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JIABOPATOPHA PABOTA Ne3
MHTEPITOJIMPOBAHUE ®YHKIIMI MHOT'OUYJIEHOM JIATPAHXA

I. LIEJIb PABOTDI
1.13y4eHne OCHOBHBIX ONPEACIICHUN U IOJOKEHUN TEOPUH UHTEPIOJSILUN
byHKIIUN.
2.M3yueHne MeTo/10B JIOKaJIbHOW U T7100a1bHON UHTEPIIOJISALIUY.
3.UuTepnonupoBanue GpyHKUu MHOrouaeHoM Jlarpanxa.

II. OCHOBHbLIE TEOPETUYECKUE ITOJIOXKEHU A

NuTepniosisinuedi Ha3bIBAa€TCS TAaKOM BHJ TOYEYHOM alMpPOKCUMAlUM, KOTrJa
anmnpoKCUMUpYomas (PyHKIUS MpeacTaBiseT co0oi anredpandeckuii MHOTOYJICH
(mosMHOM) ((X) CTENeHH n, KOTopsii B nt+1 Touke (y31ne) x; (1=0,1,...,n), 3a1aHHBIX
Ha oTpe3ke [a,b], coBmagaeT co 3HadeHHeM amnmpokcumupyemont ¢pyHkiuu f(x) B
ITUX y37ax, T.e. uMeeM yi=f(X;)=¢(x;), i=0,1,...,n.

JIuneiinasi U kBaapaTuuHas uHTepnomanua. OTpe3ok [a,b] menutcs y3namu X;
(i=0,1,...,n) Ha N YaCTUYHBIX OTPE3KOB [X;.1,X;], TPH ITOM X¢=a, X,=Db.
JIyist mocTpoeHusl IMHEWHOW MHTEPIIOJSIIUKN anmnpokcuMupyemas Gynkius y=f(x)
3aMEHSETCS Ha KaXJOM YacTHYHOM OTpe3ke [Xii,Xi] (i=1,2,...,n) MHOTO4WICHOM
IIEPBOU CTEIECHHU, T.€. IPSIMOU JIMHUEH:
¢;(x) =k;x +bj, (2.1)
MPOXOJSLIEN Yepe3 B TOUKH, C KOOPAUHATAMH X 1,Yi.1=Y(Xi.1) ¥ X3, Yi=Y(X;).
CrnenoBaTenbHO Ha KaXIOM OTpE3Ke [ Xji,Xj | UMEETCA CBOS MpsMas JIUHUSA,
KOTOpas OMKCHIBAETCS YpaBHEHHEM, IPOXOAAIIMM Uyepe3 IBe TOUKU. B pesynbrare
JUISL BCErO OTpe3Ka IMOJIyyaeM JIOMaHYI0 JIMHHUIO, KOTOpas B y3JlaX X; COBMAJIaeT CO
3HayenneM ¢yHkiuu. Kosdduuumentsr ki m b; ompenensiorcss u3 cruepyromen
CHUCTEMBI YPaBHEHUN:

Yi-t =k -Xi +by,

, 1=1,.n. (2.2)
yi =k -x; +b;.
U3 (2.2) nomydaem 3HaYCHHUS HEM3BECTHBIX KOA(D(UIIMEHTOB:
k=270 b=y kX (2.3)
Xi =X

bomee TOuHOM  ABNsETCA  KBaApaTW4YHAs ~ uHTEpnosiuuA. B kadecTse
UHTEPIOJIALMOHHON (YHKIIMM Ha OTpe3Ke [ Xii,Xi+; | IPUHUMAETCS KBaJpaTHBIN
TPEXUJICH:

(pl(X):alxz +b1X+C1, Xi—l SXSXH—I (2.4)



