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X =%x9g+kh(k=0,1,..,0n)
FRMES = f ) A EH
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EN2.4 RE

A = fr+1 — fr (2.5.1)
Vic = fr = fr-1 (2.5.2)
5fk=f(xk+h/2)_f(xk_h/2)=fk+%_fk_% (2.5.3)

T IR f () 2 AL AR 25 K ) 1) AT 72
o~ RJEZED KL ZE . 54, V, 8
DAFRANRBIZS T FEZED T M




%éj\ (é;?) Afy = fr+1 — i (2.5.1)

A —Fir 2 73 vl € X Rir 77
A fr = Dfyr1 — Afie = frrz = 2fx1 + fi

—fcH, WE Xmfr ZE o
Ay = A" o — AT i, Ve =V =V
—BpraE
B T S EIN fosy g B o s R TE B
B 5fk+% = fi+1 — fr> 5fk_% = fi — frk-1
Bz

6°fx =6f, 1—06f, 1

2 2



RS FRR LT

j_\‘

ARG T INBAIE TE, &XWF

Ifix =fxr  Efe = frsa
ig
Afe = frer — fe = Efi = Ufie = (E—=Dfy
BEE;
A=E—1I
] B



o AR
R 222 530 7T FH R S R

Afy = (B - 1)%—2( 1) (7)Emif = Z( 0 () fares  @58)

l‘h

Vi = (=BT = Z( 1y (7) B = Z( 1" (7) fisjon 255)

m () = RO g A
PEFR2 BRI 2 4 2R, i,
n] FH AT 293 3875 frsk

fosie = E"f = (14 D) f;, = z (7)aife (2.5.6)

j=0



AT (52
PERR3 2R 52T KR

. A WO ) /\ . A
I_EJHUE%JJ Floe, Xpear ] = Jrerr — Ji zﬁ
Xk+1 — Xk h
A A
_ Sxken Xea2l = flxe Xesal % B % _ 1 A2
f[xk’ xk+1’ xk+2] — xk+2 . xk - Zh - th fk
L
1 1 -
f[xk'xk+1'“"xk+m] = %h_mA fk (m — 1,2,“',71) (257)
=5
1 1
X X1, Xp—m] = ——=V"f} (2.5.8)

m! hm



R (52D

M3 ZrHEZET AW FRA
B 4553(2.5.7) &2 (2.4.5)

1 1
f[xk'xk+1' “"xk+m] — %h_mAmfk (m — 1,2, ---,n) (257)
(n)
Flro vyl =22 £ €fa,b] 245
N[5 £ 5 R KR
A" fr = h" (&) (2.5.9)

—ﬁ\i Eljg < (xk: xk+n)
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Newton g4 A =\,

Newtondfi{H 2 3\
N,(x) = f(xg) + flxo, x11(x — x0) + flxg, x1, x2] (x — x0) (x — x1) + -+
+f[x0' X1, xn] (.X' — xO) (X — xn—l) (246)

m HE S EH

WA x, =xo +kh (k=0,1,..,n)

B B Mo S M EREUES (x), 2x =xy +
th, 0<t<1, 153

k
Wi + (X) — (x —x.) — t(t — 1) (t —_ k)hk+1
1 H ,



Newtongijdi i (£8)
¥ FUR(2.5.7)fRN(2.4.6)

1 1
flXe X1, Xam] = ﬁh_mAmfk (m=12,--,n) (2.5.7)

B Newtongifia i
N, (xo + th)
t(t—1)

21

B A ERTIH(2.2.14)15 2
Ra) = £) — L) = T &)
" n (n+1)!
t(t—1)---(t—n)
(n+1)!

tt—1)---(t—n+1)
n!

