O AR 0T M B R I H B —
202 )5 ) 1896 4, A HIVE B B E K« BT IA 5
(Jacques Hadamard, 1865-1963) 5 LA %24 %
T # (Charles de la Vallée-Poussin, 1866-1962)
1% BEBT S Y o ARATT (T B 5 B 2 g AR A IR IR
IR 5, v BT 5 [ E B S B I LR 5 iR A
FHARKHIR R PE, X LeTRAT PR AR 5 S0 i ARG o
FHOE BRI TAREN, e T #8001
(IR AT SR LU (1), & 45 i e 32 5o A
IR — N3 T X —— i 2 24 N T JE 55 I 4 A
TE o MR R FHEr A0 5 2 808 B0 KR h 3k,
I el A B, a(x) 5 Li(x) 2 0215 i 25 /00, 1
LA P 2 PR 2060 R B A x 110 8 AL A e 282 184 o 1
TR IS, XRMEZE N 2(x) 5 Lix)
AL R 38 0 AH AT A AL 3 17 ) 22 HoE #
WA AL T ) o M L BL K B S [ ok 5 R
AATR I Li(x)-n(x) ot KT%E, XA A%
Li(x) A2 2 H o A i B =0, 1 Hoak g
M B St ORI D AE 1904 4 3k 0 [ 2002 K A= K
ffif#i (John Littlewood, 1885-1977) Frifedll. 24:4F
JRATLAEAE I T Li(x)-n(x) & —MNEIE S i 2 A 7E
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U ES/ TS

AT EAT — A AT LA bE 35 50w 21 TR af
RR FH AT ? X AE AR S AE 1859 4 AL ]
Bl . AR i RS A AR, 32 %
(K122 2 4k %k #5275 (Johann Dirichlet, 1805-1859)
ZIRCA T BT e T (Gottingen) K2 (1 48T
o FAES H 11 H, Al bl 3k o Wbk B} 22 B (18 {5

[ £ (Corresponding Member) . 1F 4 X} IX — 52 &

FE MR, B2 RATRRL A BEIRAS T R iR 3
R A AR\ RS, bR - TS
TE B AR B 1 I8 SR R 3 R 8 5K
AL R SRR AT R L IR IR R SO AR
20 MBI FE DAL FRIN AR T .

T8 SO E AU AT 32 0 A R SR 1)
T A S0, I b e R B AT N — N R
3 [ K

B —E AR

TR TS (RS S B I dn AR B
FATTR VP38 JURR B skt b SCURE i S dpe Ay M2 1K
W, MARAEE 1859 SFEMIBI “BNT 4T
BEM BN EA LY, RS
R DA A Ll FRATT Ok — R A — R AR R 2
S B A MER IR SO A FRAT UL ¥
K AR IR Je ik Iy, B ok s
A SRR — B —— PR 5 2 8 1 SRR 18 SCAN A R
(EFEEDHEE ) X A EA DR
RS MR

W E TR, Euler A -

c)=2 =[] -r")'
JEWFAT 2 A A Rl . B2 AP blIX —
ANRVENR R I T IHBRATIL R, Rhr 4

Lok, BB AT R AT A, R TFib LA
A HFEROKED TN,

XF 2 SPTRLIO B, BR 2 gl (A RIE TR
FOEAWAMR) . M2

ln;’(s)=—21n(1—p'5)=ZZ[(1/n)p'”‘] ]

TR, WA ESE T B ——
BAIAE LA W NG T, IEHT EZEA L
ZA, RGN SO T s T B AT — A AT
FPL T B Ak ek TR &, B T B — R
T IR R ML

AT LLE W, b A 0 R SR R AE AT T
Re(s)>1 R38N 2 406 W Sy, JF Honl Bkt 'S ik
W RS ARy (A RN 238 T ATIER ) -

ln{;(s)zj.:x’sdJ(x) .

o JGx) MR I R R L, ST x=0 HUE Y
%, PUGR — 8o, Bl A
B 12, .., RGNS EE 0 ROT
SRR Vns .o A5 J(x) AL T CHY x 25 T 5140
EZRIV T oy BRI e kDT LA EHEE
L J)=[Je)+(eD)]72 Kowe Lo BAR, XFEH—
AN tof bR 25T LA 32 B AT R () TR

X b A IR 35 AR R HEAT — oy AR A AT
(SEF

A U el 282 C R By B AR #, A aa )
R )M FZE R 7(x) 7 EHE KRR
() R B —— 0 R 43, e T LU A R T B A A
R BAERX — 4R L SEEG A
[, B8 R 31 ST IR AT 4 2k 35 WAy ——
I fige i % 7K 35 W7 (Thomas Stieltjes, 1856-1894) A4
=%,

W R G B AT BB R A A SRR 2 ¢
R EC S 2 EO A AR TR R IRIMAE IR, T A 7R IX A
3 T2 20 R e B 20 2UF aX g 2 2 (8] 1) G Bkt 2
R I e e | T . B Nk e B i
SR EIRBLA it J(x) >k, IXAE I (R E T
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SN IS, (HEIAEA B 5B 2K 10 8 bR 2
R Al 0 J(x) 2 (2t 5273 bR KT 1R 15
APIIREIEY —TF ) -

J(x) :2%[1' :t:—ln i(z) x‘dz

Hfra KT 1. X & — D&MW
9, B E e N a—ib B4y B a+ib (b Ry 1F 5L
), RIEW D — o IR, M2 ETFTXAARK
W, HERMHREHET A« X258 W% 1.
Wr b 2 GO TR RUR — AN B A0 R .
ez b, RGPk A DU ) S A R
FUPY 4R )5 A 1 25 ZHE KAMEAR (Robert Mellin,
1854-1933) Tk &, IAEE RN HEFRAZ e (Mellin
Transform). ZXFE—F RS F5 T, Hil4L
SR 0 e = el I S ) e T LR g R B
BB R 18 SO I AT b JLAL . IR BB R 8 S
) — R R SEH TR A e AT — Tl S AR ) A
PRNT, 6 328 bR B T [ A ) L e B Sk . e R
S T IR SO R S RS A R O R B A
K, b EHEFEZMNBATELRRERLZ . B
B4R, BATEC AR AR R O R R 2 AT
P, A2 AT AT R i o6 A S AR 2R o2 7 I g 4 )\
T 1) 18 S0 2 R AR R . J(x) (PR IE X
T FATIA: 21 7 AR 2 TS R 18 ST 1) 45 S AT T AR
F—AT, N RIS T T X
BT, AT 0E 20 SO Rk T
R, TRATIRBOR BT AE T A, DR X B BT B
CHT AN T AR T ERATT I AUR T . 7R
2 JEUR T SO e IR — S R A B
70— ACAC I 5 T 7% ST A T 26 e B 2 49 I i
PRI A T 2 MG PR BT At AT vl ) — 28t V7 25 TR AL )
% /K (Pierre de Fermat, 1601-1665) . iX{v ik
BUerFAAEERER (EAR) («Arithmetica») 104 I
HNHEAM IR LA (Fermat’s Last Theorem)
s, BTN T —fah s “REILT —ADEIEH
IR, AT TR A S AN R ok 7 E421, & A
I ), PR IAS A 1670 EHAb LT AW
T (AN T2 2t ) Dok, TaARME T4
DEE IR 324 A, H B 1994 4 4 05 [
B R Rk (Andrew Wiles) FTAE R . {HAR R 4

RJIE ) A W e 85, S BAE (AR I il E AN ROk,
B A R 7 B B R T ke ok, R E
R BUAENATE N, SR B IR AT R 3 3
IR FEAR RN, Al 5 DO FRBI I TIRAS “ BOE
FIUE 7 Fo =71 24 () G B B R IE W i — .
MABZ T2 A R WR IR — RN ? A 8
B2 g B E W A S B R B IS ¢ R
HERE 7 —FEWE 2 A H AT B2 2 (R AIF 5k
H, BREALRGEN. B2MENHS &4
RS AYE S5 DL A (1Y S G | s
IR AT HG o T H AT A0 B8 22 10 35 0 T A HEAT E 9
WO, BEX A SRS I VE 2 1S AN T i
S MO L 2 PRV SEORTUE WY 1, A S A T A
BsREE, REMARWRZE D> T 3 AL, B
AN L, B S TR v — S50 SN B I 4 A2
B T LA G A B R ok, AT AL R KR
R TR Y NP2 K o TR FRAT T — 7 1) B pi A
W B AR SCP LABRIR T AN S A5 Wl 1K) 15 U RGA 1)
W ——TC A B 4 R W] ——#R 2 AT A RN
IR B 500

4T, BRI R J(x) RIE AR, EARIEK
ST J) 5ERE R MF TR, Bl
i, HEENITET C(s), 18k ax A~k R E gt nT
PATHSCH J(x)e BITE T J(x), F— 2 BRI
w(x)o XIFAWAE, FH EHAEFI J(x) 5 2(x) 2
] F) 5 28 3R] LU 3o 3 1 £ 5 B 2% 347 S 3 (MSbius
Inversion) fi#H, HZ5N .

