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Title:-Be short, accurate, and unambiguous; Give your paper a distinct personality; Begin
with the subject of the study.

Introduction: What is known; What is unknown; Why we did this study?

Methods: Participants, subjects; Measurements; Outcomes and explanatory variables;
Statistical methods.

Results: Sample characteristics; Univariate analyses; Bivariate analyses; Multivariate
analyses.

Tables and figures: No more than six tables or figures; Use Table 1 for sample
characteristics (no P values); Put most important findings in a figure.

Discussion: State what you found; Outline the strengths and limitations of the study;
Discuss the relevance to current literature; Outline your implications with a clear "So
what?" and "Where now?"
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guote "second hand"; Cite only 20-35 references.

Formatting: Include the title, author, page numbers, etc. in headers and footers; Start
each section on a new page; Format titles and subtitles consistently; Comply with
"Instructions to authors".

S &1 (Fi s 2]

1. Introduction:

A. IR A ETT AN R AT H G 3 A CRFFTR B EE? AERORHT ARURZ 5,
FHoweverK 5| AL, $&tH—F0 g 7iEs8 7 1m . i However, little informationglittle
attention/little work/little data/little research......)(or few studies/few investigations/few
researchers/few attempts......)(or no/none of these studies......)has(have)been ‘done
on(focused on/attempted to/conducted/investigated/studied(with respect /t0)) . 40 :
Previous research (studies, records) has (have) failed to consider/ ignored/ misinterpreted/
neglected to/overestimated, underestimated/misleaded. thus, these”previus results are
inconclisive, misleading, unsatisfactory, questionable,_ «controversial. Uncertainties
(discrepancies) still exist...... F5E 5 A7 ) 5 17 A —FER, AL DU 5 3R B O A
However, data is still scarce(rare, less accurate)or therelis'still dearth of......\We need to(aim
to, have to) provide more documents(data, records, studies, increase the dataset). Further
studies are still necessary(essential)......

S H ORFIRE M, S EE A However A BT/ 445 H CF ST i) R s bR S 11 i) 8
etur: (L)) ()W 9T T-Binl Bl @)W 7T D 1 v) s (4) ArfsErE: (B)3H A S
BEARIAE o A RARBIE S ) 1) A I [ SE AT, f< R i B I ) 82 T sl (¥ T 5 B o e,
SR )5 (However) 2 B I 7] RUBE T B8 () I IF AN A2 s A SRARR R 2 — o I 9 T- B
WEFET5 1], VRT3 M B vk S I e i, AR5 (However) B4 AR BITiF 5 ) 5 i) Jy
T D s TR S e A DR e e, gl 56 S A 408 X el s L X BT 5, AR )5 (However)
SR IX — XSGR s BEAR AT AN — @B T IR 22, (0 H R A el B 2 MO0 A, X
Fluncertantiesalambiguities{E 15— P WHG; W A WU 220N, BARTAR T
PERD O EE, 0w n] LA A A M Ul AR AR e I AR, AP AERXM AT B 45 IR, AN SO 22k
SR FREE R TSR . We aim to test the feasibility (reliability) of the......It is hoped that the
guestion will be resolved (fall away) with our proposed method (approach).

Bw 1 O 5. We aim to//This paper reports on//This paper provides results//This

to......Furthermore, Moreover, In addition, we will also discuss......

C. [l A I FtaH : introduction(®) o) —AME U S r i (Bl fGreviewer), 730
() T ET TN A o WERAEIALT, reviewerss$g ™ P M@ L, LR AT 2% B Ah ] Redt,
AT B . A IX R g, ERT a2 B A ST S IE . (L)
PR (2) WEFTDCIREE o il S I B, R AT WA H AR SO OG0 e — R 5 I T
H1im) @, We preliminarily focus on the older (younger)...... Wi PRI TE )EE (long-term
and short term), RA]U6PHF A E L, (FUEARSCWE LIrh—Rh o WFFEDCIRIR ) 8, 0 [R)
) A, R IR AR OGO dE e X3!

D. EJallidy: i m)a, @nf BLRSS P X — 500 e wh s A A A 7
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i # Uifurther studies on......will be summarized in our next study (or elsewhere). &2,
SCH 2 b e 40 A b BIIR BRI ) oK o RSl > AN 0 B 418 (arguments)

2. Discussion:

A, ERER U A RS- B ORI RN, SR ARE R SRR AR L2, ANGIE R A 7l o
1 Flreviewer 5 . (1) 41 FE M AAS X s SC o 1, 18 2 We confirm that......(2)
S E R AERM A, 7 HWe believe that......(3)i@ %, HEAEHEN B —&M45ie,
Results indicate, infer, suggest, imply that.....(4) 7& % % ) B A4 77 ] We  put
forward(discover, observe)......"for the first time">k5& i 0 S EHT......(5) Wi H X Tk
HPFW S AN e, 7 I We tentatively put forward (interrprete this to...)Or The results
may be due to (caused by) attributed to resulted from......Or This is probably a
consequence of......It seems that......can account for (interpret) this......Or It is posible that
it stem from...... B ROX LU 4E R B FREE L . WURIE R /2282 1)1 5), TIRIX e S il
BORHTIr . RA2 2), HESHEEIERE. PrCLEFH 0T B CBER A1 1 AT
JE.

B. MERIA 518 5O SR W B R ORISR ATE R, RTINS .

QDiEEA)T EFED, ARELLA AN, ILRIER RS, However, also, in addition,
consequently, afterwards, moreover, Furthermore, further, although;”unlike, in contrast,
Similarly, Unfortunately, alternatively, parallel results, In ordersto,.despite, For example,
Compared with, other results, thus, therefore...... [ i & BEIA e 55 2 VG 48, = L.
Lon, AU A7 I [ (1 AR B SR, B Sk T FlAA advocated it for the first time.
$ 7>k n] i Then BB further demonstrated that. fi#& Kok, 7] HAfterwards, CC...... it
1, ®]fIMore recent studies by DD...... 701 B AW Bl A, B EATIER 4 TFAA put
forward that......In contrast, BB believe or.Unlike"AA, BB suggest or On the contrary (%11
T AR, SR L I R oW A 8k, THin contrast BB....... 1 SR R0 SUAH T, AT T AA
suggest......Similarily, alternatively, BB»«..Or Also, BB or BB allso does...... %7~ K 5t 4 Hi
Ji 5% Z 1] fiConsequently, theréforeas a result...... & Wi 1JE5¢ & 0] ffurthermore, further,
moreover, in addition...... 55y Be S 30, Bl i SeAn At R N H T IR S A

(2) FEBsAT R A 2N AT EROR AR LAy . AR T, —E
BE RGP AR . SN BOE WIS R R B HE JLANER 4 ... Therefore, there are three
aspects of this,problem have to be addressed. The first question involves......The second
problem felates to......The third aspect deals with...... 75 W AL 252 2 R0R . ] DL #%
FFirst, Segond, Third, Finally......244X, Furthermore, in addition%s ] LA S 4h 78 U8 B

(8) AL B I REARGE K . ANFR B AT )7 by LA v BOR I 7k . SR AN BUR
SO BB B AR AN R U B R e N v B e B, SCE RN
LA B T AT N B DAL, — o SRR MEARELEEE 2 A NSt . frbd
ATLAE IR ER 3 73 A Ay, — IR SR O, 5 — B TEAN A AR AR LA SRR AR A o 3
FELNVAMON AT LT Al S0 1) 2OU A, BBV R 1R A T A e 4 e A 1, X —
Hh AL N AT PLgE— 29T

C.WR I ARt AN ? (1) 2B R IE R B & (2) 124518 5 i N R oR)
s (B) AIAL . M =R, —MAEZBERATI, (HFL L4 H SR AEIBE 2 1R
PHOCENELETR. WRZEEGESCE NI, R ANEA K, ZAEH AR,
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Samples for the 2-dimensional projection of kinetic trajectories.are.shown in Figure 7. The
coil states are loosely gathered while the native states can form_ a black cluster with extremely high
density in the 2-dimensional projection plane.
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Kinetic trajectories are projected onto xx.and yy variables in Figure 7. This figure shows two
populated states. One corresponds to loosely.gathered coil states while the other is the native state
with a higher density.
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The accuracy of.the model structures is given by TM-score. In case of a perfect match to the
experimental structure, TM-score would be 1.

