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SRS e 0 S BN RAMOE B 2T, B R R TG O B AR R X R R
S BT e rp 1 2P I 17T 228 % — B 0 DR A S ) F [ A — e A PRt B
TRV SEBR A) A — B TR 22 X PR 25 PR O R BIR 2 . KU B b U S SRS 2 0,
i R RE A IS T e A, AR A 1R 22 K O I B2 AR 2 (observational error) .

filan, Fik Sy m R R AR Al R R SRR s S5 E ) ¢ AR oo O

md—f:mg, (1-1)
de”

Horp g & Jy s .

AL - 1) g2 [ & AR B2 T XA R, i (1 -1)
R FER i 2 ¢ T BT s b SRR AR, RAT IR ZERY.

1.2.1.2 M &% £ ( measurement error)

7E AR B ARG B B AR A A A T S Bl B, B TR 2 R ek O AN ) A
(), Fh TG BE A% B, 0 2 50 a0 — MR TRy, BR A IR 22 X PR E ROV I IR .
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1.2.1.3  # ¥ % £ (truncation error)

Hh T 52 Bris 5F HORE 58 AT BRIV sl A7 BR AP 328 B, DR 2 6 A5 26 0 R AR PR sk 55 1 R i
110938 5 A7 BRAL 0 T2 55 3 P2 A7 T, X B 7 A IR 5 FRON BB IR 2.

ol tan, PSSR %) TC 55 DB T n If‘rﬁlf’ki]l&ﬁﬁ/fﬂﬁ’]ﬁfuﬁ I:,H’J'?‘IﬁE’JE%ﬁHﬁl%

% MILLS, () =1 +a 45 40+ —1&%g,~c_1+x+—+-+ o E AR R
21 13 21 n!

2% R (x) =ef - -i——uwfaot .
1+ 1) !
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FES BRI EAE AT ARE R B3 T B, HaE A BR O EG47. WA B s it
FHL L REXT R A B S L B AL B TR TRMRS, EAEES
AL BB, TR AT A . X RE T B T S AR E RN ENRE. ZETEA
B EARINER KEAERN NS AL, BAAEHRE LRE(REARAA) KREE(RAR
&,

il n, B w0 00 A2 /)N B T ARLAE

FH U485 LA GEH, 502 mw=3. 1416;

R EH S m=3. 1415,

HIWCR L, 502 w=3. 1416.

Bl 1 RS L) S AR Sy o AR A A Sy

I(t) =1 +at +p1°,
Hrp o, NS AW AT
a=0.001253 £10°, 3—0 000068 +10~°,
W L(e) —(t) BRIRR2E 10 ")t o« 5 B AU R

B oF AR H B AN R AR A5 ORS B fi Mvﬂﬁ?ﬁ(ﬁiﬁbkﬂ{uﬁﬂ HiREMRAEEIRERST
ERIRE.

B2 SIPRiFAEE, Rk s I AS I 2 mia P U

P, =f(0) ’”("” f";—?)f +---+f-—";(!°)x",
M&ﬁﬁ&m&%&%Rh)4u>4w;>ﬁ +§3‘&E¢g&osxzm

AT RMECERE RS, T FRA R, B EE AT BN LR
AR E KBS TR A HT iR 2 X FRER AN ENRER T RIRE.

B3 ScPRiFEE, A 3. 14159 ERRE =, W& ARE

R =m -3. 14159 =0. 0000026

BAE B v, DU e R T 18 25 Fl i AR 2.
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BMERXEBRREL: — AN RE P AERF PSR A R I
HEMEFANRE RRESHNIEAE ;5 — MRS NIRE L, LA R I
REEGRE AP IRE RBAEFSAGZEERPAALE T 2N LEZ
AFitite) £ £ R 5.

1.2.2 REER

1.2.2. 1 #3Fi £
EX 11 % x HUEH{E, e HITRUE, D
Aa=x-a

Hoa X x {4 ITIR Z (absolute error) B{iR 2.

g S L1 al L, Aa PTIEWT 61, 24 Aa >0 I, FRa i x AR EIECME; Y Ac <0 I, FK
a ) x (1)1 5 ik U{E.

| Aa | KN AR o RS , — i, ER —BMAREEMES, | Aa | &/ ,a i
BEEE.

