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Chapter 1
BFXEWEN

ZAFTEHNEEHAEXERFXE., EHRFXEMEAUXE—FH#, XT—HRE*E
WEAZZEHAN. EAXXERTYXXE—#, HANEE, F&, BHFFEFAX
FEENEAER, ERFFAARFXER —KRANFAEXE, CNEFEERFT LR
RIEE XK,

¥ LEAIFEH R X (research paper). FLRRE (survey). FAIRE (referee report).
R EZ W (research proposal), FiF (book review). [iZ/U 4 (reading notes) % . L
Ef—MEFXE, EEFT, FXHENEHEANTAL. SIZTRTHEIHAY. FE
J& A n A 4 dE B

EHRNEMZE, RMNEEERK - KEXEAN - LAEELE THEURGHELE N ZEFED
JUTUEE AR

o H—, REUXNEFENEXRRFARRAMBELA. BT HIIWNEHFERETL—AZ
oy, EXEMNEMRUANAFTE M A REFAFRANER. hEwW, R—EEHH
MEXEHNENE, REXBEXEETHLA, ZHEHIBLE, BLEFEEAMEE, EF
FHEME—EREANEENMA, TREYS . THHEHK, RETHMA AT XEN,

o -, ERE-UNRIAETHXERANMH, BAHER/LERABH XE. X/LE
REXM—FEERTE X —FARRANTERK AT M, 7— 7@ LUERE
H-RFENAREELA. RERMEREAFAAE, F—BERER R ZEFEE
o RITA—XKE, EXREXH LW — L XBHERBGTFXITE, LERAXES
HUEURIFHH T, TRHREFAGLXEEARGTFENSEZR . BEREBRMD T A
AN XERE T TR, EAAAXEFEA A EX—FAEGFHE CHIES EZH
Rk, creREGEFANEA.

o F=, XEEMEH, FE. HENERANRBUNEAT. FHELENSHELEEEREAE
AR, ¥ THFXE, EAMANEN. TEXENHNA, EALENES. A
MZZAKGRIFR TN, & FBRLANEEEE, EZRNEFREL. AT .
WEae. TEBk, R EMAFIE, MRERFA, EHERAR,

e BN, XENMWENGE, EREBR, TEERL—KES. NHMFHKRL, —KEHA
JLFRATREM, BERAXZWER, R EBKECXENTR. xEBEKESL
BE¥FR ., KETENEF ML TS /REL (Paul Halmos, 1916-2006) #iE, AT % &



2 AT

B3 Nk LLET & & —/M1A (Every single word I publish I write it at least six times). #*
WAFHEEFNfR, mEER, BRXT. FTREE. WRBEELH, sEXE
T#%. hin, REBEAEMAHANATEEAR AL, EEZEFARE, Y8 EH
17 the i~ E W18 a RFEIT RN —L LW GBI, XEELRILK, AEIXENEHN,
NE RS, HEFHEELE. EXERGLET, E—JTBEHE S HHE, REHES,
EAEHEF,

o BE, FAS B (EEH/LE) AXXEE 2, LAK—BHEXSHELEREHA
REFEAFENALIHICGR T, FRFAXBEARLGTHAGROYEE. BLHA
MEBRIERLRATERRS, TN EEARNREGETEAFN T %, & AE: i
BHEZBH, Tadktak, FRHARMREIZEXFALE. HTHNIR, HES
MBEEXE RN AT B,

R EHE CEMGFEME, —EEHFEZFW” (in order to say something well you
must have something to say) € & 5 fE#7 first principle (% —FEN]) . fE #: Much bad
writing, mathematical and otherwise, is caused by a violation of that first principle. (%% 5%
HEemEr 2R EEMERAERAANE—RNTmE RN ) WL “HETET” 7| 85 E
B % — JZ l: When you decide to write something, ask yourself who it is that you want to
reach. (YA ZEARTE, FMHECCEHYWEEZE, ) WA, REFRILETEN
Hit? @A ANE? LERENEFEHR? R EXINARRE? LEAFEANHFH?
THERGTA., FREL. NWEGR. EEFEETFHRIRZ S ZNER. R REHLE
i#: All writing is influenced by the audience, but, given the audience, the author’s problem
is to communicate with it as best he can .... (FTEE(EHHEHF L L. BE, L EiEH, F
R A RMTRE S Z 28 o )

ERBEAE ALY (EFEFL¥) (How to write mathematics) [22] 7~ M J /N 45 #y —
RREER, B REHA—BERE T HF S EEE:

The basic problem in writing mathematics is the same as in writing biology, writing a
novel, or writing directions for assembling a harpsichord: the problem is to communicate
an idea. To do so, and to do it clearly, you must have something to say, and you must
have someone to say it to, you must organize what you want to say, and you must arrange
it in the order that you want it said in, you must write it, rewrite it, and re-rewrite it
several times, and you must be willing to think hard about and work hard on mechanical
details such as diction, notation, and punctuation. That’s all there is to it .. ..
ERFWNERFAMEG £, FARKEFREZZEE —HF: RRBE. AT ZHHOF
WEHAE, RATEAER, ROETEROAER, ROTARFRERHBE T, ROR
HRBHBKFLEHE, RUANE. BE, HEAEFJLR, RAARELKRAMAR, &
GEW. CERTEFTIHENEAT LR T A, XRE—TTH—1.

ER—FE, RNEEWb—BEXKEX TN BLEH, FBtBAFRAH— LT
(T 43 T LS
— BB E — I T A LA A A

e #H (Title)



o THE (Abstract)

e 7|5 (Introduction)

e /K (Main body of the article)
o %K iE (Conclusions)

o it (Acknowledgments)

o 5% Xt (References)

o ff& (Appendix).

XENAERZARIOAXFERAXENEEAL. Blt, XEWAE —EEHEH
T, AN XENZTETRRI B L AFNER. 51, —RBRXENEXWRHE A
WHwiE, BECHARER2LIEMNAET. tHEELYSWEANNKR, R EHRNNER,
A1 Science Citation Index (SCI) W1ER, XEWAEH M TWIN2THEL, —MFHXE
MEYUFEREAERZECALEZEXENHE, A# —FHAEXENHRREERAL.
UK, XEWNMEZXEN 4 FH,

XENHEENREMERERZEZREXENZIEANL, ERRM AR, A 234
REH AN, MEZETR, BLLTERERBNELL T, FELMAXEET EE
XEWE X, XENHENHE KL —RBARERERNHREXE,

XEWFEEIFEFHAAXEZTRNFTEE, TARAARKTHHEE, SHEEEEF
I IAAY R

XENEIRZ—BEXEYREE. REZWNIHY, vAFEXEHE. 22 A%, 4T
MASHHEANXZCRAFE LRI UTHAER, XETRBFET2ETEEITNER, X
MM E, ANERAFTEHRTEENITBRLR, A2 ERBTXENAT L EE, &
REAgIMEESL, WEHWEARY, FTERUEI, LEHICCE A TS0+ EH &M
fR g 1] Ry £ B R B A T

ETEHWLTE, BIMTE—BXENARLEE N EENLH,
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1.1 XEWAH

HECLARE, —&WME, BXENAESHERL AZE, MIXEASHLA—EHELD
ANFE, BUELSHBARZAXBAEXREXE, REATREAEXEFRA LTI X, 7
UXEWAME — R EEH, Bh, AERERGRIINEEMWER. FHAE L EERS,
HYRBEFAEIXEREEZ LXK E., T2, BXAEFEEN —RTFREE LR
HAXWEZENMTE, A2 REEHN—4F,

¥—, XEWARENGEERLELEEHERATHAT “BREXERETHLA” HER, ©—&
THEAK, WAEAKE., T KWHAEEL e ST XRELEZ LAMNIE, XEERATER
fEALH B FF 3k, & Studies on, Investigations on #2 Observations on. Az & 7] g # % F f X
WiE, HACMNARLELABRAEEFEAERAGER. AT, TENABZAZ L EHFINTEXE
WEE, BEARCHEZELAREELER,

F_, BEFWRE — BLEAXLE (review or expository article), X E 8L H i 38 LK
B, IR XENEETM, o

Hilbert’s tenth problem is unsolvable

F RABHRE S T 1A A

A proof of Minkowski’s inequality for convex curves

R BT R A 2 i 0T % B — A A

Nonperiodic deterministic flows

A B HA o P IR

g%, RAAWAE A WA CZHNTFYRR, n, 422X Benoit Mandelbrot(1924-
2010) 19674 £ k& =B (F¥) (Science) 427&F Lz 24 [21] WAL H

How long is the coast of Britain?

HEWERLEZK?

= % E 2 #7%¥ K Ralph P. Boas (1912-1992) 19814 % %7 (FE#K ¥ A FI) (The American
Mathematical Monthly) t#1>=F [5] & B

Can we make mathematics intelligible?

BN LB FZES?

hEFE T FRAXENANEFHFRE. HEZHF R Mark Kac (1914-1984) —H & 4 Can
one hear the shape of a drum? (AgPT LB R ED? ) B9 CFE [15] 1966F £ (FE ¥ A
Y EEHE, RMEA, REAHFHA-—BTA, 5IAANE. e IREAEZETLH
Wi L E DT, XBY XERIEZE W FHHEE (Chauvenet Prize #7# Lester R. Ford
Award) R FEF . 19924, Carolyn Gordon % A [12] % 7 Kac Byl — & £ By E &, f
17 (EE#F28EMD) (Bulletin of the American Mathematical Society) 8 X % #l B H #
7 ¥%: One cannot hear the shape of a drum (ATEET WEH WA R) , § Kac Z + < FRH
XEAEEARTN, XELH R EEHRF RN — KA.
F=, XENAEF A EZzE IR T H, &
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Computational methods for the Navier-Stokes equations
Navier-Stokes 7 12 81T & 77 %

Numerical analysis for fluid mechanics

TR AT F W B E L AT

Theoretical studies for the ordinary differential equations

W WL R E LR

FEMI M 2 FNEE., NXEHEEEEATmERNERTBRAEST 2 (KETURHK
MEXRLZHHL, EFNZEXENAE) . DHF-LHE, i

An efficient numerical method for solving a class of delay differential equations
iR — R A 5 R — AN B

A new numerical method for solving optimization problems

SR A A1) R B — A BT R BUE A %

LTRENEEELZEE AR,

Foh, A B BHT AR &R A 7] B i AT R A AL U SR ST R . AR e R R B
YR BUE SR — A, R R HEF A E G AR Y TAR R BRSO B BUE B KA. T RE
45 FRXFWFA, BRZBAA LHBEE.

TEHRNIF-LHFRABNEEP T, tFsE., —LRECIMEHTE, HLXHRA
AURREERT

%] 1.1.1:  An algorithm for the machine calculation of complex Fourier series
MBITEEEE R W — N HiE
(XEFERAZHNE —RBHREBET T4 (FFT) WXENFA. €HFET XENE
Bl HiE ANBZE. REKEEHREK. )

5] 1.1.2:  Good approximation by splines with variable knots
WHEET SR ER B
(X & de Boor 1973 X ¥, "RHTAXF KW T ERBRAFRITNEHER, )

7] 1.1.3:  Multi-level adaptive solutions to boundary-value problems
WAE A B % B B E R
(XZ A. Brandt 1977 XE, ST AL ENETHLER A BEEf T %, )

] 1.1.4: Methods of conjugate gradients for solving linear systems
R S Ve R G B R AR
(X & Magnus R. Hestenes 7 Eduard Stiefel #i 7% 1 69 F L8048 Z ik K & 7124
WX E, )

] 1.1.5: A rapidly convergent descent method for minimization
F T WM B — A B R ST P
(X A& Fletcher f1 Powell & F 1% i H9 Fl & T A K ER A B AR X E, D
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5 1.1.6:  Viscosity solutions of Hamilton-Jacobi equations
DB AR G- A6 V] b 7 AR B R AR
(X &£ Crandall f2 P.-L. Lions 3 7.3k 2 @5 % & /R -FE ¥ L A R XE, )

8] 1.1.7:  Period three implies chaos
B =R AERIE
(X ZZFREM J. Yorke 19755 4 HR A F & XHIXFE, )

5] 1.1.8:  Yet another chaotic attractor
A — M RmREl T
(X ZPRAZEM T. Ueta 19994 4 HH N F R HI| FHXE, )

WRXERAENARE -—FTEHCEARL I, IXFEEX—FTEEVA X, XEHEAE
PR FED LW LARN RS EF. ®aiE R, T m— LR HE, £ ERGEE S
— ¥, thn:

] 1.1.9: The optimization of convergence for Chebyshev polynomial methods in an unbounded
domain
TR KB E K £ TR 7 ik Uk S o 5 th 1
( X 417 : optimization of convergence, Chebyshev polynomial methods, unbounded

domain. WX EHHWENAE LERLEFEELET . )

5] 1.1.10:  On one-sided filters for spectral Fourier approximation of discontinuous functions
RTAESERHME 2B p 2 R &
(x%17: one-sided filter, spectral Fourier approximation, discontinuous functions. 13

RERR%ZT . )

] 1.1.11:  Generation of finite difference formulas on arbitrarily spaced grids
ERSARERRELD AR AE K
(X%£1d: finite difference formula, arbitrarily spaced grids. i B arbitrarily —1d 3 %
BE, REARHEANEM. D

%] 1.1.12: Boundary layer resolving pseudospectral methods for singular perturbation problems
S ol F AR B AR AT T
(X% 77 : boundary layer, pseudospectral method, singular perturbation problem. [{
B, Z=AR—TWARALER X AE R —AMRADWEE. D

] 1.1.13: Iterative and parallel performance of high-order compact systems
BB R Gy i R f AT M A
(X% 74 : iterative, parallel, high-order, compact system. X B # £z &t 2R
%. )

5] 1.1.14:  Overcoming corner singularities using multigrid methods

A2 EWNEERTRIT AT R
(X %18 : corner singularity, multigrid methods. & & X416 %, EE B EHF
£, X4 using B R A2 — R I ATHIAT ALK . )



5] 1.1.15:

X EWAE 7
w5, BNF—NEERINLERANE T

AR EFAVFES B —LERER

Some residual bounds for approximate eigenvalues and approximate eigenspaces

ZA# B R T # A~ approximate, ¥ UM =% Z Ao FZANEE FE A H % SCH TR AR

#, Bt matrix —IEEEK, BUKH

Some residual bounds for approximate matrix eigenvalues and eigenspaces

JE [ VR AE (B R AR AE = B iy — A &

EARTHESE, RINEUTARXFNRET. N EERY, XFOFALT

(1) BEEBETIZHLE,
(2) X% H = BT A A
(3) XERAE, Gkl Biblh, 5AEREBHE,

B R, SCE BIAR AR

1
2
3
4

B —ENGERE, FHREHFVURE ZENLE R EH 2R XE;
BB R BT R
T @R R X E WU

(
(
(
(4) IH BT AR — RH XA

)
)
)
) A
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1.2 XEWNHE

—EXENHENNEFEE, LENREERXENZTENEARSGNES RERK,
BHEBMAIAREHERALRGCALERAEXENLHRBRNE. BXREREH
& — B /NN X E (minipaper), H 28R E1E A

W SCH B R

o MEXEHITEN, BAWEE

o RTHEHRE (REMEAELBHMENTH R, X505 A
REMEEAE) , BB R

o AiMs. BEHH, RTHILE LM A RERNAR, RIEHFREE
AR (Wlmp AR SN (udnit 8 TR+ i R oA 2
HEM . XENZEEEANEATEN, THERKEARTbEEE.

HEEZEEEXLENTF (Introduction) 34 26 (Conclusions) # 4 # B — L4 T #
k, BHER—NMEXHE, XEAUTRNEY, ENEFZNN,

BE-MEXENREZERARERZ K. XHERER, ZEHTEMELT, AGXE
TRBOAENERNENERBEXETERNZTECR, LREERZHEFHAXERK
AEHEH —FHZR,

WE-—M—IEENT, B¥Qe—HAZ8NF. ERIEFLRECERNART, BE
M AT, HOERARE; TERREEHERET.