RN B, IH S “TM-score” # B4 wp 1], 4 B /5 L “a perfect match to
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The'accuracy of the model structures is measured by TM-score, which is equal to 1 if there is
a,perfect match to the experimental structure.
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The smallest URFs (URFAGL), a 207-nucleotide (nt) reading frame overlapping out of phase
the NH2-terminal portion of the adenosinetrip hosphatase (ATPase) subinit 6 gene has been
identified as the animal equivalent of the recently discovered yeast H+-ATPase subunit 8 gene.
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The smallest of the URFs is URFAGL, a 207-nucleotide (nt) reading frame overlapping out of
phase the NH2-terminal portion of the adenosinetriphosphatase (ATPase) subinit 6 Gene; it has
been identified as the animal equivalent of the recently discovered yeast H+-ATPase subunit 8
gene.
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URFAG6L has been identified as the animal equivalent of the recently discovered yeast
H+-ATPase subunit 8 gene.

Recently discovered yeast H+-ATPase subunit 8 gene has a corresponding animal equivalent
gene URFAGL.
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The enthalpy of hydrogen bond formation between the nucleoside bases 2-deoxyguanosine
(dG) and 2-deoxycytidine (dC) has been determined by direct measurement:

XA T ER KIS ST AL R A “direct measurement”.  IX AN ARAREIEAE & 10 H (1) o FUR]—
N . [1]

We have directly measured the enthalpy of hydrogen bond formation between the nucleoside
bases 2-deoxyguanosine (dG) and 2-deoxycytidine (dC):
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The enthalpy of hydrogen bond formation between the nucleoside bases 2-deoxyguanosine
(dG) and 2-deoxycytidine (dC) has been determined by direct measurement. dG and dC were
derivatized at the 5 and 3 hydroxyls with triisopropylsilyl groups to obtain solubility of the
nucleosides\in non-aqueous solvents and to prevent the ribose hydroxyls from forming hydrogen
bonds:.From isoperibolic titration measurements, the enthalpy of dC:dG base pair formation is
6.650.32 kcal/mol.

IRAEENIE AR ALK B ARRIEAT 4 o WX B IR NI RE K, S (enthalpy) i i 2 i AR
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We have directly measured the enthalpy of hydrogen bond formation between the nucleoside
bases 2-deoxyguanosine (dG) and 2-deoxycytidine (dC). dG and dC were derivatized at the 5 and
3 hydroxyls with triisopropylsilyl groups; these groups serve both to solubilize the nucleosides in
non-aqueous solvents and to prevent the ribose hydroxyls from forming hydrogen bonds. The
enthalpy of dC:dG base pair formation is -6.650.32 kcal/mol according to isoperibolic titration
measurements,
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Large earthquakes along a given fault segment do not occur at random intervals because it
takes time to accumulate the strain energy for the rupture. The rates at which tectonic plates move
and accumulate strain at their boundaries are approximately uniform. Therefore, in first
approximation, one may expect that large ruptures of the same fault segment will occur at
approximately constant time intervals. If subsequent main shocks have different amounts of slip
across the fault, then the recurrence time may vary, and the basic idea of periodic main shocks
must be modified.

FEXAM 7~ 5L, AP Ay ] [ B T AR R K D) (13 (Rate Of Strain Accumulation). A1,
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Large earthquakes along a given fault segment do not occur at random intervals becauseit
takes time to accumulate the strain energy for the rupture. The rates of strain accumulation at the
boundaries of tectonic plates are approximately uniform. Therefore, nearly constant time-intervals
(at first approximation) would be expected between large ruptures of the same"fault segment.
[However?], the recurrence time may vary; the basic idea of periodic main shocks.may need to be
modified if subsequent main shocks have different amounts of slip across the fault.
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Fig. 3. Alignment accuracies (measured by SPS) as a function of average
sequence identity given by methods SPEM, ProbCons, MUSCLE 6.0, T-
Coffee and ClustalW, shown as labeled. Each pont 15 represented by the
lower bound of sequence wdentity at each bin.
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HEFRL. Lbin, #r “Steric restrictions in protein folding: an alpha-helix cannot be followed by
a contiguous beta-strand” FZFH TR J3— 71, brai“Interpreting thefolding kinetics of
helical proteins” ¥t T &5 H & Lo HIAn “Native proteins are surface-molten solids:
Application of the Lindemann criterion for the solid versus liquid state” fi4, [AII 5 T 51k
SRS Yo bR “Native proteins are surface-molten solids?, & 45 S ERE, A&
GERAL . MIBET 2 X HARMIFR S, XA RS 2 I .
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BT SCSCIR . AR R IFAIE I AT B A MIAH D% P SC (G a6 v i O B 7 R 48 Rl ] 5
MZRG)e FNRA PTARBIRSC 5UTITE B SCR . dERARANG T SCHR, - i)
NEALGUTIURET Y G SRR ARHES | IR, RSG5 . ARSI SRz, Al
AT R B T 5 I AR SCE o BRI oA NP8 I S 5 T HIARAT T8 3T o A7 Al s e 5 | H 0 S
WEG G A R AEDIH] L, AN

FIE R — A, B EYE TIREA IS RER « FEINE I — R RS
PR . 755 — BBl B B AR DL AR g SO U AT ) — 28 RiE . NIXANARIE, 5l
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Assessing secondary structure assignments of protein structures by using pairwise
sequence-alignment benchmarks

The secondary structure of a protein refers to the local conformation of its polypeptide
backbone. Knowing secondary structures of proteins is essential for their structure
classification,understanding folding dynamics and mechanisms, and discovering conserved
structural/functional motifs. Secondary structure information is also useful for sequence and
multiple sequence alignment, structure alignment, and sequence to structure alignment (or
threading). As a result, predicting secondary structures from protein sequences continues to be an
active field of research fifty six years after Pauling and Corey first predicted -helix andathat the
most common regular patterns of protein backbones are the -sheet.fthe Prediction and
application of protein secondary structures rely on prior assignment of the secondary-structure
elements from a given protein structure by human or computational methods.
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Many computational methods have been developed to automate the assignment of secondary
structures. Examples are DSSP,STRIDE, DEFINE, P-SEA, KAKSI,P-CURVE, XTLSSTR,
SECSTR, SEGNO, and VOTAP. These methods are based on either the hydrogen-bond pattern,
geometric features, expert knowledge or their combinations. However, they often disagree on their
assignments. For example, disagreement among DSSP, P-CURVE, and DEFINE can be as large as
25%. More beta sheet is assigned by XTLSSTR and more pi-helix by SECSTR than by DSSP. The
discrepancy among different methods is caused by non-ideal configurations of helices and sheets.
As a result, defining the boundaries between helix, sheet, and coil is problematical and a
significant source of discrepancies between different methods.

Inconsistent assignment of secondary structures by different methods highlights the need for a
criterion or a benchmark of “standard” assignments that could be used to assess and compare
assignment methods. One possibility is to use the secondary structures assigned by the authors
who solved the protein structures. STRIDE, in fact, has been optimized to achieve thehighest
agreement with the authors’ annotations. However, it is not clear what is the criterion‘used for
manual or automatic assignment of secondary structures by different authors./Another-possibility
is to treat the consensus prediction by several methods as the gold standard. However, there is no
obvious reason why each method should weight equally in assigning.secondary structures and
which method should be used in consensus. Other used criteria include helix-capping propensity,
the deviation from ideal helical and sheet configurations, and struetural accuracy produced by
sequence-to-structure alignment guided by secondary structure:assignment.

In this paper, we propose to use sequence-alignment: benchmarks for assessing secondary
structure assignments. These benchmarks are produced by 3D-structure alignment of structurally
homologous proteins. Instead of assessing the accuracy of secondary-structure assignment directly,
which is not yet feasible, we compare the'two_assignments of secondary structures in structurally
aligned positions. We assume that the\best method should assign the same secondary-structure
element to the highest fraction of structurally aligned positions. Certainly, structurally aligned
positions do not always ‘“have the same secondary structures. Moreover, different
structure-alignment methads do not always produce the same result. Nevertheless, this criterion
provides a means ta:locate a secondary-structure assignment method that is most consistent with
tertiary structure ‘alignment. We suggest that this approach provides an objective evaluation of
secondary:structure assignment methods.

FERRAE] 7B, BREUHER: T — NP TRIR B B ATk S B LA A
SESCESL (SPREUAHIE) . BBHIR T RS H M. B —f) i ERIFRIR — /A5
W CF B8 VR TS IE AR s a2 1 sk BRSO IT
IRTEFAE AR o 58 T B SR B AL TH ST 0 P AR AR (R i) {8 TR B TSV B AR B T
MIA =80 BB A BN 80 ABE R A% TP InE” Gl
K)o RIE, N TREDMSE AR TAE. BB G INFINEIF R TRk al. B
B GXMEAGL) KB iig g R 8915 NZ G805 auk A48 3
WAL AR RARJR IR, 25 RS I e — RIS, SEREs S, MRSk 2 bk
MAZIH T AEAE T .