CRERINED

" n

KL p(n) BERR R SELL S TR B, IHUE N F
cu(l)=1

o u(n) = 0 (G5 n AT AR R I7 BB )
o u(n) = =1 (WIS n A HAAS R FEHOR TR )
e pu(n) =1 (IR n R ABEBAAF KL T )

WRDER (REBRERARRD XEE) HRER:
TrA x"yt=z" e n>2 B A R
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PRI A0TE T J (o) 3l v RATE S (), B3R HR
IR A JERXED BOERRAE R, RNER, N
S (s) 2 JCx), PR J(x) B m(x), 22 H000 A R W 58
G EATIRAE TR OBz P, XU 2 0
FRE A FEA S B A5 R A, AR —
WIRNERZIRSC, L8 Tp Jy eg R ik 1 (1 %
20 MBI AR LR S B RATR PO T .

FE LR BATE R, RE A SRS (R
ZAAFAEA IR ZIR G o 31X — SRR IR AZ Lo il 2 J(x)
MRy RIE . T ARE R R AN BRI TE
B, X B FFE R R AR TR
S B IBE T, AR SR T A R E(s)

[‘JI:S.I]:

. i =

§(s):F[%Hj(s—l)ﬂ""/z{(s) Q

S1RE X RE — A%l By 2R EOE A 4 bW 2 TT L
UE B, B e O E(s) At N 3 R #L (Entire
Function) , BUYESZ V101 L BT A7 szoo (1) 550 L #8 A AT
BRI AR . KR 1) bR B I L L AR A2 R B R
Bz, WERRBESSZ. FE L, B
JREE T 52 A b B, R IR R AT DX R Sk o T I
(AT DX LG e B K —— BRI A s=oo—— 11 R £l
AR, AR R AR L) o X TIEE E(s) MU Ak
Z

P X — 4t B ek B, FATTAE 28 — 0 Th 32 2 3
20 R B R I AREOE &R AC

E(s)=2T(1-s)(2m)* " 'sin(ws/2){(1-5),

A LRIR A —AX T s 55 1—s XPRR IR HAIB A
¢(s)=c(1=s) -

XAEGIHE E(s) bz —.

RGAERBAN R LG RN A EF, Hy &
T #R RNV & F BT AE T A E(s) = E(1/2+is)»

M &) B E SR A HEFR B, E(s) R R E
J& O (s) M F g LRSS — i I, 2 (s) 1 F
BT P ALE S s=—2n(n A ARE) HTHTL
U (s/2+1) M, ATIAZ € (s) IE mish, 4
B (s) M AL, DRIIE &(s) MEF R H R 2 (ML
PR L S E A Hemgihvl, &(s) KB (R
PRSP L% AR 2 f0h 40 B8 T Ok, X2
HE&(s) MlFhbz =

T &RAN & MIE, () Re(s)>1 WA F
mOCUEB L Buler RFIA XD —3C, http://www.
changhai.org) , At &(s) 7E Re(s)>1 W B % 55 ;
SO T E()=E(L-s), DA I &(s) 7 Re(s)<0 1% A1

BARAYFUHEEARE, ms-1#E—FTEs=1X
T RES) 89 R & (A A LD=E0)=-L(0)=1/2). A 3t
E(s) 89 R B Ak LA ((s) B9 R &AL
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T KR &) M F A——IM 2 (s) BT
BAEFPMNEHA—ALT 0<Re(s) <1 XA,
L RAIS S T — R E S (R ECE S
TR, TR 2 - B CRE AT AR L E S
7 F 5T 1 0<Re(s) < 1 RN . X—25 3
SR B G OG BSR I BT A AR LR SUE Y T P T
[ Re(s)=1/2 M H & AT EE Him, (HRGHE 2
TR,

B E(s) E A In E(s) BEAT T 9l -

mg@):mg@»+§]n@—%)°

Horp O &(o) M m (BEE R R ¢ BN
FR—REFKET IS T ). APk
XA p #E4T, IF HIELLSEHR p 15 1-p XTI
J1 AT (T S(9)=¢(1-s), PIIEZ B 2 DA p
5 1—p B E 77 OB ). X — nURE S, KoY
LR GHOE AL, HR AR p L 1-p B2
Jea D R WSR3 2 i Xt T LS R A A
HERMKARN

) =)IT[1-2
pP)e
TR 1) 3 e B 5% 2 20 147 BR 22 100 =Xk 1 2 6 1t &)
LI CHLZE E(0)=0) , fH 3T U6 75 e Bk i ) 4 9k
—HTR, BHBT &) & MHEREX —F %,
HSE R 2 1893 4 A" thy B 1k 76 6] 4 R £ 1)
LT3 PRI M R G TR 45 o B ak T [y X A
E W 2 2 A8 SR R 2 T 34 41 IRIAE IX — 4138 )
ME—— N E PR LS,

R, RGO S B 5 &) 1
LA GHEENH R, WILRETIT &) 0
UM, JF BT T AT

1. £ 0<Im(s)<T M X A P, &(s) I % niB H
KY)Hy (T/2m)In(T/27)—~(T/2x)

2. fE 0<Im(s)<T [ X [&) W, &) 1 A2 F
Re(s)=1/2 N H & L% s H WKL (T/27)
In(T/27)~(T/27)

3. &) T 2 S HAL T Re(s)=1/2 If HL £ L

REBRREAFMTRERLT fRARAZRKXGIENR,
1B fe BT 525 M08 Iné(s) AN MXIATRT
— &) 1 E(s) R A KT (s—1/2)% 698 S AR B 89 B3
B FHE T E) VE A (s—1/2) M BB liskm X5 e
AT RBREABRXZAEEFKZ. FTELIERH
S TEME R W, RZEEF L) WRESTH
3 Iné(s) R M KA ACHAE T L. BRPTA X
AR T, REAMRIEY, 21X —8— 5
5 G35 RAAAE AT A LI,

TEIX =S, B — AN A TE I 4
Kooy i SR SR T 5 2 (AN R 8 T AR X
— i A TR U ] —— W AT AR [ 5.3] RO
W ——B e T g, AR UM EGER ) o X T
TXA i RUEL B IR W 48 AR 0<Im(s)<T ¥ [X 1]
P E(s) I S 80 nT R d&(s)/2mic(s) WA X ik
{0<Re(s)<l, O<Im(s)<T} 130 LA s 42 A0 59 45 5.
TERBER, X ANNOBSER B4, DRI
HESTFT4E (WmE—). B2HALHHTZ
SR IARRE R 20 T {HE 8 BAR K il T4tk
M3 1K S, TR B2 46 4F )G (1905 4F ), fil
TS T I — 85 A A [ H K 2 XUREE (von
Mangoldt, 1854-1925) ¢ i THEW] (X — 45 R A
IEI R N B2 - 2 RIREFALL) .

AT B S R AR TR AT IR X SR ) A 5 A )
AN A AT B ED SN AR LR AR T K BRI A
AN RS R AS A A PR R DU B, X A
W] E(s) 1 JLF BT A 1 % AL T Re(s)=1/2 1)
HEZ b XA A, Bohelie
AW R 2 MR X REK —HHTZFU
Fe—— AR Z A5 H E AT (1 A 4 S 4 2 0m A5
% BB YRR IK — oy ) A P ) 2 58 A E 1
A, XRLPERY, M E R I, fil
WA A B T . a2 Al e 4oy
PELFE W An Ty, AT R B A E I ? ik
FRIE T 9 5 A LA (1 0 A R 1R 2 ATt TE A5
To BRT I8 AEINR LA, BBIEE A H{EAE
A B kX — A, At X — A R LK & R B
1) — R ik P45 3], (R4 IS AT 1% 2 A6 2
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ALARRMFER . X2 ANRZHE N ER
Ve R A 3] 1) AT OG0 — o ) A A S

B I A oy U SR = R IR T
g, R L A, AR Ok L R T A
A PRS- AS i RLE E RAEAE T YN s AR
TR OB R T — E 24 i
R3S = A i il —— e AL A A ok T ——1E &2 K
LR B SRR E/LZAWR? ®
HNGE . AH R 48 U035 44 0018 [ 5 KA KA g
(David Hilbert, 1862-1943) 4 — %% 4 A 7] 2] 4
FABREAE 500 4F 7 IR A, A g5 AL IR) ) ) 802 A1
A0 B RAARE I DA R AR Ak - RS EAH
N Ye T 2 A A2

