REDHFIE

YENETHNIHEE £

An Introduction to Error Analysis

The Study of Uncertainties in Physical Measurements

% —hw




MW IRABEERT

HEP Series in Mechanical Engineering Frontiers

IRES TS
MIENERHATHEE

An Introduction to Error Analysis
The Study of Uncertainties in Physical Measurements

AR

John R. Taylor

ETFS # N

HERF g it



E=F: 01-2014-47995

An Introduction to Error Analysis, 2nd Edition by John R. Taylor
Copyright © 1982, 1997 by University Science Books

EBEGSE (C1P) IR

RENSTFIE - WEENE AR IOARERE B 2k /
(%) #%) (Taylor, J.R.) F ; EHRTFHE. — Jnt:
EEEE R, 2015.11

P45 . An Introduction to Error Analysis:
The Study of Uncertainties in Physical

Measurements

ISBN 978-7-04-043386-9

[ @R 0. O%K - QF- II. O -l
~RENHT - EEFR -EH V. D042 04-34

FE AR 4317 CIP Edlidz T (2015) 28 162650 5

gekgmiE xUhEE TS XS FRogts R & HEE A
fEt i A BHERST  XUI1EYE TEENE] w5 NI

LT SSEE R IS 400-810—-0598

o bE dbsH PRI N4 o fil-  http:/www.hep.edu.cn
HBECARAS 100120 http:/www.hep.com.cn

B R AeRUCARENS AR A A W 1T http://www.landraco.com

Vi A 787mmx 1092mm  1/16 http://www.landraco.com.cn
B 5k 2175 il vk 2015 4F 11 HE 1R

7o 380 T Bl /& 2015 45 11 HE8 1 yREDH
bk 010-58581118 SN 49.00 T

AASAAE BT (BT, BRI, (E BRI S R AR R
WEURAE 2R
Yy ok S 43386—00



A& &

B — AN GRZESHT S AFEEFE S NS, BRIk L8080 o &
s, EEPR ERARANFEREm .

S REAE, ot 128, HpE [Es s TNE, FENMHRARER
PR S Hh B TR ZE AT IO EE AR . BT AT R E ST 5 ARE R AR S, - 58
1 BEHRESHTIOVE R, 22 EARWTHRE SEMAWER. 23 TNHREef
o 5B 4 TONIEE 5 TN EAERNG I T, FAARIGE 4 ERYLARE Z gy
FrAnSs s EIIES T Mo 3 IS NAEARTME, Hfg LR w28 1 a0 R4
H, H—EURFEH IR — PR, EROEEIRCEM= s hM A E8, Hh
PEACER AR (A 4 B, Y AINEE 6 TEROBARRIER . 5 7 TRIABCK M .. 2B 8 TR~
LA A RER 9 TEITDTT 25 SAHOCHE 5 =R AR 10 R "I, 38 1 BN
AL A VAREE 12 TWIORITIE . XA FRS BILHHE 7 AME T, BifEZ A A4
X7, B AT DRSS B RS S R YR R AIGU Y B3E

PSS, RSN RSB TUNR, BREARELHE 7RIS,
TR 4t T BRI S 5B RF RS IR E R, A BSENIRERE
EMIEAREHN . Ber ST MARKAR, HaiHEERE L XM miE 2
HRSCHFE . WEEERG, ABEmaM, WARH, WM. rTEAME IR T Bk
MBS EBER, WaRTBT TREERA RS S,



FEEIT

E R, 1963 4 4 HA:, 1985 4F 7 H A1 1988
7 ATEAIE Tl K224 I RIS AR RNl - 2447,
1996 4F 12 H R H TR 2RS4 240, BUEdL
AL MR RSB 22 5o TR 22 HR . 3
ELERESAHEEMRESEFHE | 2EEK
b SRR AR S DL (R DR ) B
TIES SR NGRS 1R 22007 %5 7
HIE- SR TAE . ARELE 8 4%, KFRiLC 200 &%

#a o E-mail: mewan@buaa.edu.cn




2013 4E 3 A Y], BEHE IR B AREEAR IO I A TTAURZ R X 5 bR
EBARIR B EAN A HERE T—445 An Introduction to Error Analysis, )13
ERAE, LR EEEE SYMEERHON R SCERE TR HEIHEX, UKk
A MEMMBFENMES, REF TXABMEZHE TR, BaEixBRENTAY
B N E B R T R — AR AT TS, BB SCT LA AR, YA K& Bekt
B 2ES % B ERRE BHEES ENEE . XgmERIREIE IR, BiZEE EELN
PEAT IR RIER, AR E 5 A XA, IEFE 53677 AL TIa IR, [R] i34
BREEAS, HERATEIFETAE. 7 AR S5 X g8 WL, 2R, 1he T8 —Lu
HAAHEE ., 10 A REBAFG TXABRBIETAE.

