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1 JluHeiiHAsi HHTEPMOJSIIIUSA

Korma Bel umeere neno ¢ BHIOOPKOW 3KCIIEPUMEHTAIBHBIX JTAHHBIX, TO OHH,
Jarie BCEero, NMPECTABISIIOTCSA B BUAC MAacCUBa, COCTOSIIEro U3 map uucen (Xi, Vi).
[TosTOMy BO3HWKAaeT 3ajadya amnmpOKCUMAIMU JUCKPETHOH 3aBUCHMOCTH Y (X;)
HenpepbiBHON (QyHkuued f(x). ®ynkums f(X), B 3aBucMMocTH OT crnenuduku
3aJlayy, MOKET OBITh MOJIy4eHa TpeMs CIIOCOOaMMHU:

. Humepnonsyus, torna f(X) momwkHa npoxoauts yepe3 Touku (Xi), T.€ .f (Xi),
i=1I...n. B aTOM city4yae roBopsAT 00 MHTEPIOISAMU TaHHBIX (PyHKIMEHR f (X) BO
BHYTPEHHUX TOYKAX MEKIY Xj, HJIM SKCTPAIOJISIUY 3a TpeesiaMi HHTEpBaa,
COJIepKAIIETO BCE Xi;

. Cenasxcusanue (peepeccusi). Bwidop ammpokcumupyromei ¢yakmm  f(X)
OCYIIECTBIISIETCS TAKMM 00pa3oM, 4TOOBI OHA CTIIAXKHBAJIA, YCPEAHSIIA ONBITHBIC
JTaHHBIEC.

. Cenaxcusanue ¢ guivmpayueti Odauuvix. [logo0p anmpOKCUMUPYIOIICH
¢yukuuu f(X) ocyiecTBiseTcss, OTOPOCHB CHCTEMATHUYECKYIO MOTPEIIHOCTD,
TaK Ha3bIBAEMbIC IITYMbI, HAJIOXKHUBIITHECS HA YKCIICPUMEHTAIbHBIC JTAHHBIC.

Paznuunble BHUABI TOCTPOCHUS AIIMPOKCUMUPYIOMIEH 3aBUCUMOCTH [ (X)
wutoctpupyetr puc. 1. Ha Hem ucxonHble JaHHbIE 00O3HAYEHBI KpPYXKKaMH,
UHmMepnoaAyus OTPE3KAMU IPSIMBIX JIMHUUA — NYHKMUPOM, JUHEUHAS pecpeccus —
HAKJIOHHOW MpsIMOM JIMHUEW, a urbmpayus — KAPHOU TNaJAKOW KpUBOWU. DTH
3aBUCUMOCTH TMPHUBEJEHBI B KayeCTBE MPHUMEpPa U OTPAXKAIOT JHIIb MaIyl YacTh
Bo3MOXxHOCcTel Mathcad mo oOpabortke nanHbix. BooGmie roeopsi, B Mathcad
MMeEEeTCs LENbli apceHan BCTPOCHHBIX (PYHKIUH, MO3BOJISIIOUIMN OCYUIECTBISAThH
CaMyI0 Pa3IMYHYI PETPECCHIO, MHTEPIOJSIUIO-OKCTPANIOIALNIO U CIIIAKUBAHUE
JAHHBIX.
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Puc. 1. PasHble 3a4a4vm annpokcuMaumm AaHHbIX

Jlnst  mOoCTpoeHMsI MHTEpHOJSIIUU-dKCTpanoisiuud B Mathcad umerorcs
HECKOJILKO BCTPOCHHBIX (DYHKITHH, TO3BOJISIIONINX "COSAMHUTH" TOYKHA BBIOOPKH
JaHHbIX (X, Vi) KpHBOM pa3HOWl crenmeHu riagkoctd. [lo ompexneneHuro
WHTEPTOJANAA O3Ha4aeT mocTpoeHne GyHKun A(x), anmpoKCUMHUPYIOIMICH
3aBUCUMOCTh  )(X) B TPOMEXKYTOYHBIX Toukax (mexmy Xi). ITloaTomy
VMHTEPHOJSILUIO €IlIe MO-APYyroMy Ha3bIBAIOT ammnpokcuManue. B Toukax X;
3HAQYCHUS HHTEPIOISIMOHHOW (PYHKIMHM JOJKHBI COBIAJATh C HMCXOJHBIMU
JTaHHBIMH, T. €. A(Xi) =p(Xi).

. Ispline(X,y) — BekTop 3HaYeHMI KO3()PUIIMECHTOB THHEHHOTO CILIaliHa,;
. pspline(X,y) — Bektop 3Ha4YeHUT KOAPPUIIMEHTOB KBAIPATUUHOIO CILUTAHHA;
. cspline(x,y) — BekTop 3HaueHHUN KO3(PGHUINESHTOB KyOUYECKOro CIijIaiiHa,

o X, ¥ — BEKTOPBI JaHHbIX.