PR A AS G BE SR A5 ME A (8 «, T LA 62015 | A4 % i 25 SR A 18 5.

o, 5 P JHE K Ry g /N 0 BE B R 25 s S, RZ R 1. 225 K, 0K 1. 225 R4
X 1R 22

BB SR A AR o SR AR, IR 1. 225 f A X 5 25 50 AS AL S PR X 2K
[l @R 2, T 11 8K 2 T 9EhRE X

JIT LA Ry fif R 3 — (] ML, AR B O A TR A ORS BE BT SN O 6 o b, L A T 2
| Aa | <8a (H/INKIEEL Sa Fm 4R 2200 LR, FREL Sa ML I o IIBIHR ZE R (5
MITIRER ).

i Aa 95 LT HI

|Aa]| = |x-a| <éa. (1-2)
BXAE AT HE O (E x JIT AR T
a-Sa<x<a +da. (1-3)

JF LA, R wiAb iR 25 AN BT iR 25, A LW TR S ok Z i o R :x=a
+ da.
40, 76 2075 O ¢ =299796 =4 /A HL/RR, 1]
299792 /A HL/Fb < ¢ <299800 7 HL /).
AT AR EM S, LR FRERNEMAS R 7. R FRKEMHERERD «, W «
W ELE 1.220 K F) 1.230 Kz ), LA | Aa | A&t 0.5 JEK, B
|Aa| = |x-1.225| <0.5(J8E%),
Bk a =0. 5.
B8R R 2 R v m AR v AR A A AR, | Aa | ABOR 23 8 A T UK AL B9 — AN B A,
JiT LA G 6 %o 5% 22 50T BRI G fRUBOR 6L B — A4~ B4
i, % B JE R w, B2 R sl 2 i s = 2 50, 348 3. 14 A1 3. 15, ENTA 4 XT iR
2 WEE 0.01,83. 14 =0.01,83. 15 =0. 01.
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A 8a AT BT ALEOR AL 19 244> B AL, B10° (s O A a AR ALY THEC AL, )

|
=—x10". -
da > X (1-4)

BN, a =3. 1416 J&XF w FH DU 8 A B HUA U UM, 6 T £ A9 07 B9 T Bz 210 7

(s=-4) fH
53.1416 =0.5 x 10 *.

Heh , X x =a B ,Aa =0,8a =0.

B 48 RSB R T FRATT I 4 X R 25 AR R AR A x5 25 BT .

R — A8 . 4 TR £ AR 45 WL AR R B B A B oG A D 0

WP LT M 10 AT iR, LK T 100 A7 EE AT 10 23 Fr 19 %
2 W — AN (1 0 G s Wg e AR BTN O AF — 2. T 2 B B0 AS R A Y, DR B2
“REKRK”. M 2ARKKWE? XEAMNESLMEC S 10 A7 iR 2ES W L8811t
BRGSO SRS A TR 0.1 AT AR 2E M LB AT A A 0.01 A7
IUREF =

BIHRENEEARIEBRAREMBAREE.

M, AT G AR T RERE B o) — ROE—— X R 2.

1.2.2.2 ABstig £

BN 1.2 L1 R, AR A
B il

Aa=

x X
K a ¥t x (B IHR Z (relative error) BT IR a 1A X 12 22.
— i b, E ] O [ BB LA RUE R, [ A a | ZNE o RSB &5
(HAESZ bR s, T« R, 90hR SR

% a=%="_;_’i (1-5)
YE R a BARXRZE. IE
|A al| = |lAaa||$|&l|6'u’ | x| %0, (1-6)
a

VI A xR 22 R 8 a SR i 1 S0, B 8,a | A a | M R FEN o« ASIRESR
(AR ER).

LU K 8,a 9 a X « BOMIAF R 25, A 7 A2 A0 AT RUTE 5 L i o 1 K
9 FE A 2R 22 N

0. 0005 :
= = .
8,1.225 == =22 <0.0004 =0.04 %
W 55 2 S ARE SIS %) A R 5 25 91 301 R
10
e =i, 08 =1
8,1000 = o5 =0.01 =1 %,
5100 =2 _0.1=10%.
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TR ZEAE AW A T T LAE RS A4 R PR A )T I A M, B RE AT b R
IR 3R 22 B4 4R BT LA RS

1.2.3 BREF

A2 BR TAE A AT 2 AU B 3 ) ) A PROE 2, DRt gl B 5t AR T3
2 Xof 158 2 FIAH X 22 , 17 B 432 Hh 28 030 (0058114 807 A BOR 2R I U BORS B B9 vk, itk
e BT A AU A
FRATTEH AT o] - 2 i BCR T K 10 B R R IR L il an
32.67=3x10"+2x10" +6 x10 ' +7 x10*,
0.0385=3x10"7+8x10" +5x10*.
— B b, TR AERREL 2 (1 2 >0) I @ KRN

a=a, x10"" +a, x10" 7+ +a, x10" " 4+ +a, x10"7". (1-7)
Hr,a,#0, 84 a,(i=1,2,,n) 20 59 P —NET ,p,n HIEEE, m(FKHN a iy
B ) R L
— AR R R
a=+10" x0.a,a,"+a,. (1-8)

EX L3 X1 -7), 4%

| Aa | :Ix—a|$%><10""", (1-9)

WIFK o AERBBII0" "%, 3 ik a A p 7 B BEF (significant digits). Hfr, 10", -,
10" " # S a A1 BOEUA

LM, @ HERRRIRALCBY p =n) I8, BK o B n EBBEF, KD ,a,,a,,,a, 73
Rl a (955 1,55 2, 3 n L BREF.