Tak kak 3TO ypaBHEeHHE Tapaboibl, TO TaKyH) HHTEPIIOJISAIUI0 TAKKE€ HA3bIBAIOT
napabonuueckoil. YpaBHeHHE MapaboJjibl  COJNEPKUT TPU  HEU3BECTHBIX
koaduirenTa a;, b;, ¢i, KOTOpbIE OMPEIEISIIOTCS U3 CUCTEMbl YpaBHEHUI:

axy +bx, +¢, =y, k=i-Lii+l. (2.5)
WNutepnionsiuust Ayist 000 TOYKM X OTpe3Ka [Xg,X,] MPOXOAUT MO TpeM
OJMMKANTITIM TOYKAM.
[Ipu nuHeWHOW W mapaboOIMYECKOW WHTEPHOJISIIIUA HMMEIOTCS TOYKH, TJIe
MIPOU3BOJIHASI HCIBITHIBAET CKa4yoK. [Ilpu JMHEHHOW MHTEPHOJSIUU  3TO
MPOUCXOJUT B y3J1aX, a MPU KBAAPATUUYHOU TaM, IJI€ OJTHU TPU TOUKHU 3aMEHSIOTCS
Ha TPU JAPYrUe TOUYKU. DTOr0 HEAOCTATKA JUIIECHA UHTEPIIOIAIUS CIUIaitHAMU.

Nurepnonsiuus cruaifnamu. CruiaiiH (OT aHTI. cioBa ‘“‘splane” - THOKuUi) 3TO
GbyHKIHMS, KOTOpas Ha BCEM OTPE3KE HWHTEPHOJSIUU HENpepblBHA BMECTE CO
CBOMMHM k TIEPBBIMHU MPOU3BOIAHBIMU (k<im-1) U Ha KaXXJIOM YAaCTUYHOM OTpPE3KE
MPEeCTaBIsACT anreOpandecKuii MHOTOWICH (ITOJIMHOM) CTEIICHU M.

NutepnoasunonHbiii  MHorowien Jlarpamw:ka. Paccmorpum rio0anbHYIO
MHTEPHOJISIUIO HA OTPE3KE [X(,X,], T.€. MOCTPOCHUE €IMHOTO UHTEPIOIALIMOHHOTO
MHOTO4JIEHA CTENIEHH N

n
o(x)=ag +a1x+a2x2+...+anxn = Zakxk, (2.6)
k=0

KoToppii B ntl y3me x; (i=0,1,...n) coBmamaer coO 3HAYCHUSIMU
anmpPOKCUMUPYIOMEH (QYHKITHH.

n
yi :f(xl) :ao +al ‘Xi +az ‘Xiz...+an X{l - Zak 'X%(, i=0,1,...,n. (2.7)
k=0

Koaddumuents ay (k=0,1,...,n) onpenenstoTcst U3 CUCTEMbI JTUHEHHBIX YpaBHEHUN
(2.7) n+1 nopsiaka.

[Tpu GoapIIMX N HEOOXOAMMO peliaTh CUCTEMY JIMHEWHBIX YPAaBHEHHUM OOJBIIOTO
nopsA/ika, T.e. MPOBOAUTH OOJbLIION 0O0OBeM BbluMCHEHU. WM30exkaTh 3TOro
MO3BOJIIET 0000IICHHBIN MHOTOWIEH JlarpaHika CTeTeHH n:

e(x) =L, (%) =D y;*L(x), (2.8)
i=0

rae li(x) - Muorowrtensl Jlarpamxa omnpezaensemMsbie 1Mo GopMyiam:



<<X — x0>>(x —X )X —X5)...(Xx —X,)

ly(x) = :

o) <<Xo - X0>>(X0 —X)(Xg —Xp)...(Xg —X)
P G XX = X)X = X ) (X = X)) 29)
1 (X; = Xg)-..(x; = Xi—1)<<Xi - Xi>>(Xi — X)) (X = X)) .
L ()= (X—XO)(X—Xl)...(X—Xn_1)<<X—Xn>>

(Xn = X)Xy = X))ee (X = Xp (X =X, )

TS BbIPAKCHUS B HBOﬁHBIX CKOOKax He OOJIKHBI YYHUTBIBATbHCA, OHHU HAITMCAHbI IJIsA
MOSICHEHHUS aJIrOPUTMa IO KOTOPOMY 00pa3yroTCsl 3T MHOTOUJICHBI.