Besze B aTOM pasnene npu pacckase 0 pa3IMuHbIX TUIIAX UHTEPIIOJSIUU Oy1eM
UCIIOJIb30BaTh BMeCTO 0003HaueHus A(X) apyroe ums ee aprymenta A(t), 4roOb
HE MyTaTh BEKTOP JAHHBIX X U CKAIIPHYIO IEPEMEHHYIO .

JInHeHAs MHTEPIOJISIIUS
Camplii TIpOCTOM BHUJI MHTEPHOJALMU — JIMHEHHAsA, KOTOpas MPEACTaBISIET

UCKOMYIO 3aBUCHUMOCTh A(t) B BuIe JoMaHOW JHMHUU. WHTepmomupyroras
¢byHkus A(t) COCTOUT U3 OTPE3KOB MPSIMBIX, COSAUHSAIONINX TOUYKH (pHC. 2).

t.x
Puc. 2. JIuneiinast uaTeprosaiust (TucTur 1)
Jnsg  mocTpoeHHMss  JIMHEMHOW ~ MHTEPHOJSIUAM  CIIYKWAT  BCTPOECHHAd
¢byukuus linterp (muctunr 1).
. linterp(X, y, t) — dbyHKIMs, anmpOKCUMUPYIOIIAsl TaHHBIE BEKTOPOB X U Y
KYCOYHO-JIMHENHON 3aBUCUMOCTBIO;



o X — BEKTOD JACUCTBUTEIBHBIX JAHHBIX apIyMEHTA;

o Y — BEKTOpP ACHUCTBUTENIBHBIX JAHHBIX 3HAYEHUU TOTO K€ pa3Mepa;

o t — 3HayeHume aprymeHTa, TIpU  KOTOPOM  BBIYHMCIIETCS
UHTEPIoNMpYyomas QyHKIUs.

DJIEeMEHTBI BEKTOpA X JTOJDKHBI OBITH OMPEICICHBI B MOPSIKEe BO3pACTAHUS, T. €.
X1<Xo<X3< ... <Xn.

Jluctunr 1. JIuneliHass ”HTEPIOJISIIU:

x=(0 12345 6)
y=(41 24 3 43 3.6 5.2 5.9)T
A(t) = linterp(x,y.,t)

Kak BHUJIHO M3 JIMCTHHTIQ, YTOOBI OCYHICCTBUTD HHHGﬁHYIO HHTCPIIOJIANNUIO, HAO0
BBIIIOJIHUTH CICAYIOIIHNC HGﬁCTBHH:

. BBeauTe BeKTOpHI JAaHHBIX X U ) (TIEPBBIC JIBE CTPOKHU JUCTHHTA).
. Omnpenenute ¢pyHkuuto linterp(x,y, t).
. Boruncnure 3HaueHus: 3Tol QPyHKIIMU B TpeOyeMbIX TOUKax, Hampumep lin-

terp(x,y, 2.4)=3.52 wmm linterp(X,y,6) =5.9, wim noctpoiite ee rpaduk, Kak
MOKa3aHo Ha puc. 2.

OoOparute BHUManue, 4to ¢pyHkius A(t) Ha rpaduke UMeeT aprymeHT i, a He X.
Oro o3Havaer, 4to (GyHKIUA A(t) BBIYHMCIACTCS HE TOJIBKO MPH 3HAYCHHIX
aprymeHnTa (T. €. B CEMHM TOYKax), a MpU ropas3ao OoJbIIEM YHCII€ apTyMEHTOB B
untepBaie (0,6), uro aBromatuyecku obecneunBaer Mathcad. IIpocto B nanHom
cllydae 3TH pa3JInyusi HE3aMETHbI, T. K. NpU OOBIYHOM IOCTPOEHUHU Tpaduka
¢byukmun A(x) ot BekTopHOro aprymenra x (puc.3) Mathcad, mo ymodanuro,
COCIMHACT TOYKM rpaduka MPSAMBIMA JUHUSMUA (T. €. CKPBITBIM 00pa3om
OCYILIECTBISET UX JIMHEHHYIO MHTEPIOJISLHIO).

Puc. 3. O0bruHoe nocrpoenue rpaduka GyHKIUA OT BEKTOPHOU MEPEMEHHOMN X
(et 1)



2 KyOouueckasi cniaiiH-UHTEPIOJISIIUS

B  OONbIIMHCTBE MPAKTUYECKUX MPWIOKEHUM KeJaTeIbHO COCAUHUTH
DKCIIEPUMEHTAIBHBIE TOYKMA HE JIOMAHOW JIMHUEW, a TJIAAKOW KpuBoH. Jlyume
BCETO JJIs ITUX IeJiel MOJXOJAUT MHTEPIOAINS KyOUuYeCKUMHU CIIaiiHaMH, T. €.
OTpe3KaMH KyOHdJecKux mapadoi (puc. 4).