:fo_l_tAfO_l_ A2f0++ Anfo (2510)

W41 (x) (2.2.14)

AHLFAD (), £ € (xg,%,)  (2.5.11)

Rn(x) —



Newton /)54 2 =

WA Hx, = x9+ kh (k=0,1, ...,n)

BT A, T R R EUES (x), B R d{E
WX, X, e, Xo WK T HEF

Np(x) = f(xp) + flxn, xp—11(x — x) + flxn, xp, xp 2] (x — x) (x — x5_1)

Fod Loy Xn_q, )Xol (x — )+ (x — x71)

B {F ¥y =x, +th(—1<t<0), FHARX2.5.8)

1
X Xk—1, s Xk—m] = — 7=V fi (2.5.8)



Newton /G Az (42)

B Newton)gfdin =\

N,(x, +th) = f, + tVf, + t(tz-l; 1) Van 4 ...
f DU Dgny, (2.5.12)

nl!

BRI

n+ (n+1)
R0 = FO0) — Ny (xy + th) = LET D C R FTG)

(n+1)!

v HAE € (%0, x5)



Ui

FIFINewton a4 2 20(2.5.10) 115 pA AU {H
f (x)HT TafEx i, HREWES (x)
TExo HI B m il 2257
N, (xog + th)
= fo + tAfo + t(tz_' 2 Nfy + -+ He- D n(,t —nt D A"fo (2.5.10)
FIFINewton /54l 2 2\(2.5.12) TF 5 s AU {E
fOOR, BT xfEx, i, HREEESf(x)
o, B &P 1 J5 2 4%
N, (x,, + th)
forevf e D XD AR T D g ) 519)

2!

n!
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RZ TR AT A5 R R,

VLT A R T L B LA e
B RN, A S A

%

B WURH— MR R UL Lz R 2, TRk

N

A
it

PURGEER
B, SRAAFRCKE R BGER, - d{E 2 50
HRBOLME, = MAATHIT R




2.4

ERCENL BT T B P 7 A 232,
1 20 H 1 3R A2 s % BRE 8] K% 500 = 1 e i B
&#ﬁﬁ)ﬁ; T at WAE, | HEM B
4000211000 X [a] )& 3% a]

B Oy oL A E 2 NG TE, MSEsH =
DR

B NERPER =EIELIT0, FItiHER
N &4
v W3 ML E, Bin = 2




#5124 Wi 2%

k By aty = f(B) Afk A®fy A3 fi
0 4 000 1.38 0.10 0 0.01
1 4 500 1.48 0.10 0.01 0
2 5000 1.58 0.11 0.01 0
3 5500 1.69 0.12 0.01 0.02
4 6 000 1.81 0.13 0.03 —0.01
5 6 500 1.94 0.16 0.02 0.02
6 7 000 2.10 0.18 0.04 0
7 7 500 2.28 0.22 0.04 0
8 8 000 2.50 0.26 0.04 0.01
9 8 500 2.76 0.30 0.05 0.02
10 9000 3.06 0.35 0.07 0.01
11 9500 3.41 0.42 0.08 0.02
12 10 000 3.83 0.50 0.10

13 10 500 4.33 0.60

14 11 000 493




2.4 (%2)

B 244000 < B < 10500, {#HNewtongijffiA =

m %, Kf(5200)8FELB, = 5000, f, = 1.58,
Afy = 0.11, A?f; =0.01, h =500, B = 5200
, t=04, TR£HAX(2.5.10), HBn=2,

(t—1)

Nn(xo ~+ th) == fO ~+ tAfO + 21 A fO (2510)
0.4 X (—0.6)

£(5200) ~ 1.58 + 0.4 x 0.11 + : % 0.01 ~ 1.62

B 2410500 < B < 11000, ffifiNewton)53HiA =
v BB DME R
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Hermite (#/RK4E) fRfE LA

Hermiteddi{d 2 Hiz{

B A SERR ] AN OB SR AE TS (L R AE AR, T
HG R FHEMSE, EERH SEAE B

W R BUE S FEUE N BOHERITE I

[ ] &E%,’f—iaﬁxo <x1 < .- <anbJ:’ y] —

f(x;) =f'(x)(G =0,1,..,n), BERIHHEZ I
EEH(x){WiE <A
H(x))=y;, H(x)=m; (j=01,..,n) (2.6.1)