AEIE I, A RAD R — 8 0 B SRl AL i
YA+ SR B . AbAE 1919 4F 1 — W UF
SRR AR A 11 U AT A 2 A R L B A = AL i
ey TEAFRRWT AR I AT AR 2 A7 T B L2 2l 7R B oK
A 5 1T o — > ) B ——A /KA R AR S ) ——
2 B o R AE IR, DR O R AT A SRR R R
oo AEMUAE T 1 JUE, F/RMAEFHESE LB T
iR 25 -E ) B g e s B ARG, SRR e Bl
WG R T 5 T AR 2 AR A th VRS A LB
I fige o o

WETIE L AR Kl %, — B A& B
ERFENAL B G K B 2 8] T R IB X — A
b, s B R A I o Al -
AR MG, HER T % AR RIRE” X AR I AN
SEE . BEIFHTIE « “ AR E XTI
AN TERG IR, AR R AR T e T Ak 57 1)
ZRUn, RO ST IXFE W F R E T i,
PR A e o R 0T 90 1) B H AR AN SR A2 7. B
BAUE AR T i, BEAECE R DL AR T
ok, HBASRICHRMREN. BIFHRMRLS
Xt TRZ0 “HEHR” —RHEH Iné(s) 14
Koy i 2C B SO —— R A A 2 e A CBRR I R
BERREE — A T ), AT A R I A At
UL EN L A OCE . M SR, A
g cmkh g f I — TR el «oE
DLER S RS AR BT AR N AT . B2 R AR fvis 5 42
WX Sy ek < EL” AT B FAT B H
b7 BEMIG. F—TJrih, RENTREHMMNE

A7 AR AR B T A 25 T K A
T JE TR DN (034 A 1 52 PR A I AP 20 1o P itk
At X 8 8 ATV WIS A (1 i i —— AR e 4
TN BEUEAF IR 10 5 AN iy il —— N % & A7 T iF
ARG OV T Al s THE T, BRATTJo A n i A 22
UEWI AT IR ) -

BLAEEBATIH 26 J(x) # it 5 Eok e AT E(s)
5 SCR AL S, T LOKE Ind(s) Ron A -

lan(S)=ln§(0)+1:[(1_%]

—lnl"[£+1]—£ln7r—ln(s—1)
2 2 °

Xt Ing(s) MR IXHE 9 20 i H B2 T 35 J(),
{HZ R 3L o3 filt AR J(x) BB Rk 5L B A 10
HHLIR ARGy FE AN S, DR AR B AR AN I ST
JO) AET — W ERUY, kG 2] (B m] BATIE
Bl

J(x)=—LLja+iwi|:M}xzdz

27i Inx ? a-ie dz z

K Inl(s) 1973 il AR B3, 48 BTl L2y Sl
B, a5 R MR

In{(s) 2 X & 47 X 89 AR 45 R

~In(s—1) Li(x)

%, In(1-s/p) ~Zimgyo[Li(x?) + Li(x'7)]

* dt
—InI"(s/2+1) Ixm
In&(0) In&(0)=—In2
—(s/2)Inm 0

fE ik segt e, %) Sdn(1-s/p) IR Bk
A, AR —Simpno[Li(x?) + Li(x'")] &% 4 5%
A A B X — 45 R &S, AE
Iné(s) M ERIE P —F¥ p 5 1-p WATHEC XS,
1M HLE DA 20K Im(p) M /IS 2K IR SR Fi . B2 2
E 45 H I — &5 JL I 7R A 38 TRURR 4 1R A 2800 A Tkt
E R EA TR ST, (A TR A 28 S A I
K R DY I RAE 36 4F G (1895 4 )
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b
7.

s

Y hERT

CAraid Bt

REZAEEA P RAIERH BT ENEX T T L AHEA.
JoH THARE R F FARNE R ZM R, A2HIELT F 7 £ Lo

SRRFFPITIEN] . SIAMEAR I — 2, ERE
X I K A IR HEAT B I B T AN EEK,
T3t A2 % BT A 1 R p, 0<Re(p)<1UF34), X L 3k
ATAE BT T 46 30E W ) 0<Re(p)<1 Eatk, X —NokFE
LA (AR R R 25 5 FEBR i ), st d—
WA ol = F B —REue T — AR
ANET RS R BB AESCE R AN BAT R I S5 R
LAUERT, SERG R PRI B IR s, XAl iR SO —
AN o T AN T I A 2 IR BIE B Tt [ R AE
X FPC I K ) — AR AR Z U 2y
M Ak, RIS RS BRI . XA

¥t Re(p)>0, 2 d Fp 5 1-p & AR HERE
) 3t Re(p)>0 4 &F 7k % Re(p)<lo

Pl 2 BLAE T — A . AN X — R 2
WAETT i LRI, 2 AT ELSRAN, IR 4 R A
B IFAHIG 0<Re(p)<l IXFERIFAF. i LimiX £a4h
REG/ENT Jx) FEIE

J(x) = Li(x)— Z [Li(x”)+Li(xl_")]

Im p>0
© dt
+IX t(t2 —l)lnt ~in2

RG] BT 20 5 J) IRAR -«

93| A0y,

" n

E LB G T3 3 M R A A e R IA A, e
1859 4E R SCI - TRAE . BB [RIX A5 4 Y
SRR R IE A, SRR (i J(x) &
w(x) (5 —T0UIE [ 45 HY ) IE 2 224 I 1 A 5 21030E W (1)
FHOE IS 45 3R Li(x).

AL E T RES ) - BB A REERGH T
TR ARSI RIE R, BB RE A E W L%
SURLRS 1) 2 H0e B, X2 AT A ? 3 3 e SRR
WAE TR CRBIMAERE AN E R, 5T J(x) MRS
RS 5 % AT KA I+ —Zim-o[LiI(x)+Li(x" )]
15 J(x) B, frfr e mmies -+ wi s, b
PR, P 32 500 A 1) 4l SO A —— IR 8 41 5
1 25k P —— LB AR A T XA SRR (R
HOCAEF LR S A R M. BTk, XA
HO A8, BB EMIRSFE R T2 5
SRR % T —— RISk 3 AN H) % U sk —— 2 TR )
FHE G o IX 28R F R W) % 1 DTk gt % — 1 ik
B AR B, 51 SE R ME S AT WX E
i o 1) R JORE FEE —— gl % K 46 Tk A LK 1)
PR E——YE T R B0 S Br o A 5 R e #L 4
HH T A A TR A B R R . T X D)
HE TR E CRBERF LR . B2
{1 22 25053 Aii (10KE ff 45 SR 22 BT DA e 57 R 0 32 0e
PR B2 UE W R T R, R IE S R R Y e AT
BG CRECET LE s AT SnE K> (s
R AT T R A O AT A LT AR
0<Re(p)<1), VLA M AL TFK H 2 20 28 5T ik
1N NN (TR LR Wi o B LY U W S ek R 4
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@;&%@7&7&

SEBR Ay A —— R B 2 (1 5 R ——Z N 1 I 22 .

bl 1878 =N Sh A E S SR Y (N TPO I - el i
55 3B B a3 A 2 ) R 4R 22 90 36 A A4 R (9 52
We? B FATOEWMAT T —RIVGR ., ZEOEIN
UEBIAS e I — Ay, IRATPRAE 5 Soh 4R 2. 7R
FHOEE AR 2 )5, 1901 4F,  Fi 50 5B
(von Koch, 1870-1924) FW] T, {f 1% 2 5% Ak
3, B FEBE B FHE R AT ) TR 4 g 7
O lnx)UES ST, 5 — J7 0, Li(x?) ) 15 Bl x 1)
LA xR Inx (1 77 3G 0, AR — X E R p
5 1-p 4 W 10 ¥ 3 o7 8k Li(x)+Li(x'") #2152
Li(x"?) ~ x"/Inx. X—&5 J7n 2 H0e P15 5 4k

HE—BRATHALA S, BHlEHARLEHE
B 0 A7 2 10 0 46348 £ O(x ) ( i A & 4F & T 22
BWE A O('2)), M HH L RA .

!

| Jflllﬁlll:'l& ¥

Br 73 A5 Z IR O 22 AN P REZN T Li(x')o disi |, 0%
[ %2 5 25 R {1 4% (John Littlewood) B £4IF 1,
FHOE 5 R EIBR 3 AT 18] ) A 22 S AT Li(x'?)
Inlnlnx. X 5EF )45 R O AR 08 (I3 mi#A
A x'?) o DR B R AL B T R AT 5 A 23 AT AT
XA s RSk, B e R ARG, RunE
BORBME PN EFRp Sl WE T
critical line ( Bl Re(p)>1/2 B Re(1-p)>1/2), # 4
EATT I NS I (KT 3 DT R L)+ L' =) 1 32 B 2
KT "2, T 2 B0 #1525 4052 Br 23 A0 2 18] 1) i
TSR AL ER 2L E T, H
T A8 IR B 1 22 000 I 3 B0 B 4 AT 2 ) ) 4 )
PR ZE 10 T o(x), e 75 T B2 2 R AN ST A% T
M o2y, IXH e RATR/MIES.