1.2.1 —RFWHE T

KNTEHREE LN ENHE. MELRLTFTETRE &, TUARSEE., — Bk
W, AHFHURXEFLRAZUIEA—NETEEZE NEWN, RERELLAK; A G
BEHFHXECLER, 7R TERR, TEANFTFTEERS, BELARRER SAQ
te BNAHAZEREEL L XHREE. F—BWIEEZ —R2006FEFE R LXK HFHEY
5, 19944 3£ /R % ¥ 3 15 % Pierre-Louis Lions # % — B EEZ —.

] 1.2.1:  (Annals of Mathematics, 167, 2008, p. 481)
Title. The Primes Contain Arbitrarily Long Arithmetic Progressions
Abstract. We prove that there are arbitrarily long arithmetic progressions of primes. There

are three major ingredients. The first is Szemeredi’s theorem, which asserts that any subset
of the integers of positive density contains progressions of arbitrary length. The second, which
is the main new ingredient of this paper, is a certain transference principle. This allows us to
deduce from Szemeredi’s theorem that any subset of a sufficiently pseudorandom set of positive
relative density contains progressions of arbitrary length. The third ingredient is a recent result
of Goldston and Yildirim. Using this, one may place the primes inside a pseudorandom set of

“almost primes” with positive relative density.

AH: FAFHEEERKRFZHT
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7] 1.2.2:

] 1.2.3:

BMNETEFEEELZWG T, AL FEET PR, i

WE: BMNEAFEEREESF2H9|. AZNEENE, F— P ESzemeredi® B, YH =
AALTEEMEHRTRAFEERRNET . E_ANAXNEBEN, C2AXHERH AL
ZEFKATA Szemeredi R EHE W, F— M EABHHENEHAEF AN EENEMTECEH
EEKNEZEHT|. =4 K42 Goldston 1 Yildirim B — M &IT4E R, FIH CRIEHEEH
mHE—ANEFERSEES “JLFERR HENE.

(Annals of Mathematics, 130, 1989, p. 321)
Title. On the Cauchy Problem for Boltzmann Equations: Global Existence and Weak

Stabilit,

Abstrayct. We study the large-data Cauchy problem for Boltzmann equations with general
collision kernels. We prove that sequences of solutions which satisfy only the physically natural a
priori bounds converge weakly in L' to a solution. From this stability result we deduce global ex-
istence of a solution to the Cauchy problem. Our method relies upon recent compactness results
for velocity averages, a new formulation of the Boltzmann equation which involves nonlinear nor-
malization and an analysis of subsolutions and supersolutions. It allows us to overcome the lack
of strong a priori estimates and define a meaningful collision operator for general configurations.
AE: KAKEHFROMEFEA: KLEFEEMRETKE

WE: RNARHFA —RABEZNERKE TR AKEAE A ROEAHEHE 8%
SR FHIMFF L SRS — M IR A AR M 5 R B AT 4 WA T [ B Y AR B
BN T ER BT RAXTEEFHHEMER, XRERKEFEY LIS MEEA B KR
foBRAMA— AT A, CERNEETRBERGEUTHRZ AN —RENEXT —IMFE
X HEH T

W

#,

(Journal of the American Mathematical Society, 9, 1996, p. 605)
Title. Splittings of Surfaces
Abstract. The main result characterizes small actions of surface groups on R-trees (3

i
et

H).
FH:. thEmg R
WE: FELRZET HEHE R-KLH/EA.

RRT-MURXEZENELAFEHIFEAN - EE, AFEEL—FFH, FFK

B

18] 1.2.4:

(Transactions of the American Mathematical Society, 186, 1973, p. 481)

Title. On the existence of invariant measures for piecewise monotonic transformations
Abstract. A class of piecewise continuous, piecewise C'! transformations on the interval [0, 1]
is shown to have absolutely continuous invariant measures (= % & #).

AH: ATZRRERTBTITNENEF AN

WE: ACEH: —XZFF#S. B/ C' XA [0,1] FHEHRAELETESETENE.

AR XERAT —MEE, TELERA - HERETHFEFLEL. GAWE. EZL
2 piecewise continuous ilF % &, FHZ /58 piecewise C1 ERAE T ¥



5 1.2.5:

10 E AN

(Proceedings of the American Mathematical Society, 129, 2001, p. 1207)
Title. On the definition of viscosity solutions for parabolic equations
Abstract. In this short note we suggest a refinement for the definition of viscosity solutions for

parabolic equations (X Z 8 E #7). The new version of the definition is equivalent to the usual
one and it better adapts to the properties of parabolic equations (F % % &). The basic idea is
to determine the admissibility of a test function based on its behavior prior to the given moment
of time and ignore what happens at times after that (&8 77 ).

A RT M o7 A2 R Ry = L

WE: EXRBEXFRAITTHME FREEMNE X EAN. FEXERFHRANEN, EE
BN R TR EE., EAREEESRHANET —MARRBEWTHARBT Ch X E
Y, WAE A ZEREMN 4,

FEELHTAXWEHY., IRANEAUASHEE FHEARA,

1 1.2.6:

(Journal of Computational Physics, 31, 1994, p. 607)
Title. Nonlinearly Stable Compact Schemes for Shock Calculations
Abstract. In this paper the authors discuss the applications of high-order compact finite

difference methods for shock calculations (X # # E #7). The main idea is the definition of a
local mean that serves as a reference for introducing a local nonlinear limiting to control spurious
numerical oscillations while keeping the formal accuracy of the scheme (77 % 7 + 2 & ). For
scalar conservation laws, the resulting schemes can be proven total variation stable in one-space
dimension and maximum norm stable in multispace dimensions (— 283 it 48 &). Numerical
examples are shown to verify accuracy and stability of such schemes for problems containing
shocks (114 %4 &1 H #7). The idea in this paper can also be applied to other implicit schemes
such as the continuous Galerkin finite element methods (¥ &8 #y /).

AEH: BMETENEFEAERESEX

WE: FHFEXZEENRENEARZSQAERMITHFIHEA., TEEARRH-FHYME
S, BRI #EalEERG RS R EXEEN R LERS . T OLEH, ™ Em
BAMKETFERME, E—4ZARHELTEREN, ELAZRBRVERATHRZ
Mo MBI BER T~ ERENFEARIET X EBEAEEARIE., AXHERLTHT

ERE—AFENEXHEE, NEW. FiE, BpfLhER, Tk HAKE., FEA
WHREEHAT . ALXAFEEITLH =17 In this paper WF £ &, LM .

1 1.2.7:

(SIAM Journal on Numerical Analysis, 36, 1999, p. 719)
Title. A Fast and Accurate Numerical Scheme for the Primitive Equations of the At-

mosphere
Abstract. We present a fast and accurate numerical scheme for the approximation of the prim-

itive equations of the atmosphere (X % % T 4). The temporal variable is discretized by using
a special semi-implicit scheme which requires only to solve a Helmholtz equation and a nonlocal
Stokes problem at each time step; the spatial variables are discretized by a spectral-Galerkin
procedure with the horizontal components of vectorial spherical harmonics for the horizontal
variables and Legendre or Chebyshev polynomials for the vertical variable (# 4 [5 & #y £ & 77

7). The new scheme has two distinct features: (i) it is unconditionally stable given fixed physical
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parameters, and (ii) the Helmholtz equation and the nonlocal Stokes problem which need to be
solved at each time step can be decomposed into a sequence of one-dimensional equations (in the
vertical variable) which can be solved by a spectral-Galerkin method with optimal computational
complexity (£ Emk, B4R HEIH 7 &0 2R 2).

AH: KRR EN— AR HEESEX

WE: RNBLATELARARSTEN— MK ELER. HEXEE—FHA—IRE
EM—NZBEZHA RN R E T AANSRFRAEARBERMA; ZHXEH—
M-I B FRERNL, EXFLrERATATFEENRERT RN, EE0E N HILEK
TMHEXRLZTR, FIHEIXAAARERE: (D SENESE, CELLHREN; (D &—
HESERMOYZBELZAEMERAH AR ARG REL— AT -4 78 (FEXE) ,
AT B A R HE - T 2R 7 kKA.

ERMEE R (highlight) 7 E B 4F & (feature), % — T FTREHFN T ENILE, &

R KA A E £ KA,

] 1.2.8:

(SIAM Journal on Numerical Analysis, 38, 2000, p. 98)
Title. The Fast Multipole Method I: Error Analysis and Asymptotic Complexity
Abstract. This paper is concerned with the application of the fast multipole method (FMM)

to the Maxwell equations (X % Z T 1t ). This application differs in many aspects from other
applications such as the N-body problem, Laplace equation, and quantum chemistry, etc (I [7] 72
Ao 5 ¥ B #L A~ ] ). The FMM leads to a significant speed-up in CPU time with a major reduction
in the amount of computer memory needed when performing matrix-vector products. This leads
to faster resolution of scattering of harmonic plane waves from perfectly conducting obstacles
(X —#H R 5| Hey#F 4 ). Emphasis here is on a rigorous mathematical approach to the problem.
We focus on the estimation of the error introduced by the FMM and a rigorous analysis of the
complexity (O(nlogn)) of the algorithm. We show that error estimates reported previously are
not entirely satisfactory and provide sharper and more precise estimates (£ Z R #t, £ ZEHE
WHE).

AME: RELRFHAEL RESMGEHE 2%

WE: AXPRBFELRFHE (FMM) EX w5 7R PO A, WRASECNAER %
FEA—H, I N-REAR, w78, e ThFF%. FMM & CPU FAt & & /miE,
ARKBO I ENPATEE-HERRMFONFEE . XPFREMTEHEE T FHTRESHS
WERRAM. XEWEE R AN BEFAE, RNMET FMM #RNREETUR
#i& (O(nlogn)) EA&MHTH . RAEHA, UERENRZET T T24AFHER, HRK
MREFE L ERFAR LT

K E— RARERTEE, X418 4 is concerned with, differs in many aspects from, leads to,
emphasis is on, focus on, reported previously are not entirely satisfactory, provide sharper and
more precise %, WX EHH T —MEKRNZE.

1.2.2 — Sy EREHNEIR

F—, REBAEFEZEALINLFR T, BAZ-ETHEF LK. KEAMNRERE

FRABRNOXERE, XS ARFWXEARLEE,
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4] 1.2.9: Abstract. In this paper, we consider the hyperbolic conservation laws
ur+ f(u), =0, z€R, t>0
and the viscous conservation laws
ui + f(u)y =eul,, xR, t>0.

It will be proved that the error between u and u¢ is bounded by O(v/€) in the L'-norm. If f” > 0
and u is piecewisely smooth, then the error bound can be improved to O(e).
WE: EXBXEERNFERNEFEE

ur+ f(u), =0, z€R, t>0

B i F B

u; + f(u)y =eul,, xz€R,t>0.
BEH o foou® ZFIWIRZEAE L-BETHLR OWe)o & />0 HuRZERLEN, MR
RBEHN Oe)o

ATEERSE, RN eRF AR, FRTARFNER.

Abstract. It is proved that for scalar conservation laws the rate of convergence of viscosity
solutions to the inviscid solution is one-half. If the flux function is strictly convex, and if the
entropy solution is piecewise smooth, then the rate is improved to one.

WE: ACLHAMNFETFER, BRI FEREERORSNE 1/2, mRTEHE ™D
W, EMMERLE, NekEAHN L

F=, "LREEFEIAANANIE (M THEERX-BXENELE, HEXHW
BRENEBXENERERR) , MLAARHREETUET L, EFERT L3 XAESF X
wESF T (it (101, &4 [10] A5FX@HE24H) . TAWERREE-FEX
FHRELE2WEREER (WO RAEARAESWIEMRE, A RETWHTE) ,
M ERESEZXHHAT2REES. HAZLER, WHEXFE, NEHEXENLHEER
(T XEWAFA) o FHWT:

] 1.2.10:  (SIAM Journal on Numerical Analysis, 33, 1996, p. 1484)
Title. Local Error Estimates for the Galerkin Method Applied to Strongly Elliptic

Integral Equations on Open Curves

Abstract. Saranen [Math. Comp., 48 (1987), pp. 485-502] proved local estimates in Sobolev
norms for the Galerkin method applied to strongly elliptic equations on smooth closed curves in
the plane. We extend his results to the case of open curves. Of particular interest are weakly
singular and hypersingular integral equations on a slit. An interesting outcome from our result
is that we can judge the orders of convergence of the local errors in some norms that do not exist
in the global sense.

ME: #denERTHdEA EBGEAMR S 7B EIREGT

FE: Saranen [Math. Comp., 48 (1987), pp. 485-502] %t A F & [t 4 b ek 5 A [/ 2 77 42 1y
Wi 4 FEIERAT RENRBHRTHRETREZ, RIVGHNERE B d k. FAlFRHE
R THBFIRMET AR TR, BINERN N FABERZRNEAN 2 HEX LT HFA
B B SEBCT R ER E RS
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AR B Saranen XEWLER, FrLl—FF #5456 H Saranen X EW R RFEH SHE,

#] 1.2.11:  (SIAM Journal on Scientific Computing, 23, 2001, p. 1000)
Title. The Random Projection Method for Stiff Detonation Capturing
Abstract. In this paper we present a simple and robust random projection method for underre-

solved numerical simulation of stiff detonation waves in chemically reacting flows. This method is
based on the random projection method proposed by the authors for general hyperbolic systems
with stiff reaction terms [W. Bao and S. Jin, J. Comput. Phys., 163 (2000), pp. 216-248], where
the ignition temperature is randomized in a suitable domain. It is simplified using the equations
of instantaneous reaction and then extended to handle the interactions of detonations. Exten-
sive numerical experiments, including interaction of detonation waves, and in two dimensions,
demonstrate the reliability and robustness of this novel method.

AUH R AR R B AL R

WE: EXEXEERNS B TAFE RGP R R R RS EAE D — A £ 252 ) gE ke
MR ko ok 2 T 1E 37 b o xd A B W KR Tl — W R ey AL % [W. Bao and
S. Jin, J. Comput. Phys., 163 (2000), pp. 216-248]; £k B & K i & & — A A3 By X 3504 AL
o MR FEEECAER JNERERE., —48H ZHHELR, GEEX
BRRL, UEBA T XA k] S A A

AXEERAIGEEBCURNXEN T %, FUEREERUMWAR XE ik, £4F%F
B, 5B CHXE, E#BFZEE ... proposed by the author(s) .. ..

=, XEWHEEEREXENETELER, XRLTIRAANRHERNER. B
i, ERNERHSHARER ALK, FRARSEASNER, FEAHT, &

A numerical comparison of these methods is presented

LT R — A BE R

Fu

Some numerical experiments have been carried out

—BHERE OB HAT

THE, THEEHFURENEL. REXFEZFRUENXE, FIE - ERHHTRAXE
AEETE (FTvER., FwrE, FIAAE) . FEEELKNXE, HEERALE
AEE, W

#] 1.2.12:  (Journal of Computational Mathematics, 11, p. 178)
Abstract. This paper develops an optimal-order multigrid method for the TRUNC
plate element.

WE: AW TRUNC RETIF X mAEN £ ERAE %,

] 1.2.13:  (Discontinuous and Continuous Dynamical Systems, 7, p. 801)
Abstract. The method of generalized quasilinearization is extended to semilinear de-

generate elliptic boundary value problems.

WE: | XA T B B S B A R 2 3 (1 A
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PR EM-FInEE, FAAREREIMOWERTEH. R R ERHE, 2H5 FmER
WXERTH27%, FEMALAER.

