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WX 6.1 BimEE y=f(z) AR [a,b) EAZX, LEERFHLEE

a<xg <1 < - <xp,<b (6.1)

BB A yo = f(@0), -+, yn = flan). e REL—ADTIRL T BH p(a), £4F

p(z;) =y, i=0,1,...,n, (6.2)

AR p(x) A f(o) GIREFRE. K@l [q,b] #FHAEXN, z; (i =0,1,...,n) FRAMAET
M, o (6.2) #FRATRESE.
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By = f(2) XM [a,0] En+ 148
a<xp <1 <<z, <b

AEEIRBUE T yo = F(20), -5 Yn = flon). BHNHEAME TR MR EABE 0 0 2
TR ISR

p(x) =co+cr+--+caz”, (6.3)
13

p(z;))=vy;, i=0,1,...,n.

TR IR, p(z) BMIREATTREANT n.
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Bl 6.2 ML K—MN—KREAX p(z), HR:

p(zo) = o, p(z1) =¥y1-

BERBIRE. T p(o) R—K IR, BIRE K AL B h AT m

p(@) = yo + L= (2 — 20) = yo — yolz—20) =@ _ wo21 T T0
T1 — To T1 — To T1 — To 2o — T1 1 — 70
W lo(z) = fo__:;ll Ja(z) = ;1__?0%'] p(x) BRI AR RIK Lo(2) F1 1 () ML H:24, B

p(z) = yolo(x) + yal1(z).
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Bl 6.3 PhEIEE: R—ADA=KEAX p(z), HR:

p(zo) = vo, p(r1) =31, p(T2) = Yo

EERARTAE. i SRR R AR, WRABMIIE =4 Z KRBT lo(2), 11 (2), 2 (), 2

l()(ZC()) =1, lO(xl) =0, l()(CEg) =0
ll(ZC()) = 07 ll(xl) - 1, ll(xg) = 07
la(xo) =0, la(x1) =0, Ila(za) =1

N BIEE AT AL, p(x) AT AR
p(r) = yolo(x) + yili(z) + yala(z).
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§ http://math.ecnu.edu.cn/~jypan

8/23



BT lo(z) R RZI, Bl lo(z1) = lo(z2) = 0, BBk lo(x) ATRABR

lo(z) = a(z — z1)(z — x2),

oot o AR R B 14 lo(20) = yo RATTS o — L
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lo(x) = a(z — z1)(z — x2),

Horpr o RFRERB 4 lo(z0) = yo RAFIF a =

s BTA

(o — 1) (20 — T2)

(z —x1)(z — 22)
(zo — x1)(x0 — @2)

lo (CC) =
RS

(x —xo)(x — x1)
(w2 —x0)(x2 — 21)

(x — @o)(x — x2)
(z1 —xo) (w1 — 22)’

ll(.’E) = ZQ(IL') =

At 4 p(z) ATRAE L lo(2), L1 (z) A1 lo(2) BERMEALE — lo(2), L1 (2), l2(z) AT

Hy(x) £ (KRB 2 LRI 24}
B —4 3, 1 p(z) € Ha(z).
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B {00(2), 61(2), .. bu(2)} J H, HI—HLE, W p(z) 7T AT
p(z) = appo(x) + ar1¢1(x) + - - + andn(x),

EATE R ERTE0S S A
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6 2 1 ‘ Lagrange JEERI%L

EX 6.2 K ip(z) R n REAXN, LEEER & 29,21,...,0, LHR

1, i=k
lg(x;) = ,k=0,1,2,...,n
0, i#k

WA I () AR E 20,21,...,7, L8 n R Lagrange JEHFI%].
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M SCRT R o, - -y Tl 1, Thog1s - - - T AT U(2) PR AL, BT IR
(7)) = a(z —x0) -+ (. — 2p—1)(T — Tpy1) -+ (¥ — T0)

1
EA e N 458 e
> HEAR (o) = LRATTHR o (= w0) -+ (2 — wp—1) @k — Tpg1) -+ (2 — Tn)
> JiA

n

_ (x—=m) (x—wp—1)(®—Tpq1) (T —Tn) x — x;
) = G —a0) (an —or ) @r o) @r o) AL B

i=0, ik
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() MR
M SCRT R o, - -y Tl 1, Thog1s - - - T AT U(2) PR AL, BT IR

I(z) = a(x —20) - (2 — Tp—1) (T — Tpg1) - -+ (7 — Tp)

> KA L (ar) = L RNAF o = 1

(x, —x0) - (o — Tp—1) (Th — Thy1) - -+ (TR — Tp)
> AL

n

_ (x—=m) (x—wp—1)(®—Tpq1) (T —Tn) x — x;
) = G —a0) (an —or ) @r o) @r o) AL B

i=0, ik

© AFIEW: lo(x),hi (), .., ln(z) METSK, BB ENHIE H, () B—212E.
© lo(x),l1(x),. .., ln(x) SHET AR MBS f(x) K.
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He T Lagrange FE AL HHRE 2 I

FAE I p(x) AT LIS

p(x) = aolo(z) + arli(x) + - - - + aply(2).
> BARESAE p(ai) = i RANTR | ai=y;, 1=0,1,2,....n
> FEh p(z) = yolo(z) + y1l1(2) + -+ + yYnln(2).