N3 (2.8) cnenyer:

k=i,

1
Lx0=16 k£ (2.10)

OtMetum, uto mpu n=1 mMHorouwieH Jlarpamwxka mpeacTaBiser coOoOW JUHEHHYIO
WHTEPIIOJAINIO HAa OTPE3Ke [Xo,X ], @ IpH N=2 - KBaJIpaTUYHYIO UHTEPIOJIIHIO Ha
OTpPE3KE [X0,X2].

Tounocts uHTepHOAsinuM. [lorpemHocTs nHTEpHONALNU R (X) 3aBUCHT OT uncia
y3JI0B N ¥ paBHA:

R, (x)=f(x) =L, (x). (2.11)
B y3nax uHTEpnONSIIMY IOTrPEMIHOCT PaBHA HYJIO. Ee BeMunHa 3aBUCUT OT BHIA
ANMPOKCUMUPYIOLICH PYHKIIMU U BBIUUCISIETCA IO CleAyIolei popmyie:

n+l
R, (=00 O,
(n+1)!
(2.12)

o(X) = (X =X)(X = Xp)-..(X = Xp),
rje & Hen3BeCTHAs TOYKa Ha OTPE3Ke [Xo,Xy].
JIJist paBHOMEPHOTO pacmlpeneneHus y3JI0B, Korjaa X;-Xi=h, mus Bcex 1=1,2,...,n
(paBHOMEpHAs ceTKa c maroM h) Mo)kem 3anucarh:

£n+D) ()

Rn(x)gnﬂh“”. (2.13)

III. 3SATAHUE

l.Hanmucarp wuHTEpnONSAUMOHHBIA MHOrowieH Jlarpanxa mnsa dyskuuun f(X),
KOTOpas 3a7jaHa Ha OTPE3Ke [Xo,X,] B UEThIpeX ToUKax (y31ax). 3HaueHus GyHKUIUN
B35Th M3 TaOMUIB! 3a1aHuii OUEHNUTh NOTrPEMIHOCTD UHTEPHOISALUH, peaoiaras,
gro | ™) | <I.



2.Pa3paboTtaTh TEKCT MpOrpaMMbl JJisi MPHUOIMKEHHOTO BBIUYMCICHMSI 3HAUCHUMN
byukiuu f(X) ¥ MOTPEIIHOCTH HMHTEPIOSAIUM B TpeX JIOOBIX TOUYKaxX OTpe3Ka
[XO:Xn]a

3.Ha DBM Habpath U 0TJIaIUTh IPOTpamMmy.

4.IlpoBectn BbIYHCICHUS (YHKIUH B TOUYKAX MEXKIY 3aJaHHBIMU Y3JIaMHU.
[TpoBectn unHTEepnonsuuio ¢ nomombio nporpammel MATHCAD wu cpaBHUTH
pe3yJIbTaThI.

IV. ITPUMEP BbIIIOJIHEHU A PABOTBI

3aganme. Hanucate  uHTEpHOAAUMOHHBIM  MHorouneH Jlarpawxka — mis
anmpokcumaruu  Gyskruu f(X), 3Ha4eHHs KOTOpOW naHbl Tabmuiei. OIeHUTH
NOTPEIIHOCTD HHTEPIOJIALMH.

i 0 1 2 3
X; 0 0.1 0.3 0.5
y, -0.5 0 0.2 1

1. ITo dpopmynam (2.8,2.9) npu n=3 umeem cienyromuii 0000IIEHHBII MHOTOYJIEH
Jlarpanxa

3
L, ()= yi*Li(x), 4.1)
i=0

rjie MHOTOuIeHBI Jlarpanxa 1;(X) , BRIUUCISIOTCS 10 (hopMyTiam:
(x = x)(X = X5 )(X — X3)
b
(Xg =X )(Xg — X)(Xg — X3)

10:

(x = X)(X = X )(X — X3)
(x) = X)X = X)(x) — X3),

1:

(4.2)

L= (x = X)X =X )(X—X3)
2

(x5 —x0)(X; = x)(X, —X3) ’

(X = X)X =% )(X—X;) .
(X3 =X )(X3 — X )(X3 — X3)

13:

2. 1o popmyme (2.13) orieHrBaeM MOTPEIIHOCTE:



R, (x)= ‘w‘

£ ()
41

1
ST

W= (X =X )(X =X, )(X =X, )(X = X3),

(4.3)

3. [lpumepHblii TeKCT mporpaMmbl mporpamm Ha Mathcad u Ha Delphy (B
KOHCOJIBHOM peXuMe) Mg NPUOIMKEHHOTO BBIUMCIEHUS 3HAYCHUM (QyHKUUU
y=f(x) B Tpex toukax x;=0.05, x,=0.25 u x3=0.45 otpes3ka [X(,X4] C MOMOIIbIO

MHTEPIOISIIMOHHOTO MHOTOWIeHa Jlarpanxa L, (x).

0 ) -0.5)
o1 oo
103 "1 02
0.5 ) 1)
i (Xx—xl)-(xx—xz)-(xx—)g) l
(x0—x1)-(x0—x2)-(x0 = x3)
(XX— X()) -(Xx— X2) -(Xx— X3)
g | (1 730) G mx) (a1 =20)
(xx—xo)-(xx—xl)-(xx—xg)
(x2 = x0)-(x2 = x1)-(x0 = x3)
(Xx—xo)-(xx—xl)-(xx—xz)
(x3 = x0)-(x3 = x1)(

3
Ln(xx) := Z i
i=0

xx = 0.05

Ln(xx) = -0.179
xx:= 0.25

Ln(xx) = 0.078

xx:= 0.45
Ln(xx) = 0.556
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1(xx);

g
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Rn(xx) = 1.172 x 10

Rn(xx) = 1.953 x 10

Rn(xx) = 4.922 x 107>

ORn(xx) =

=
=%
=2

> SRn(xx) = 6.533 x 107

> SRn(xx) = 2.5x 10

SdRn(xx) = 8.858 x 10

w(xX) := (XX— xo) -(XX— x1) -(XX— xz) -(XX— X3)

[Rn(xx)|
| Ln(xx) |

5

4

5



program lab3;
{Untepnionsiuust GpyHKIUH 00001IEeHHBIM MHOTOUJIeHOM Jlarpanka. }
{y- byHKIIMS, X - ApTYMEHT}
{Ln 0006meHHbIi1 MHOTOUJIEH Jlarpanika}
{R-abcoiroTHast NOrpeIIHOCTh NHTEPIOJISALINH |
{RR-oTHOCHTENBHAS OTPEITHOCTD NHTEPIOJIALINH }
var xx,w,li,Ln,R,RR : real;
var x,y : array[0..3] of real;
var i,k : integer;
begin
writeln(‘Begute yerbipe 3HaUCHHS BEJIMYUHBI X );
readln (x[0],x[1],x[2],x[3]);
writeln(‘BBegute yeThipe 3HaUEHUSI BEIMYUHBI Y’);
readln (y[0],y[1],y[2].y[3]);
writeln(‘Beaute 3HaueHue x’);
readln (xx);
Ln:=0;
w:=1;
for 1:=0 to 3 do begin
wi=w*(xx-x[1]); BbIYHCIIeHUE W 110 (4.3)
li:=1;
for k:=0 to 3 do begin
if k<>1 then li:=li*(xx-x[k])/(x[1]-x[k]); BbrMmcaenus l; mo (4.2)

end;
Ln:=Ln+y[i]*11; BbIuncieHus no (4.1)
end;
k:=1;
for 1:=1 to 4 do k:=k*i; BBIYMCIICHUE 3HAUCHUS 4!
R:=abs(w/k); BbIUHCIIeHUs 110 (4.3)
RR:=R/abs(Ln);
writeln(‘x="xx,” ‘,‘Ln=",Ln,” ‘’R=",_R,” °‘RR=’,RR);

end.