FW, WERFFELA In this paper 3¢ This paper X W EEF L, XLFIETL S
&, BACMNBEREAEZRUEANER. B2, CMNEFHAEFLXENREER, AT EN
MRV Fo ALK F R A, —RHTIEEHAm B A X LEE,

WREEEFE, LW RAFRE =AATF, R2HTFERE—NEBE, HARKFRAA—
MNEEARR, BELEREFNE AR, TTRAFANHE, TULLEETH, wtH
Wpl 1211, EZ2—HME, EREERTRIAEZ - ANRME =ANREBA, LEER -
BEE;, "R REASE AN, "R BRNREEEERXEF L RAEM AR

e, MEEEMEEEHREE, REFAEAN, MIAETGAKARENT T, REEXE
WAEMEETREHHMERRLIES, ARENKE TR GEHEREEF. F4, 2T
XEHMERGENT, RETXRAHLEE, REEENA LB, 28 3 E LN
HiZ, MERT TP, 2o FRAMEE —MEF FEI MR Z,

EARTIRELE, BRINBERERXENQRE. ¢ —REEE:

C AXETH AT A RE PR A2

. B I HY IF R g T AR R 2 Bk R AT A
EBRWEREM ALY FAMRA AL Z I MART ?
L ARERNEN? AREFHEER S AW E?

W D

X RW, —FOREEREEWHT . TH:

(1) MPARERERT XFEHLERMT K
(2) UBRFHARAWXENECELCARN, BEHXEET &;
(3) hmEMEXENEZEE.

A ki, XEHEE

(1) ZTHEEERE (AARFRUAAEGH ELH AR ;
(2) BXENTEMER—F (A THAE) REFMHHA H k.
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1.3 XEWIF

WICEXEWEAMK, RwEE Bk, AxNEFTILAZFENIERLHL.
T ETRFNREERLFEMRER, —RBXE, TEERL LG, HFEE—ANE
x, MEAFKW—NEEHIRAET T FORERAIALETEXENIIEHRE. 5 HIZ
WREHEH., BERHAFEFZIAMNBXEFRERARFANTEMREELE, Al (&
FET, wRUMHEXAEHNTE SHEHN T, EXRXENNE, UAAXHE
BER. —BRW, SRS BENEARE, LA FHT, EXAELTEHESL A,

SIEHENMERER. —FH, FENECTHENBREAREE T, X B TR ITFN
REELST, BREFN, TEERKE, W THNET

Our new result is extremely important toward the proof of von Neumann’s conjecture

AT E R G- ERKEFENILARBREERWN

RMARRESAZE., Fwi P Bk (1910-1985) G&wmEy, XELEBDT, FHEANA. F40, T
EHERKAAN T, B AMANBXRBE, LEELRERN, TEAHME AN
WAIA, RLUEH. FHAANETUFANEFRREIATHEMR. 82, EFXFR,
BFE LA T RESLNRRETHER, wRKEITESNTFHXE [3] ERET K
KWW, FREBEME XENHFARREEMHE:

The result of this paper is most general, a trivial consequence of which is the main result
of [3].
ERXEWNEREZR AW, Cl—MFAERE [Bl WEELR,

BREXIAT AN XER S, CRENELREIER, MRERRA, #TRE, ©

The conclusion of the main theorem of [3] is completely wrong, because the key inequality
in the proof is unfortunately not correct.

(3l W EREWERTLTH, EHLHFHARIFALTEZHEH.

A —RFERHENE, Sl P T ERAMAEZHCUNBNXENTRAE TN EEY
B K, WREBREBHBY TR, ARETREFHNFAEEEAT . wRNEALER
Wy, SIAAARTHT T, —FEWm LTS, FEALL, EHFIHANESLIHETEK
5 L

1.3.1 BlEWIk

REF—KLENAL B UM TNE—TRFEL, —BXEWREESN B LR
Mg —HE. CRWTRRE AN RATANE T BER T XFHRS. TN
XEF— ARG HRE EE, ARNEFRIAREE T £,

BHRE CBEEEEEND WA LTHEAS B —REEA TR, HHHEHFET
R, AEFXEEHRBALRNTA, EREXERASNBATLETHES, —TF#
FEMUGI S, B2 — TS 0 e X — T L8 B A A A S R . R
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SIEMZREAET G AE-LERABBERDNER, IFSERE - MEZWRL, UEMR
MEREE, FEILFREENE, #NAE, FRBEFBREE T EIHANE, YEFEXE
FRFHAKFRFTAMAH RS NETE, BRNAT. X0GEHE TR EFHEIFE
W EY R U= — B

XEGF IR ZER R CH ARk, FITLL, EFEHR, TEIFARH
BREXEWNFORRATAMEZEZMEZ Y. ERERT 48, ERSZEFHEFENES
AL k.t — R K TR F AL B SO 2 e e TT 9 B

] 1.3.1:  (Transactions of the American Mathematical Society, 358, p. 5523)
Title. Singularities of Linear Systems and the Waring Problem
Introduction. Edward Waring stated in 1770 that every integer is a sum of at most 9

positive integral cubes, also a sum of at most 19 biquadrates, and so on. Later on Jacobi
and others considered the problem of finding all the decompositions of a given number
into the least number of powers, [Di]. In this paper we are concerned with a similar

question for general homogeneous forms.

AEH: SMRGHE A foEMAE

5lE: ITT0FEZELERWE-—NEHZEZSL 9 MNEEHN LA, EE5 19 4
MZk#z, F%F, FRETHUREMAFTRT REE -2 280 BRmDHERFR
AEh TR kX — AL (DiY o ASCERATHT K i 8= 2 — M A R0 39 2k L] A

R=FFGarEZE, KEREMRER, BRI ER DM A, 2EEZHT N ESH
ZE, —TTHHATXENRE. T-BXTZEMNENXFEFNITLE:

5 1.3.2:  (Computing, 56, p. 215)
Title. Optimal Multigrid Preconditioning
Introduction. Among various techniques for solving partial differential equations,

multigrid methods have proven to be one of the most efficient approaches. The effi-
ciency of those methods, however, depends crucially on appropriate underlying multilevel
structures. As such multilevel structures are not naturally available in most unstructured
grids, multigrid methods are in general not easy to apply.

AH: mtLrEMEMLE

5lE: AMRUML TENERIAFT, SENEALERIIAZREHRAEZ —. &
M, REFENERERR KRBT aENEMEL ZEM, HAERT) FEMUFAE
FREE S EEMTRARKE, FERBEBRRTZEA.

RHE—F BRI R FE A AEREERT . 7 —BXEFENT L EEXENTHEE L
ZUET gl AN R

7 1.3.3:  (BIT, 23, 1983, p.209)
Title. How and how not to Check Gaussian Quadrature Formulae
Introduction. The preparation of this note was prompted by the appearance, in the

chemistry literature, of a 16-digit table of a Gaussian quadrature formula for integration
with measure dA(t) = exp(—t3/3)dt on (0,00), a table, which we suspected is accurate
to only 1 ~ 2 decimal digits. How does one go about convincing a chemist, or anybody
else for that matter, that his Gaussian quadrature formula is seriously defective?
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AE: EfRESIOEGIRKALAR
BlE: B P HIE (0,00) KEEXTRE dA\(t) = exp(—t3/3)dt a8 —"+
ABFEH KRB ARXERERXNE RXBEFIL. RINNFOXFTERA B /A
IAEE . BEREIE— MUERB AN EMAERE I RAARAE T~ EHhE?

RHBTT KT te i B H A e ff & R QP AT, Bk AR E LA XEET .
KT, FIg0— kG| A RFRT AL, EAREL LY —L—HTRANHE
KEAERENTXENE . THERE—IZHENE T .

] 1.3.4:  (Mathematics of Computation, 33, 1979, p. 1289)
Title. Estimating the Largest Figenvalue of a Positive Definite Matrix
Introduction. Let A be a positive definite matrix of order n with eigenvalues Ay > Ay >

-+ > Ap > 0 corresponding to the orthonormal system of eigenvectors z1,xo,...,z,. In
some applications, one must obtain an estimate of A; without going to the expense of
computing the complete eigensystem of A. A simple technique that is applicable to a
variety of problems is the power method.

AHE: MiTEREMRENRARIEE

BlE: A AN —EEEME, BAREE N >N > >N, >0, AXEHERT—
RAEE ERRA x1,22,..., 800 TR F AMTLTFE N 9— T, WAL
B AWTERERTANNRN . 7R B & A0 & A B A B — M BB AR TR T %

LA XETRANAEE, EESET power method BE X, WA —FEWNER
EARRFHER, FERIAZ —FENUABRBTHAER. REL2NMTEHINEE.
TR REF LA, BAKE.

RMEZ, 3l W kN ZEERE, BFEAH, BENE. £,

1.3.2 W+
R—MoBLEMEE, 2EEHFEHRE, E—HRERECEUTUAFE:

1. 35 # (define the problem);
2. R FRFATPEF AL (explain what the work attempts to do);

B REUMBAEN EERR XA EZA (summarize the results achieved,
progress made and unsolved problems);

4. EA-— TR 1E B £ E 8 F % (outline the plan of attack).

PR b R A R BT el TAE LS (il dT R E R & % (A. Kolmogorov, 1903-1987) & +
IRBXBEAEEASEXERTTD) , —BOBERXHRETIECH T ENEMZ b, w—
NEBEE B TR . — KT ENESERE . EANFHARSOEIER LR sk &
fEit, ZHET. REUNTENEETRR, tat 2006 80 B A A X X TIER X E,
RAYULEHR, £XE, REEMRHERN X —EERE, X4 E R R RS XEER
HAMTAERT e, RO TEFLREELANANITE,
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X—EHENEH S, G EX S AL, WESECWIRTEEX AN EXE.

FRREPMAXETHERNTEMAR. HAZTLETXREAZNNEREERM %, &
B R AZAR Ko

38 HE X E) I (motivation) 1 E # (purpose) HL 2 R L EW ., U TIEM AR, i

el e, BRWAETE S E, IS AH. AAEHE, HTRRANRETHLXHE
B, REHYATRREZLE, BLRE M eBNRELTHRSANAETE, TEHKMNSE
LA £ B F o

5 1.3.5:

18] 1.3.6:

7 1.3.7:

(Proceedings of the American Mathematical Society, 134, p. 3268)

Title. A Weyl type formula for Fourier spectra and frames

The main purpose of this paper is (4 i E #) to prove a Weyl type estimate (see e.g. [9,
Ch. 5] for a description of the classical Weyl asymptotics in the context of Riemannian
manifolds (5 £ M J8)) for #{A N R - K}, where K is a convex body in RY, symmetric
with respect to the origin, in the case when Ej is an orthogonal basis for L?(2). In
analogy with the classical Weyl formula we ask whether

#{\: Mg < R} = caaR? + o(RY),

where || - || is the norm induced by K (3% H & &).
It turns out that the answer is yes, and under some additional assumptions we obtain

more quantitative estimates on the error term. We shall see that our estimates imply
both (1) and (4) at the same time, thus presenting a unified description of geometric
properties of spectra (FE 4 R).

AHE: HErgfolE 2o RAE QR

AXEBERRAE B\ A L2(Q) —EXENEMIEAT AT #{ANR-K} 9 — 4 /RE
it (Fldm, RERPEETHEESNREFEHTL (9, FEF] ), HF K ZRI
KRTREMHH—MOEK, H& B RARXAEN, KA

#{\: Mk < R} = cqaR? + o(RY)

ARBEIL, EF ||k £ K FTE TR
FXIUH, EERZERW, HEAXLFIBERTERNEFARTREZEMNESLN T &4
e RATHEE, TEEHTRBRE (1) A (4), EmMEE T E/LAERY -G —#

... However, in spite of quite a number of contributions dealing with these effects, there
are no calculations taking into account all influences. To fill this gap (X 24 H T EH),
we present a highly accurate numerical method ...

------ KT, REEREXENE LERYSMAR, RETEEFEEMEREN.
HEAR R, RIS — A S ERE S E

In this work we will propose a boundary element method for solving the linear Poisson-
Boltzmann equation for two proteins based on a single-layer formulation of the equations.
This gives a simpler set of equations on the boundary and hence a more efficient starting
point for solving them than the direct formulation of the boundary integral equations
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based on Green’s theorem used in previous studies (X & % T J& & ). More importantly,
this will allow us to use a method based on the cell multipole algorithm to rapidly
evaluate the force and ...
EXIEER(MERE-NETAREENARKBRA AN EG WA EBARN-FERZE
FRWAFTHE. BeduF a7 84, FHiARKEE NS AR R F
KRAWETBMAZENAFAR, T EERARH - HA R, EEEWE, XFEFRA
MAETHERE R THEW 7 ERBEFESF -

ATz, Bl EE B MR ENEE TR, THAANEE NS R, RSB
Btk R AT, AEA R S A, BT,

1.3.3 BIEH&RE

FRAERE X E LKA, REHE M —BHET T FEARENSHEANETARE (F 1.3.55
mw) , RINENEI ENERAEET EAXWARI . —HOFEENTXEIE
FHHNE—THAEET L—a%, BEvEREEX—TETHESN, —&KU

An outline of this paper is as follows

XEWBEEWT
xH £

This paper is organized as follows

EHP T

RECHBREATNERE—BENE 4,
R FAELF—THAEHERT IR, IFNPETERMMZE, TE
AEAZH. NZATRNEASEE - TAE-—AHENNE. TEFE/LM T

] 1.3.8:  (Transactions of the American Mathematical Society, 357, p. 3462)
Title. How to Obtain Transience from Bounded Radial Mean Curvature
1.3. Outline of the paper. We devote Section 2 to a discussion of those aspects

of warped products and model spaces which will be instrumental for our comparison
analysis. The general setup for the comparison techniques is then constructed in Section
3. The basic comparison inequalities for the Laplacian are reviewed in Section 4, and
in Sections 5 and 6 we define the capacity of general domains and explicitly calculate
the modified (drifted) capacity of radially symmetric domains in model spaces. A first
glimpse of the ensuing comparison result is given in Example 6.4. The local version of
our main result is then established in Section 7. Finally the proofs of Theorem A and
its corollaries are presented in Sections 8 and 9, respectively.

AE: BHENEFREEFHEdRRGEHZ?

1.3. XEBE: F_TARTURAS RAERZEF B TRAON LR A LT
e WREAW—HREFEF=THMHE, ATULTUHETHERURIFAES
WHE—FR, MEFL. ATERNFRX - RBOEEHAHITEY =0 ERZ @
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] 1.3.10:

1 1.3.11:
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TR BR (BB FE. MIMROULRERAENR 64 FPLEMH. AR LTE
TTHRMNAETEERG AKX, &wfa, T2 A REAEEWNILEHASAEF N\, LTER
A

The present paper is built up as follows. The physical, mathematical and numerical
aspects of the Lagrangian scheme are treated in Section 2, while the extra features
needed to incorporate the scheme into a monotonic multi-dimensional Euler’s method
are presented in Section 3. Numerical results for shock tube flow and for supersonic flow
in a wind tunnel with a step are given in Section 4. Finally, Appendix A adds some
mathematical and numerical support to the earlier discussion of the interaction of gas
slabs, while Appendix B discusses various ways to find a representative slope value for a
distribution inside a slab.

WXt T F AR EERA AWE., FREENLNE, s
REERLERNELE 6 —RFFENIIIEGERE =T PRI B E R KR E
FTHEAW—FHEZRBEEFONTFLE. RE, WX A P EWERER TR AR
MEEERZEHFRHEEIF, MHE B U RRATARKEREZEL) FNE T E.

The paper is organized as follows. The variational form for w and extraction formula for
A are developed in Section 2. We establish the well-posedness of the variational form in
Section 3; the finite element method and its error analysis are given in Section 4; proofs
of two lemmas involving lengthy computations are presented in Section 5.
XEWTER: v IERHAR N NERAXBEELE - TF TR, EF=TRNFLEX
AR ER . ARTAEURREZSNEFE T FEEH. FRARKITEHHAFIE
RN &

This paper is organized as follows. In Section 2, we outline the method of our numerical
solution and define the various approximate theories that we shall consider. Results
and the basis for choosing any particular approximation are summarized in Section 3,
which can be read without knowledge of the details of our numerical method presented
in Section 4. Numerical experiments are then presented in the final section, showing that
our proposed approaches are both more robust and orders of magnitude more efficient
than existing methods.