R HS >

PAER) TR GRS — 70 IR NN IHE A oS o A AT 5 AN EE 2 S A
Do EEH ARG RMMOATH MR . SRR B k. BeAh, ATANE TR ]
REAF AL LA MRRE o 4 BT IR T LA B R &5 AR R PE R TG . e T T N 2
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A ZESCE X G R 50, 5 AT T HCE AT A LR 1) 1) 8L, R ok BROE AR REAT 1R AT (17
1N AR 1T 2 W), SEZ A RE SRR e 2 TAR) o IR AT BOCE P e 4. [4]
One question about the complex homopolymer phase diagram presented here is whether it is

caused by the discontinuous feature of the square-well potential. We cannot give a direct answer
because the DMD simulation is required to obtain well-converged results for the thermodynamics.
However, the critical phenomena predicted for a fluid composed of particles interacting with a
square-well potential are as realistic as those predicted for a fluid composed of particles
interacting with a LJ potential. Also an analogous complex phase diagram is found in simulations
of LJ clusters. The present results for square-well homopolymers may well be found in more
realistic homopolymer models and even in real polymers.

X BRI T A BRI PR RS
B>

B ESSE T o RHREE CRENME T o SRR SIS TS U B (IR
), BT R, URIPVERIRE, 45 R ORI . IX AN . [3]

How to make an objective assignment of secondary structures based on asprotein structure is
an unsolved problem. Defining the boundaries between helix, sheet, and coil structures is arbitrary,
and commonly accepted standard assignments do not exist. Here, we_propose a criterion that
assesses secondary-structure assignment based on the similarity-~ofi.the secondary structures
assigned to structurally aligned residues in sequence-alignment benchmarks. This criterion is used
to rank six secondary-structure assignment methods: STRIDE; DSSP, SECSTR, KAKSI, P-SEA,
and SEGNO with three established sequence-alignment benchmarks (PREFAB, SABmark and
SALIGN). STRIDE and KAKSI achieve comparable success rates in assigning the same
secondary structure elements to structurally_aligned residues in the three benchmarks. Their
success rates are between 1-4% higher than,those of the other four methods. The consensus of
STRIDE, KAKSI, SECSTR, and P-SEA, called SKSP, improves assignments over the best single
method in each benchmark by an“additional 1%. These results support the usefulness of the
sequence alignment benchmarks-as the benchmarks for secondary structure assignment.
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Wl e VA 2 L A o) 2 5 R B R ORI
JS O
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B’NFE, A, ETRKE.
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7. ANEGGEATAT RS, AMER, AZRAG AR AR BRI . 80T
AR E

=



R E R R AR

8. Mk (bR | (Higsliie) ZAIRMRE B ERHIE R . AE AZAER) 7RIk
FINHE B PIRAEARTERSE LA el

9. PPN SCE L A TR ANETE . X B A AR, JUERE R, AR
IERFAGIRL o [RIIN PR 1) 50 1 2 37 Wi SO JA 4 LRI UAE3E , AN 0 S B fR) B A
—E A EHADAR S A, AU LSS, IS Z SR

10. 7E B 24 e TR B E UK 1) 1, AEBURECHIER P B I f) . AR EI 45 18 4L
FHETT. AR, BOBURE, ik 302 — NI AR A8 AL IE B 0 1) 7 HERAE il
XFEA REAE B =52 P SR IK S5

1.5, &Y, BES. BHNGESE S AERE, ATIER, S5A. i
R BB L,

4 Wik
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TR USR], BRI, AR NS RIX U, BT IR LIRS
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o
A — 2641 7t [ “The Science of Scientific Writing™ by G. D. Gopen and J. A. Swan,
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5/ H: [1] G. D. Gopenand J. A. Swan, American Scientist, 78, 550-558 (1990)

[2] H. Zhouand Y. Zhou, Bioinformatics 21, 3615--3621 (2005).

[3}\W. Zhang, K. Dunker, and Y. Zhou, Proteins, in press (2007).

[4] Y. Zhou, C. K. Hall, and M. Karplus, Phys. Rev. Lett. 77 , 2822 (1996).
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YOU AND YOUR RESEARCH — RICHARD HAMMING
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—H TR RATRMA = WFEER—R, TEIRKI John Tukey LEIRILF T4 —1E,
John BAMKRA, WA . T EdE Bode 7pAZ, SHbid: “fIkix “fm” 4EL 010
NUWHATRER John Tukey T3 —HE2? 7 M Eiedif 1 b, CTREIMNE, Wik EE:
CUTRARENE X LA AR AL — RS ISR RE T iR 2 D, RS KIZ—Bm. 7 BIoHh A 7
e T AL IR A=

Bode Sfr P2 iX B8 FUUMANE KSR FUEANER] (compound interest) o fliMA
PP —FERE S, Hh— AW —DAZ T2 [0, AR 27 Pifi. RRES
B2, W A, B R, Vil . KR “ 82H7 .



R E R R AR

AR “RFR”, HRHGRAER SRR BRI —B—FE, o —A
NBEEHE — HEERER LT AN, B2 —A2 0“7 e K2 KRR F . AT Bod
e IO L . IRELAEIRAE TAAS M EI R 155 028, aURIRIL, Sebs BRRpEMCE
LI TAE . AAAEBAKIE ATV, HIAAN, FATN B T U AT WERIR—
ARSI, A IRAG AN ) — S8l A W . Wb Johe i .

HRENS), FlAE:  “RA R NI KN 1% R IR, 7 XA sk, =R,
R TAE, KU DUE, SR R AR TAE. TEORFEER R IhIFAT], i 2k I
DNFALAT “3% 7 M Bnse . Xieheds, R 72, fRE—3Ek. T ERERIBAZAEN
IRSEE N AT, TAES IR S RAM ATk 2 A K, A2 TS E R (didn”
t have so much to show for it) ? FEIEEAEEAMRE™E NS . Dodg TAERABK—
W EH S| J]J) (it must be applied sensibly) .

FILAF VLU T — DVEMS T I s SRS “RURMIAR” o FATEAL T4 — B A4 L
HENER . REHNEEMGE TR, “-” “987 70Wl. KRRAZINEIRER K
REREHA L “RURMAR” o AT MG CHCRD B, S8 MARETAT s \ i O ie i
B, BEI PR I SN, AR R A B8, QBT AR A U ARk T
HE, RO B AP P RS s WORARIE 73 PABE, AR R e o I 24> RAF (1)
AT o 2 BB FRARTTE FE A A A AR AR 2 S AR W, (] I G W L AR 26N B
AHOS TR BRI B A% AL H T A A B AR — A S Al 15 2 AR A K 5, ARGt
TRLE “TEHE” s AT B 25 o B ORI B B AR b5 e PR R BB T ER R IR 28 2R
V5, BENTEREREES AR o R AE RIE N, OX4E “Fi” ) « KEURZ
LUl SRS DB 5 7 NPk =P (B2 28 ) R VA4 NV K 95 A O NI P TP 1= (B X AN S DT
Tf o KZHONBRAZA 58 e AT A CRABRGELZ 1 ASRESE BN ISR 2
YRR o

B, BIERNIEAY, KWK ML RS VRRIEP B . BT T 61
N2 AR “O0aE ) MARIIHE BRIk ” o AHER), RARZME, ROGEI (there
it isl), VYRR R, FATE IR LD FERAEETE R, RIS HkE
PRI R FEE PR EIRE], e YRR BRI R ORI BRI i R AR VR R Hb i ok I
BNB NS L, HE—H, MEOEREHER TR T TRRIEBAS TN . K5, KRR
AR, BRI (B ) k. ! (andthere’ s the answer.) XIT
APEEAS A BEBEN 1 I IR, AT T8 i VR I AN RN AR R LS e, S 45
T AUFEE R BT, MRS VL Pl WRIRER R E R, RN BT
A 591l AR 155 1A R i 0 ) R —— AR R BT S (you keep your thoughts on the
problem) o PREFIRYLEIIHE T EAEIRITAL, ARG IRt v L2e O, i8R, &
FEARE XK,