DR, ot 2 i o AR () AE 9 A8 202 AN R 31 T 30
BLRE B IR 25 H0 0 A0 )5 A7 e BRI RR o 1K R AR
VAR YN R EE SN E RS () ¥ (i
e AT B AR

P | . N
:._|||,'||,!! 0l ] ,

HOESA/ B 70




H

ER R /AN

$4. B A EHITEEENRRAIE

IARE, 2ZEK,
IE R Z BRI EFE £ 5 /R 5

F Lok, “BR” —HRJUEN B, d—H
FOPEEA FIERBE B RSO, AT 1 G5
S Bl i B B B AT R S R M A, T
BERAARMTEfTAE?

ImERHEZ—: FRERR

MRFEHOR YL, T IR 5 o S B I BV ) 4 T B X5 A3
Ve, BB RCRIEEEAT L W -11 PR, MRk
SRAE 1 22 M (¢, ) A2 BOE T E BB, (7 - ) W
AL BB 5 A s T AL ZE . — A KARAE
AN T =687 Ko BTLAER ¢ MZE LA KEBAER 1, I 21, AT
M(t)=M(t,)=M - LRGN ASEM R ASE,M #iAER
B TR P ILTE Y b, po RO #JE HESN 2 A
J, WL R SCRE (IR SR s, it
AL, RCERERS YR H - R A CIRER, HaekSE H AR
AR R T AR A S = A e X 5 s T
PR, EAEAA RS A < 5L

IMEEEZZ : (BAMZADERRIFHERFRE)
A% TR e AT ARG H 24T, Py DA el

FH
I»H:l_-t
I1§
'y

\Y [ethemrics Education] # ¥ #

— e SEVF(T)

SR

FAT RIS S A A E A AR, T RABOR SRS,
HJE R 1 PRI, JESBIE R Tl Z B KRR £
Iz, FAEA A ORI 548 H - M i AR ks Jr
FE) MR BEIS L, T LR 3 OT [RR AR 984T s AT
FRHEL PRIl “ BAZH]” BN BRI R 2
P, Xt IRy B, HAREDY

“HE TNAHUPE (second inequality), B XA BH al i Bk
BHRDS, RRZR I, BEAEF 2B
LB PSR

FRERRH=RAHH
I 2oy = ZEMSy a,=ZEMS> d=SM» WHAT

B=2r—p—p,-O0=0,+a,,

d 4 d A
- . 2 . - .
sing;  siny, sina,

sin g4,

sing, _ A sin =k ), sin(f-a,)=ksing,

sine, Aysing,
a, =cot”' (—k +'cosﬁ] (1)
sin
FERRAG L « ¥t A0 2 A — A R oAl 22 LA

KEAEH (BEE-12). {0, 6, p, ) & 520080 i
a=m—-0,—p, a,=m—-0,—pu;o A, IESZ e R
A, sina;sing,

Zio
A, sineg;sinu; &)

HETHIRETRERIRF e (2 2—) -

FETT AT R, HUER T AR Al 2R — A RS
CEMS R, WRMHRIRRILVE R E AR S M s, B
e HRW R RATEV I E 2. AE CBrR3C) o, Bk

Ber ot/ IS 11



\Y [ethemaics Education] # % # #

UNIRARE WA I o0 i Rl e
ANATE” CTRRIH - 3B 4K
ARFRTTRE) BT AR A fi] s A,
HRRpiok 2 2. A NE, €
KM ERSE H a3 (14 3l i e
HE RBESCH S A R
¥ #fy BB AR A, AR AR AR I
Eh

SRo=H,

do . .
w=—— (i) Q)

A7 8 AR b,
Z HE I b g, TR H— NS
fsds, eAIRE H g R
BRI T B IBUE @, 5 10 R S AR A AR R LSl i
PR CIES LA

A -11

R

FEE 6 AER 45 R — A SR 1, H1E JLA R
Fyks kR 2]

2 =2 2
A; _sin” o sin” A o,
w/

E sin® @, sin’ u;
HATLL e S Eos JAR T S .

Fline -1 CWR 0 o, Jig bl 1948 4F 5 H 5 1H
KAEEPPAHE, TG = A K AR S SE S A . 2 DL AT
(1) 55 i PRAT 2 AH WP AHSE CEAHAE 03% 2 ). ATk
AT AR L e R PR RS, T BRI EA MRR LT
AHAR o JXFER AT LA b S A BRI T A7 RSB, A g sk
TS AN Ay T2 1) S 56 1 72 1 (experimental law).

HITHERGA R ZIRE (G R2H2 =) :

FESER UG W2 W], RSk, SR TR BRI PLIE 2
e — DKL TIAE R — MR ? A% Tl S L
HUER I BVHENIRE R SN W] A3 8 R A, B

Sro=k, “

A/ -12

[ sEREIE

() 7E T AT AR IR R Rk, R SEATiH
BRIGTIAREE,  JRRIEE =0T S RRUE” 1
Ao EYR, B RIVK TR, AR5 P R
SEA R . Fid =5 K FT 1609 45
) ORI D HIR R [ A DL & S e AN T AL
{167 TR ARE AT [ e S T U e i (13 ), Bk %
T M CEHMITJE R SCFEMEEE) (Epitome Astronomiae
Copernicanae, 1617-21), 1M 454 7S NMT 2 & ) €
BRI ) ke R+ (S 2 i) (Harmonica
Mundi, 1619).

(ii) 5 B R AT JLAT 2 2 R A L4, BT
CABRARAR BT J S S S P 0 T —
e LU 1 S (R AR B 5 R R T B R E A

o WBRERRRNE, (HR AR KIBT 2 e (K
HELE -

%W%Eﬁ%Zﬁ%ﬂﬁ%ﬁ@ﬂi%iﬁ!

o3 —J7,  HENT LTS W2 W], — A PR RO LA
ML B Z AR AR AR T RS T S R IR, R

©)

O T L, AT T DA S H 4 R A A 1 R R
oty 6} el =IO Redl, |

Jolt,) = ¢} + ¢ cosO(t, )+ ¢, sinb(,), i=1,2,3

—=¢,+¢ cosf+c,sinf

("

Her e/ BIERAY T2
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AT {co s cf s eiyy RIA T LMEIEVF 2 RIN Jolr) A1 0(r) A6 AT XGEXT T BAT R R R IR, ARG LG
N R, ARSI R (Tl Z ik LT
L . , RICHBEPITHY LT, I AR HAOZ T 58 35
o(t)=c} +c|cost)+c,sinb(r), i=1,2,3 e . RN
Yxo AEULERTRIIR, SUE R S,
kg Bk S5 AUR JUTAE AL X, T LR T
MR R T A5 R PR AR [ A

ot 5iEie

(i) T8 AT S 2 A BRI SO e R 1)
SRR, e - RE Y, R AR
FEARE LT, T LAAE A AT PR H AR WA 6, 8
e S, AIFIRHETGHN, dARB AL
TJa Wz W2

() FEEV 2, — 5 AN T LA BGE
KA PSR A 22 LS KA I H - H PR 2 P A .
KT IGE R AR R WA 5 T, REEEMET Y
b H 1 5% 52 A aT DA e S A S S SRz . L
Lok, bSR3 RO, DUR T

o T Ui, BARA R MRS {(w(t) ,
w(t)} A RAR RT LIRS HE S 28

(iil) A7 T HUER IR Pof2 =k, BT LA w(0) Z
EER T 2k ) 2(0) = Joolo) FEA AT RLZAH, R
RO H BT AR 7 Ak B RS R . BRI Z
TR M R 59 A PR R R AR W] LA O B AR A Y
R R N TR, AT MRS H AT IR
AARRTTRE, — R T I T G B R AR T LA BR T\
MEILEAT B AR AR 2 Bt . fibar I, HEAr A
V1 TEC PSR T B2 A P PR 2R S — Tl AR 17 24 PO B

OB R R KR T (B, By} A% = 4 1
I".2 . r,2 a),.
B @; ; 7 ;’ HEA , o, rf—z P
i J i J
1948.5.5 0.969 (AL BB R ) 1948.5.5 0.969 (@YY A=V 6~ )