AXEMET: F_WERABMRBERBY T EH A EZT RN EHELE R, — &
GRMEERFEANREEF=TRE, BEEEXTFTMFO T FEAL HNKE
FEBHE, x5 - EALEARER, CMNETHRNBRENLAE T EZHATHNE
HAELERER K.

UEWEABF, AARLEEFET I FH04% RH outline . X—HopLAFHLEE
BEALARPR. MUEE, FEEFHARARL. LEZEHEHFTHEN, T2t

BAUHERFI TN, METERERRTERNE KL, 777 H, BRERKHHRERX
FRAEXEAR G —HLHER, EFETHAZMER LEZ—F 28, AT LMWEHRE
GREATEWMARRERFRHTE L& —F T4,

RMEZ, 5|5 WE B &/ T R E st MR Lo in s A BE H, (2 R A 4,

EREHEBNTAAER .
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BN T EFENH2EHRNEARTRG, RINFBREMIFHZEH S RHNE, R
FiEE g A XFHZQ. Higham A MREFED ([13], # 88 7). fif: “&I#*TIFH
4?%%&%%%%“@&%%@,Hﬁ%m%%%%%%%ﬁﬁﬁ%o”%$%W%%:

Polynomials are widely used as approximating functions in many areas of mathematics
and they can be expressed in various bases. We consider here how to choose the basis
to minimize the error of evaluation in floating point arithmetic.
ZHAEHFNF S AR ER KBRS, Hat AL EENERRELT. X ERNFH
EEMERERUB/NMF A EHERENIRE,

TRE—FEATEARAE R, TXRER, F_a4 R XERAEBMHINF M. Higham 81X
418 R S8 R — 8], FFH R R BB A BB R

In which basis should we express a polynomial to minimize the error of evaluation in
floating point arithmetic?

BATRL &R 22 KRR FT— N Z TR URDF RZERERIRE?

PEFHEFARXZIFH)F RO —AFARZE TR EAA I REE, FE
FEeE G T EATE B K.

HEt, 3 EHLTUFAXLENTERR ) TRERE, E— BT ULES B LIMER,
EEFEIBFRTUSHA - LERR - Lha, #REFIFHIHEE . —PMREFW
SIETUREEH EEZ BRI XE, ﬂﬁ&ﬁﬁﬁéﬁf%ﬁ% ER. MHAXARELE,
A UE IR TEZGEL T Rwt, RO UHREETHE. AXMAERY, LARE
BRI ERFEEERN

1.3.4 5lE ¥ WE N

AHRFRXF, FLEARFMGREZEEI, KNEF _FLaNM A - EXHNEB g
B, ZERNHENE T AT 5+ %Ly — LEm AR IR A %,
THEH R AAT F I L L.

... methods have attracted considerable attention in the ... community, especially for
the . ...
------ FEE o MR ERFETIRRAWER, FAHX - ME,

.. is still a controversial issue in the ... community.

------ B R RBRFRAZ AN EFRZA

In recent years, there has been tremendous interest in developing .. ..

NERERE - FHE AR E A,

In the past two decades, a great deal of mathematical effort in --- has been devoted to
the study of ...
AREN-THEF, RENHFTHECHXHT -
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There have been extensive study and application of ...

HF e EHAEFAMAA

Limited work has been done in ...

RF oo BEH-EFRIME.

We are concerned in this paper with the ...

AXEATRE --- -

There has been renewed interest in this technique, originated by Smith 100 years ago,
for .

XA —FFR RS T Smith WHEART - 7 H EH B A

It should be pointed out that a number of issues related to ... are still unclear. For
example ...

MEEE, 5o HRWIFZ EAIRAEE flaw, -
THHERAGHTRYAET FHITERH L.

A key issue for the - -- study is the ...
WL .. B taEEE L

The main difficulties in ... are ...

...... BWEEERBL ...

One of the most interesting and physically important features of ... is ...

------ FEMAANE L REBNREZ £ .

This has been proven successful, for instance, in solving ...

Blaw, ZAEKMHE - 7 AR R .

There are some limitations to this approach to ...

RF e B AR B — L RHRE.

A related problem was studied by ...
MR B o

The main purpose of this paper is to ...

REXEHEIEANE o

There are two main motivations for the study of the ...

EHENHE R -

The objective of this paper is twofold. The first one is to ... The other is to ...
AXEREE M, —R e [
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An alternative to solving ... equation is to solve the following equation.
R FRM AR ERB T,

Alternative methods to derive ... are to use ...
AR BT T EEE ...

We emphasize that ...
AT -

EARTESE, RINEHI ERAXENTFH. FH3IENZREDNHA 4

AT LAEEFREIAFRM? (Why now? BFE20MHE)
K2 AN B2 (Why this? BUH 2306842 )

A2 R URIR B E 7% ?  (Why this way? BI AR 84 77 i e 06 B 4D

AT Lz S X IRE 77 ik B % RS2 (Why should the reader care? B[ %t
BEEHRG A WnEEEEAEHE, XELEREGHAANE, EEHH
R, XEHAH T RRGIEE.

oW
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1.4 XFEWERK
XEWNTREXEREEZNI S, CAHLHEFNHRARRPFERG ML, #EL
B, SHrEnmELEMER SN, KEXR., —HRTE, XENE—F “5lF7 vwfE
— W CHERET ZEAWETR AN TR E RS
XEZRHSFURZHAREN, RNETEL LIFEFEL TR,

141 HERBERBHXE
R —RXF— o] @ LT L o4

Preliminaries (4 #117)

Main results (FZE4R)

The outline of proofs (i BH 77 %)
Extensions (£ f#)

Preliminary 4 £ Z 25| # F S HAMMAE X, BERAUEBRUXEHEZWILT (nota-
tion) Wi %, AW BREEME, UL EME —F#mAmUy| #@gl, gx—TE,
FUEHEdEOXRXERAANERTROFELSET I HE, FhEWTE (Lem-
ma) XFEHHR, WBEAT—TIEEL, HERAFTL2EROXENTENER, 4
R &R,

EXET—HEEEEH S (Main results), T U HAWEEZLER, H o f
T, ATHEERARERRTNERNERZSE, PREHXLERFITENEE, #4iE
B (Proofs) ~— & &5 Fimdt sk, w17 U ER TE — T HMAEMR K (Appendix) B,

—LFEEEI:

o HENFEMENELAFTELERX —FTEFHTALHWEE, FN—FE TR
EENAXERERETHANEEMGE, HEFGNEBEAMT KENEHG, X
MXEFERERILAMAEESR, RIAEXE, TR NEEEN—LERLE
R—. ANERE, 2=, O, MEBEECAEENE L HERE =, 2%
fEIt i,

o FUXEALHEBENHM R ETRFEANESR, HERFIEFFHT
REEMH, TEEXLEESHNEREREERN, FECERELHEHR. X
ERATHM,. —NEE, FEAHEFRREE, L4 ML HEE, Exik
b EERAE—LEIL (assumptions) B &% (conditions) T AL #. ATLAFE
EENF AP LA HFELMET 2.

R EYvaE



XF ) E R 25

(1) BEFEFA RSNG| E, RELFTERE, THARELHK L, BENL =
N ERGT . AEBE. NEHZTTWEIETL “$&7 A&, K1
E&RRAHAD (D . (D |1, 2%KE, BOTAEGIEFE —HINWELR
PE, THEEBENEFEEZRTANT2 05 AL NEH L.

(2) MAE KA BRI —R, FHHUMEZEMIIRAE T EARE AN
FEZE, RENFARFEEE A ZER.

1.4.2 HHIMAKFHXE
R — R CE — ] | AT LA B K

e The problem or governing equations ([5] & 2 * & 77 12 );

e The Numerical method or experimental method (#1& 77 i 2R 5 77 #%);
Theoretical analysis (32184 47);

e Numerical results ($ B % &);

e Conclusions (% K 1E).

— R, TEMFETERAN - LREAWN A FEM, TEFEMAREFER, =5
HAF. BHRAFE., BEAF. £afF, HRRIT. EHRAFELERTHE. SLFEAL
A — L 57 12 (differential equation). 4 7 2 (integral equation). 3 F 7 12 (operator
equation) B #H F M X| (mathematical programming) Bk & £ —#2, Bl %8 —F 5| N X &7
B, NMEENNFT, P T EENRAEE MR BT K E W& T
BB R MU, Ao, MIRAERWEZWAA, B BENORAELE, X
WHFIEF 0] UEL —T T Ko

] 1.4.1: The Poisson-Boltzmann equation for the electrostatic potential ¢ in a symmetric 1 : 1
electrolyte characterized by a Debye screening parameter x has the form

V2y = k% sinh Y, outside the spheres,
V2y =0, inside the spheres,

where y = (zey/kpT) is the scaled nondimensional potential.

HEAFLESE « ZIEAR 1:1 BERFRED  WAR-FRZETEATHA
V2y = K2 sinh ¥, Ik 4,
V2y =0, KE N,
HEHF y=(ze0/kpT) EHEBETENE.
] 1.4.2: The existence and computation of absolutely continuous invariant measures associated

with nonsingular transformations are two important problems in the application of ergod-
ic theory to physical sciences. The density of such an invariant measure is a fixed point of
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the corresponding Perron-Frobenius operator. If S is a nonsingular transformation from
a o-finite measure space (X, X, p) into itself, then the corresponding Perron-Frobenius
operator Ps : L' — L' is defined via

/ngd,u—/ fdu, YVAeX
A S-1(A)
for all f € L.

FHEFRLTHRATN NN ENESTTNENGFER ST ERRFELA THERFH
HAEEFRA. FTMNENTEREXANRR-FEZURETETFHATE. £ S £ o-
HIRME = (X,5,u) BEEEH—ANETRTHE, WHEHWRE-#ZHENE
F Ps: L' = L' XA fe L' T

/Psfd,u:/ fdp, YAeX
A S-1(A)
o

HT—BATHEFEHOXE, HEERK (numerical schemes) X — 7 i % & 11 XL F H X
H, EX—TEWNE, FETREMNOXENEEL, ENGFENAERR, X—FTEEHS
THRE, BACHAZHREER, WRMWAEEHRZEL, TUSHFHEAXFENF LA LN
AR B K.

AL R (numerical results) FREEFRLRE 7, B EHL—ER . Bh, HHF
FRZTHENG T, BEFEEN. REFAFEA (academic problem) #H — L AxE By 5 B 7
A (benchmark problems), X224 F [ LIEA . ExFaafl —LF —ERENSREA.
THWE, KEENER (MRS —%WEF) wWRAFTLZERE, TrREHARA, B
HErfR BB EE NIRRT, RENKEATESOTHXEREL: FIMEEAALTE
WEANHECEE,

REXTHEFTFEAXZFCETHELRWER, WEMLE L, HEWNFEZEZRHAUT
JUAS 18] 72 5k £ B 0 4

o HBIMA T E T EAR B A ERAR;

o HITIHELERMECAHRNERHFTHE;

o NN R wy EH K

o HUITERKXERLANENHSEE (user-defined parameters), H (& L5 ¥
DLZE i AR B 2 5 8

o ALK MH M By W AT M A ] S

o WHEARN —LUBELI)NTKELEREFWATE, TRHIFET—FTERSN
R4 T 1,

HEEFEEEH, BTN ITELEREN T UE X ENNE, FREFHARCAR R
BEXMEXEFE, ELHBHRARELRIARAARETTHERZEE AN,
EHEERNEETEL, UTIIREERER:
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1. BRABE LR IEN, ZERFREFHE, AW SLHME (parameters) 177 %
RYGEAFHMH R LK, RUREEZEFEEZEXERTUEZ I H BIRWE
R (reproduce your results).

2. Ry g Fl E % (figures) s %k (tables) & KRB IRALER., WX e, FLLHE
BB E E 7 RS R AT,

3 REEA —BARIMXANEG . WHEFI M ZHE LA ABHRLFE, &
TR AR EE, MIREARKARE, RFRHERAR (LA
XREE—E—RERLTILFE2TERND .

4. TN BERRHAT—LIFR: TREWITEER (A &) W E; f
AAER (RI7#) Wi B 48X (observations); 12 i il
ME R R E, RELBERRIH—L5E, TEHEAMBRERST.

5. MFHEEFHEL RN, RFHEEA MR —FHXN —LLRENKE
XEERARTNEN L XE, WE-THAZEHTH,

AMZERHEXFEFBREEHAALHE R FREXRTUAE-RUTEENE, 5 EA

THRELERHEELLR,

1.4.3 MEHTELERWE WA ®

EREHELERN, FEEANRE, ETEHRNEFNE-L, R#EEF., §hEE—

UxdrEEREERNEARLTN . HANHFEZEH shown, given, display, present,
illustrate % %14,

] 1.4.3:

] 1.4.4:

] 1.4.5:

%] 1.4.6:

] 1.4.7:

Figure 2 shows the structure of the exact solution of this Riemann problem.

Bl 2 R AR R[5 HUR o AR B 45 A

Results of these calculations are given (B shown, presented, plotted) in Figs. 1 and 2.

REGHHERTE 1 A 2 & W,

Fig. 6 shows a comparison between the integration methods versus the dimensional step
size.

Bl 6 LRy 77 kA K Z A — N R

The two basis functions are distinct quadratic functions as illustrated in Figure 5.2.

FAEEHANERA R ETREEK, wE 5.2 .

The density as a function of x is shown in Figure 3.2.

BEMH o WESEE 3.2 BT

ERALENXTE, EH&HFHEA Figure , HE A Fig.. XFAFEH L, (EZEF

—RXEERLNARE . W £, Wi Figure, WEBXERTBRA Fig. XR—% 5.
A, FEHEF LHAAE,

THHHAEMEE R, 7 —ENBEFISMFNERT T, ERGRR G THE:
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5 1.4.8: Figure 4.1 shows a computed solution to the Burgers’ equation using a high-resolution
method with a time step that satisfies the CFL condition.
K 4.1 2°F Burgers 72 A EFKiHERE CFL 4B s BE2 72 HfEHN—MTHE
.

5] 1.4.9: Computational results are shown in Figure 3.1, illustrating the oscillations that appear
in this case, again with the first-order Godnunov method.
WHERARE 3.1 #£7T7, WHEX —FHHKE—H Godnunov 77 & H I Bk % .

4] 1.4.10: These are seen much more clearly in Figure 3.2, which shows the same solution on a
different scale.

TUAEE 32 FEHFERENEE, ETRELERETHHEER.
ERREGH, ANsFERARMRER, SIMEEZFRTWNER. TEKS ELAF T
e LAY EA

#] 1.4.11: Graphically, there is no observable difference between the interactions in these cases,
showing that the effect of the presence of walls is not important under these conditions.
IWEH F X EER R A EAEF Z B B WA £ 7, 505 B 77 A v A X A
TTEE,

5] 1.4.12:  As can be seen, there is a good agreement between the present result and the reference
computation.

WEt BRI NAEE, BRWERSSF U EZ AT &

5] 1.4.13: The streamlines for different values of the parameters, shown in Fig. 3, are in good
agreement with the results published by Li et al. [6] and Zhang [8]. The difference on
the separation points between our results and the results published in these two papers
is less than 5%.

W 3 i, TESHENTRASZFFA (6] URTK [8] KXRMNERM LY &, RAT
WERMAFAR XK KNERRTHEANERANT 5%,

BINEBRARIZMFFAEXETER LT EHE, EXRALERAWERE. LR, S

M. zgEBENEXRETRSE., Kk, REAGHFEFLENEER, THTLHNE

BRTTREHH .
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1.5 XEWEXRE

HEREXHFAER, CHRXEZTEANN»ERE. XELERMWRE—T . — I EBAHE
M2, #E (Abstract). 7| & (Introduction) #74f % 1E (Conclusions 2, Concluding remark-
s) Bl RAMT AR AR LKL, FREFH QL AFEHH2H D FNES (overlapping),
KE AW B RLZ A~ —
1.5.1 ZREMZAHLANE?