DLAEWII Alan Chynoweth GEHUFMRIMIERFAN, MEUSGLEMGE A, HEED #R=BIRE
S MY LA N — 2 o FRAE M2 A e A A N — Sz i), (BRI A T
filt TADECE ARG, BTk, SEs BIRETAEED . WBE RIS, i U, PR
AR A AT o ARFIN A A0 BRI DTk 255 KR T W Shockley (1956 45 fif JL4gy B 2 3
343#) | Brattain (1956 fER SRR H5R1GE ) | Bardeen (1965, 1972 4F Wy BE4) P2
BAAFHE) + J.B. Johnson (HREAESE, WEEITIIL R, KR, Johnson noice) . K

RS



B E R |

en Mckay (BCHENTE 5 M RO A KARHES . A B A, FOHRRER, I3k
JF o AHUR AT, PR, SRTHEEE T A, R IRATXLE “PiA” M. BAAREXLY
PRAETGL, I, AT I AT 75 2

B L U R A A IR NI . G R — A5k —il2 Tk, Dave McCall,
TSI Al TEANFRATTEIRR 15 JE SRR 2 (e o BB I 20l “ IRBEMAMRATG 2 7 A A 138 BE Ui
ANy o JT LB AMBAT DI AN T — B e FRITARAIR T AT 2 ARA TR ek i B 22
fgime? 7 —AZRWILUG, A “ORATEAR A EERREN? 7 AL T B
I “UERARMTIT S A AL, WERARATA VO AR S BRI EER, IRATiE
FEVURSER B4 e TIRNE? 7 B T2 A2 00 . BAHE AN RIZRT Tt A2
AR -

F TR, Dave McCall fEHUT RN FYi:  “Hamming, RAIIE—EHibEidA . Y
AR, B, A A B AU L B ) L TR SRR, (H R RIS
EAFH. 7 ARG UL WK, Dave. ” BeBIE T . FIEEBLA H LAt w b 1581
3k, TR BT — KA T F K TR L (member) o FiF BB T AT BT
VLR AT TIBAN B BRI AT FA ANAERL 2 AR 1 LA . A LACRET A O AT 22 X
A FEL PR R ) L

P SRARAN 247 0 6 K11 o) s, R g A0V IS S R T PRI o X S8 A2 T 2 LIRS o KR K
0 A0 3b M\ S ) 2 7% R I A ABAT TS A U L (R 20 T AERT, I HLIE I B R RS T A g S A
M RAFVREEAR, Ui “HETIN S AR A SO, AR S BRI, 1)
J& M IRAE UR IR S8 35 (R IS MRS o Irud B 2E, @ 4R ) LR UESRAHR R AL DL R AR g
WREHATA SR FATTBA WL A AN 2 (1D WaRdT:  (2) @Eifeid (telep
ortation) ; (3) &45|JJ (antigravity) o fAIAEEL, &BHFANTBIZAATEAT. —A
[ 2, AN A AP A il ke LU RETR AT 4 5 R 2L, AR IR AT i A 4T (Tt s n
ot the consequence that makes a problem important, it is that youhave

reasonable attack) o432 R FZBA MR E LN TAE, JO2IRXNEE. AT
Mz “E2EEZ K, AL R (planting acorns so that oaks will grow) ” 22%, X
ANFTHE S BETH AE G RAEE, (HARENREAEISLE R B “ A7 WMLy 780G ) o o2 RIMEIRAR A
KIS Eda A2 B, AR 0t 21 H DA ol 8 0 L T, 7 AN 2 JCAE PR R 22 4 R R A
T ERIIE, R R TAE S SR AA BT A SOt N “ e 4” 19T, BrBUtd /a7 i
AR oG A 5 A SR AR AR AR AR, AR AR LS S 1), 1T AR DY 1%
DAL,

JH# John Tukey MUFCA A T5KISES, e ZRA T HARAE “ BRI HI ] B, 4
P LB P, Bt)n Raithe B %S . Frif sl %, JOERiE in “ oS0 4%
A ATRT it am®” U EHUVERFSCERMA T 1. 28007, BIRINEE 2
T Z U SIS R AE S A, B ARV L AR o AT IR TR A
SR TIRMEDL: SHE R, 2 Z U R NAZ AT L AL RN
SRR AT TE B AR Z DLW . FRENTEARATIEE T, I FLEEAE ORI
xS, AATTERBOBORBAE T o AATEA T ERI R TRl s = BRI FHLIE
A HARERE, BUAIRAE TARZ i) B . “THEpL Rzt asbm, g B G
W) 27 B XN DRSS =W ? 7 AT IR I, HIFEFER T, $R



R E R R AR

LU 0 DUR RIS I NAE BT Z HPRE 2 B AN TT U SN G . BUAEARAT] S22 245 )5
To Whka % RS FTab 2, HLa/ERE, AR EE A ihIRAREE T
L, AN M,

ZHRBFEFE AR Z H R AL — AR AR T Bk 22 B0v o Bl 1< 30
—AHRNE IR, PRSI BfATRE: IR, XS EMEE O 7 AT RS T I
fl—1), Aot . MAEREED— A, Rk, APRILELSEME . FR I AL
TENLAENLT IEF—NE Los Alamos I AR 1S J¢ T8 I BRI i A2 I 3REAR SIEIG 2 5208,

DRI A XA A3 AT 140 56 BEDX L fe g it 73 fhiii: “AN. 7EMH5ER] (Berkeley) FAIIC At
IA DI o FRATTZ P LA RedE T ok, SRR BT IEAE 2 B 2 ML e as, WA
HE T H R 05, A TREE RIS . 7 AR F M 76 T . HLARS R !

HRIIBEEZAT, — B R, ARIESRGE IR IF HR AT 5 AT At D0 4]
PRI AR, BB MEACT, RO C e A 7TIBA S R . AT AR I %1
HEREN, AU SHERITE . MR, RSN R AREZE R HRIRIF ATt “arh”
Z YR REM— L R IR . AEREPRREE b, IXARMAI . R B URES ol i — R

T AR, BRI R R, R EBIDLFR R AN PTTEE” , AA
“FF 7% 7 (people who work with the door openfor the door close) . FRMIEZZI,
WERARIE I A T OGR K, R4 JLECH L RE 2 TR0 IRt LE AN 2 A D 138 o (H 2,
10 4 DUJFSARD 7o RAKITET T mif 2545 THE ) Lo AL T A I 252 T 1R
Z TP, (A AR R e R, T RIX e A st A B E %, 4F 7, e vEiE
B MR R, RO RSS B “OQTJIE4” B “HIOR . 7 Tl AxE. HEER
DAL, ARSERETT 1 1108 AN 28980 7 KN 8], fEfE T 22 T 2RI R, RIS IRG
A I T RO, AT TR R TR A S AR RAKT B, HE
DAAS A

TARIR Ty — iy, W& WOR SR FNIE I Bk “ARMAT A JE R, ARIERECA 5
T 7 M A @M B . YA IEAE DG I H R, A R A BT L
(digital computer) , HAt— ] @ i (AU THENIARICRE N J1 . JaRIAGE] T — A4
B, BAFMEZE T2/ ECU:  “B, Hamming, PRENERIGHIXAN R0 005 ) 4T
DI s VR A T2 22 IR AT 45 B U0 I i) ARG, A 32 R BT B I NS5 5 B AR 1)
et UERRAR B . 7 ZEut, B XA “ 7 Ik BRI, HIR
JEARAT RN T B S AT A 75 BB TSk 78R, KRBT H U
T, i b, FREEH AN s R, i B B RS AR S
T AT I T, BN T — A TR o A A RIS A — AN E ok
F2FE LG A AR “Hamming” s method of Integrating Differential Equiations ( “My
WA T RERR R D o XA EIRAE A St I T, AN e — By [A) BL 8 402 — /MR EF )
Jiike LR ) R, B T AN EE TR, AN PRI AR

[, G RUARELETE LA CRRREE ) “HLas” BI3RTHENL. IANER, THENIAZETAT]
BRIRET . BEEED BIRHE, FRAEBOE— X — M, i e 2 R . 8 R 58
T AN R K, E R IEAPE—RIRH . A B AETE R — AR, BE A
W NG T — . BT A KB, FkoE: A, AEX SR o AT ‘it



R E R R AR

WA, WAGHETA N DR, AR DR R .l SR, AT
)T AR R A AR . B T R JUT A REAETRAN RN U AT A R I
eblds Gl B JFMEs “ARMmE” 2 FE WA b s 7 JRE BRI fE
s BTN 3617 B A AN ? At “ W Rk Re L NBARRE, TR R A 3R
sHEENIE S Bo 7 LAy, AT (R0 sbAEAR T B 1