1940.10.26 0.998 0.968 0.971 1957.9.30 0.983 0.976 0.986
1938.12.9 1.016 0.952 0.954 1959.8.18 0.961 1.006 1.008
1937.1.21 1.017 0.951 0.952 1961.7.5 0.953 1.014 1.016
1935.3.6 1.001 0.966 0.968 1963.5.23 0.962 1.006 1.008
1933.4.18 0.977 0.990 0.992 1965.4.9 0.982 0.984 0.987
1931.6.1 0.958 1.009 1.012 1967.2.25 1.005 0.961 0.964
1929.7.14 0.954 1.014 1.016 1969.1.12 1.019 0.949 0.951
1927.8.27 0.966 1.003 1.003 | 1970.11.29 1.014 0.954 0.956
1925.10.9 0.988 0.976 0.980 |1972.10.16 0.992 0.973 0.976
1923.11.22 1.010 0.957 0.959 1974.9.3 0.969 1.000 1.000
1922.1.4 1.019 0.949 0.951 1976.7.21 0.955 1.013 1.015
1920.2.17 1.009 0.959 0.960 1978.6.8 0.957 1.011 1.013
1918.4.1 0.986 0.981 0.983 1980.4.25 0.973 0.993 0.996
1916.5.14 0.964 1.003 1.005 1982.3.13 0.997 0.970 0.972
1914.6.27 0.954 1.015 1.016 1984.1.29 1.016 0.952 0.954

F -1 AN KB A6 o] 52
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F£2) (1571-1630) to 2% (1564-1642)

§ 5. WHTRCFEI B AT FRIHF IR

R E, 1EmKiE
KX EAEETH—, ZEERE, FTH5ID

A B SCI R SCE RN A SRR . BTN
Hgdrpt, BT, Ak, kR . Bl
e § 3 PTIRIR S B =), WRR P RESR R
AMEIFR] T RICARI B L0, i H AR 51U AR 0 4
THERE . B RS (AR (Galileo)
S BT A5 K HORRSOR L) #1687 4EAHII E (H
RBFA B B (LU R ) ) RIS, BEPE
SCHIEREZ A, A AU RLIE Y Bz R SO ST M
TAER AL PIRE, wT AR E O B SR R4 18 (R
Rt MR SIANME, WA AR B, 7
SRR TR, AUAEA h fT s P RS

(1) 1608 T HIHIA « & FO6FJRB A2 ], ok
FEAEAT 2208 T LI T A WD 5 i RS 5 Al L
T 8038 R B E AR SO L (i 241 4T
Wl BES R e T RGOUNM LR BHERE, fedt T
RIS L 2R, A5 i HE e o A b RSO A B

(2) Mg (Galileo, 1564-1642) (T Sy S286 - H il 44 L
SORHRTSES, s s Sy, S E=m-a
SRR/

(3) i FJL (R Descartes, 1596-1650) : fi# 4 JLAT, | 3L
PR . CALAE ) 2 RIS 7 2 A O 2, s

& L (1596-1650)

& F A7 (1629-1695)

LA I SR o

(M)

(ii)

(iii)

(4) TFEBRICEINE S E -

AR = CRMEJE RS2 ML) I 1 A Wi R
PESIES S gL

A 1627 4F R € &3 K R4 ) (Rudolphine
Table) % HUAT ] FL e AR HE 11 A5 A8 2R

LTI AE 1631 55 11 H 7 H&H KRR H, 1631
FRACHESHEE®WH; W&t &b
(Gassendi) [FMLIIE S, AR 5 28 M BRI R & A= AE R
YO0 W 1T oA B WL . B JS 7E % 5 (Harrocks) 4%
W I FE TSN 1639 4F 12 H 4 HieT 55— R4
S, JFEAE T RN a5k

o A wh 228 R A 4%

Beeg ot/ IR SEAN T4
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% (1601-1665) AT (1630-1662)
(5) HF M (Huygens, 1629-1695) : Al 5z sh (B0 )1, 2
EAB B M E 5 BT

(6) #%h (Fermat, 1601-1665), W1l (Pascal, 1630-1662),
E% (Barrow, 1630-1677), LA (Wallis, 1616-1703)
E R 4> T L) T AE RIS 5 (Hooke, 1635-1703) 4E4)
B C AR AR AR A At S R R i A 22 U5 T %
e, g fik, e frLlREE A, Th
UMb AR ENE Lo LRSI, KMl 2 2R b
P “ENT

CJRPEY PR -

CI By A Ty 20E RGeS RO 0 #, X T R AR
BAT, B, B BhEAEER ROR (RSB B
DMIAE S G TF o W SO T 1 22 A i, B,
L, T, 1y, R INIEEZ NI E S s IFAIE T
FEAEH -

B, F = mea AAEFI S AR st

() FErPr Py 42 AR JA, s = 40 U2 A
) L L

B PERZ5IANM:, KR EOR . Hohig
hy B 2 L HE T I DY A iy ORI R e AT HE 1R T R LK
5112 (Law of Universal Gravitation) :

ALl

wAREF N TAER A #s, Bp

1 - — . .
5 o =% < op F2a % (colinear)

2% (1630-1677)

A (1616-1703) & %, (1635-1703)

A2 @A A B A
= @\ SAE A A 69 Ko e BE B g AR L

GA3 . E—AEAES (RES) mEARNFESF
FRB LRI A Z T, — AR S Huid e R
BNV By B B —

R4 AN G F A ke T e — AR

EHENFRATHEREEY T EZ

5171 (— AN F a5 A X)

(@)

(ii)

FETT ) CRRICE) 1, BRI iR )
e H =R T H - MU RERIE SRR FROKS ] L &
R e A A i B TR T T e A T 2 th i
S5 AR AR R LI B A, B B
L 8 4 A W T B e T S N N
Ewlg Midpitr, B

%iﬁ&vzaxv+6$xa:5?xa:0

< op Fla [l B ] < a 250 O

AR ANRS 2 A BEAR AL 5 P 02 1) D ) TR
ERE (SHEA B P T riE L
W,

PETC R BARE PR A 27 XK A
SR AERIEZ o A7 AR $ S b T hnad B
FEDNE AR L T7 1 1 70 B A B S T

B3/ A

75
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A A3 A SR T Ji 5 A A 7 ) 5 (TR R
2o JLAS Ty, USRI HUEY T Al 2, R
SRR w6 22 JC DTk (should have no credit
whatsoever)o {HZ BT (JEUHE) oot 1%
R E PRI o AT, gt T DU HR AR 1 it 22
YAV RS YA I U S RSP S N
e

(iii) i 3 I O I . LS () A
X ERIRIE, B SEEAUENIA & i, o
E a2 AR AEAE R T ) T R
PRI RE— 1k 5 BEA REAB R

(iv) A4 XA B A D) Wiz 4
R——TTHI I ERCEE, WA EH
JE M Ak SRR TSR 1 5 g, PRt ey
IRBHXETAT AL 51 R F e L. i ok b
NG —, AReERITAELII) 4lise 4
WA AW HE R, HE—H
1686 4= A 1K il SLAE 1, Hifih 1686 4F 6 H 20
450555 (Halley, 1656-1742) 45 ) Wax st
Rl —E P 1686 A H KK (JH) )%
JRER . PR R T 4 CIRRD ()
AT T BUE W EN SO Ay A

ST LRJLA, §6 TV L,

$6. Ein (RIE) PHEBSTRILNEE
EED ) E I
(6.1) Eififw i 2 HOIERA

LR, Hikbdk
A5 3 BT — W Dl AR A T AR
A ARBC AT AE? 1 13
7R, FORLE 53 2 R R
PR R FORL R R TAT:
WOIER TN FR R 5 a, Fd,
Wt R E, B B Y
SR AR LA 5 St A -13

vd = o= Z”ab, V=
T

Vi

Forb, F 2 )OI B AR ) A ey IR I PR S )
RIUE FPR M F,PR M L _F i —0q- A% T a, 18
FIRTHRVER TS E A, AR g, M F, SO
FVFMAE, ML BRI (4, 4,) R RRKZ.
L WY F R Ry F R WA

—2 ——2 ——2
4’ =FF) =FH +HF] =(d, +d,)" +h*
4P =FF =FH +HE =(d, —d,)* +}’ O]
= 4b’=4d’-4c’ =4dd, = dd,=b’
FUL A I
_2mab 2ma——— 7ma

ar ~or M B ®)

e, BARAH
F,F=F,F,+FEF., FF, =(2acos0,2asin0) )

:inFz'=iﬁ1?2'= 2acos| Z+0 ,2asin(£+9j o)
dt dt 2 2

T Ty A1 2 1) 10 4 107 B LT % 2,
L d
T 5 5 0 S S 2 0 fie ehe s 0L, = T

d ==, m7a, .,
EBFZ FI"Jb—Tf‘r'rﬁ%%”/sz, &l

27a’ _ 4ra’ 1

T (cos(z+8) , sin(z+6))w= e ?(—cosﬁ,—sina) (10)

a=

3
IRER gl kb 224 L g
T° 2

(6.2) Eifsfna 3 BERA (FFEENFRIEIRR )
T, (AT K, A3 me (B0 ) g
E=%(—cosé’,—sin6’), K>0 (3<0)