HRTZEE U THER:

o EHEEMSL H XZWEEFHE (Provide a summary of the main contribu-
tion), & Z 4 (Keep the summary short), # HTEELI s NFEE
wmriE, REFA—LEH#EENENRE (Use fresh wording). XEH UEHEEE
— TrRE % R E Z & (Emphasize the importance of your results).

o BT TEREWHA L, EAEBEAXENRIELE, £E
EEH AW LB 44 Z T (Turn back to something discussed in the
Introduction).

e HHETELREH (WnBEMWEE) , XERAEHFENACHTEHE &
B E AR, FEWBAAR U T R A LIRS B X B E

o B —THHXNTETRFRNTH, URTELEHALCHEXTHN
#i A (Explain the implications of your research).

o EET—2, F& TV LA 4 (Identify the next step or look to the
future)? R 41, ik — LA AR TIEAM XM conjecturess,

1.5.2 ZREWERER

o NEIHWE, EHERANXENFTIEZEMN (Don’t say something like “I apologize
for the poor quality of my paper”);
T ERAT LFTH B LUER B 7] 7L (Don’t ask many difficult questions);
FEF N2 WA ZE (Don’t bring up completely new ideas);
TEREERXLELET RNIES XN (Don’t change the tone or style of your writing);
BRSSP AR H 4 F JE #9458 B0 & (Don’t contradict any part of your paper);
FEORAKR, TEZAKR (Don’t make exaggerated claims);
TEZFELAL T, FEREMIZE (Don't restate the Introduction word for word)

1.5.3 S FRiEFWHW—%EHA A
TRV M — EEE S R EEE WA
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L after all 4 E BTk | as has been said
= as matters stand T T | at any rate

BF B2\ 3 even so ® finally

B F X E g | for these reasons CIcES in brief, in short
— 4] ik in a word Rz in conclusion

B ER in drawing to a close | ## 52 indeed

— e in general wEz in other words
] A8 AT R in retrospect EEZ in summary, to summarize, to sum up
B b on the whole R EHEH | or briefly

B AR 4m it such being the case EFEME | to conclude
RS to recapitulate EH—i# | torepeat
P EH we now see J A it is enough

Table 1.1: % &+ % Fl1# 1%

HUE AW, % in summary, to summarize, in conclusion, to conclude % % & £ XX

FWERANE; EEAR—FAMEEA, TrafEFRALRER, OHE,

1 1.5.1:

AT RATE —FX LA T

(Journal of Computational Chemistry , 14 (1)(1993), M. Holst and F. Saied)
Title. Multigrid Solution of the Poisson-Boltzmann Equation
Conclusions. The first conclusion to be drawn from the numerical evidence presented

earlier is that the multigrid method is the most efficient method for the two test problems
with a grid size of 65 x 65 x 65. Secondly, the advantage of multigrid grows with the
problem size, as it demonstrates optimal order behavior for our test problems. (i1t

R — B A H R4 — T A TT#R. )

A point that should be stressed is that the SOR and CG results reported here are based
on highly optimized codes, and these codes ran close to their maximal rates on both
architectures. Based on earlier results [15, 16], we expect a fully optimized multigrid
method to run at rates comparable to the smoothing iteration alone on architectures
such as those considered here. Thus, we expect that the multigrid method can achieve
nearly the peak rate obtained by the SOR iteration. As a consequence of these points,
it should be pointed out that the results presented here for the multigrid method are
conservative, and gave only an indication of its potential for the LPBE. (if#: X —&

W TATETRIHNER—FHER, )

Finally, while we have considered only the LPBE in this paper, the multigrid method can
be extended to nonlinear problems through either a combination of Newton’s method and
the linear multigrid algorithm presented here, or a nonlinear multigrid algorithm [13].
These methods have been used successfully for nonlinear problems in computational fluid
mechanics [28] and semiconductor device simulation [29], and their application to the
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%] 1.5.2:

NPBE will be investigated in a future paper. (ifit: X —Bit i F# — P ryiE . X
— B & ¥ B B Abstract 2 Introduction #4 . )

AE: EM-FEREETENS E WS

G NEHBETHHELEGFENE —NELE, 2ENEENXH ML FAL
KA RN T &, EWERTRE 65 %65 x65. F_NE, ZENENLEHFEARTH
W A A, Eamexd RATH AT # 2R R T A

FEREAN—EAE, XEREWSOR 71 CGC £ REZXETHEMMNEF, HXEBRF
X AR EURFRAREIEAT, REFLNER (15,161, KNALZERILLF
R WAL R £ Bt 5 FRERMEILH — TR 2 ERNBE. ZIH, KANH
REENBEET LA E SOR RR/WTIEEE, FHARBRANER, NAFHK
ERIWZEWBENERZRTH, ARXEEHEXN LPBE BAK— LR,

x5, REXREXER%ZET LPBE, 2EF W& F BT FHEmA ML EWEEEN
HAEREEAU L ENEEE [13) W FELBERA. XEFEERDATIHERRE
A FWAEL A (28] fr¥ B AR E N [29] . 1% NPBE 85 F ¥ £ KR K8
XEFRE,

Conclusions. What we have seen from the above is the convergence of a piecewise
linear approximation method for the class of Li-Wang piecewise monotone mappings of
the unit interval. (iFi#6: —HIERE —TAXWEELE R, ) A different technique
can be used to prove the convergence of the algorithm for the class of piecewise convex
mappings of an interval, and the resulting paper will be published elsewhere. (iFi:
PEEEEZE A —RAEAXE. )

Zi: BANWLCEZFIAWEZR MBI ERN — KB X E B F-FZ 5278550
WSkt o LA 8] B9 AR BT DAE BA B vk e T X [A] B R D B AT R e St o AR R BT X
FREANEK,

AUEEEXFNLEREN S 2TERERLA—F THEITRSRNEEXE. WHFTEF

BAG, BARHEXBONRRXFFRWHRE, REELH, EEATEIA. REFEL
ZHWEE, TERZTER, Ut— 5L WG #E,
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1.6 ZsH4

REXENERERELE RAHMA NG EWEWH S (Acknowledgments; 3 X 15 Hf
A Acknowledgements), ZHH N F E ZEFE A XE S ERMTE N SR METH BHa A Sl
e AHRABET HEWNMALHNELANE TR, REAXRELHAERTIEENT
A RXAXEFUAFERARELD, AHAEFIHARESTH,

BEL4FRATSEZHFRE, BAFRIM (M) REFARFHNI/E—H2. EE,
WREFRMAMNBKAXEWNFTETRAN T, WvEZERH#ETEEREERWIEH,
MXEHEXNLFRGBGRT — %, AATERB4.

R R B R . R EHE . Flar, T would like to thank #4543 &k I thank.,

TEERMNEE LT, —RERBMT L2 TENGFEL LM, FHE(1F—L
HHE A
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WEEZHFEERRARKFREF L THWERPMLRZEXATA S,



SE X EM X 35
1.7 B2EXEBEM X

MeLEXENEHR, FEXEFFIANB XA NERESE XA S T. 2HFAEE
XZHEERHNKL—TEELMINEN AR EELEGRE, EESETWAEBEX, iR
REEHXEZT . mFkX, 5FXHHHERA RN,

HEXMF I HOXFELNAFEW T R: E# % (authors). X E 4 (article title), #
£ 4 (journal title), % #{ (volume number). 4 M %% (issue number). H X4 (publication
year). W # (page numbers), XL EEAFHENANEEHLA, #HFNMEEEX
BeIE KL, W Journal of Mathematical Analysis and Applications £ 5% X+ H 5§
A& J. Math. Anal. Appl.. Volume —# 5 & Vol., Number M| # No., X 25 %18 ik >
WEEEFAMA LALTR, F4, FEIT LG NAHKFW 4 (Society for Industrial
and Applied Mathematics) #9455 % SIAM, ©HETH AP #XZ L CHBRM. Flin e
(B EZEE) 2E7 T 5 K SIAM J. Sci. Comput., H£ZE4% 5 & SISC. * EH (%
it ) (Mathematical Reviews; %5 % MR) #2F R A W35 (] = E % ¥ % (American
Mathematical Society, f&# AMS) K 35 www.ams.org F #J MathSciNet # \) & #H ¥ &£
LMNTRER S &

SEXBMTHNANGEREERME: EH 4. 4 (book title). H %4 (publisher). % JL
W (rdE#I IR (edition information). WA (B 4 ) (publication city). H R4,

WRSEXMFINHE W X ENNXE, WRTEBEEEE. XEL. HRFULTH
b, REHHRXENH LUK REE (editors) 4 F o

HE, XEFHATEANE LS L0, A 2EZCENHZ AL EFX B F R A
BWRF4MH. Blam,

R. Murray, Discrete Approximation of Invariant Densities, Ph.D. thesis, Cambridge U-
niversity, Cambridge, England, 1997.

LY ENRXENHEREWHEANMA LN, EARBEZXMET B, FHix
EARMB R XA, FRNEELENE, URRBECHIESHATIEHRE,
RGBS i EE 4, HEREERXEARANEIETMRAARBHRAA, (FEARERT
R A A

AR EENXMTI AT E. —HREHSEXRFHTH, BEREFETH, EHF
X E P E N, 0 the stability problem was first considered in [7] (&2 % 52 #& [7] +
F—RFR) . A—fMeHEEs (BFEATE EE) MERFER, WA%BHTIHE, W the
stability problem was first considered by Bellman (1973) (f& = |4 & # i JL/K & (1973) & —
KFER) . il FEs, wRFIAR—FXE— S0/ LERX, TEFEML a,
b, ¢, d % XA F %k, % The idea of variation was introduced by Smith (1973a) and was
applied to the convergence analysis in Smith (1973b). (% 4 B 8 & & 5 # (1973a) 7| # H &
# A H (1973b) & A B SEa 4T £ )

S R S T X I E B R LU Z G A B B W] A . fl4m, This bound
was found [10] to be sharp tt This bound was found to be sharp [10] ¥ . & 7 FEix#
TE, AR EE R #E BT XUV E & b — 3 A A7, % This bound was found by
Courant [10] to be sharp. # 4 B# & x JUR 5% ey 7 £ &, T LUHEm EFG, X
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BAEY THE MG R E— &M, B Simplicial fixed point methods have been developed by
Scarf (1967) [14], Eaves (1970) [3], and Todd (1976) [16]. #f 2| /LMEH B 1EH T, —HH
Wt TGl AAMEERZ2F —REH, w0 see Jones and Zhang [5] 2 see Jones and Zhang
(1994), WHHAUL, F—RIIARFIHFAEEE L, WEHERIIARINE —(EEHHNA
FHMmE etal. (£A), WE— K3 TE see Kellog, Li and Yorke (1974), #% /& &K
71 F 5 see Kellogg et al. (1974). /NU: et al. TFEE & et al B et. al. B et. al. HIMEE
B, etc. WERE “F%. FF, F4”, W andsoon; WERTF “FA” WEHA et al,
5431% and others B X, R —T, ie (BF) M eg (Flin) AN EZHMIEE,

YIEXFEEFIRJURCR A, RS H SRR P, A= 3% St BCE e
/¥, 1t Several proofs have been given by [4 ] 8], [12]. M4h, HEFH T EER CAIESH
XERAIEEHAER — N FHETE, MAESHEH. 85 K We refer the reader to [3, 5,
9], T 1= We refer the reader to [3], [5], [9].

BRI A — A — B RKXFWEANEEE R EAF L LR EHR T e aES, §
GBI E R RF A B RE XM P ENTE, NS, REZES%, i, by Banach’s
Lemma ([7]; Theorem 4.5.3).

TRAKHEBAE L ECHEE XA TS, AR XERABAMT, L g
RAZETE. FRANSEXRIERER, AREILEREREFFIXEFHES
X#ko FHERR-—IHFIR, ZERESECHARTA RN RFT XM ERE L, HE—
] LLE 4 A Reference.bib & 5% Xk X, FERMWULEH., €7 U “IEawg” , E
WA, EAMAXZEFR BN, EFMITHE,

TEH HE— B XETEERAL N RIEREAN S R H 54K

AMS: C. Shannon, A mathematical theory of communication. Bell Syst. Tech.
J. 27(1948), 379-423.

Elsevier: C. Shannon, A mathematical theory of communication, Bell Syst.
Tech. J. 27:379-423(1948).

IMA: Shannon, C. 1948 A mathematical theory of communication. Bell Syst.
Tech. J. 27, 379-423.

SIAM: C. Shannon, A mathematical theory of communication, Bell Syst.
Tech. J. 27(1948), pp. 379-423.

Springer-Verlag: Shannon, C. (1948) A mathematical theory of communi-
cation. Bell Syst. Tech. J. 27, 379-423.

World Scientific: C. Shannon, A mathematical theory of communication,
Bell Syst. Tech. J. 27(1948), 379-423.

BN THHE T - EFREERNED:

o THRILMERIFEAXHFAAK, FERELHRANERYE L, 0 SIAM, IMA,
JFM, Elsevier, Springer-Verlag, World Scientific.
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o BiH 5% X WM % BH — B (consistency). thtm, Frd 1F# By fn 4 Wk 5 B —
B, EXXF-—IMAWLLFRMNTE, —EREE. BEW, A RMEW. 44
Ja, [BEE1z 8 FE 5, w Mary Carpenter 5, Carpenter, Mary.

o L RGH . EHMINER, F. A& FEH. 274, r— T,

o 2EXMEFERER X, WREXTARF, SRk, LMF|IHAET X, EED
it €W Abstract. WELIEX, TLEELRHBEIIRAAE XEN R KIHFHT
BT UOFTEEET ANER.

« EOBAKNETHERFMNREFRAUE, 4 STAM J. Sci. Comput. £1993% 4
% F N SIAM J. Sci. Stat. Comput. (SISSC (1980-1992); SISC (1993 - )).

o ENSEXBMMEALEXFHII A FEXEFWMRS X#k, ERHH L AL X FT
A, ZELTUS . AFEFIAHUXETREMEZ AT EEXRZA. AHZ LGP R
B A BT, XEHETE RN, FRAEE (v SIAM, AMS) 2 F 4k ES %
XHELTEEXFIIAMy—— . TeBF2ULFFELEEXFIIA, E4M
Fo

e EEXBMMELEREY: TEREEZMXENXH, ELTEFILZANRERXE
RALRE . FIHB XA ZEEXERNENTRRAUE R@EN LR, FALE
X ERFCAT, ERRAZ TR 7 AR T g

o REAFESIARAKE W XHE, BARETZRECN. A, BAEXXFENERE %
ATEF XHSNEA, BRIEFTFMERE X, —&ALT]HF XU

e RFEXFNLEXBMINTHREE —FHEWAXTHE LT THF. EXECFATRT
®, WHH, WEXENSECRAFEEXFIARFE K. I, HFXERT
HASERXEFERERNAY, FNGIXEAE, MHE. WFFEECFRIE—
AT X ER AL E

o W bR, RELWMETERLEMNES, ERFAINEET HANZHE—&K.

o WRA TEX HAZM BTEX K AMS-BIEX 5 1Fib X, 5| FAEM w4 \cite{xx},
o xx £5F X XHEF R AR KT, flw, wEIFAKRTH tang2010 & X
T, EEXHEXHF5RLHE A \cite{tang2010}.

W, RN —THRAE. BEATREERB IS RLAN . FERFXE, £H
EHBEFTEN, TaeMF. TRAARM )P HFAENIAFTERELENNET 7
—REE, MALFRANEF TEEZORTZIIARTRREANZENEHKE. 77
W, REBFHM AT EZRFTA —AREAMER, DAHEHESR TF A FERTL,
EAFAR KR ZAREARNF, KNZERREZNF— T X+ W FHER

BFEXFENWIZANEEREETBRAELXAALTUK R 2 REMLA ., wRE LT
AREEXTRBNFNAZT, TRt —LEFEMER, BT &, REZTH MR
ERE, EEL2# IR U RNER. AEA - LNAFHAIXE, ARER,
T TR E ABEXGE SR, Ko, MRART RENEM: —FRANTEREL
BOB2E T HoiEs, cHHAFEMXE ANy 7 EE; 7 HE, FLEERTFIEH
MARH-—HbiFoEL—B#, BETERWIEAZY, RARKFHIRNFTLTA
T HH R .