RE AL R SCFEBIE, XN T REZHEE . ERAEMER
TEIERRIRE, R AR | AR SGMRSE TAERISRIEE Z R, XA SR AET
AR ZHBFE] . AEXHE], RFERR, BERSPETHRFCEATULN R T2
REREHR P XBIP . RENAHALME, BRSO RER; BRAFELUE
i, FEAERER TSR TREC St A EM RE S E B, ERNCEEEA T
—EIZEARFEN ST o B, RO E T | E R | RSO A SR, KU e 2
B, AR KB o ARTIXTFERA ARG, XA IERA PR, REED A
C& LW FRITE, F5BERICICEN—SJHZE TS, R —BatEERMELL
AR

2014 4F 5 A 11 H (fRZ0 S st (a]), FAEREVEE Taylor BEURMAX BFFU T
fih . Taylor #HRHA THEE, BKTEE, YEC4RIK 10 FA4%, BAERSHE,
WIR ULTE, B AE R T IR, B XMBub R BR T XA g Bl L A [FE
RS, BRI ARGV R A R A T E MR B (S ER &
HEE) . RATZSRIG Ao, MIRA Nt B i & T 0B TR “BIEAKFE
FEREIEZ G, G4 —F%iE Taylor 2SRRI, SRR, Taylor B EF
I’ W RERIFER; (HEH THEFOE, MEEHEHL KL 13 24/t
TRAT, XTI R A AR, AR T . B bR F SR gEiE T . {2
MR R, ZEBRA R, SR R AR R, AR R AR

I



| BEF |

I . R RAIER T IL O T UL R FOSCE B .

PP SR AR AR VS 5 SOy I 22 5, I SR Rk 07 SR 2T BT,
FRoAE — 2 [ AR5 I BT A B T A IR, W 2 IR — B ]
AR o I HCAE P A 4 i A 2 1) LS R DR A 5 B A S R
kR, B SBSERIA SILIANG T o A BIE AR B F T E
((RIER)IFFF ) FrF2In “fF . 5 8 . BiR TP =FHS 2B
A B RARNRAER, Ko SKREAFE RHMER, BifERANE, RIFMA R, WA
57 o BREDXFHIXANTTINOKGE, F LR TR

7“5 ik R XA =FhruEh, EeRIEE RS TIR, RIFRICHSIA,
RJEAREICR . AT BB IFESOF BLARFF R S5, A< 15 1 Bl A 72 b R
BB SCHERA, R AR O AT AR XA, e il L SR R AL . 0 F— L8 %
W ARTEN R E N RE AL, XPTE . £ X EPRCTFRE, B
BFEHR

RFXAR, IEWMFER AR HIRIE HE): “XRIREBIE S AW EH
FHITSUSAE FE PR L O 220 B R i o R REE — iR i) [ PR Ar v B T U i At
A S, %A FR Ko 2R MUK SR N A, (B AT B4 R AR N A ERE AR
B, ARA—AE A FINTSERZE BIE 5 RIS BRI 45 . X T — L g A
ARSI | foe/ N S | B IT 22 S AR | A 2R I 1 B S A B R B
A B A o A5 a5 S, R IR ) B o (4 S T AR, ST HE T R Y
L A S ENRIRZE IS EM RS | PRSI R KRR, A7
L i AR RS SCB4E . AR AER S, VAR ik —4
FAERATEIE, RARRASCHTERATE S o IR22 B )7 T M 7 5 | HE— 2L S 1R
7 EA, FABRBELR, X T+ EREREHEBEAMBTEARAE S . &
A CRE, XA R GRS o HRTES 2T X TR A, B 8A A
HEEPHR E R . NI B KBNS - AFRREGR T X, EAET B8
THARBEO T, AR TLUMRE . X IERA B —RIT SIS 5 SRR S .