B X HAEHAI2n + 2705, nME—/E — NRELA
H2n + 12 =




ﬁ%ﬁﬁ!‘l&ibﬁ%
GINEERUTEY

H2n+1(x) =ag +aA1X + -+ Aypy1X

1. BHFRMH(2.6.1)RIFE2n + 212 E
m Hy T’/ﬂt’ {EIE“EI%/EZK

2. K *szagrangeikﬂta@&IﬁiEEl’Jﬁ 7%
<x>—2yklk<x> (2.2.11)
B n/KIE AR %Z

(x —x0) = (X — X 1) (X — Xpeyp) =+ (X — xp)
(xx — x0) - (e — Xpe—1) (i — Xg1) -+ (X — Xx)

2n+1

lk(X) — (k = 0,1, ...,Tl)



Hermitefdi{E 2 T 1\,

2n + 2N EEERE: o () B (x)
B SRR R 2n + 1k 2R, HiFE

(
O’ + k’ / .
< aj(xk) = Ojx = {1’ j -k, aj(xk) =00,k=01,--,n)

Bi(xk) =0, Bi(xx) = &jy,
Hermitei‘ﬂtﬂﬁzlﬁﬁ

Honan (%) = 2[% () +m;f; ()] (263)
21 (2.6. 2) WA

(2.6.2)

Hypnt1 (k) = Vi H2n+1,(xk) =my (k=0,1,..,n) @




ARG SR

A a;(x) = (ax + b)lj2 (x)
B [;(x) NLagrangedfi{d 5k %L

lj(x) _ (x — xg) - (x — xj—l)(x — xj+1) (0 = xp)

(%5 = x0) - (3 = 25-1) (35 = 241) -+ (%7 — xn)
Z1(2.6.2) 15

aj(x) = (ax; + b) 17 (x)) = 1
a;(x;) = L (x)|ali(x) + 2(ax; + b)l;(xj)] =0
m RIAM () = 1, o) = 0 (k # )
B 7EH A, (k # ), KRR E (2.6.2) IR




faats SR EL (47

B {axj +b=1

a+2li(x)=0
B ONERL(x), L@ PLRE, "5
logli(x) = Z [log(x — x;) —log(x; — x)]

k=0,k+]j

B EXPILKRS, S

= = L; i) —

k=0,k#j k=0k+]j




s
s
\H

PR (22)
Sla, bty ik, T AT

[]
\N
Jim

aj(x) =[1—2(x —xj) z _ ! l]-z(x) (2.6.4)

.X'J — X
k=0,k+]j
EEEIES
Bi(x) = (x — x;) 17 (x) (2.6.5)

i Hermiteddi{E 2 Uit

Hone1 (00 = ) [0 () + myf; ()] (2.63)
=0



5 »ft’:

i S AR (2.6.0) U 2 TR, R

DA REA
O @T&szﬂ(X)&H2n+1(x)i’>]?p+a§/@(2.6.1)
BT R B
@(x) = Hypyq(x) — Hypy1(x)
B ZREESANT A, EE ZER, BB
2n + 2E AR

B o)A mT2n+ LR ZIR, fliex) =0
v A Ll&#Fundamental theorem of algebra




GINERERIT

=01

[] _:iliilf

N

ke

sl

E(a, b)) N HI2n + 28 S50 1

H AR B AR T 2

R(x) = f(x) = Hapt1(x) =

FenR ()
(2n + 2)!

w%+1 (x)

€ (a,b) H5xF K

(2.6.6)

m A {lE%12.5, SlLagrangedififH &



PR = I E 22 T

AR Rn = 115
B o, Mg, 41> FEAE 2 TUECHS () ¥ A2

{HS(xk) = Vi H3 (X 41) = Vi1
H3(x) = my H3(Xp11) = Myyq

R g (), Bre (%), 01 (X), Bre1 (00) DL £

ax(x) =1, ag(xger) =0, ag(xy) = ap(xe41) =0

(2.6.7)