EERAL, RERIFSHERA Mo ARHME, FECEFCERESMEX—HEF. EF
L2 [ 5K B SCE OE SO E E % B2 AR
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1.8 HEYFEEEM

1.8.1 XEWEZ%L
BRIRATH X EE L H WM

. A XERMAANEE L, THmANHESE — L, FRAKE;
2. #AEH B FE K (family name B last name) F#F £ H 2 .

— Mk, IRFRFIRMNFXAE—MATRAKRE, MaBEHFmNFKF TN L*
F#E M. ENE—1EE2H —Laa, v XEHANAGI AN, EGFREEF—EHN4L
FHA (FH, Liuetal. (1990) . AUEXEMERGINEERF —kH. BWEANRS AF
AR RN SARIFE R XSGR TFHEET UL, EFREGE, EHEFEE,

EXHFRXEEHRLGEEREENF, ERALEREA, wERF, WERKHAFXIEH
W STER T . FPIRL, BXH An () WE—EF 5% Zou () WE_(EHAT
MBFHREX, FARAE—EERETRE —, REUNF _ZELXTHACLESE
oo EOMBEFR XM E, MEFHLAZTTRADNXHENBYRAAERET . EWRME
# An HEEH Zou 2 5, MEWMER Zuvo WIEL An X5%, REFERE.

TE—RFEER, ETAEF —BEXXEN, —EEAEZHRNELFRELET RIS
MR, BEFUERER EAHRE, BREFE—®, XETEH. LoRe s FYKEN,
XL LMK R ¥ELE %: Zhang Weigang, Weigang Zhang, Wei-Gang Zhang, W.
Zhang = W.-G. Zhang, &RAITHWEIE:

1. ¥ T Zhang Weigang, H A X 89ER £ 4N E FAT 2 UL A 7 2 Weigang.

2. ¥ Al Weigang Zhang 3 Wei-Gang Zhang, B4 5 # X &4 A W.-G. Zhang, #* X% 5
& W. Zhang IEH B ER S, HELFH W-G. Zhang — R E& P RE, XAESE
XEREG, RithmeaFERE - SEREETEH —LH .,

3. EMHE — R XA KRN, —EREMNEFHFEXIVA (L7 # W.-G. Zhang 5 Wei-
Gang Zhang) , WEEXEZ LM URERF —H. RAXRTHLEFTXLFZ
S, ATHEFABTRMARHRFHRERLE FERLL, wE—AWF A% (first
name  given name) (H.#r, Steve Wei-Gang Zhang) , EEZ WA HEXEL 4
A, XA Steve Bk S. EAREY B X4 F AR, URHEIRIANEFZI— A

XEZME, ECLEARTEENELN), BFELAAFEHNECLR, BRMAE UK
WY fEma, MELTHEENAIHNHEEAZN, TAREHRT TR RS TR BH. R
W, xERFRUFFMRIRTE,

AN EAUNERETRE -—REXELDLFRE, — B TEEN LR EXHEE
. WAEKRAT, CEFRLWED, AHEAIHREFEARBFEAGI M ) Wi
B

wERNBEERNZ, WU TITREEBEREAANASL (L RaRXEFZT) o
BB XENELNEFEEHEHME, LEYRANZORR LR TR, B,
XEfE-BEL, FLEINOAFTHE_F, YR XHAREERKLE, XEHAHEERX
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TERE, ELAXFEHT EA, WeRERIFTY Rk, WEE(ITRESTE, LEE
FLELWI AN ZERE—RMIL L FE, REINFARNEEEE AL R
HRFALUEZT—MrEad KRR RELETEE —EREHE. fTUl, fEELZANT
MAEZ®, KMNBAAREBEZERENEN, BARNARTMERE L WFARL WA

1.8.2 X E® HH

XEMBERNOHARTEEH, LRFRERTRNWEHCENETH, 7L H
o B, RAXBCXENTEIEMHEAFEFEFLE, IITEARANECRAZT 0w E.
ER, MOXEFHANANG, MAFERELRE XERMF LM GET R, TELH. ZTH
FAEGIAXEERAL R X ER 4T DIE EF M E (... 2001, unpublished) = (...

2001, Private Communication),

XENHH BT EAEELTZE—1T.

1.8.3 XFEHWXREAMEMS K

REFXFEEHEREXET (Keywords). K#EEM L EXEXEN KB, FHiA
HKZ%Z, “X#” 2T78aekE “X@” WEN, REALZHWEEERIULEATHRET —H,
RBEHE—MEETIMUT (REE—BRKXBAZNWEERAFLNZ, W TEHH 1.8.2) ,
AN TiLEE (FFIFR) FHF R F T RS B RIREE SR B H o7 A K% HE
EFWIEHMTE., FF5 AR TE SCI (Science Citation Index) F| f| 5 # 18 5 % %4 X
EAUIAIKR, WiEE NREXBIENES WHFE R ABE XN CME R,

ELSHITENGERRR, XBAEFEE, FAHRSEE T fdE X80T RAMA K&
AR XE, FTUARARBHERLIEAD R, £, XEENRRTEFELETERNTA
TR, BRI BIAMX BB X RERE, FHimb a4 E R e # I ED WA EK.

KBEEAEALTE %, % computation, fluid mechanics, mathematics, .7 % &4 % new,
interesting, best X FWH A1, TR L —ANCEXERATERA. EH— 2WH,
7 4w JUAS 3R W 89 S B AR A3k 8 1E], B #r Numerical approximation, finite element
method, mesh adaptation, local time stepping.

RBEEARRA =AW, HEE—NEE, 0 EEJH finite element method. ATH M
LZHEFRFREEHTA, wtBHEFNFRTELSLE Y finite element methods, B2, 5
REHOT AR, 2HEEZHZE, wTEHAP 181, 44, ANHEELLEGEHK, HELE
T H 2 4, Flam statistics 7 chaos, TEUNEEH, HUNRTHLTFENELNHEE

AURFERABXEREZEHRF 2 HFFH 42 %5 (AMS Mathematics Subject Clas-
sification Number, f1i€% MSC; & T & /~4 % R % £2000F 89, 45 &K MSC(2000)),
AR F 2 KRR THK A KF S AT HAEEFH (primary classification areas),
E—FR XA AETTHEH, BRI REFEGINFFNGRE. BT EH#HH LS X
T, TMMEARAR X HAERFEZEENGES T, MEBENHEXEE SRELIAGH
XE, IRFEFTHEMOXERT —MREW &
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%7 AMS Mathematics Subject Classifications * T# F W £ Z 54, LFH G ER

¥ x4 K # % The Computing Reviews Classification System % . #EF W 2 K R 4
H = EHMEH R (American Institute of Physics, & # AIP) 1% it # Physics and Astron-
omy Classification Scheme (PACS) (% # & & (it HEHEE W) (Communications in
Computational Physics) FAXEF L HH 2 KEF) .

7 1.8.1:

5 1.8.2:

(Transactions of the American Mathematical Society, 356, p. 1691)

Title. Coordinates in Two Variables over a QQ-algebra

2000 Mathematics Subject Classification. Primary 13B25, 14J70, 14R10.

Key words and phrases. Coordinates, locally nilpotent derivations, embeddings.
AME: QMR LN &AM

2000 ¥ F M4 KF: 13B25, 14J70. 14R10.

xR GEE: L. REFRTES.

(Mathematics of Computation, 75, p. 1931)
Title. Iterated Function Systems, Ruelle Operators, and Invariant Projective Measures
2000 Mathematics Subject Classification. Primary 28A80, 31C20, 37F20, 39B12, 41A63,

42C40, 47D07, 60G42, 60J45.

Key words and phrases. Measures, projective limits, transfer operator, martingale, fixed-
point, wavelet, multiresolution, fractal, Hausdorff dimension, Perron-Frobenius, Julia set,
subshift, orthogonal function, Fourier series, Hadamard matrix, tiling, lattice, harmonic
function.

AE: EREHAS. Ruelle ETF AT HXEZNE
2000 HFEH AKX 5. 28A80. 31C20. 37F20. 39B12. 41A63. 42C40. 47D07.
60G42. 60J45,

KR EEE: WNE. ARAR. #BET. B TR, MR 20HE 2R
R KBS, WR-HZWRE. RALER, THM. EREH. HETREK. Nzi
M. S, . AR

1.8.4 XEWEYARM

FRTAAEXFNER. MEERR, XFHEMNRATA

(1) fEiE A B AT B 5
(2) EEHFEEZREEENEETHRKLENT R
(3) A NZE L FEREENEERE.

A 1 K, B /AME A

(1) %48 B2 B3 4 2 2] B A % B 2 15 8 5
(2) BEHEH B E5 E AT th I AR A
(3) X EXI A RAT T A A B RN LA B EN A
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1.9 AER4LE

BMNEENAXHFXFENEMEFTHRHTT — R, ERRERT EFFTRFOELRL

Ao BELFARXBRERT, REALETEEMBRNEN, 25 HEREIRFRXNK
XfEd, THy REXBFRLE, EXMEREL] —LEHAEENIRAE (T—FH
WENE) . THFAEREREG T VI ETEESD, RA-NINEFROEXRFETFEE.

7] 1.9.1:

%] 1.9.2:

EHERAFZW, KINBRGE—LEFHTTHEE

Why is the Discontinuous Galerkin Method Important?
The Discontinuous Galerkin method is somewhere between a finite element and a finite

volume method and has many good features of both. It provides a practical frame-
work for the development of high-order accurate methods using unstructured grids. The
method is well suited for large-scale time-dependent computations in which high ac-
curacy is required. An important distinction between the DG method and the usual
finite-element method is that in the DG method the resulting equations are local to the
generating element. The solution within each element is not reconstructed by looking to
neighboring elements. Its compact formulation can be applied near boundaries without
special treatment, which greatly increases the robustness and accuracy of any boundary
condition implementation.

At 2Bl T o EEE?

W ey EAART AR TEMAEREREZE, AATAZHNFLERE. CEME
TRFAEEM WA R REEE T — A ZRAER, Zkde%E T AL KN
WH, EEFFEGRE. Ao ile s BYNAERTEN N EERAET, W
3 BN 7 AR X A R TR YR R . AR BT A AR T B ot R B TR
ER. HERNGRRAZARTMARTHALE, XEARRE T EMLF &4 LA
EBEAER K,

THRE - RBEAMXEFHN—B; FHET —SARURA W EERFAR BENITH
FER B, BRSO FE A, ERLERIEEFA.
(C.J. Budd, W. Huang and R.D. Russell, Adaptivity with moving grids, Acta Numerica,

(2009), 111-241.)
Time-dependent systems of partial differential equations (PDEs) often have structures

evolve significantly as the integration of the PDEs proceeds. These can be interfaces,
shocks, singularities, changes of phase, high vorticity or regions of complexity. Associated
with such structures are the evolution of small length (and time) scales, rapid movement
of the solution features and the possibility of finite time blow-up of a component of the
solution. Frequently associated are also conservation laws, usually linked to underlying
symmetries. Examples of these phenomena occur in many applications, such as gas
and fluid dynamics, conservation laws, free boundary problems, combustion, detonation,
meteorology, mathematical biology and nonlinear optics. To solve such PDEs numerically
it is typical to impose some form of spatial mesh and then to discretize the solution on
this mesh by using a finite element, finite volume, finite difference, or collocation method.
However, this strategy may not be effective in the case of structures that involve small
length scales, leading to large localized errors. In such cases it is often beneficial to
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use some form of non-uniform mesh, adapted to the solution, on which to perform all
of the computations. The advantages of doing this can be a reduced overall error,
better conditioning of the system, and better computational efficiency. Unfortunately,
introducing the extra level of complexity to the system through adaptivity can also lead
to additional computational cost and possible numerical instability. Mesh adaptation
should thus be used with care and appropriate analysis where possible.

ik n AR AR MR R EAEERY S TR WATHMELT R Z —REH, ©
MFMUERE., &, TR, X, BRMELRE. SREEMEXHENKE (Fr
B REBEN., et REBaiUREAN R, EWARE BEHTRE. Z2%FX
WO HERESRESHEEE-—RNTEE, REARNATHAEXL LAY, i
AEEMEAAF., FEE, BELRER. BE. BE. AR, HFEIFRELHKE
HF. ABERBEHFEN RS TR, BRREERPELLRXO=EFE, AEE
PG ERBEAERT. ARER., ARZS. ARAERBE RN A, XN KE
EYRANKEREZEMBERLAR, FRANBTINIREZ, EXLEERLT, F%F
BEIRXAELE R GMAAENE B, EH EHTHANITE. XEHRBGTH
AURBOHWEREZ, RAEFHNAHUEREENTERTRE, TFWE, @K
FGlHHFI—F BN 2 IR SN E AR BB E AR, A E A
WENCHZ, FFE—F R EE Y9,

THN-—REXERRZAGAFHTEFEFH-—KREZFE, AR 4K (upwind
scheme), fF& A WREMNF R T EHAT X —F e, URECESETHETW
Pkt A (mE—B) .

(B. van Leer, Upwind and high-resolution methods for compressible flow: From donor

cell to residual-distribution schemes. Commun. Comput. Phys., 1 (2006), 192-206.)
Upwind differencing is a way of differencing the spatial-derivative terms in the advection

equation, and is almost as old as CFD, starting with the work of Courant, Isaacson and
Rees (1952 [12]). In their paper, the choice of an upwind-biased stencil follows rather
naturally from the ”backward” variant of the Method of Characteristics. In the course
of the decades further evidence has been gathered in support of upwind discretizations.

— Godunov, 1959. The Russian mathematician S. K. Godunov [18] favored the
firstorder-accurate upwind scheme among a family of simple discretizations, be-
cause it is the most accurate one that preserves the monotonicity of an initially
monotone discrete solution.

— Fromm, 1968. IBM researcher Jacob Fromm [16] constructed higher-order advection
schemes with low dispersive error, by combining schemes with predominantly nega-
tive and predominantly positive phase errors: “Zero Average Phase Error Method.”
The resulting schemes turn out to be upwind biased.

— Wesseling, 1973. Dutch aerospace engineer (turned numerical analyst) Pieter Wes-
seling [64] used Parseval’s theorem to relate the numerical error committed by
advection schemes to the Fourier transform of the initial-value distribution. For
two different families of advection schemes he found it is an upwind scheme that
minimizes the L2-error made in one time step if the initial values contain a dis-
continuity. This would indicate upwind schemes may be the preferred choice for
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compressible flows, where shock discontinuities are common and arise even from the
smoothest initial data.

— van Leer, 1986. Reversing Fromm’s procedure, Dutch astrophysicist (turned aerospace
engineer) Bram van Leer [35] developed an operational definition of upwind schemes.

— Jeltsch, 1987. Mathematicians including Swiss Rolf Jeltsch [30], searching for advec-
tion stencils with the greatest potential accuracy for a given number of grid-points,
have proved that these stencils are upwind biased.

The price one has to pay for all this goodness is the computational effort in determining
the advection direction. That is trivial for a linear 1-D advection equation, but a major
effort for nonlinear advection operators hidden in nonlinear systems of multidimensional
conservation laws.
WREzGEZGFRAEFZE-FHEIT—M G X, ©/LFMITHEREDF—HE,
M Courant, Isaacson 1 Rees B T1E (1952 [12) ) Fr#b. ZEMAIHN® X+, — M
WRWER AR Y BEARKRE THRELEN “mME” . T2/ TFERET #
— 3 B AR SR KR R

— Godunov, 1959. % B #i#% % % S. K. Godunov [18) 7 —jk i £ & #k + & bk — M4
FEUARER, BACERFNSEEAERELREREANT L.