PRAZ B 0 75 U TR« AR AR SO N AR AT, TRAIsies i “ 2,
FIGAERIE MRS 2 L RE/EZ T 7 BB R N WA ),
PRRE B AR ARSI S, A — B A o AP L A AL A T, BrARE
REARIE— RIS . FRIANFT L e o — [ 1) i

BUE, WERIREDMAERIBEE S, RUIA, WY IR RRE MR R CRIRIRANE - i
ingot MEIE. HED MORAME A, (HZ RO WS X AL . XTI, JRfekd
W3 2 (A B BN IX A, DO B ARG LE A BT NP SR AL Tl o fig
et . S, IR (file away) AHRCRNT, HAERRE KM N e

N T EAOX Iy, BEGMAR: U TIEAGAK S — A A5G A 10 AR Ak
A, IR RI 4, I HIS I A e B A R 45 R o & BB Zd I, Tl B3 1)
ML AN B ), AEAR IR 2R, RS RE AR R L IO AN ] 33, DRDR AR
FEAIRBE LA T s —— b AT SEAE ORI SR ARl AT b s AR L RE IR T 1%
TG T AR I3 SRR 3l o) A — MR T, X2
GRS FTTE, RGRICRITTE, DL MO 2 — S TR B A — A
KRSy, IF Hoas BOIAT I i (K 45 RN A7 e

FIUAEAAINI — D ARH TR TSRS A HE e A, fRIGEHEE WL k.
T —ARPERM S, RS RIS XA IR, RARN X, X A%
o ARSI RF, ATz TR R gl . (o, FH5 AR AR
FAOATE G o IRDEUR G EZh A, AL TBEIE T Sk G AR 34, LR IR )
RV, B, REIESOKUE: O, BBUEA. 7 REBCAIRITIT AT, B
I, AR TR i) A AP APREE R 230, AN Ah L IREBIFE S R I R B AR =
ERRAECHERVE) s e AT LRIk, B TSR SRR %, R E
K PRI SR RIS R R, RSB,

S A =R R MR B SIHEEEAANEEE; R R R 2 IER
s PRk AR AR IE U R BATAEARDPNEH “RHREER” o DRl
B ABATEEE OAR. =205, doEmice T, RRMAIERAS T R, BTl
A AGRZ IR Ao B, KR T o AT A A — ATl IR e, 2 KRE
JUIRZ R BAINAZMBOXAT R, Ty T IR AL AR I KRR U AT it LA HE 25
KA o

AN AR MEE IR %, JJLF2 MR ERpn s, JARF AR Rk, JERPEEE 3
T, S AR AL AR AT B2kl Sk IRAEALZ) TBM BB M
e ZA D ARF A IETE, AR S AR E I, A DT B, i
PV N AR, BT DAYEEE PR 4 RN R AR M g SRR TART, FRAT AT i it e
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577 I TE . FLE R, BIE AT R AT ARSI ERAT T A . e A B T
M H, FLEEARI A TRER R, A7k

W SN WSS T A IR SCREME BOC AT A I EIANRE . Tk N Sl BRI AR W
BRE b, fEOR 2 B O R W AR AR AN R, JFHA B S H WA EE
MHEMTE SR M. L, REKF2ECRNE. KE&0W T MEH, R 4L
BE T AR AR R 2, W AR BRI N RE G A o AR 2 ) AN RS P i 25 B R
A BE, RIatietay M, B o, REEZ NS “XF, Tl 7z
SR TS FANE T B Al g, G2, SAEUHE A, RUIA T SR T A, 7 3K
TR BTS2 i — A BERRE ) 2 i o AEIBIEAE R B B . T H., KZHIKE 7
JFTRZIMEE . Prid i “HEHS” (ki 5 0.

ERBET b IRIGETIRLE R R ) . Fe ot il e <, (HAR PR VGE A A IaCU
Gy . BRI IO 2 L k. B kIR J B e N 22 4 LU
SRR PRI LR RAAI ), U RARRE— RS BN 1% [FTR) gt 2 4 i
AU R R ) L, At A BRI A AN B B LI A AR R e 20— S i
[ HRAR A7 TR T XA RS . ORI IEAE R X7, A at
“IR” LT WEAMAFSARTI Hbs, B R EEA TS 5 Lo a2 B I HL A
PR 0 G BRI e S/ T R

IAEAR VT EE IR IR, RICAR RESCHCTB LR e CABR, AARNITT 4R () I3 2 A7 s . 3
— HARGAG T 1& ), R T 2 TR ZERES R, LR RESRAE B 2 R I, AR5t
AT SERMBI T, (AR BRE VR M, XiE5 “HF8” IR
B E A . FofT— N2, MY Schelkunff, ‘&5 EFIILEHE IRV A . G BN
MR, ZRE AR W, e oe it R SR — AR KT, T
FEEE . FRIEVOR TR SN I ZE 0 o) XA B N AR AR S AR A 4 R . 3R
e AT, RESTEEN YSRGS R, 7 bt BRI Z MR Schelkunoff HHL . Schelkuno
fF Ph: “PRDBGAbTaRIT. b i BB R 7 i “ I AFRBAF kg ?
fbid: PR 2 FRBE: “AT. Sergei, (HEMRAFARLEMRMITP A= — H B H HfJe— Yot

f, WTEIRKV, BEMEHTTL. 7 AT N TR T 455, ST IENMA. &
SRJGES Schelkunof f 7R A AT o I NHT TN R, FKif: “URE, Schelkunoff,
AR PEF AT 2B g, Fn gl Banfth T, A5 Schelkunof £ 444t nyk, i
vt “ARFARE RS T2 7 REEWT BILF 5 B, IR E S 2 BRE A K
BT H A ABEEMAZARD], BA RN Frifbiifbdk. MIBLUG Schelkuno
fF B U: “PRBE TR EG IR /Rt nT L EATT (you can change them) o ”

— IR LU R B 2t B A A FR-AS IR ER R YR B 708 — ) L E ST A 4T
AL, At A FRBERIMTAS LA Le40 5 Fr T Bt e g . T B XA R 500
—ANNHERATRIBE . B, FAERE B fe 12 BRG], O AR FR I e, <3
FHRMHAS TR g5 s W. BRI S TR HAR U R AT, A
. CIRVVET, TIXAHNIERTIE (machine capacity) o 7 FMRAMATYE:  “EEIRIRAING
Bl % : Hamming 75 2 HEH L H1HH AL (computing capacity) o 7 kPRIt AEE Wit/
HRABNAHN: P2 ANIRELREU:  “ORIONTFEEZ R E . 7 k) 1!



R E R R AR

FILT T Mo AT AU R L R B A T (loaned) — g REMIRE I, Feidi: “ Ik
1B 4 5 IATHRE S UL HIATT o BIRAR IR0 I, ARNAZI IR 0, 75 AR
Ao AR IR B 2 AR 7. BRSOV A, RO AR B T8 . 7

WETIFLE, RGBT I — 44 BSTJ (The Bell System Technical Journal.
PR SCEE, BT L gl T IR . IRIEX EREBORE, S XK
BT ENLAE DR SESG S I O A — G 5 BSTT A Z W, B4, trHEIEATEE N —H T
T o 7 AR . RIEEIT FIRI B, XIFARS . frik, A i ERMEE, 1
ARA BT (HERE RS EFEA A ERITRER, AERKRAVEAM. /45 ek
CHERYT AT

47, WIMER T G 55 LM A RBEA A ? 7 E R L, VRA
W) Ao WERARBEAEMATBC N Hefe, AN RSB =M, O E R, JF HAmREX
ol R RDRE SR L L AT RIS b . 7 i W SRR A A, Wi it
AR TFPRE S L 53 AR ) — e A SR b . A RAR A B 2], AT I R [ e el 2
T, WK S 5IXLEINN %] AR PreR AR, Mol IR AEF . Ho2
XA A A PR o FAAEHS 2 IR BT 1L K S A N A8 A A i o TXASFEAS 3
GA KA, (HFIE Al A, i e S AUl R T, B
S, PHEARBER PR T ARSE R Lo O B QS WS B ES . R4 AR
MRS RN S, ERA K,

oA T YRR IABER WA 5, AT AL ZREH NIRRT 0e? thln, fidk
B R WA VRS S5 T 1A A D N LB 4 R RRE T, (HABAT T2 BcRE MU AN —FE 2 .
BT — B b BRI E 2, AR (Shannon) wilb &=, EABIM—LN. HEREHILIRZ
TR L A AR TS A ? A 20X A 2 AT ARG i 5t I AR
T?