A1) = 05 a1 Og1) =15 @py1 () = Qg (Xgpr) = 0
Br(xx) = B (xk+1) =0, Br(xx) =1, Br(xp41) =0

Br+1(Xk) = Pr41(Xk41) = 0, ,81’<+1(xk) =0, ,31’<+1(Xk+1) =1



PR = dE 2 T (28)
RHER(2.6.4) xR (2.6.5), A[5

( _ _ ( _ 2
a=(12 2 Z0)(E) | e emw ()
a (x)=(1+2x_xk+1>< i )2 Br+1(x) = (x —x )( i )2
\ e Xk = Xk+1/) \Xk+1 — Xk L et et Xp+1 — Xk
(2.6.8) (2.6.9)
Wi A2 25 (2.6.7) B4R 2 Tl =UN
H3(x)

= Vi@ (X) + Viey1 k41 () + My B (x) + M1 Prer1(x)  (2.6.10)
RIIR;(x) = f(x) — H3(x), HI(2.6.6)H]1F

1
R3(x) = Ef(@(f)(x — x1)% (X — Xp41)*




f5112.5

Kimi 2P (x;) = f(x)(J = 0,1,2) LP'(x1) =
f G I HEE 2 T i Ras =
B 25 5E S0 A B B YN B I 3 4 E 22 T =X

B %2 WG R (x, f(x0)), (xq, f(x1)) X
(x2, f(x2)), W5 K

P(x) = f(xo) + flxo, x1](x — x0) + flx0, %1, %2 ] (x — x0) (x — %)
+AQ — x0)(x — x1)(x — x3)
v BT NewtonZ /i 4lH 2 T (2.4.6) IR
v AN E A




2.5 (%2)

B FHFEMHP (x) = f' (%), FIFE
P'(x1) = flxo, x1] + flxo, x1, x2] (%1 — x0) + A(xq — x0) (X1 — x3)

= f'(x1)
m At
A =

f1Cx) = flxo, x1] = (ex = x0) f [0, %1, X2
(X1 — x0) (X1 — X3)
B FETFERIRKX) = f(x) — P(x), R
R(x) = f(x) — P(x) = K(x)(x — x0) (x — x)%(x — x3)
v  R(x) WA RER(x) =0 (j=0,12), JH
R'(x1) =P'(x1) = f'(x1) =0
v\ K (x) 915 € R




2.5 (%2)

W PR AL
@(t) = f(t) — P(t) — K(x)(t — x0)(t — x1)°(t — x7)
B ERe(x)=0(=012), ¢'(x1) =0, ¢(x)=0
B Fio()7E(e b)BE5NES (BERE24S
m xEiZARollecEH [ HeW (t)1E(a, b)ELH 1IN
&, MW (@) = fW(E) - 41Kx) =0

N 1501 (2 P PR
B 2K = R 3R R IFRIA T

R(x) = f(4)(f)(x — xo)E:!C — x1)2(x — X3)

v  HHER Ty, x5 xp, MxFT € BITEHE A
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2 T AR Y 7] et

MRYE X 8] [a, b] _E.25 H B s i) g 4 e 22 T =X
L, COITRLS (), IR Bl ey 3@ 2 A 5 B U
B ox, XTAEEMIRET A, Hn > o, L,(x) KL
20t 22 WIRunge (k%) za i 7 ARSI+
B RS (x) =1/(1 +x%), 1E[-55] LA FHIYFAE
B {E[-5,5] EHln + ISR M = -5+ 105 (k =
0,1,..,n), Hi&LagrangefHift £ Wiz
Wp41(X)

1
Ln(x) = JZ:(; 1+ x7 (x — x;) w1 (1)
B Yn - oo RIE|x| < 3.63NUNEL, TMfEZ X [H4h K EL




Rungeilil %

Bn =10, Hy = Lio(x) Ry = 1/(1 + x2)7E
[—5,5] Fﬂggﬁ/ 0 i}

j |
1.5¢ |1

o
1.01 1

P!
051 i !