— Fromm, 1968. IBM & #t % % Jacob Fromm [16]) i it & 34 i £ DL % £ A0 LA
EAETWBEATAEE T REVREZNEHN-FRERX: “FIFHECRZF L . &
7= AR B A R R R e T KR

— Wesseling, 1973. EZMEMALIREN (%% K3 ME 5 ¥ K) Pieter Wessel-
ing [64] | Fl Parseval R B ¥ FREXFBRWEERZ 5B ELTHEE
PR GEE R AR, AR E B FRAER ML, ENHBELE T ES BHE
P 1 0 XA KA — ANBEE) B P2 AW L2138 20 Mb . X 0F 5k B 30 RS o T JE 48
MR wik, EAREAELEEZEAT R, EZHIATRALENWEEIE.

— van Leer, 1986. % Fromm M 7RIk, AZRAYEFR (HAMEMAILE
Jfi) Bram van Leer [35] & & H W0 R A% 3\ oy — A3 1 M 2 3

— Jeltsch, 1987. & #F Rolf Jeltsch [30] My 51, EFHXN TH 4 E B FE A
EA R ABENE - FRAER Z B, B4R X AR R w0 X .

MR X EFRF AN RARFRT AN ES . BN TFRAEET
H, EXREELETERNFLAUERAGNFLAETRETAEZZENT .

MLsmE, TREEASEFBENAARXLETHIANETRT. INARELCRXRRBTHE
B3, REMLEALLENHT LR, wXERFLHRAKFES. wHHFELEHNFARFT
HIRMEF AT, REFENREIELUREMNAZE, BANBAXENEN. THEZE
RARFTFEIASFXLE.

ANERBE, FXERATE, BEAREZ AN EE. ROTENEHE X T S0F 347 T
W1 LEIEXXE, TORRE T AR RERRIL, LR AT EEENXETHFFRTENE
7o

TE A AR T BT 5 2 B A R B T e AR
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ERE, A—YREAXHITE, THIFXTELREEA AN A EESE.

(ZE %% ATF) (The American Mathematical Monthly) #] Lester R. Ford i > % :

http://www.maa.org/Awards/ford.html

X — XTI E 19655 Fr 46, I EM K 404,

1
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K —RIE 19995 T 48 .
o = [E# ¥ %M Levi L. Conant £ (Levi L. Conant Prize):

http://www.ams.org/prizes/conant-prize.html
T EX B Notices of the American Mathematical Society 3. Bulletin of the American
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wEBRANEY, AZEWRFAILS TEE XL R XU ARE . FALRXFFAL XK
Al, REFREAEEZHNXA-EAAKTEE. FLBXNERHCN, sy E&RE
Mt# Xz —R&EEBZRER (Claude Shannon, 1916-2001) F19374 R4 E LH¥R#EE
B B AR £ 8 S Symbolic Analysis of Relay and Switching Circuits (5 2850 JF 5 o, 5% 0 4 5 4
) o E—HE, FUBXHABPALZEEZAFHLEAARN —INER, EXANE
XT, CEG—AH. RNEFEHELTREFTH.



FOCE 4G



47

Chapter 2
B F X FE W 1 A

B —ERMNEETHRT —REFXENEAEMPMEFEER. X —FRNFET #HE
ARFSTHKF WL, % kA m i ey o .

WILREEWEALEM, TRAMTLAETER, RINFTAIHORA: REKRNORE
BRTADWERGE, E5ERFIEAANGIFANTE -2 ZHENE. BHANAF
AXERBEFN—FHMERLRINEL: TRFE, ¥T. FXHFHLEHE, A¥F—. =
FRF EWAXFR (humanities) [z 732 RECH AR IO RT IS, BERAHFT
fE Wy IE# 1A, % R EHr 4 % FA1: Think about and use with care the small words of
common sense and intuitive logic, and the specifically mathematical words (technical terms)
that can have a profound effect on mathematical meaning. (% A& 8 3 /NGO &R fn 5 %
BN, BARENEFEXFREHREEFEL (EAAE ) FEAEALE,
B 40 i = A E A B AR

(1) Avoid technical terms, and especially the creation of new ones, whenever pos-
sible.

R et B AW, LEEHEN,

(2) Think hard about the new ones that you must create; consult Roget; and make
them as appropriate as possible.
ZRER—REQEHE,; WES wmias, 2R TrEE,

(3) Use the old ones correctly and consistently, but with a minimum of obtrusive
pedantry .. ..

FHFERERIERE, EEREFKILERE ------ o

BRINERENBHFAAZAT RS REH N ELE, REFLEFENEZ L CIIN
HEF EAE AR .

EREEEEREXEN, RGP RIALEMHAMIEENER . XLEDAERLEETES
FHUMRFERNNG, ERIVFFXHELIINHEFUXNEELEEURFENNE. X
R CEM S SN L, Wit 3 5 2 7845 A% F 4 HE R 2% K Nicholas J.
Higham B F R F Handbook of Writing for Mathematical Sciences [13] #1 % & X s 5 % &
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WA ¥ B A1 04T F K Steven G. Krantz H R A Primer of Mathematical Writing [17] & %
THFEEH®RFEAR, FE RO HEXEE, KA1#EF Jean-Luc Lebrun 4 5k H IR
B F Scientific Writing [20],

MBEIEELGLTRLENF ARV EZRE, —HAEREFEY, REWBREET 4,
HEWEREREEZBERALTESALARNASBR. WAL FEALS. Hik, £KF
BEFE, MTREABRAENAE, HEERLEFHHERFA, FEEEHELE XK
RE— RE, RAZAEWN LTV LZRAALRAXREZ. 1. BERZZ do, take, make X F#
WEEXERNE, ENRAEFFCINNEETUBRAR, ERAFTAUUREZER. &
BREEBITEZ-—MNEEES, cEREH. ME. BE. AW, FATEREXTHEGETH
WE, COTERFRETHEAMS RN EERR, EiEEEMLE, CE¥EABANES.
MBEEEEARGESHFRAZTUEHRABD ERNELR, HREWKE, WHEALRE AR
FEMERTFRIGEE HHLECHFR, EFXENZHESARESL YL, WEXEE
LRNER. F—HE, BFEEEIFHNAFLAREMTERA (FEELEHZFHH— LT
CHERFNAS SHEXBTURAR) , AUFSFAKFALEZ—FARHITES
¥

RETEEFWHLAEME, #REERROEOHFA FHRFRATRNNLRS €
Mo HTEH. By, KA. B 5 R MmUER, M ITIEENEENR
FETTRAHS KR, ENF—ANFEE, aTHFWAELFREENS R, REARE
BERTHEMEABANTEIEANERATEIAETIUREHNERINESL. HEAWER
EHFWRLHESURER, BAHFPTFEESHEAHEKTRTE, FURNEREEF N
B F B AL E,

EMBAEETEEERANEEENEL S, WRIFSGEAFR Z. ZEFAREK
XENETEZENEZRREUANE, NEREARSE, ARG EREHTED>EZNE
Yo HlWAMKEEY, LRESTFERATREHTAZTERNT &, AFEFERETH
FRB G EHERAEANES, ST, £X7H, HRFEFESECHEEFEALLE, Krantz
[17] M2 Z|: Most authorities believe that writing in the passive voice is less effective than
writing in the active voice. (KM EAEE AW A IESE XA FA EH1EAF K. ) Higham
[13] #. 2 : Prefer the active to the passive voice (prefer “X did Y” to “Y was done by
X"). (FRAEZHEATAAEAR CXBY” MAE “YHX B ) . ) EHFEREF,
EEFALWLEETRF. #H57]ULER

The vector v is multiplied by the matrix A
mE v HERE AR

Fo

The matrix A multiplies the vector v

MM A FRUEE v

RHHFE, B—HESREO? A, WREBRANENHFTE, AExR. EE, w0k
tHFmE v WAEEZRE, Y UAHIEST

RERNB-LEANHFEL. HFHAFRHLELRECERESDITRS, 4154
MREFRLAEXKIERLE, FUEECEN T2 AE. ABRINNE-LHFRFT
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BEEE, ERERRT (MR EFARER) , FEADERETANEKERT, X5t
FEITRETARFRTOXTRE. EHARRFRXFRFT LA, SFA—AFIE, E
B, $HEFEMUGEA. AT NG ER — AL, A5 - LIJRAETAH,
AFE A — R H TR
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2.1 HFAKFEL

WEXFWEAR, ALHARRAARNEL, HFERALCEAURS, EATELEFRAX
RHFLEEURAE. AEEE - RRENHKFAL T LHENIERNZLA2F LA
RAT . AATE, RO7 52— LEANEFRLCAEL. 7 SRCSRAR e T 2%
B AHRXBF AL, MERBWF T FH EEXLE AR ARE N B — A% 3 3 e
LB, FERFEAERXER, WA THAAWEL, NZ5FMRNNIERE (Ha (3
RHFFLY [2]; E— AW Gr3Estas) 3D . #FEENE AEERgR%E

EE LTSI,

7 X definition i theorem

& well defined A TEH is logical

# 48 logic I & contradiction

ElE: lemma, #ib, £ corollary

NER axiom i 7L proposition

N postulate G premise

vl conjecture %5 exhaustion method
#¥ . #IE | deduction, deduce A E mathematical induction
&4, 283 | implication, imply & conclusion, conclude
#IR common sense SLBE G necessary condition
7o sufficiency SOE necessity

FH-H equivalency W= claim, assert

] F example, e.g. %2 Sk reference

il counterexample B i.e., that is, namely
L plane geometry A % graph

SR JUAT solid geometry B % JUT descriptive geometry
15 5t LA affine geometry W Lt differential geometry
52 L projective geometry o U integral geometry
RE LA algebraic geometry 3’ JLAT non-Euclidean geometry
E S JING) Riemann geometry B JUAT hyperbolic geometry
K\ JLAT spherical geometry JUAT 447 geometric analysis
REAT JUAT analytic geometry ELE computational geometry
H A% F combinatorics 2 L fractal geometry

F JULAT simplectic geometry R T AR area preserving

PN arithmetic T count, enumerate

iz add, plus Jm vk addition

o et additivity ] 5| B An Hy countably additive
Fa sum sk Afn summation

B, subtract, minus BE subtraction

= difference =#H difference quotient
Ed multiply E3S multiplication

73 divide S division

b, Hx ratio M B dividend

BN divisible o] Rt divisibility

R algebra = trigonometry
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N formula Rk expression
{5 integral sign #5 parenthesis, bracket, brace
i equation FMHh KRR equivalent relation
=0 reflexive 15 % transitivity, transitive
BALHY degenerate FEL . 84 damping
X AR symmetry, symmetric X AR symmetric about an axis
ESES equivalent class B X AR symmetry about the origin
i root it solution
=" radical F 7R square root
=] 2 question, problem Bk hypothesis, assumption
> A exercise 2 homework
EFi7 figure R table
T & variable wH constant
T E dependent variable BEE & independent variable
* % relation B # function
“ A associative law LAt commutative law
B distributive law S reflexive law
ot # logarithm ERAYSE-¢ natural logarithm
T odd number &%k even number
% 38 absolute value iR exponential,exponent
A E angle mE radian
S interior angle B (FE) A acute (obtuse) angle
£ A complementary angle S fa exterior angle
45 A adjacent angle JE % degree
xF T A vertical angle T A vertex angle
A supplementary angle —HA dihedral angle
B AL corresponding angle N A alternate angle
NV central angle [ J& A circumferential angle
kA included angle 15 A inclination angle
AR area A volume
HE diameter F 7 radius
EZEE law of sines R EAE law of cosines
I tangent | cotangent
EE secant % cosecant
Xt il opposite A8 adjacent
i hypoteneuse AEALFY similar figure
N7 square KAH rectangle
AWK triangle SEH=ZAK equilateral triangle
2% = f# | congruent triangle FE=-AK isosceles triangle
HAZMAK | right triangle % trapezoid
FAW isogonal ES IRy isosceles quadrilateral
TFATE parallel line KJLEHE/A#E | Euclidean axiom
FEMT isosceles trapezoid 34 quadrilateral, quadrangle
ESi7 lozenge, thombus AT A parallelogram
B pentagon N hexagon
i heptagon N\ octagon
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AT nonagon Taw decagon
E i star domain B X 5, saddle region
AW dodecagon n-AFY n-gon
E2u87 polygon %W multi pole
EZHW regular polygon 5 distance
o, Bl | centroid iR isometry
circle EENS concentric circle
WL HAH | cyclic polygon IE: 3 subscribed circle
= altitude R} inscribed circle
EE concyclic 3% collinear
A compass AR ruler
1 4 tangential point Xt 4, diagonal
AT % internal bisector & median line
[ 4 congruence, congruent AL similarity, similar to
7Y @ R tetrahedron % WK polyhedron
®AE prism =y frustum of pyramid
IER 4 regular pyramid IF [Fl 4 right circular cone
B ball a0 circular cylinder
16 Bk ellipsoid e B AR solid of revolution
% generatrix EHH torsion free
oo & hyperboloid Euk /] paraboloid
4 circular cone 1% 4 pyramid
7 circular ring 2N torus
G center BOE eccentricity
B sector & frustum
B B+ perimeter Mk arc length
JE+ circumference E73 chord
R sphere e hemisphere
i 4 curve B4 straight line
FEH% vertical line 7K 4 horizontal line
X AR & line of symmetry T bisector
T B incommensurable HX orthogonal, perpendicular
4 b 4, conic curve Ny unit cube
X 8] interval % B line segment
o plane ih @ surface
i curvature EY Yk parametric equation
SRR torsion EL kS secondary torsion
VIE: tangent line =4 normal line
B note, remark %= notation, symbol
KEE unknown BaE known
Fe MR product B quotient
nF numerator o denominator
t ratio b proportion
Eth directly proportional R inversely proportional
ERad percentage, percent 1% multiple
A F factor H X2 factorization
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/N EH | least common multiple || & A A H greatest common factor
x zero TH K infinity

T %5 /N infinitesimal At & asymptote

B integer N decimal

s E 4 binary number B A% natural number

ZTHiA £# | binomial theorem W& bilinearity

# 7 digit P4 bit

¥ . B | prime number R AT ER analytic number theory
¥ fraction % reciprocal

& plus sign WBE minus sign

F# positive number iEe negative number
R opposite number Y 3T absolute value

HEHK rational number TE 4 irrational number

T real number E imaginary number
B transcendental A IR transfinite

52 real part B imaginary part

2% complex number 7R power

H module 1@ A argument

7 magnitude, amount =1 quantify

AR square root I AR cubic root

e d quaternion ZRH quadratic

B monomial % T, polynomial

M. k. E | degree, order S coefficient

BAR simple root B multiplicity

=R multiple root R radical

FhAkE synthetic division FRERHK undetermined coefficients
[EEEN identity e conditional

4 inequality &K equality

Z A% | triangle inequality )& & Pythagorean theorem
Z% K /% | Diophantine equation i [Ef 4 F# | China’s Remainder Theorem
A fi unsolvable #E T AR over determined equation
IEE=EY identity RZEN determinant

#7|. E# | permutation HA combination

A A B coordinate axis o plane

K parameter SH RN parametric representation
£ IR quadrant F [E i 4 quadratics

It & ray R AL AR polar coordinates

4 4, parabola i ellipse

b 49y B parabolic v (B A elliptical

M £ hyperbola Mo A hyperbolic

B 4% spiral BE e 4% helix

1 A AR abscissa AT ordinate

V324 directrix -3 focus

FaES slope = point

B intercept B intersection

EN & regular point TFRA singular point
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g saddle point I 7 & critical point
7 & inflection point NG9 nondifferentiable point
A AR polar coordinates A A AR cylindric coordinates
Ky spherical B AR Cartesian coordinates
A S asymptotic property # 4 asymptote
g4 set 77 sequence
=& empty set F& subset
xE intersection HE union
& complement Py compact set
AR superscript TAF subscript
HEH cardinal number 3 ordinal number
HE countable set T %% uncountable set
& open set % closed set
TEE perfect set S 3 induced set
ZhE% ternary set LN single point set
K1 neighborhood 7 CAD 3% open (closed) ball
4R proximity iT% proper subset
IR limit point R A cluster point
Wl &, closure #HFR. #FE | boundary, boundary point
N & interior point ML & isolated point
TeE complete set MEFE dense subset
& completable HEE directed set
1 7 #9 partially ordered LF% totally ordered set
R nowhere dense EH/R=/7% | Cantor’s ternary set
LR simply connected 2724 i &, Jordan curve
+ CT) F | upper (lower) bound TR & unbounded set
@R supremum value TR infimum value
w/NER least upper bound WA R greatest lower bound
R limit £ CT) WK | upper (lower) limit
T derivative Z (F) F4 | left (right) derivative
e increment TR indefinite form
Ak % rate of change FHEE average rate of change
= variation BT A & instantaneous rate of change
—hE#% first derivative e second derivative
& ey higher order FEERX Taylor’s expansion
1w 5% partial derivative 7 H S directional derivative
TR directional cosine E L continuously differentiable
b ¥ x| L'Hopital’s rule ek k& implicit differentiation
e AR product rule GRS quotient rule
HE 4= chain rule X HOK T E logarithmic differentiation
NE intermediate value |8 {5 mean value
TH K infinity T 55 /I infinitesimal
&N maximum L& minimum
J # AR AE local extreme value ERARE global extreme value
WA calculus Mo differential
&4 series g integral, integration
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RS harmonic series 5w 57 s %% | Maclaurin series
LRI alternating series & 57 n+ % %% Fourier series