M IE S op [ ) CERIA ) ), I8 AT 55— % 8k 145
P =2k o JRRN

é=il7 =£2(—cos9,—sin9)=i\7~w
dt 2 deo
= v _d_ ZL(— c0sd,—sinf) = £(— cosd,—sing)
dd o Lo 2k
:;(G—Z(—Sinﬁ,cos@jso (11)

IRBPAFAE AN ) e AT

V=

(~sind,cos@)+¢ M\‘;u‘ﬁﬁf—k >0)  (11")

e
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%A{Z—I;+E(—sin0, cos@)}=k JRED - (12)
| % - %{1 + %5(— sin0), cosB)} (12

| R ABILRET (njgl) K WA AR R, O

()« U R CEE) i 17 KA, 1Y
L 7 ET . R TORITE B (Wren) 7 IR 0K #4103 44 )
" S W, AR TRMAED], UL U A T 2k P A
e e L D3 S R0 B . 3L, b 3 T TR I A
R JTAE T3 FH 45 60 (3 R«

(6.3) EHiffnd® 4 (JFRENFIEZ & 71) HYIERA -
Wk 14 Jios, S A AL SP=(Mcos®, Asin0 ), L

WEQ R —AE R R IOBRTB I, o A
¢, RN K/(2k) . e

¢ el K/n) WP, PRS-, HFEm, 4 pEop i
144 (- sind, c050) 1 (cosd,sind) T 11, BLASPO I i OP-OF = R 2. Ao QWL P b3 AR T RV 1% R

>2), T —MLVHZLOP LA, {r,T, /i
{Q, 0, PR sk F, i {Q, Q, A {r,T, } gEop
LN b T A (e TR . B 15 TR, AOPQ, R AO,Q,P' i

LS +&(~sind, cost)
2k

- "’
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AR =S4 F, PTEL

(13) Z0PQ, = LOQP' (:=at), QP :QP=R:0P

g, T EIMHMANIREL, wfe pr sk fahde, WAE
TET, REAC S 9 P IRK B L (45

(14) Q0 =dp, OH=0Pdy

TN IRB TR AQ O, H A1 O i it g o o JTLAAT
(15) @isecaﬁi:secaﬁd(p

% 5(00:) M s(0Q% ) 4 WL B 5,0, B QI 4 op il
W AR A S, W FRTRAR -

16 |s(ge.)=2-0F 00

=27Q,P'sing-seca O, P'dp

=seca QIP’2277 sinpdg

CBELY | FIIEILE %

=seca@2-‘S(§{_Q\2')

ﬁts(@)mﬁﬁﬁp 51k

a7 cosa«G'@
or
o7 500 e
=Gpm-———=Gpm-— S(QI'QQ)
oP or

w5 L ER T Q T B R 510

5(00.) p-m
Ql_f)z

o B Sle(a0
=Gpn=_3|s(00)

(18) ZCosaG

47R*p-m

—_2

=G

=GM _ 2 MR
= M =47zR*p (Q A5 )

()« e BRI T 2 SE i) SR A T BRI 1 AR S5
T4z R FUEWIA S il R T2 0, 8o BB 5% T Bk A AR
IR ZR HE, ERWUEAMEYISER W, i A
JEBL T BN FRAN-J5 S e A2 o) Ry e S DI e 45

§7. 4518

MEE FEAIR B A B, BRSO AR ZROKS 2 5Kk
KA1 T T Z MBI 5 LA RICF R R
W Frh B 5 A, WEFURMLER R D KB R AT R IE AT
) “Flrz i WOGE A RO B0 . AM4af, &
A LA RERIE S T8 B CRrR3Cas) AR CJsEE) )
RN ILITE . RICAR) B2 BRSSO
P TAER) =AM R B M RS0 T =3 B AR AN e 2 10
Vio BEMUMNENMMEE S EY AR, JLfree. RI0¥
Y BB DIAE, AAATRLG ; T H 3l = AN FR TR 2
Pi TR AR A e, AR 5 LOTIERIATIE AE W] 24
FEPE Bih), R0 EARAN OIS Z BOR P T 4R FI) B 27
LW R R P, HERRIIRZ RS T2
R PE SO AR S — MRS, Ko e e K, (49
WA %, XA SCARIATE S M (CTlz ik
IR TAEY), SCEMR 2 — =, EAEM
5 . AR HEUR )Lk e i4s

(1) JUArT 27 PR A R R SR SZ 48 ™, B eI (L g
RIEMR, KEA, FIRR (A, BR#ER ) .
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R F R RR L FTEON # R M AT OIS (R
BRI/ S BRROATER ) 1052 0 KCHR 25 BRI A 2 35
BOBAET 227 B — ERIER . S8 TR AR
2 S S, AT T RRES, WA R,
S LT Al ST 2RI IR A2 B b A SO A R
2o TR B 2R 2 A1 0 P B 0 B 15 2
S LT R !

SO RO, KBH R K IE 2 58, SRR
HAR—HAE A —A “ RS, TATTITEF SR I3 2
A 45 (AT (physical causes). JLSZd QB 22K (4]
Wy B 2 i MBS B ORI, (HETEIL
AL T 2wk sl B, gt Rz AR B
b=, WA nlm s L, A B A BT 2 WS OOF
RATRMAD 25, ATE B, sCapisk. i1, g
FOAT A TR RS 2 SKORS B RS R T I A 51 e, BRI
SCHIA ety ELOERS KB AR, $h R B JUT I EE 0 e AS S 1)
KA

() AR TR R Dy R b, bR R 2
SEWRIA, T H e SR A AT S 4k 2 R T KR R T AR A
WA DL R AR R I R S Al o R IR, ZE 2R T AR,
T T THIAR A T 2500 P e ) 2 g ) o 2 AU A5 RS R 1
BEGER T o A T SR, e A g 2 oA A T RN A )
0 5P ] (conservation of angular momentum), ‘g /%12 z il

SRR L N MR EAH AR T =4 o

(3) NERARZNFEHL (LEKBD ik JF #1722
FEFE R AR IE R .t R 3 SRR M5 7 51 )
SEE, WAL FATRES AL ST Bk CLLKCKIHD 5TE, IR
RPFTH CRASOKBHY HET L At ame? mthos] )24

Mm =
e =ma

|F|=G

:\6\=G%=9.8%{€/$’/"2

YEH N4

RN, &&KRFEAHEL,
M KB FERAABAMS AT, h RRahsh, EHFHE E LALBA &
o BF FTFFZRBE L iR HFFOIEEEBBFH L =B RGE
R EFEY « CRBIUTEY & KKBSAEY Fo
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# idAt, (Henry Cavendish, 1731-1810), %E MR ERfE R ;
A T T IR F o BOAA R MZ G B R KA FERZ—,

Hrp Gt () SIS, RZWIERZ 42, M
FEMERZ B . PTLUE BER S AT G 2 e, Rl AR

AHEE Hk 2 T
M:|ﬁ|~%2

X 2 3 44 I LSl A (Cavendish) 5256 T SE &, Al 5t
BB R o — R R ER I R 2R 5

P, HEE IS ERSE HAELT H G 1AL nad i, )
MATRAH B3R G Z AR . AR TU, X2 2
R i KRBT 2 2, JEIAMT 0, SR8, T
SERT LB — Qb RO AE P T 10 1 AR AT A 3 (10 5L+ LA
Mt AR SO R s O I, Ber 530, K
FLATH, PSRN, SIANE!

EHMMRF L, FLHFR, LAMAA
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RESAA AL o MM BR, HRMALTFR.