B BRATEXAZTRILH Lo (2), ‘BHIE Lagrange G 250, B

n

Ln(z) = Zyklk Zyk H S

T — X;
k=0 k=0 =0, izk & 1
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Bl 6.4 BheE&Ek f(r) =In(z) 8§ RFK{i4T: (Interp_Lagrange_01.m)

x \ 0.4 0.5 0.6 0.7 0.8
fx) | 09163 —0.6931 —0.5108 —0.3567 —0.2231

XA R A KMo i RAGIE T In(0.54) 49 LAUE.

B T MBS, M TR I HRAELA o PRSI B AR R BR AT A
eV X o = 0.5, 21 = 0.6, A4 Lagrange $fE /AR, 7143 f(2) FEX N [0.5,0.6] E AL tkA{E N

xr — 1 X — X0

Li(z) = yo ~ 0.1823z — 1.6046.

o — 1 ! X1 — Xo
¥ 2 = 0.54 RANAFE In(0.54) ~ —0.6202.
LA B xo = 0.4, 11 = 0.5, 22 = 0.6. HHx Lagrange FHIEA R, AR f () £ 0.54 A BYIEUE N

In(0.54) ~ L2(0.54)
(0.54 — 1)(0.54 — x2) (0.54 — 20)(0.54 — x2) (0.54 — 20)(0.54 — z1)
(zo — z1)(z0 — 22) o (z1 — z0)(z1 — 72) T (22 — z0)(z2 — 21)

~ —0.6153.

= 1Yo

§http://math.ecnu.edu.cn/~jypan 15/23



JLyiEd
© L, () By I RE AR T n, iR AE b, S RIVERI Lo(2) R— kS

© FAK T ZHME MY AP SR, bl BT 18 v i 0.54.
AR BT R, — A T 2y A 2 SR BAR A K, mT LB E S AR\ 3
T, 130 OME.

© Lagrange #H{EH 858, R4 EFE T WSS H IR B 5T EALSEL.
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6-2-2 | iz
it Lagrange fREZHRMRIAN | Ru(z) £ f(z) — Ly ()

EHE 6.2 & f(z) € CMa,b] B fD(2) £ (a,b) WHE, Mt Vo € [a,b], BAELE
& € (a,b) £17

F (&)

)T Wn+1 (l') )

R,(x) = (TLT

HEF wpr1(z) = (x—z0)(w—21) - (T — ).

I SR € 5 o AR
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e P S I 2B (B A I

SN EARMEI AR IR (R 20 < 1)

1

Ry(z) = §f”(§x)($ —20)(z — 1), & € (0, 71).

MWILARIERI AR (B 20 < 21 < 22)

Ro(z) = £ 1"(@)(w — 20)(@ — 21)(z — 22), & € (w0, 22).
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© RUAXREY f(z) BIR M SEAFAEN A B
© & 5o AR, BHWICEWE, HBLAEIEBRR A H, @ WA B, Bl

M
(n+1) _ Ml n+1
mEs argggblf (z)] = Mpg1, W |Ry(2)] < et 1)!\wn+1($)\-

© FeA FIHRME T EARE R« EREOME RS, RO RIS o AR E T A
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© FIARRGE f(x) WEE SLAFFER A REAE H;
© & 5o AR, BHWICEWE, HBLAEIEBRR A H, @ WA B, Bl

Mn+1
(n+1)!

MPA max |1 (@)] = Masa, W |Ra(a)] < wn 1)l

© FeA FIHRME T EARE R« EREOME RS, RO RIS o AR E T A

B PR f(2) BN RECREE 0 92T W fOD (@) = 0, FE Ru(z) = 0.

i 6.3 & f(z) A—MNREFRE n S AKX, H n RIGME S AKX AN,

§ http://math.ecnu.edu.cn/~jypan

19/23



Bl 6.5 AT @B T b R B ASE A B A In(0.54) BHHIRE.

m | 04 0.5 0.6 0.7 0.8
f(z)£1n(z) | ~0.9163 —0.6931 —0.5108 —0.3567 —0.2231

fifE. LePEAIEL: BUBAE S 5 2o = 0.5, 21 = 0.6, NFREAR I

€2
2

<2x0.04 x 0.06 = 0.048.

POEARL: BUBE N 8 20 = 0.4, 21 = 0.5, 1 = 0.6, IHEAT:

(2)
o)l = L e - e - )

(0.54 — 0.5)(0.54 — 0.6)’ (&2 € (20, 71))

(3)
R = [T @ o) =)o - )

268
BREE]

(0.54 — 0.4)(0.54 — 0.5)(0.54 — 0.6)‘ (€ € (w0, 2))

< %35 x 0.14 x 0.04 x 0.06 = 0.00175.
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H B AT 1, YA 2 i SR T L P AR A
© BA AR 2 WO R, TERS S a7
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Runge L%

H B AT 1, YA 2 i SR T L P AR A
© BA AR 2 WO R, TERS S a7

Bl 6.7 Runge %: & f(z) = % R M [-5,5], BREIEHMET S, B

, 1+
m= o5 i 0,1,2, . n, B = 2,4,6,8,10,12 B, 448 5 AR L, M EE
n
F e b BLEA, #E4E % A KGR — 2R R B ShARST! (Interp_Lagrange_Runge.m)
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