W R MET A TR 2 LB, R T B A BRI o B L BOR 1 A T AU @ XD
a H% DU T AR f 356 B, B O I 268 4 352 22 e /0N il an

x = =3.1415926---
B A7, a =3, 14 (6T A =800 3. 14 5 o BIRZ B/ N BURAL e =3. 1416 16 i A 1A
¥ 3.1416 5 ar iR 22 /. EANTHI IR 2 AN o AR AL A Sz, B
| w—-3.14] g;—xlO’z, | m—3.1416 | s%xlO"'.

SR b, A OB R & TG Al S U < e O R T AR U A5 B B B AL, R — i RO R
A OB U0 SRR R 1k B 2 R A R I T AR, A — LRI AS — R R A O, W e
R L o R 1% 2% e S e R — (L.

013, 10625 ( £0.07) , 5 K HA 40 BL g A B2 0. 05, 4 %) 92 0. 07 i 1+ 5>
{37 B2 A~ AT | JIE LAAN 7 A2 B 0 B oK — o7, HA 3807 AU — A

HE4N, LA 22/7 AT RUE 3. 142857 /E N w BT RUE , 94
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| m=3.142857 | =0.00126--- <0. 002,

JiT LA 83. 142857 <0.002 <0.5 x10 >, m=1,m-p= -2,k p =300 3. 142857 & = 11y
HA = A EBCF i I (H.

AR AT OB B /INBUS I BTG . A8 R B 22, A NE 1R 25 R AR X 22 i #K
/)N

ATAHBEFAMS)E U TSR EA X 8.

34.01, 34.0100,

AT A 2 WAL A BOBT, 5 & W R 7S LA RO

KM BEREEFEFBERHES. LA FHLe 0 (AT ) 15222 a0 8 5,
EBBIA N A R

WFEH EX 1.3 14 | Aa | s%xlO"’"’)ﬁliﬂﬁlﬁﬂv

10" " '< | Aa | s;—xlo""". (1-10)
FERE 1.3 Hh R T T UBOA AT RO80 T 7 B0 46 xR 25 B O &, R If 4 A RO

(L) 5 A xR 22 FL K &R
EEL1 WREMO -7) 8T o A p LA BET W

lO-("”)<8,a$%x10‘("_”. (1-11)
1
A (1 -7)%
a, x10" '<a<(a, +1) x10"", (1-12)
FITLARR (1 =7) JesE L 1.3 14
Aa _0.5x10"" 1 =1}
= T =———x10""7", 1-13
S.a a<a,x10'"" 2a.xo ( )
FH—JE, (1 -10) & (1 -12)1%
m=-p-=1
§a="0 10 — = L_x107210" """,
’ a  (a, +1) x10" a, +1
IE5E.
Bildn , 4 3. 14 4 o (9T RUE , HAEXR2ZEF (1 -11) 1T 1%
A3l4 l =8-1) 1 -2
= <— =— =0.17 %.
53.14 3.14<2x3X]0 6><lO 0.17 %
£ -6) 9 5,3 14 = 2208 CBOVO _ 0051 %, WA (1 - 1) fiiit S0 B

28 1068, {EL5 S Hb ML
Bt R 50> x 1077, @ & B BORT (60) B9 60 BOR B p.

ERR ARIUEM. B a A p+ | LARCETF (6D W e # 1. 1 453
1 o ) 5
6,a<2—a!x10 sleO 3

X 5 BT JE . IR
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il 4 iﬁéﬁi&fﬂfﬁa,ﬁﬁ&as%xlo”.
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RZ AR B RIAE AR a BYARRT R 25 B B a,, W il R 3 E B AT Al TE Y e B9 AT SO

(7)) B %5.
EE L2 WIRE TR o BAE R 2E B
1 = (p=1)
5,(1Smxlo 5 (1 -14)
W a 24 p LA BT ().
HERR (1 -6).(1-12) k(1 -14)%
da=ax8a<(a, +1) x10""' XZ—_(MII+I) x 10" =;—x10”"',

HIGE X 1.3 M1 a BAOH p RIAMECTE. EE.
1.3 REBIUTSREDN

1.3.1 BEREHERIRER

EELI Wah5y R, a 5 b AT MU WU, 4o x) 0222 55 5 8 8a 55 8b,
I
S(axb) =8a £68b,
8(ab)= |al|8b+ |b|éba,
a la|8b+ |b|ba
5(7) = DE
Bl1 a=1.21x3.65+9. 81, Hrra R A9 4 0f 1222 0 0. 005, @ A48 XF R 22 7
8(a) =8(1.21 x3.65) +5(9.81)
~1.21 x0.005 +3. 65 x0.005 +0. 005
=0.0293 <0. 03.
EE L4 #alg b ZIME,AHERER TN 8,0 1566,
§(a+b) =max{§a,8,b} (a'50bI[1%5),
la|8a+ |b]8b
la-b]

(b#0).