0.0

B T DUEHEx = £5iT Wi/\z é&ﬁﬁ%ﬁﬁiﬂ( i BH = IR
AR IR AU

B Ry =1/1+x)ENEx=0, +1, +2, =+3,
+4, +S5AHITERERRIEIEREL, X1EE T
WP IR 0 BAR R AR B H %



Sy Bttt

YRR IEDS

-

1

k|

il
13T BUE R RIE T f (x)

CHIN Ha=x)<x; <--<x,=>blHH
i&/fEfO) f19 "n

N P T

hk = Xk+1 — Xk h = maX hk

%d\lh () T Bk f%‘ﬂﬁﬁué& 0 53 2
. I(x) € C[a,b]; ( C[a,b] F¥7~[a, b] LiZELE)
RS
2. I,(x) = fi (k=0/1,...,1n);
3. L (x ) TERENXI] [, Xpeq 1] A2 TE PR E




EEMETRE (42)
B InGOTEX o ) LT 7S

X = Xg+1 — Xk

In(x) = P fx + Yers — xn fer1 (i S x < xqq1)  (2.7.1)
J3HE AL PR AR n
I (x) = z £ili(x) (2.7.2)
(X — Xj_
xj—xj'j_ll’ x]_lﬁxSxJ(]=0|H%?§)
i(x) = 5 ;——2111 , X < x < x40 G =nMEE) (2.7.3)

. 0, x € [a, bl x & |xj_1, %j41]



B ERE (20D

7 BUAVE B AE 5 R 2 (X)F\'T SIS
HAMH T NZ, i élziﬁ"i :jﬁﬂlli/\féliiﬁ"i

AN

B =x € [xy, xk+1]HjL

n

1= Zz () = L) + lesn (D) FG) = [0 + s (O1f ()

l LH:HT R R BB AR i
In(x) = filik(®) + free1lie41(x)




AL S
w(h) & RELf CO)TEX [E][a, b] b HiE L2 pE

B HMEEMSx, x” €lab], RE|x'—x"| <h,
gl FG) = Fx)] < 0B
B Y4f(x) € C[a, b]H, ﬁ}lli_r}(l) w(h) =0
fﬂiﬁ%}li_r)r(l) I(x) = f(x), HBFEx € [xy, Xpiq]
1f (x) = In(O)| = [l () + L1 GO () = frele(X) = frer1lig41 ()]
< LI Q) = fil + Lesrr O () — fresal
< [l (x) + lg 41 () ]w(hy) = w(hy) < w(h)




st (22D

Yx € [a,b]F, H
max |f(x) — Ip(x)| < w(h)

a<x<b

HEf(x) € Cla,b], E)ﬁﬁhm I,(x) = f(x)TE

a, b] bE—# AL
B [, (0)1E[a,b] L —EUELRf (x)

[ T — J




41 B = 1XHermitedfilE

73 B A AE BRI, () -5 e [R] 18T Y
B REOELE, HAOGIE

T Axg, (k=0,1,...,n) FEREREUEf INE LS

HSHES =m, (k=0,1,...,n), EtA]#iE

— A FHOELE K 73 BOd{H R, (), AL :

1. Iy(x) € C'a,b]; (C'a,b] FX/r[a,b] L—FF
HOELEH RS

2. InCx) = fio , 1n () = fre(k = 0,1, ..., m);

3. Ih(xk)ﬁr_/l\.XI‘Eﬂ[Xk,Xk.H]J:XEéEW\%IﬁﬁO




SrB = 1kHermiteddifd (£2)