Forp AN RDGES AN s ORI, BET0 2 — mAE RN, B RE IR 2 A
A7 A I —— LK R BRI R LRI ST A 2R R RSN, B AT ot
AT = — AP (R BN o AT T T AR IR, (O T, JRATTHE
AP GRS RAFI . AN, BEIIAON, B AN 35 o (H3RATTE )
AR [RIP ARG o T DLRAGH BT AR L I 5 (13

5 A IR AR A MR AR . BEEAS—ANRAE Trvine GREININAS: Trvine 734%. ¥
BVED) BRI AL RG] 7o Al vE AL O S IT B2 LA ksl B BE . (2 AR Atk
A AEWITHTIE AT b BB K T2 S 7 B ZR A AR BRAS ARV, DL g b 3
[F45 o AT YR FRAM AR5 AR I AT 0 o ARIEASPE— TS T8s s IF HLAE R e . 1
HAt2 A SHET L5 o Al BRIEAT 242 A T ANES, Ao il AN TR ) A8l
XLEHAT T o TR H MR AU “FERBIETD, ARAA LT
SR oA ALETIE AL ARG, FARASRIE R P T MR IR R o 3224 SR B A .
RJERIEIEX YL “URF, WERARIBAE R 7R, BAal ST, fRet Ry, A
SARKBET o WERIRRE A S AR RGOK TAE, REiaeER L, fEZimmEim. ” 4
R FREATH A KT o ARG AHAR S ARV, A RORBR T

LR RGN SEF o
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PRE BB DR WA . IR AR S B RENEL, MARA MRS AEIFFIT R
G P B . REHISCREISIR 2, WERARRE S T T K35 o WU RARAT Lo i, AR
BREE SR RS, W H, &SRS e, W, WARIRTGZEMEL,
RELBRIIEBOR L, o R 2 — MELe . WRARAEMT At 3K, e T,
RIGAZ G — ML E IS gt —MELRIINL 2 o HUURIRGARE “A7, IBIRE S
FEPLA “A7

F— A TEER PR B AR O REEV IR A . KR Los Alamos SKI{E41Z)
2l KA 590 5, IRIFHAE GUFENL. BADILIEEAT, KARHLH4E, —/>bolo (23
FE) UL IRt 2 . IR R L & B BRSBTS N —FE IS5 o BT LA
PIFUEEEE . ook TEHER IR, (AIREBERESBNAERFE, 0 H DU “WERER
FHWA IBM A EL R USSR Hamming b o FURTIBEGE R AR BA TIX R 2=
ANRGEH PRI, A48 R A EWERRE 2 T, ARG I A HONA (HEHE & a0 .
AR, KRN A? FRATRAIRAAT. 7 BRI A BB IR ARAT TORSA [ BRI b b
FIFT ARG Mo R W —IRE 518 | A P — B2 BRI B 4, R AT
LR A, MIEFETFRIRNE A 55 ) s 3 & N PR 7 b i o 3 I A L0 55 I B4
Bio BB, TR BRI RIRS T o A, R S E RN RZ M (o
1d colorful character) , AL HAL ANILE IR -

PRI AR PRI DEWT AR R RS AT By o RIS AE R BE T2 B v S ML OB AN
el A bolo MHHFAT HGRAMESIN AT 4 o FA- TR . AMERIZS B
Wi FRAE IR o AE BRI R SR AR TR AATT 1) B 3, $2At AT O s U AT T iy i
AT XA A, AT HARRIER, T HOW AT AR = 40

John Tukey JLP- B2 FH MRS MAEL —ANEERIpAE, NUEAEZE— L8R 4 fELE
SR IINE A BEWAR B . A7 A 2 BT John AGAXSAHX ISR BRI, FLAEIR DY
RN BAFEVLARDAZMI > FBE “ MU FIFE T2k — I 28"« WERAREFE R L5 1
ey F A, BELIANE XA URAEVRAEA U HRME R A AT e AR o 3XFE,
FEARIA) A2 o S BUER A2 T R K AN 2 ZE PR RR A

R 52 27 BB ATIRIFSEAR AR 28, BNAR IR LARAS T AR B B, kA
AR ER N A ITAT AE Murray Hill (MR ST AROGTT T o i B A ml g, fATsh <
R Ay Le LA 5E . FRIAEAS4S Holmdel FAHANFTHLEE, iy A A 44
LASNIOR I I BAC R BTSSR, ARG FmIE . R n FE B AISS i, i iF e
W DAROGS A ARG IR o IX & B2 B, IR BEE o SRR AU R GE 5T
WM E RGO IR AR, IR WT ik RGO IR AR O B o BE AR AL DI D5t 5 2
AEL WFE ARG E DS, A2 2.

Tt John Tukey £ H THIY KA LE R . AEEMR, ENMRA . HIEN A
ATLARELE, GFRZ, SRR, an A RN, — A, AN AR AR R . Al e AT A
RS A FRE A . WANAOT ZEEEH, Wil T HALT I AMIS%S:5 145
N, ANRERIRANZBE /K A2 (Not that you shouldn” t occasionally) !
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ABATHE B Murray Hi 11 82058 AR IR, B — D GF I ACH Hh 240 B AT 4= 10
e W, HUGBAREIR, AT T itk —skbl&l, JFH: “IRATLIER BSR4
TR A i LU RA AT G R SSANRES . 7 3 7L, AT “UREHE AT 400 )
WAR ERL DA R R 2% TS A e DU B AT ok M. 7 A% T W1 1 T A s i R SO RESE, T
SRS THEFE . AR ORTE 2 NUR SR % B .

Barney Oliver CRIL% 5K, LA SETT AR ERE BEAR R T EFR o 1 HP 5250 % 41 57 N o R
BN M4 TEEE (Institute of Electrical and ElectronicsEngineers ZE[H
AT DRI 4 o PR BAF . B JLVUR S = I IE A IR #E 2, TEEE (1) “iE”
WHER . BEARPRTCVECR IE AN I RURE, fhitshy TEEE BT T AU “BRRAX 4%
[EEE 4 A DURSES %, - HE AWz K, FrAZ% SRS oAy . 7 fih o4
H A AR 25 7, [RISR IS 2 At A IR IR A3 1) SR B0, (Rt s 2 VA s At (1) TR 47 )
JRIEHEA « AR VAR LR ECR LR, BORUIRT TR N B2 ik B Gal e
RIFIRI AT ARIL T, RJE BT, AR TAET.

VP2 UK W R GO RS, Rl NGy 4o AT A KRS {82 AR Bk 0 “ T H 7
Fo WA, Rt FREA AN ESERG . TIFE, KA A L R 2 T IR
—MELBAERGE, Sy ML R BRI @ R RARE G ? A 2
ARG RGP IR, RETAFA? ZAX “EIE” BE582 IR 2 DR 52 3142 3K
KSR AT AN LT PRIEE L O — IARHE KGRI L5 AT RE TR RE
B ARG I RHE

g3 U7, BATAREE R k. AW, PN R PO A RN . B2 LT pr Rk
FEX SN RS, RIS AT . AR IEA SR R A, W R ARAE L E A
SRBATRIHT, AR TCVEAEAS SIS SRAHEE ) o BT 5 AR o AR AERA A e B BT
R, ARAN AT BERCH — M AE NI RFE S (B VFZ RSO T H IS, ke A
7 THT (R A At ST T AN NS0 15 3 AR o FRASIE SORE BT A TR0 BRI R 3L
R,

T AN BRI —NRER LA, XA B, i ER, A
RAETEAANT IR T WNAZITMRIEAE, A REZRAFZL AL 5 — T HIRNZE 3 —A4
FAE (ORI — 1, AN AR — 1. FOLS TR 1, B EZ . AT
WD R O AR (R A AR B PR R R A B R 2 FRGG URIE S — M
T oA MEEIN, XA I PRSE . BB 2 Be R B S B I A BESZ N 56 T FTLL,
WE I BRI A IR, a3 (RME-1EFED BRI RHEIR I s T, &
1, Pt Z e s T—un R REE 5o, A IR BIZEM | TR A 01 2R 1) SE IR AL
RBIZE L. T N TRIEAGA LI . RIBZ R, MBRETET THRA (a
cornered rat in a realtrap) , AW EWHEEAEN . TN K AV “LFml,
KR B RGIR, 7 IR RS B 2. SR - BICTER W] 4 ReAE 2
WA e ARG B S T4, URA AR (R IBPTE, WRES T
ZR, TEH AR T HIR 2 Mg . RS RTHEZESSFIH A O, TR HTE a0
PR — AN RN —AN BB 7 — N, DR LS