P —AEZ RS E], A SGEE AT T2 BEBE T/, RAH 2014
SERIBABL, A T P2 RO ], A2 X B AR A TR T ) AR, REA 4%
MRBEEFELULARE . 0 A2, Je/a 0w ANmE, 2 51E i mie 58
BFBE AT B BT SHFFEN Gt 2B A . 2014 4FIRE 2015 4FE4), BT H %G
ABRE T AFARBIRRT o BUAE 52 BUTE 23 T AT A X A AR R A0 AR b SRR ik
JERXFEREA Y .

Taylor HIRA N NXA P CRIRENE 11 AFKIRBENE I
RS AN RE BE 5 T AL

P
POl R EHII 0T 3CF, AR BIER o FEMIRE

IT



| BB |

ABH PRt dL A aS iR K R T MR RFE G . FIBET R
FRIR AR EYEE AR BE, ERFERT e BNSERSKEX; LRSI
KA A5 . EAK . 28R, B-H A2 PR T3 BE AR, B —3HRR
JRs

2014 4E 9 H, WEHERFR 2R, b BT REFMkBE, bt s BRHE KR¥HRE
i HEE, b K EN R AR R IrRERE . RIRTF, RS RKFE
B, TR B AL 10 MRIMHEfT SRS T BiFRNSE — B T
fE. 2014 4F 11 A, FEIHERFFRBIRE A | HER¥EZEE  WiLK¥Z2E40 3
NERSIN T BFRSE _rBUH 2 TAE, 7RI EE .

HFRINTX N BRE R FREE T 5 5K ERTRR, THFAAA B K, +
SCRRPESCERAIRAT AR . FRME B, FEMBERAY | FRERIER
PEBIRZAMKARTEFTMER, X IE B ScA v REXT AR IEEE I H R i T o
Ak, RAAEKET KIEENEAEE g KENERNSC, ABEEARE
XA R Z A e Ok, Xt IE TR A AT AT — 43515

vy

EEAE AR K
2015 4F 1 AFdts

E-mail: mewan@buaa.edu.cn

Tel: 010-82338881

II1



An Introduction to Error Analysis: The Study of Uncertainties in Physical Mea-
surements F& 3 | A2 PR T RN A 74 B B0 B S B rh 27 S 1R 22 004 5 T B AN SE
FERBHAAR —AAT]H .

YR RO B AR AR Y BAEHE . PR Z [ AR B E I ALE s AL AR — 1] A 4R
Bl e 5 AE WS | ARSI A FE BV R, IRZFCFRA
FAR HEAE R LAY 3 1 2 R AT A .

Yy R B S R Y B A B B A A E A AR Ay, XS A AT HA RO A
FARFEA EEE L YRS B A A R AE I PR s )y 2L B o g )
TAE AR R b, B T2 B0 RGP AR A AR R R
A BR 1, FE B 25 R R TR b B AR AR 2 R . WRESR 5 E(HZ[H
TERHE ERTRII R 227, TETHRE A rh— PR IR 22 o Aol st xoh il sk
FErb IR S AR ZZZEA T 204, /SR s NGB THBR R, T I 45 R
TEHBRAVIRZME S BAAG T, RA S MINRSSRATEEN ERER, X2Y
PR RSB P AN AT D — T T AR, RIRZE 5007 5 00 B A € BE VT =Y
PRENI R SRR P BIEAL R E AN, RYHEENE A5 E TERRA G SHE
FEHEZEIIESER,

e EARZ w5 KA TR A SO 5T A h R A 1R 25 434 7 T A DG
TR AN F gm0 CRZEFIS SEHRALE ) (WU Rt i AR) St e 552
B LR R M b -0 ERERIEM, 30 EMBLET 6 WIEIT, B4
2 250 RFTER SN R E ) Z M o MR BB EAREEAR T L
TR, FA PIERT AAESTIT . BRI R RSk, R E I B T iREM
WHAHE NPT NE, W2k 7S FRHY RAETEIR, BT T U n] R4t
KBEH “IERER” . EEBLT h1 L KA H/RE/0F ) John R. Taylor 2+ 4% & 13X A4
RESIALS, TA ZIBRORIRE SAHEEZ B FR, Wik d TRk s =
TZ BB R, A HARN AR, FRA0E & T F RGN PIEH . fE iR
PSS RARAEE AR 50 FH9—2 8N, (A SIEX A BEFAENEE, &
JEE i R %o