(a H5b5),

8,(a-b) =
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§,(ab) =8.a+6,b,
3,(7;:—) ~8,a+8,b (b#0).

B2 B 1 a B AR 2E P
S,(a) =max{§,(1.21 x3.65),5(9.81) |
~maxi{3,(1.21) +8,(3.65),5,(9.81) |

= maxJ8C1-21) 8(3.65) 8(9.81)
) ‘“{ .21 3.65 9.8l }

_ . [0.005 0.005 0.005
- {1.21 3.65’9.81}

~ max{0. 0055,0. 0005 }
=0. 0055.

1.3.2 REBKREMIREMIT

FETHR- T 2 e R BRI E IS, T 1 AS B8O AN R £ 7= A i 2%

B — JU PR, A 2 x MR BE B SH x BYIERUE R a, L f(a) IEA(x) ,
Sla) AR ZER 6(f(a) ) AT HZEFA LM BE fFERE x5 a B —AIFIXE] LFFFE
A48 B 1) S 8, 0 A

f"(—g)(x—a)z.

A(f(a)) =f(x) =f(a) =f(a)(x—a) + X

Horp & 8 x Y5 a Z2Ja), B 4e 30 i, 15
|A(f(a)) | = |f(x) =f(a) |

< |f'(a) |8a+

L/(g) | 2
X (da)”.

B [ f7Ca) [ 5 [ fCa) [ AHECAS KR, WU AT LA 22 85 B 000, 45
8(f(a)) = [/ (a) | 8a. (1-15)
R IR | Ca) | R ARLAR DN, 9 25 0T ) 9. 45 50 M, 45
fa) =f(a) =--=f""(a) =0, f¥(a)#0,
HA/ () [ (648 x 5 o ZIEREZESN) ARK, W

s(f(a)) ~LE L gy, (1-16)
B3 % f(x) =sinx,a =45° ,B:90°,6a=(). 1°,68=0.2° R
j’(a)—(osa—@ f(B) =0, f(B)=-sinB=-1,

Fr A FEdE 8o 5 6B AL A IR E IS A1

8(sina) = | cosa | da =" x0. 1 x—Ozl 2x10°

2
5(sinﬁ)z%(aﬁ)1_% (o ,xl) ~6.1x10"°
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HHg,0(p) =

3
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Yy = e, 2SR AR AT o RATEH A 2R f7E 58 A Kb B e 35 iR 22, ic Ky

i=1

Hop — 0 Bfo(p) NI p & B MK /DR =

e, = df, )

le | <8(f(ay,a,,7,0,)) = Z af(“"“;""’“") - da,. (1-17)
i=1 x,.

B, "f(“"‘:x’”'"‘")’azjc, VR B 2 e, W F B 45 R A0 0 A A, B
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“’f(“"";"“"‘" TRACHE B 16 25 A Jb 2R 4% PR 5 75 000, J2 05 26 P 1.

{EL AR 2 1 B3 35, 0 45 SR S 2 PRI X2 25 R 4R 19, F R @, # 0,0, H9H
MBREIENH £, = B A(A) # 0L HIHREIEH &, = e/f(4) Mk (1 - 17) 18

: af(a|9a21“'7an) ai
DY ox, flay " f
n ‘af(a,,az,...,a,,) L% } sa
ax, f(A) ‘

g, | Lo e -f{;)‘fiﬂﬂ%i%ié o, ATV 2 R B0, LK, 9 KB

XHRZ o, X4 T LK B | B =] L 179&$HXT1§%§%XTfZE 5

RS, BR fAE 8 A KL IR R AF

le,| < of = (1 -18)

A D R . af(al,(:x,...,a")

B B, RAF AP R. (TR IEAR R A B SCF Y BRI MR ZE R LT ) E3 &4
TLH f(A) AREE f(x) BRZESIRAK, X RS 2 A E H Y.
Blhn, % f(x) = x° +x - 10100. 4 x = 100 B} ,£(100) = 0; x = a = 99 Bf,£(99)

= - 200, I
cond (f), = |f(a)| =199, cond(f) = ‘f(a) .f(‘;) - ‘199 % _zoo‘igg
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