X B EAEE R T ANSGEAER AR R R BRI T RENE S : RT3 T AR i
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IR B SR EE RGN T IR O AR BOX PR RS ? 7 IR A —T
ANERE. WERIRE B RIA L, R A 10 PAFZEAZ T, (HZRATREEZIBA 56
SR, BFIR 9 S AUE: “B, AR T, EREIEBOX AM. WX, 7 AR
ZHIME I o W ARAZIBE A T AR REMr? A 25k, AEESREHC. /R
ERE VAT A LAt AN, AET. UL B S,

WERARIA AR S — 2 — R RFE R, /15 TR A O, FRIVI9 AL PRIUSRIE, LLAARIIR
B, LI AR A K. BREA B — NS S — ML R BRI RN SRR A [ B
AR T ZE ISR ? UL —IK, WIRPT I, IO, IR K S A
— A REAR K T —H3E K (what was a defect became an asset) o

710 55 2, RN R A LE A PRI A0 48 IR 2% 5K B S AR R R PR D DTz« ALY 138 AT 22 1) ) R
AT BB NN 5 AT IAS 22 223 A — e AR AR 25 ) S BRI MOAR IR FE L (1) G, Iy
RS LE T AN IG T T 2 NAER OB ARSI AL f) 1o PR o 0, flfi1e’
25 H A TS DR A A BB A AT 122 R A4 s AR . R E A TR FHEEZ B ),
WHEFTCL SR 200t . BT, S, UROT50Ss o KR EEK

G. Chynoweth (FEHFAD + IXZ AR SRS I 50 34h, X & A BARERTE IO A JERR
KM A CHRZ T IXEE A FRA TR i . XL =28 AR R A S 1. Sorp
Z R B 2 VL A R B BRER T XA n] BT B SAE R B AT A L A,
JUEFRAT ] e LR AR g ARSI IR T 20-30 4, Dick FJEEX) Hamming FOFRIE. PR
{HIRAE R AL 2 BT I 1) o Dick, FRAEALR M) P GEAMIRE MR IR TE 3R A (1) 8 &L, o
— A UG RAEXA KT BPUAEER, ANEAEERILAG Bellcore ARG
I Te XA RS | FRIIMEE L —

FHE R, Dick, IXEE— RIS . IERN B2 m . aTULH A A A
PR YRLE T 22 Dick T M RO .

Hamming: 156 1E R [P Alan Chynoweth &2 THE LA IS FAETFFC AT VR L Z 4,
I 20 10 b s EER B S Sk Ml . “HEARLEE BB THEHUAFS T,
BATE S A FRIX e 5, KA 24T AT ARV 5L, BRATTABIE R T 7 e X stk
B R (X (W = R = 16 2 B R BT e 07 0079 @ UL 1 B S U 9= S S
PENAFERAT AT ) De i gt T ifx k2 BLsh . BHI$] Ed David [f170 2 20 3«
CEVLED, RIGHIRMIFTN GG W RIRG A& KEKAK, BATTk SR 2L
AU FERRRI R 25 T, TR IRACT THLAS M % T o BT BL, siag Al — & s/ ML,
R ABATT AR RE N o AT 1225 /NSRS, AR RITEEL. 7 AHFRTAR, Unix
HILT o« FATZARAT— A LEBNEHLES, A1 P0E ik e ORI 3t o A — D RGERAL,
XA Unix!

G. Chynoweth: FKWIEFHARBIXF L. ERATUFHEE T, Dick, HARFATEIFLELLOF
R B AR R ED, AT MBI AVP (2 ) Sl E TR LR I o At A ) e g 1
“Unix MARAAHEH . 7

i NI ERE? ik A ?
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Hamming: 2xff). (HUTRIRAREBRNENT, wiA L. e VURSHR S IXLe4Eok— HAT F 10
BEAE (ARSI S I % ETE) » IREREZEWFUAER (NavalPostgrad
uate Schoo) JEIRAEMLIFR T, WA T AL, BUERIERIRILLF 2 T (HZWER IR EAL
A — N KA, IR AR ARtV — MU — 2, R VE o o —MUHE
KIS F38h e VF IR O — MRIIRA S AR BT BUR AR . 12 b A i fIAfE
ARG, IR TR “OUHE”

s PRRBN T M A RN BT, BBEATZESL KA A A S AT A S8
IS Z ARG o AH FRIBEGE B AL rp, AT R H O AE R B TS A58 B TR RE
RS AT ] v AL 2

Hamming: FIEEXT L Ed David 117, Ed David SUPRFRA A2 i B pAk B A 2k o B
MG T AN BATED T84 (. B, i 7T e 773, Los
Alamos, EIEERHIAMINIY] (HAGTT A, POEM AR, BHET) , s,
RIEREN T COURKD B, — MIFFURIANE, DL — 78 55 IR, “BF H I it
g, FATNINRAF T3k, 22 M. AT It 78w 55 L LM 58 B SE 2 ffili
PITATIX — D) AR T OB 2 HHL— IR FABANRESERR 2 4 BT KR 5. H
AR, BIGEARGIN LIS, si3A K, B4 AN, JURBRZ 5352
Lo AEEIRATATI, D5 BA TR BT T AT — A TNIRIZR S Zh (4. AEi
P, TRATH I (A 2, RPN, ISR DL IH S (A BATHIE RIS T A5
MELE, ZHE A ARE B 40 EAUS LA 60 F-AK, &AREA 5286 %78 B4 Lk
EFEAE T R R . G BATH 1VF 2 A 2E 1 H 7@ i o7 2 5 i 2R —A 1 e
A BAIAREEE IRV, FA IR FTIT A [ T2 JATAT LA 2 T JA 152 B K AR Y
(o, Fxt CHA AR R BB TR DT Xt BLSE .

e A A HR AT DA BN 12 g e 2

Hamming: & ELZMAS T AH A WERARP KSR B B, R 5 —ml g, JAGH e
NI RE e IXUHEYPZ T D AN W R DBBREAT TS, 58 B R BT 2 J0o¢, hIAhr
ARG IR AN EFEAE ? R AN AT — R o IS A % 5, AU A .
CEANBEEAEI S BEETED

[ V18 R XUERD 7 A IR0 22 1 Ui 2

Hamming: CARURGRA S, (HAEEKEATHA “FHERY o XF3E cokid, Hpofm)
ANSERIVIEEE, AEFE A Sk R 2 A RAT . FRAH A GA T R, Kbkt -
“Il, BN RATIZ ARG, BOZIXFEAR, XFEE -7 IR RIORE B3 OkiR % . (A2
PRZHRIEAT BE DI N HI AR LErgy, LR fR e i) “ Il 5t (criticalmass, 4
JRAR 2R B o DAt & R AR AN G I BE S S M TR 7 o WSRARIE BLAT A2 B8 AR, R
FANAT T ISR . A UL R BLATFRIR RS olds “ (soundabsorbers) o WIAR{KIE
BIRZ M “FEBIed:” ML A7, IR SU: 5, 2, 2. 7 IR
(FrE ik AR Ak RN, KPR T BOXRE, IXAE, 7 B AR AR XA ORI 7
HARF AT I, ARy R ER RS« Eiolids” , RLE & RS “48” N
LAHLERE ] R AR RIE

fltn, fx—F John Pierce BifML SRR . LA — 7 AFRMABATR, ol
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Ed Gilbert, HH 2o mbiis 2 i, Wribih, FORIHE O . Bfranphikny L
SRR R ARIANTT DK R RIN, DRUh “Ai Rcds ” Rmide AR 02 —2E0r A, Al
THA T R 2SR HER T AR S AR, AlAT T2t ATk, iy HIS Le g i BRpHr AVE AR R
BUZFRIER T, AR S0, BARWATLEMBINAZ DR TAURLEH T TG IIA
ARBEIZFEAL, SECTARMTIRBEALMATHAGE EEA], tetn “IRERRIR A AFm” o 3K
MAKBEA X F—Had ZEDFTEAT T A AR T4, REK, ORI T —HE4
I KA . Fod B LE TN GE REMI A B B A RIE L R AN [, SR )5 oL 2,
HEHENI.