( 2
X —X X—X
ap(x) = (1+2 k >( k+1>
) Xk+1 — Xk ) \Xk — Xk+1

. e (2.6.8)
A1 (x) = <1 +2— ) < : )
L Xk — Xk+1) \Xk+1 — Xk
( X — x 2
Bie(@) = (x — xi) (xk - ;:1)
< ) (2.6.9)
X —X
Bieea () = (x = 1) <xk+1 — k)

H3(x) = yrag(x) + Vip10p41(x) + myBr(x) + My i1 fre1(x)
(2.6.10)



4B = {kHermitefdifd (£2)

RAE A =k HermitedfH £ WX (2.6.10)
AT, I (O TE X 8] [xg, X1 | EHIRIERA

2
X —X X —X X —X — X

In(x) = ( k+1> <1+2 )fk ( : ) <1+2 k+1)fk+1
Xk =~ Xk+1 Xk+1 — Xk Xk+1 — Xk Xk — Xk+1

2 2
+ ( =~ Tkt ) (x = x)fi + ( —— k) (¢ = Xer ) fia (2.7.5)

Xk — Xk+1 Xk+1 —

A X H] [a, b] b€ X —H 73 B =k IdE 2
R (x) Bi(x) G =0,1,...,n)

I,(x) = Z[fjaj () + £ B; ()] (2.7.6)
j=0




s =1kHermitesfif{d (4L)

a;(x),B; ()K= (2.6.8) Rz (2.6.9) M £ A

f 2
( H) (1+2 ]> %1 <% <% (=0 H)
Xj — Xj1 Xj-1 7%
ai(X) =9 (x—xi1\ X — Xj 70
) (142 —) 4 <x<xa(=nEE)
Xj — Xj41 Xj+1 — Xj
k 0 s

— 2
(x x]_1> (x—x;) x_1<x<x (j=0H#E%)

XJ - .X'j_1
(2.7.8)

BiG) =[x — %41\
] C:J _J;]j+11> (x=%) % <x<x00(=nE)

\ 0 HoAth




I (x) = E[fjaj(x) F£B,0] (27.6)
j=0

Sk
Ta;(x), B;()H)FmEBAFE 45

B Hx € [xg, X1 [, R a(x), api1(x),

Br(x)s Brr1(ONAE, TRQR7.6)ATERRN

In(x) = frea () + free1@4100) + freBe(X) + frr1Br+1(x)
(X <x <xpy1) (2.7.9)

AR (2.7.7) Fa; () BI5E XL, %
0<aj(x)<1, (2.7.10)
R E N, RERa;(x)AF0

= ﬁx X~ Xk+1 i X — Xk X~ Xk+1 i X — Xk
g(x) = 142 = 142
Xk — Xk+1 Xk+1 — Xk hy hy




st (22D

B $g'(x) =0, Alf9x = (2x) + Xp41 — hy)/3
B HARAg(x), AlfSmKIE N

B AR AT AR5 B

AR (2.7.8) 8, () M5 X, ix €
(%K) Xp41]> FIHA

.

4
1B (x)] < ﬁhk

4
|,3k+1(x)| < Py hk

= %}J:’,Bk (x) 2 2
g(x) = (" Tk ) (x — x;) = (x - ""“) (x — )




st (22D

=X € [Xp, Xpp1]s ATE

ay(x) + agpq(x)

[]
B OEHANG(), FATEEKENS by
LA AT DA AL T

EPLR IR R

2 2
X — X X — X X — X X — X
=< k+1> <1+2 k>+< k><1+2 k+1>
Xk — Xk+1 Xk+1 — Xk Xk+1 — Xk Xk — Xk+1

L Otk — X41)’ _ 1
hi

(2.7.12)



st (22D

ﬁ(2.7.9)’\’ (2.7.12), Mx € [xk,xk+1]m‘?%
f(x) — In(x)|

=|[ag(x) + ar+1 I () = [frar () + frs1Ue41(0) + fifr(x) +
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