T3

FRAE [ P 5K A 15 B 224
B — 4, MR SRlE T it
AL JAERHAPR RS Rahidh
KA E K, FnE A K
BIRE RS 4, RS fT. Bk,

PR SR WL S WX AN B 5K e A
HE MO, BEERIKREE KA
B — 2R
PEREE R HE, I
JUAFEHT, 1957 4F i VURP BRI SRA5 4

—Da
YO

X

S AL R TRB BB
L O G0 K i
B UL AER A SR 05
TULREUL, AL
AHMBAFEFAL o (1L JLT
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[, 1982 4EFEIR KRG H L W il

KB R A, “AE
LT 58 5 [ R 2 A I B e i 22, (B
e TP S b 2 5 IR I 2 AR I B U A
HEAIT” o Fibl, ARMAHA
WlE L, BURCHESE 6, hir g2
e r%, & LLHA b, A
FEA N VFI LT 784 2o #8347
N E BOE AR B, FAE A
ot S [ (1) 2807 300 e A WA A W 5 ALV
A2 MO A TRA TS, R
(NER=ii e
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XEREHBEN

FE A OE A 12 hE
54, HMIth 34, mh 4. REA
% /b T S B R T BT Uk R R
i Ky, R ZITE 3500-4000 Fr. {H
S KAy F BRI AL 21, KRR N
MBINA . W4 S EF A 5t AR
) AR AHIEE, WEFURLR 2 L
PG ARIFA IR Z, K2 300 pr /e
o AP ARWIFEIR Y, ARATIAT Bk
fRbr. — NRFUWRA FRSE2MA
b LA LR AR, AL
T RIS, A et AT E R
e, B KK 227 (National
Universities) , 15 i, % A& 20 @i £7
SRS E, TR H B P P LR A
(University of Southern Mississippi)
B AT % W RARI S AT R 4
PIARBEE N, A= — s 0 H it 27
A7 AR AR AD AR 2 o7, TR it
127 (Master” s Universities) o
FHEA 600 2 PrixFEr K%, F W
AR B — 8 L 1) 2 2
WA a2 E B — Rl ER “N
SR AL, MFRZ A YN
A4 B ” (Liberal Arts Colleges) ,
200 Z fr. JUEETT— HIL R M 24
BN SCAE B R A S ST, A TR
AR JH ) A MR 2% SR 2% BiE (Grinnell
College) s HUIT3k 4 fE 8% 244,
Comimgey BL“SEE AT T ots
EM 2" bRIEZ . R RH
T A4 2%k, HH sk R4 11038
JUIE A A4y, Woe A )Y A
TS50 B P 40— S 5 o 4
Wi A5 A 75 2 e . 36 R AL S8 e
AR ORI [ 5% 0 75 oz L o o
AR AR RE R 5 7K i B 47 22 e
(Wellesley College) & — Jit 3 Jy i 4
ISR, ARFEE N T 0, oK
YL S R & (i mcd (VA

5 [ B 2 1) K e A A2 19 A 1 1)
#L X 2 5¢ (Community Colleges) Fl—

SN AR BB 11244, I AR
W 5 2% 2% Bt (The Julliard School) .
FHEEHEE B, B3R
BEEAN NGB AFAN . S KL
1000 2 Pt X 5 fe. X222 KLY
SRR B AR S TR K T A
(Associate Degree) , i 73 LA 1]
HRIARBL LR Ak B ), e U,
Iy a3 Hell A DAABATT = DL 1 4
VURH; fig e N CAE A . gk
ST ) — BT 4 B8 B AL X A

5 7 (Pearl River Community College)

WoAg “F i Bk, TAENLSRET,
BRI [ e BHVEA, LR ] 15t

SEE BRI, A LR,
WU RANT R FINIST (ST ) K2
Gy B K¥HE SR S BUF LK
ZAETT, NHEAK, CikEg
40000 £ 4 Lh o ML KFHE &
P ARMABNAEE, HMBUF IR,
K T P DG 0 ) 23 26 ) i B 2 3
TP 3K T 24— ZE AR AT N
W2ER” 295000 4. ok H NI 2E
A2, AFERANEZEE, WA,
BT B v BR 1IN P 2% 9 LA I 2 4
gh— 5L L) “CMIAb RS Ak
SR M+ AR T R,
12000 56 4x. 55 [ #0F 5 A 5 [H
BB AERFILESH, mimHEs",
SURVH R BN, SEAR TR %
MIAE 55, W mEmEGRTEJLT “A
FANT”

FLEMAE LMWL, &Rtk
SIERFRIHTENA )« TR RR AL
i FERt, — B AN SCECE = AL,
PR A N SN I JE AL 1A
WAk, SEE 19 L R TF a5k k,
SeAE AR IARAE S EEH bR, RJE
J& TAEIARAL, KA e 7L
iR P I R 2 VA
A SRS Y 5 P R N 37K %% (Michigan
State University) . ‘& 1855 FE& K, T
LR B PG RRAR 225, SR —K “I
B K, AR S5 E B — BT e M
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PN AL W = S DAL, e ok
Ry B VAR ARNE RO R R 22 K2 %A
s b A H AR K2 John AL Hannah
(1941-1969 747 ), FHAT J5 MOL e 4
RIRL A o ARFEAEI 2 S I
I Rk 26 1H B b s SR B
BRI AR

BHARMEEXFHE

KA A, AT R
PEHIRIOWE? BRI R E &4, 1
TR A [ A B R, R 20 /)
N TARR, & “¥TR%, g
AN B, RSN P9I B BN K —

AR FE (Grinnell College)

FEo EEEAZHIERE, il o,
FORUR, ARAE A B2 2 A/ 2 5E,
AR, BT R bR
A TAE. B A AR Ay, 3%
B s e ) B 5K, KBRS 22 AR 4
SRR . AEYs KA TR
W, AR AR I, my God, ik
ATTTR) R ) R I A R AT “1/2+1/3
LT IL” XA E N AR
W, W RACE BIE— A RS AT
FWEAERET . EFG, “THERE”
ARG RO B, HIX A
—/MEF
EEMBEREAHE, EilbR
AmKE, XEAEMREARTIK.
KEFBE AR EAN R,

AV R, AR RATT R
(KIRLET, 32X 5 [ S0 F A [ #0m W)
B Z o KRR AESOR, B
B TR AANRBE RO RTE S
'S S SE N 9N 1 N
EEZE NSNS S NN
ARG P L R AR T T I A
HOSR IR R KRB 5 3 ik, 3 LY
Rl EAZ DA R, sa b
(RS UF 5K Kl 2 DA i) 5 [ 243 i &
BT PR I OIS A REAT B 0 !
A2, REE T RHEREIN, ke,
PR, Ao, SEIE IR LERE KA L BT
FUA Bt (0 2 AT L e () K2
A, D SE KA AR AR R A A
BN LN ES oN B
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W EREZRAR, BAHFHFLBAM
FUF o R S W A U XA I
FEBHEXNWE S NG,
tEBCE R 2 ARG
AR EBE IR 2, A
SRASINE g Lh i 1 7 Bl i b
T AR TR 5 000 28 i W EG R BRI
HUE e IR N AE R . & [E
T B2 A 0 B R Rk 4 R A R
FORIEA K E, mh RS U
SabE, ARECRTKR T A, JUTH
ANKHAEY, = MAxrL MEEgif,
R 5 SO F S AR I 25 1) B SR v
FRWAIRZ WERER, bRz e
CUR SR R i . FA I A ORI 6 [
fl 2% K IR (Thomas Morgan, 1866-
1945) [, Al 25 0 2 R A2
M/NIBRE 3 5 Xk B D) T R iR e i BA
MR T VI, L ALt 2 R
PR . 2 T K O e LR
2 D AR R E MR T R, R
SIEHMRITHE D) .

HRMELTFFRRE—A

BERESBEFHIAT

e [ 1 — R A AN I E AR R T
B, MEE AR BRI 2 P 4]
KA IR W A2 B U RN,
b B0 8 LB KB 43 2 (AN o [
ZMLFE ) HEAR 0 —IROTRRE ISR
MR HEBE AT o JLAE T A i B Atk
LA —BOF IR, 2RI “ ik
AL o HMETE T BRITUA K B A PR 15
NI AT RORAE AR H rp B
Fe=2g” 2 pRat b [ F 55 BN
—i, REHAL, HRGEH. T E
AR T %, KRN T A
HUEs— R R L, R ik,
WY KT, mgE R s
fLa ARG <R EAT VRS L,
WA, XS AR K. 2003
AP R 2 A A AR 3 ] 7 385 1 [ Py 5
HRE B R, I R
UM 2 —, SEE AR B
Phillip Davis 4% (fifE 5iE&1T) .

WAL 2Ah, AE T - EW NS
FRARIEH , A AN BRI AR ]
Wz, X m T AREUT Y “ARHOE
AEE”, MR AR f 2 sl
WA AN B, T, R
M 25 ER n M. fR2
BNEA AR XA FEAE B, A
K, AHGR IR AT OGN 2 U H A,
stk 70 Xt “—J1b”
1 e 2% T G R “ AN TR,
AT AR R D, ZAR B2 K
AENERHRBY, ANEASE K%
AT