e ARAEZ BB T30, ANSERRT I E 70 Be i ) 1o ey B 8 1 2
Hamming: FRMEAS, FEFRMFAE, TN ZACM SR — 2 I A RE SR IL . B
FEBIN N EAE 50% I [ R AR IL, R — MR KT

s %A 2 AR ) A I A5 HL T 2

Hamming: AR TAHAGUH. 281 FEVURSER AN, AN IR I
KAk MEAERBIRIORE, BTA AR MRREESE TR, RAEH %, hels
HVRMRITA 2% 508 EIRAER T DU FIE BRI N, R g5y Kt LA AT
FEART EL A iy 24 AR RR o ABRAE CORAK, 188 TR . Mo ARAOME, BRI BEA BE
5 T AR SO S AR (BER) b, (EARBCA DUk Ay AR R, PO A K2
WERARBRIE TN B AR, R4 NI A0

DR AR AR EAT AR B S8 G, Rt A2 A8 L B AR - ——SC AT el i A Al 35 48, R
JAAFRUEME S, HEIR O 7 A8 WA o) I Re 2% i 48, LR U AR L EER il
CUR PSR A BBl R, AR ZEREIRAS, DRFPIRES R AR M, AN O SR 15
TG R WU RE Bl e et s B, (AR L T HREEA L
FEURAT R SCRESE R ke BIFLA, IR IR 5 IR B (HASZSERR R, it Se e
s ke

e f e AR e b BLOR 1K) 44 - dm 44 1) 2

Hamming: FEMAER! k&G VFIR—A “Hamming window” [ZF. FRLULRTE “HEAN” Tukey. Jo
R RIEL b AR IS TR i fs . FRANTEM LSS power spectra CANERELEE, A
“REmAE T 2. BEEED | i IR A EAIHEA window 44 “Hammingwindow” .
P M “E T, John, MRANTEIRIUM TR0, FBRIRMIY. 7 bl “XT,
Hamming, {HARDIER T A /hdE , JREENASRIXLEZE2E 7 FrCMb iy A8 “hammin
g window” o ibFRAkL:. FH A John BLEIE R RIT B . Ul RSl 2 0IR i 4 742
B “ %5 ampere” o “FURF watt” o “fESZE fourier” MINHME—HARI A FHA NS
(FATNLURET kL, NERUZEUAMAEY .. F5F) o X& “hamming window” )
Ko

R REERIRIEE. 518 SRS 152 (845 1 IR 2k R 2

Hamming: FHIRE, WICRIAEWEZN, WRARBRBE LR i RARAZE— K
AT, SHRMERTER, BFEARRA TR ZHNTFE M. WAL 571, Al
TETT G HRE O T ARG VFIRT 22 LS AR WA TR 4R 224, FRATTZEA
2R 1T AR AR R . RAIEAR LI “ Ttk ” SRNAT. BT —A 340 4, %
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SRR, el JsUAH FOZ 88N 20 07, Wn—177, I HOUER— A Suem 1 —
FTA A XA A e ERIFRATHERBAN R 1 T, BUAERTR A 2 2 B 1k
A E AL B T TRk~ BB OB JOTEEM . R TR %, ONMAGRE
JARRAS) O ARRIGARPTE M . A THEYFIZE D2, R RGO 2, 5ig 30l
S EL o (EBMUE TN, KR, RIS 50 SN A 15 FR A A AR AR 15 2 2
DU URIEANTE ERITE P A I BIFAE T WA 2 06 T ARG 1 St — ST fee e 1 [l

o MR TE EAITERHE -

e RS BIAE AN ol rp AR SR DL BB 2 TR K A4 PR a4 o IR AT R4 P )
Z Ry ? — A B B2 e ?

Hamming: PREEMILL T (G KRR 7 S A ERI AU, WERAZ .
FrCL, MEAE 2R, B, 455, FIVEM, OB ARAE R 2R BT A I A e 2
PRENT — AP, PRGN L FEFRITR . AR — A muki tymuk CAZ9EH
i, “BUS/ KN 2K, e, WD R IR,  ARTT AREIE 8 LE 7k
TUHIKIRS KA. A, BARFEMB A D FSEE, At BT VRS & I 3
vl “ERRMBEEEREAR T 7 RERIADIAR Hd AT B AN EE 4
HERT . Jeii: “JEM, ARUIHEET, (HARIRR A AR A A . IR sE it IR,
—BE T Z R AR S R, ARG TAE— N OUR BIRE Ty, R SRR g A B
RN S 45 2 BV ) B 1) S o LU, AR K 00 L R 7 B AN 2 AR AT X Ik
PRANTT 8 G M I BB AR B — I o WERARTT AR, JRESEER — MWL 4648, i,
PRAFRE AU — IR T X, FEBE DA B MRS, Bl 3058 TSk b, 0 B R AL
TR o B RF U DN o LN o Z IR AT ANE? 2547 L8R K A AE Il
AR, KB - AATIHE 200 E 0 [ EAREET AT (R AT, BUAEAT B 7
o (HZAKTHITIEAEZ B T LIUE D

iRty EEAERE AN R AU SRR RS o IR RE N A, (EDIREE R 9 ). AT L5/
AREVLH: R, REBGERINSEA A 7 e, R IERS S R A g, AT IX
Septig, P H OB (CHamming, PREFEIEFIZGUSKRLT, REEEBIEE, REK
BT, plEZEA. 7 RATEAR A ARSI AU . FAEL A 37 K S0 LA
8 HCEMON R . REREE R A O, XU R MR R R T IAR. T#R
g, Tt 0. RAMBH, PrUlBATIRZ RE, i, HRE AR e]
et

R URAELLE— P WFFUAE B ?

Hamming: UARARA S — 2B KIIWETTE, ARAS A — DA m S E. AR IR 2 A8
JA A TR A SR AR S A F BB, R RA . FIAN Tan
Ross {E JURSIE = AR MAL S LA, BAME R, FRIRERERIREA 2, 2P
Bl AR, IRV BPRIE SO — B HRIIRE S WUERIRIERAL, IR VF&
ORIARE . o, —RK, RINFKMEM Bode APH, XHfhili:  “HAHAMREIX AT
KW ? A AARAL KRR E R ? 7 Abdt:  “Hanming, AU, HE VRS =
A B ZUERE, WA “a W7 2P0, BAE 2 BRI k. 7 SRR
R 2 3 WAL AR 74T A BE IV B Y, RN 55 0 3RICE o WRAT - RAR (13 W
KK TORBEAA AT I BETI N ARBENAZ R MO BT AR Mo HL,  “ WL oK, Rt A
ORI “EH” G “SmfiifL” 3IES Xontia) o WRARIIA — DR
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R WAZ I T AL 25, B A R VURRSE, MR L0 7k e sl IR ANRZ TS
R DAk E SN o X TURI B ARAT HARKE S, i HX SR A0 T S, fRAsE
F XA o JRAEHENREE B LA IR BB Ay SRR S WA oo (R RIIERE, AR
A o BN NGBS B SRR, PREF— DT DA . (HE — BARGEE T — 48 %,
BAELREG E, BIBIRIOS A2 DO AR T A 2068 B PIFEAS

s — AR E TR, G B TR AN SRR A K S R A

Hamming: 7£ VURSEH S, AE— DN AWPRFT HOE—IZ AR 7R B IR
GG, BTEAMRAL LA, R ARt JRAEE AR A SR A — I AN AR T 2,
T TR I NI Y BBUR R 5 T AP IONIT, JATRTT o FEA AU R DU A
FRETT . RAVEHAE A BE N, BT AE AT A >, AdATI -t 30) 82 Fe Al hesn
Ko HATEEEEAC, FEHIM T BT B A 2 1

) ARAE— I k9912 IS, ARARIF BB T RSk 2 Los Alamos, ViR 2] 2
IEF AERE DR S0 = KR s F

Hamming: &7 2892 53— 7 HIFRANFIE ILAR K AT AC IR 26 o BRABPRAE Ud Atk 1 i S A
AL F B B INAETE B Ly, AR TE ARSI o AR (R i 2 DR R a0 2 284
#1, HIKALE Los Alamos i F| Feynman I, FARAIE ML RESRAG IR . FAFNIE MDA 4,
R BRI AT 2 AT R ) A o AT ASKE AN Jail o XN NS K. 1 H, 2if
Gi W, AR T o AR VIR X PIRE 8 A MR — SO T “B 7, U &R
FREMIBLSS o AR RITIINLSS, SRR AR H A, PRI E A, IR i D, AERLRI .
HHEAA MBS, OB BE AR BRI S, BRI ERAMERT
No B8R, EAR AR RAHGATCR €00 L. 3. &=,
TRRRT—ANAN ARG, ARG RS ATl o & 40 n] i B 5 451

TERE, RMOKEH!

Ntiq
PEIARGF, RSP R AHGE T o WA ISR B P R 42 !
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