| #oF¥ |

R E TP SRR EE TAER A G, BRI R R 25 5 AN 78 BE U S5 2
25RF TN ESAK—LE0T ., MiTEA FEFENBEFSMRIIELD, FRET
FH AL ) SCERBERE, AR A ST 19 7 s A2, 4R B AR R R B . X
oA EIE TAEEEE TR RERE .

A SCERRIPE RO T3 RO FRAR AR . Rl . SCET, 1R T IR EEE NS e
ST SOR .

EEZ B SCRIRRIE S S AT BT 2Z bR, 2374 s
R KF=TFERFEIFZZ I, 92T

Lo

SEIREZESAEETR ALK
B PR & 5188 22 il &0 55 B
HERORK B AR #2305

2014 4F 12 A FAB T K2

IT



LibRtiE) 2014 £ 5 A 11 B, FEERZEENERTRS



Changes for Taylor’s “Error Analysis’

On page vii change the title of Section 1.1 to be

“Error” versus “Uncertainty™

New Section 1.1 for page 3

1.1 "Error" versus "Uncertainty"

Although the words "error" and "uncertainty" undoubtedly mean different things, you need to be
aware that many scientists often blur the distinction. In particular, the subject of this book should
probably be called "Uncertainty Analysis," but is almost always called "Error Analysis." Never-
theless, there is an increasing awareness that there is a useful distinction that is worth observing
and which I shall try to follow.

The definitions of "error" and "uncertainty" in the context of scientific measurement are
somewhat controversial, but the following are good enough to get us started. The error in a
measurement of some quantity is the difference between the measured value and the true value.
If I measure the time for a ball to roll down an incline as 56 s, whereas the true time is really
54 s. then my error is 2 s. Scientists would love to know the error in every measurement they
make. but in practice we almost never can: The reason for measuring something is almost always
that we don't know its true value, and, without this, we cannot find our error. The uncertainty in a
measurement is the scientist's attempt to estimate how large the error is likely to have been. Hav-
ing measured the time to be 56 s, I might conclude that, given my reaction times and the diffi-
culty of reading my watch, the time could actually have been anywhere from 53 to 59 s. The
usual way to state this conclusion is that my measured value is 56,3 s, meaning that I believe the
true value is probably within a distance of 3 on either side of 56, or more briefly my uncertainty was
3. In other words, the uncertainty (3 in my case) is defined so that the unknown error is probably
no larger (or anyway not much larger) than the uncertainty. In the news media, the uncertainty
in a measurement (of the numbers supporting a political candidate, for example) is usually called
the margin of error.

On page 14. line 4
Delete the words “or error.”
that is, the line should read:
the uncertainty or margin of error in the measurement of...

On page 18, last two sentences before Section 2.4 (Nevertheless, . . . the true value.)
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] Changes for Taylor’s “Error Analysis”

Replace these two sentences with the following:
Nevertheless, the difference between a measured value and the corresponding true value is theo-
retically a very useful concept. As I have already mentioned, this difference is often called the
error in the measurement, although some authors call it the true error to emphasize its relation to
the true value.

On page 324
The entry “Error, 3, 14” should read
Error, 3
That is, delete the “14”

On page 325
The entry “Margin of error, 14” should read
Margin of error, 3, 14
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It was such a pleasure to meet Zhongyu Wang in Washington last Sunday. It is also
wonderful to know that the translation of my little book on An Introduction to Error
Analysis is in the hands of someone who really understands and loves the subject.

I was delighted to learn that my little book on “Error Analysis” (or, more properly,
“Uncertainty Analysis”) is to be published in Chinese. And I was so happy to meet
with the distinguished translator and to find that he was someone who cares as much
as I about the subject and the teaching of it. There are, of course, some differences
between the way Americans and the Chinese think about this subtle subject, and I am

confident he will handle these tricky points splendidly.

/,4,“ R. Toghe’

May 18, 2014
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