LA KIENE, 72 RHLERFRAR R,
Bep R KA RNFE—b R
K2 #0501 1 X (University of North
Carolina at Chapel Hill) Jj; 0 &,
F S R = e Y | Rl VAP Y S
Russ Childress 5t 4= 1031 v [ 1 0 F .
5, A A b e K A i Y B )
FHE AR FE LA P Se e 22 m
PE =2 T IUR, JEE A A “ 3k
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AHEE” , SWEZBIMEWE, W
W I TANAE T T, T A 2
WHET “Zh=% T x— 2.
X BB LT A FRIG IS K5
KA T fe N 25t 55 97 o 2%
INAS AR 25 A
5 DR H7 2H 8 0 — {3 ) Athy 75 5 A7 2= A
M Z R NYL AR,
TAWAT T, AR TEAT AT A 3
R T e | I N ol N S L i
KI5 [ 4 3 2 K 2 B2 (Richard
Feynman, 1918-1988) M #l i 7 —
LAV G AV SR8 a2 Q01 T B e
B AN G R N BE S, H] ORI
MM, B ANKRKNBH T R
WIWCE L Al Ak FEAC B TR AR
GITE 44 BRI AN E R 9 R AR
BB, (ALY BT
AR k. AL T 1986 456 E TR
1R U DC RS P G O | A TE 2
AR URIKAG IR S 58 " UE W T A PR AR R
XA TS E, Al e A
WA E R T XA “ RT3
27 RN ARAT U DR A B 1) SR
PG F BRI . S5 BRI B
PRI R PR, ML, ([FT 5
FRF R TR, WA Uy A S g
) o Fleoni 45 v (5] K 2% B T F O
BE IR Sk i 2 8 0 AN SE B 8l T
877, T AN ZEAN AU i A R BT
Ao NN AR R, A
AEBOE, BT PR s, BT PR BE
V). RATH T2 0], A G Ak v ]
TRk £ 3L SE AR AN 2 Pl [ A AL )
Beftt b, An T RS an] B 2R

F, %R, RBLEE, I
SO Y ) B 3R T
AN

MEARNHEER

Pl “StHs” BEz—,
Pk (W72 F bR ) SE R SR ey

Ko R LR T AR i &
HFE” , UHALHR, FhXLE
AR VUAE P27 B BOBOA BAR G M il o
1115 5 R 7E 27 B B 28 400K 48 ] 0 4
ARG T, BAT o “SCRHPE R B
BHE” 2 6t. SCHUANRTRZE, IRFE R
HEHEL A BEET, RFEENR
S PR T 5 AT U RE 0 TR At I R
Ko REEHEX NSCEE K KT,
PNVIL 7R IRV S i ¥ i RPN
o EREMANSCERE M, JEiL il
BAT N, WA R L AW A AR
WSO TR A R SO E A BE DA LK
RIH T AR L &I “RAL”
PERL “ =~ 8E” .
HA#E AR R Oy
BUTRER A A0 s NSO, X by BE
fif, DU SCEALARATI SO RIA
Bk g, WolE i, dA
L NPRE? NFA DD, s
TE 5 S 2 1A 55 5 0] 32 A S 4 1 B o
AW AEEB A TR KA
A BRSO R R . e HH

NSCHE S, AR T A —FE PR
fesk, SIMATTAEMH AR &
2008 4 5 H e BE2E B vE S A CE
FETVT I, % BT T AR R 2L e
TP VAT PINE &= 320 J I S N
A, AT EREW T -2 )L 5
Fefhgs PR TS, DR W T—
NI, AR o AR R AR
R BB TR R R 1, bk
IAEAR 2 06 T NS RHI R v 2 #8
REZ5 M — 1517 JE R 11 LAt

Jy 7, AN SRR
SR AT 0 B 3] — S P ARRL S IR
2 FUCHMNAE DBE. SRS Y
[ 8 77 3 IR 0 e 'S S0
W ERIE S, BE S5 AT UM
BT AU, BRI G EE
SRS S T I RS D), BEAR I
A S Y Y T IR R ARSI REE S
TECTRN TS, R AT A
—E WAFE S O AR 5 TH ) AL
ATPURNE B R ), S ORI X
W R, 36 [0 K SE T (James

B MR T A LGRS R 3 % (Grinnell College) #94K F 48 2% #Fo
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E LU EET 1

Gleick) Ml AR, 80 FFARS 1 (K
Wi — 18 %% B)  (Chaos: Making
New Science; 1At pOREE BG4
HHIFFE BT AT BT AR AR S 2R A N E
D F190 AEACH IR (R A B
B — A MFE = EPE) (Genius: the
Life and Science of Richard Feynman)
2 5% TR 27 R IURRE A7 5K AP
fib 2 SCRF B, E TG BB 1 5 By
XPRFE RN R, ERES than i
N R?

N SHIAERRN

FKHERPEARLHELAEH
(K, TR AR A s H . EA
KRG, WIFEMRIAENTT, ke
ISR AR, A, I =ML,
RAEHEAZ R GHA LT . R
FEAT— A MR SR AL L 2
Be K e A, oL 2 oR 2k
e P AREOBAT I OGN R X
AMRAT R )l A A 2 R R
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AN

B |

RTFHENRYRLFRHE TR IS

Hop X A e, RIS
[l B R B & AN Tl 2 AR 42 1R
T R, #RA A 1. RN At
11, MR TFKRE! HSTHEEM LS
FHSHEIINA S 5 B2 AT IERR AR
ARG AR, AR
ST AMEIE A AR B A E
(2 2 Yl
FENEA LA 1% H
TR 2 B BB PR, KK
ML F A% JLAERT, B2 S
DA A 1 8 2757 3 DT 25 2 k)L
TEUS AL, PR 5 b AE A O
Pl CTRBT T, BRI KA
SR IECA R KGR B L
E A% 22 BUSAT R, (ELABATT Y
JLFRAAHBAT M, BT, fEIR
R JE A, AH AT R IR AL —
AL A LT RS, A8 L
T, KL AR EE AR AR, 7
MR EBAZIEH, EAKN
BB RANAE B, ANHE A R TE
2 WA AR FIXA
. RE KN LT e

thos i DTk, SEAR DR AR, R
fEd A 4R, AR5 % A
WA 2 KKFR .

5 ] 1R K 2% AR R A 2 iR DT R A
FNERRZ —o REBAE BABAT]
v s — g, BRI RAKR
B, (BARATT . KRR T — itk
SRR BN, IR
B, ORI 3 B R ARSI
B A AR i SRS SAT
FIACT IZFE 9L A2 AT (1%
AN WO ST B ) v %, AR RAT]
BR T B AN AN IR
BUARAE ), IEZERAMATIRSM K & [ 1L
BTSN R R, B EEE AR
R HAR. BURE ST I R
FA, I AT AT A AL DR S I
(BTG A% R 25 I O, B EEEARATT 2 AR
HAWSA ae FI BAKS #, B 2
ROBRE X B L5 G 2 i, JE I AR
WA =TI SO, AR
FN o SAT 8L ACT s A 7r 223k, 24
FEATAAL B 22 A 5 o B, R 2
F AT E AR, I MBI RS 1)
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THE NATIONAL BESTSELLER

L

® JAMES GLEIC h’.

£ H4e4% James Gleick B 69 = Adp4h B R, 440,

KO a5. 1AL\ TIAE T (Essays)
A0 R R 2 TAT IR X —
MR E S, IR AR LA
FH, R —BOR R B A KT
R e EEFRAESABIN, &
CUEUH N, DA X 2 BE AR T ik
NATPER NN

AHLGEE SR, [ R K SOk 48
25 LA BCE R 2 — ] L — ) oy
DR ARESRE, oA
K7 Rl . MIRZEKRU, ZT
B ELIE HIA RN T “ ARt
BT, MREAT TRFERMT . Ok
SR . “FFOEIB AN, IR
TN EDI L b AT L B
SRURATIN IR SCHEE” e KN E)
DI P SRR B 45 FAT TR 3
HEHM. JUFERT, —AirnRiRY
M 1) 5 B RAR AR O 27 Ak 27 e e
WA EE A 250 —R) 1k < A
T, e, 7 HERRZ A,
PRSI OC, 1T H Al oR 5
1 W SRR AR T B8 LS L
B . Een, A% B ACBHE )

JAMES GLEICK

EREE S| DN O 2= o X DIN
1 R P i E I HE AR B L 1 RS AN
ol s W% EARE T AIBUN &
55 0, P INI B R AR R AR AN
# 5 OIR S I AR AT
LEB A AHE ) 5 200 b8 LT3
[, Rese— BT e AR
RGBT K2 EAZ M T )L Wik
SEAE, P HEBH TR R E
R ZE .

A R A L 4 Crh B S
FO) R, P E SO DR
vy T PETT SCAC I DAL 2 D e L
AITHEY S AL REH A
FLIR T T A B AR IR i [ AE
AL IF 2GSRI, AR, w2
THEGRA, 5 “hE”, BR
CRIT o R, AL T
ANBEC TR SRR A
AT LM BEA, IR T H
IR o i ORI A B A PR e AT
A AAR A B A At S I B
NBSEAR . XA R de U IR 30 52
NEHH.

SCIENCE OF
FEYNMAN

JAMES GLEICK

CHAQS

A,
S

e

YIS TR S A = T T
2008 7 12 H

SER TS [ 0 35 W £l
2010 £ 8 H

A EEHFEEEFEE LA FHKF
R#F AR A 2008 £ 11 A
26 F A2 4 2N BRI T IR BOR 5 B B AR B
E B KXo

WA M oAb LR A WO WO e B
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