4. 3anonHsieM TabIuUIy C pe3yiabTaTamMHu.

XX; 0.05 0.25 0.45
Ln(x;) -0.179 0.078 0.556

Rn(x;)) | 0.1172*10" | 0.1953*10™ 0.4922*10™
SRn(x;) | 0.6538*10” | 0.25%107 0.8858*10™

V. COAEP’)KAHUE OTYETA



1. Ha3zBanue nabopaTopHoit pabOTHI.

2. UnnuBuyansHOE 3a1aHKE.

3. BbIBOJT OCHOBHBIX (hOPMYIL.

4. Texcr nporpaMmel.

5. Pe3ynbTaTel pacuera.

3ameuanue: [lynkrel 1-4, a Takxke Tabnmuua uisi MyHKTa 5 0€3 UYMCIECHHBIX
pe3yIbTaTOB JIOJDKHBI OBITH OQOPMIICHBI 0 Hauyaja BBIMOJIHEHUS J1abopaTopHOM
paboThI.

VI. KOHTPOJIBHBIE BOITPOCHI

. Y3JbI U CETKA.
. JlokanpHast ¥ T7I00aJIbHAS MHTEPIIOJSAIINS, SKCTPATIOJISITH.
. UTo Takoe JIMHENHHAs U KBaJpaTU4YHass UHTEPIOISALINH ?
. [ToBeneHre mpon3BOAHOM MPU JTUHEHHOW U KBAAPATUYHON UHTEPTIOJISALIAN?
. Onpenenenue cruianHa.
. @opmyiibl U1t MHOTOWIEHOB Jlarpanska.
. @opMyna 0600mEeHHOro MHOrowIeHa Jlarpanxa.
. [lorpemtHOCTh UHTEPIIOJISIIIAM.

9. ®@opmyna AJisl OLIEHKHU MOTPEITHOCTA UHTEPIOSLINH.

10. Br1Oop y3/10B 1J11 MUHUMHU3AIIUN ITOTPEITHOCTH HHTEPIOJISIINY.

03N N kWD

VIL. TABJIMLIA UHUBUIY AJIbHBIX 3AJTAHUN

No Tabnuua 3Hauenus f(x)
X/y 1=0 i=1 1=2 1=3
1 2 3 4 5 6
1. X 0.1 0.2 0.3 0.4
y 0 1 3 -1
2. X 0.5 0.6 0.7 0.8
y -1 0 1 5
3. X 1.0 1.5 2.0 2.5
y -3 -2 0 0.5
4. X 1.2 1.4 1.6 1.8
y 5 2 0 -5
5. X 1.0 1.2 1.4 1.6
y -8 -3 -4 0
6. X 0 0.2 0.4 0.6
y 5 0 2 -1
7. X 0 0.5 1.0 1.5




No Tabnuua 3Hauenus f(x)
X/y 1=0 =1 1=2 1=3
y -1 0 -1 2
8. X 1.0 1.2 1.4 1.6
y 0 -3 2 0
9. X 0.2 0.4 0.6 0.8
y -2 0 3 0
10. X 1.0 1.5 2.0 2.5
y -3 2 0 -0.5
11. X 0.1 0.2 0.3 0.4
y 0 -1 -3 1
12. X 0.5 0.6 0.7 0.8
y 1 0 -1 -5
13. X 1.0 1.5 2.0 2.5
y 3 2 0 -0.5
14. X 1.2 1.4 1.6 1.8
y -5 -2 0 5
15. X 1.0 1.2 1.4 1.6
y 8 3 4 0
16. X 0.1 0.25 0.45 0.65
y 0.5 0.8 -2 1
17. X 0.3 0.8 1.0 1.2
y -0.1 0.7 -1.9 2.9
18. X 1.5 1.5 2.0 2
y 0,8 -3.0 2.0 0.9
19. X 0.25 0.45 0.65 0.85
y -0.2 0.9 0.3 0.8
20. X 0.4 1.5 24 2.9
y -0.3 2.6 0.7 -0.9