BRHK power series FER K Taylor’s series

+ CF) IR | upper (lower) limit J R 4 antiderivative

TR L - partial differential O total differential

I 2 indefinite integral AR5 definite integral

AR R 30 integrand (PR upper (lower) limit

AR integrable kA A Darboux upper integral
J- XL improper integral b7 [ F propositional divisor

B[ o summable W H. 7 countable

“ERn double integral —EMRp triple integral

£2EMRy multiple integral F IR iterated integral
A% | integration by parts T Bk integration by substitution
a4 R partial fraction 1 B AR 4+ elliptic integral

%A line integral R surface integral

AR R Green’s formula Hr#t e Z# | Stokes’ theorem

i general solution YR particular solution
HEY vector field A0 e & integral curve

ERGY s first integral LA | exact differential equation
J- XL generalized integral HEAERE fundamental theorem
e singular integral WREARL boundary integral

- representation M H A/ | Cauchy’s integral formula
EEHK entire function AT B 3K holomorphic function
DIZZREE 7 meromorphic function A RF essential singularity

R b B conformal mapping W o residual theorem

st convergence B divergence, divergent

— sk uniformly convergent —BH R uniformly bounded

48 3T Y sk absolutely convergent F s conditionally convergent
Z pointwise 5 (55) desh | strongly (weakly) convergent
M convolution 71 coordination

—TTH% one variable function % TTHEH multi-variable function
# 4 continuity — B ES uniformly continuous
a4 4 continuous everywhere || % & i 42 equi-continuous

B homeomorphism &) BT By discontinuous

8] B discontinuous point % X3, simply connected region
B path connected Bk K 18] 7 b jump discontinuity

o] & vector wE scalar

NE component B E unit vector

L&l array 1T (B m& | row (column) vector
K& tensor e moment

15 e inertia N barycenter

& momentum A angular momentum

48 1% matrix B {7 4 R identity matrix

7 square matrix K 77 rectangular matrix

* rank Z| (47> %18 | column(row) space

FEAE = 8]

eigenspace

ST XA = ]

generalized eigenspace
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AR factorization JUAT E %% geometric multiplicity
B A direct sum H & Ah orthogonal complement
AR linear equation HE AR fundamental solution
¥ condition number 7@ A 8] AR ill conditioned problem
XF A 48 [ diagonal matrix ] X KR diagonalizable matrix
=AW upper triangular T=A%%E lower triangular matrix
FFor e [ singular matrix EF RIS nonsingular matrix
W 1 4 [ invertible matrix T 8 [ inverse matrix
e G 48 [ sparse matrix A matroid
I indicator matrix WO AR [ band matrix
177 determinant S X e generalized inverse matrix
=FFR principal minor R4 FR algebraic cofactor
% R discriminant t0) trace
i3 train TH torus
W E transposed matrix HIFE T4 | conjugated transposed matrix
¥ [ 4 [ companion matrix 4B block matrix
B R4 orthogonal matrix B unitary matrix
18 2148 [ circular matrix A B 4% | diagonally dominant matrix
X AR 4E symmetric matrix 1E M| 46 % normal matrix
EEH positive definite 1E 3 7€ J8 [ positive semidefinite matrix
A indefinite matrix e I negative definite matrix
F4E % positive matrix EREEE nonnegative matrix
WEEALHY quasi stochastic 7| I AL 4B 5 column stochastic matrix
NGEAE:Y irreducible AR 4B 5 primitive matrix
=Ew nilpotent R projection matrix
S connection matrix RERFE[E incidence matrix
FEV[ 4% | Jacobian matrix HAREE Hessian matrix
2% partition, division Rt R block diagonal matrix
Z%k A quadratic form PR A normal form
1R )7 isotone R 7 antitone
% /N% M, | minimal polynomial HEAE % TR characteristic polynomial
FAEE eigenvalue AEAE 15 & eigenvector
i spectrum Pl 41 residual spectrum
5 continuous spectrum L A3 approximate point spectrum
%% peripheral spectrum & oA spectral decomposition
o spectral radius R ARAEE maximal eigenvalue
Jm X generalized J"XHMEHE | generalized eigenvector
N Jordan block N YRR Jordan canonical form
ik S mapping ki inverse function
i transformation s ) induced mapping
R 4 restriction ¥k extension
LR injection, one-one WA, B b surjection, surjective, onto
HIE R rational function ——BE bijection, bijective
U R 4 unimodal function % ({&) ®# | odd (even) function
X AR B # symmetric function 12 [7] B 2 identity function
ZEEH multi-valued function AR A& Z®E | function of bounded variation
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o R 5 harmonic function W B B 2 step function

JE| £ 58 %% periodic function K EEK smooth function

KA characteristic I8 AR 2K index function

=R set function o ) point-set mapping

15 [7] B 4T identical mapping NN mapping extension

A B AT inclusion mapping Z1EWH many-valued

B Ak transcendental ER; &k differentiable function

C B zeta function ] R generalized function

] AR integrable o % S absolutely continuous
R exponential function SR &L logarithmic function
R power function ZABH trigonometric function
W% B #K elementary function B 5F R 3 automorphic function
AR composite function 7 EJKREE | radial basis function
BHEEHK spline function B piecewise

Bk & G function-theoretic B F functor

&= domain (821 range

% image # B inverse image

FHE average value e mean value theorem

FE ] orientation —— Xt one to one correspondence
B monotone function HFAEE E B4 | eigenfunction

B convex function ] concavity

A2 quasiconvex function 1417 B 4% pseudoconvex function

& /R Schur convex PR R 2K strictly convex function
& convex set A convex combination

) convex hull B 7= 4 | generated by ...

- Ed convexification SRk convex closure

K& level set LERSHAD= relative interior point

F M H A | optimality condition #A B H % ¥ | Lagrange multiplier
%3 | variational inequality ot 18 duality

& inflection point PR equilibrium point

HE gradient wE divergence

=ik T & steepest descent L E & conjugate gradient method
45 77 18] conjugate direction /N Tk least squares method
Sk Newton’s method WL A% quasi Newton method
M- IE | predictor-corrector J& 46715 primal-dual

El A1 8 2% objective function H1F E ALK semidefinite programming
EE feasible set JUAT ALK geometric programming

&8 AL AL X convex programming H AR combinatorial optimization
T ik calculus of variation % B LRI multi-objective optimization
%A linear programming FFEAX mathematical programming
ZRAK quadratic programming || F#LAL X stochastic programming
AKX integer programming oh A HL K dynamical programming
W & slack variable % 14 A8 #h linear complementarity
AT convex analysis AL A1 optimality condition

M & AL | network optimization Hi % 5 9] 7R postman problem

2 HE ST | nonsmooth analysis KA T % subgradient method
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(AL D3 reduced gradient (B3 E=WS trust region method
EEF operations research He A6 queuing theory
A7 B 1Z 7] Brownian movement R Wiener’s process
R game theory W B % interior point method
Vi i decision theory W2k &k ellipsoid algorithm
- E1C3 complexity FEILH floating point operation
El it graph theory A ) E directed graph
E bigraph 72 E complete graph
7 edge T & vertex
(B cycle B path
28 circuit At tree
RERHY incident RER R incidence coefficients
AR dot product k=M tensor product
WA inner product &2 AR cross product
Sl ¢ norm AL approximation
(= modification S NIRE round-off error
AT row Gl column
& = | vector space iz g el metric space, distance space
RN topological space W 7 ) measure space

&= ]

linear space

RRLEE

measurable space

AR [

inner product space

A Rk = A

Hilbert space

W = 1)

normed space

EERE N

Banach space

&=

complete space

RERE

separable space

% 2 8] probability space gl compact space

e f 2 || product space A quotient space
X% = [g] dual space B R = reflexive space
FIRE | homogeneous space =F = || symplectic space
Jar B locally convex J- X %7 8 | space of distributions
= 6] spacial B & space-time

M ideal 7 ring

AL unit =S coset

B group 3, field

- lattice L% totally ordered set
HAH fundamental group GIRE] homology

YRt braid group El [7] 4 2% group of automorphisms
& 1> homotopy % variety

TR commutative algebra B permutation group
B simple group H IR finite group

B semigroup A R TT generator

KRB primitive group & 3R F B cyclic semigroup

B A& homomorphism ] 14 isomorphism

& isometry GRS locally compact
f-gd compactification LERSEES relatively compact
B= covering e fir F commutator
R¥H%E algebraic variety R 2k 4 algebraic curve
HH dimension — one dimension
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% two dimensions % % multi dimensions

H 55 finite dimensional T 5 infinite dimensional

& basis Ex A& orthogonal basis

LMH A linear combination & R generator

% F =8 | linear subspace [z 7k i | spanned by ...

EXXEES linear dependence %R linear independence

AR partition of unity BN orthogonal decomposition

& orthogonal projection EXT# orthogonal transformation

/N T least squares * AR normal equation

B & 38 I best approximation AR /NS B AR minimal norm solution

FAMEEE | maximum principle Pb %% R 22 comparison principle

& W isoperimetric F/MEA JEIE | minimal action principle

IE N regularity property I smoothness property

i3 positivity RETE conservation of energy

B &AM | heuristic analysis PR T rigorous analysis

i:ptid consistency e stability

® =t error estimate K Sk E 4T | convergence rate analysis

B discretization LN step size

AL simulation i & WA curve fitting

& diiy convergence order AL optimality

AR ZE 4 finite difference IR TG finite element

8 7T conformal element A PRAR AR finite volume method

WHE T boundary element AT mixed element

T RE variational principle AR variational inequality

HE interpolation SR (H) extrapolation

B Ee discrete EHRKA AR | Gauss quadrature

AT remainder A numerical scheme

% E M % | multi-grid method IX 35 4 i % domain decomposition method

FHE symplectic algorithm REEM 77 % structure preserving method

VRS spectral method o W # % meshless method

& LA curve fitting B3 B % 1T | computer-aided design

e SR spline function HEAFEL B-spline

A S canonical basis Z A& MEEH | piecewise linear function

(B signal processing REEE$i image processing

INE AT wavelet theory HAE AR data processing

Sk convection TR diffusion equation

BN R% dynamical system T o 71 2 partial differential equation
077 72 integral equation HF¥re operator equation

EnF i difference equation A E v JE 7748 | time delay equation
ERES Poisson bracket KT AE evolution equation

BB shock wave & 1 amplitude

EmZE AT | Poincard’s map #BR A, BR | iterate, iteration

UAEN limit cycle FrR (#7) & | equilibrium point

i oscillation AR E asymptotically stable

BE chaos aF fractal

A o numerical integration HAE M numerical differentiation
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%Ik projection method 1] BT 2 B forward difference quotient
HEM R 4 | deterministic system B# ) /1 £ % | discrete dynamical system
FE LT A2 stochastic process #4N/1 %% | continuous dynamical system
B AR sample space #3571 Z % | topological dynamical system
5 BIE information entropy 1B, #E recurrence
B2 metric entropy WA F thermodynamics
St ¥ statistical mechanics ETAF quantum mechanics
b work E1-1 potential energy
# force ik kinetic energy
HE velocity, speed Jm ik E acceleration
L& position % displacement
RF 57 conservative field E RN centripetal force
FlE# conservation law o F kinetics
HAMNE topological entropy REALE & random variable
LR# &4 | Markov chain HEE expected value
HEHE expectation B martingale
FH1E mean FUHHE conditional expectation
5[] & median T E variance
EZE standard deviation A ERENE linear regression
Wr = covariance RERR K correlation coefficient
HEE probability theory I frequency
BRAERE joint density W& AL 51 random walk
5] A uniform distribution Ny i normal distribution
| maximum entropy AL A= A optimal control
g measure X& support
RS measure theory BN measurable function
ERLES measurable FEHERTH nonsingular transformation
ER g d integrable function FAHEAEE | square integrable function
g Mo Riemann integral # g R 4 Lebesgue integral
oA B distribution theory 55 7% weakly differentiable
U 2 ergodic theory " 7 ergodicity
BAME mixing HAME topological transitivity
FAw exact A7 invariant measure
5 B fixed point FEI#R & . J#] | periodic point, period
JE H b periodicity KA & eventually fixed point
e stable, stability o orbit, trajectory
R E asymptotically stable T unstable, instability
3 A aperiodic G EIE: basin of attraction
HF T3 B | repelling fixed point REI A5 R attracting fixed point
RE chaos BT T chaotic attractor
Vi fractal oK fractal dimension
LMEF linear operator ELMET B nonlinear transformation
- compact operator HFEEZMEHTF | bounded linear operator
B 4454 F | self-adjoint operator HEEE T continuous operator
=g null space, kernel FF annihilator
Z functional HRA&MZE | bounded linear functional
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R homogeneous 55 % weakly compact

RS sequentially compact VS precompact

FERE S relatively compact R & EHE | Riesz representation theorem
Free 5t £ 3 | open mapping theorem F B 4 E 3R inverse mapping theorem

H &% £ | closed graph theorem — 5 FJEN | uniform boundedness principle
Tof B E#E | fixed point theorem JE 4582 £ | contraction mapping theorem
ERES measurable set EHY sk £E | dominated convergence theorem
I almost everywhere HiF g E#E | monotone convergence theorem
BEEI point set topology R HIEF algebraic topology

L7 simplex 2 complex

BN E® perturbation theory I X B theory of distribution

&R R knot theory mEb string theory

WEREK abstract algebra % B4 A% | multilinear algebra

it category = functor

o X differential form W 4H 3k differential topology

E ¥4 symplectic topology A exterior differential

Sk exterior differential F 2 A fibre bundle

EN principal bundle E T covariant derivative

VN tangent bundle I TFHEIL % | stereographic projection
AT gauge field TESIT R moving frame

BERE reference frame Z# (K% | Lie group (algebra)

17 5t Bx 4% affine connection UL Cartan connection

Vi manifold W a- R differential manifold

TR topological manifold wIEN topologically equivalent

G homeomorphism 4 8 iR diffeomorphism

% germ % F divisor

T % genus B 4L 2L Eular’s characteristic

A regular value Fe By % 2 implicit function theorem
RN EHE imbedding theorem Z1 87| k=8 | Sobolev space

7 e trace theorem 55 AR weak solution

*£TF2H covariant derivative W 2, geodesic

/N i E minimal surface ReEE Riemannian metric

A wedge product W 4 differentiable structure

Table 2.1: E A F LM KIE

—RBHEXXFEAET. W, 4. B. TEHRT XEHDMA. BAHF, EXXEFHLE
miE, Bl T, BEAR. TUETRLEXERNANEN L FAMGREEZERN . LZH
RRAMY A CWELE, BiFE. BXTERTUGZARRFLHNEE, ¥5&, ERE
K. MEHENEY, RaARECRRADHIUNEEN “BTETE” WERFT . 2%
R ERANEFALCAALEE, *EFFRT; FRAMEE RERE2 BTN,