. interp(s,x,y,t) — dbyHKIMA, anmpOKCUMHPYIOMAs JTaHHbIE BEKTOPOB X U )

KyOM4eCKUMH CIUTaHAMU;

o S — BEKTOP BTOPBIX POU3BOAHBIX, CO3IAHHBIM OJTHOM U3
commyTcTByromux Qpynkuuii cspline, pspline miu Ispline;

o X — BEKTOp ACHCTBUTEIBHBIX TAHHBIX apTyMEHTa, 3JIEMEHTHI KOTOPOTO
pacrojoXKeHbI B OPSAIKE BO3PACTAHUS;

o ¥ — BEKTOp JIEHCTBUTEIBHBIX JAHHBIX 3HAUEHUI TOTO e pa3Mepa;

o t — 3HaYeHHe apryMeHTa, IIPU KOTOPOM BBIUUCIISIETCS

UHTEPHOIUPYIONIast PyHKITHUS.

A()

Yy
[sX=%}

Puc. 4. CriaiiH-uHTEPIONALNUS (CM. TUCTHHT 2)

Cmnaiin-unreprnionisiiiisi B Mathcad peanmzoBana uyTh cnokHee JuHeiHoW. Ilepen
npuMeHeHreM (yHKuK INterp HeoOXOIMMO TMPEABAPUTEIBHO OINPEACIUTh IMEPBBIA U3 ce
apryMEHTOB — BEKTOPHYIO NepeMeHHylo S. Jlemaercst 3TO NpH TOMOIIM OJHOW M3 Tpex
BCTPOEHHBIX (PYHKLIUH TEX K€ apryMEHTOB (X,)).

[Tpumep crutaitH-MHTEPIIONSIIUY ITPUBEJIEH B JIUCTUHTE 2.

JIucrunr 2. Kybuyeckas crutaifH-MHTEpIIOIALUS:

x=(0123456)

y= (4.1 24 3 43 36 52 59)°

s == cspline(x,y)
A(t) ;= interp(s,x,v,t)

Cwmpbicn CHHaﬁH-HHTepHOHHHHH 3aKJIIOY9acTCd B TOM, 4YTO B IPOMCKYTKaAX
MCXKAY TOYKAMH OCYHICCTBIIACTCA alllIpOKCUMAIHA B BUJC 3aBUCUMOCTHU

A(t) =a £+bt?>+ct+d. KooppuumenTsi a, b, ¢, d pacCUNTHIBAIOTCA HE3aBUCHMO IS
KaXKJ0T0 TPOMEKYTKA, UCXOJsd M3 3HAUYeHUH P(X) B COCENHMX TOUKAX. ITOT



IPOIIECC CKPBIT OT TOJBb30BATENsl, MOCKOJIBKY CMBICI 3aJaud WHTCPHOJISAIMH
cocrout B Bbiaue 3HadeHust A(t) B mo0oii Touke t (puc.4).

t.x
Puc. 5. CrutaifH-UHTEpNONIALMS C BBIOOPOM KOA((DUIIMEHTOB TUHEHHOTO CIUTaifHA
Ispline

YToObl MOAYEPKHYTH Pa3IUYUs, COOTBETCTBYIOIINE PAa3HBIM BCIIOMOTATEIbHBIM
dbyukuusam cspline, pspline, Ispline, mokaxem pe3ynpTar NeHCTBUS JHCTUHTA 2
npu 3aMeHe ¢dynkmuu cspline B IpenoCIeaHeH CTpOKE Ha
muHerHyo ispline (puc.5). Kak BuaHO, BBIOOp BCHOMOTATENBHBIX (DYHKITHIA
CYINIECTBEHHO BiUsAeT Ha moBeAcHue A(t) BONM3M TIpaHHYHBIX  TOYCK
paccmaTpuBaeMoro unreppaia (0, 6) 1 0COOEHHO pPa3UTETbHO MEHSET Pe3yJbTaT

OKCTPATIOJISIMH JAHHBIX 32 €TO0 MPe/IeIIaMu.

6 - _

A(t)

[eReR o]

x t.x
a 0
Puc. 6. a - OmmbouHOE MocTpoeHue rpaduka CIUTaiH-HHTEPITONISIITIHN (CM.
JTUCTHUHT 2), O - MPaBHILHOE

B 3akiroueHwe OCTaHOBUMCSI Ha YK€ yIOMHUHaBuIIedcs B Bompoce |
pacnpoCTpaHEHHOW OIMMOKE TMPU TMOCTPOCHUH TPaPUKOB HHTEPIOIUPYIOMICH
bynkuuu (cMm. puc.3). Ecnu Ha rpaduke, HaIpUMeEp SBIISIONIEMCS TIPOJOJKEHUEM
aucTUHTa 2, 3a1ath nmoctpoenue Gyukiuu A(X) Bmecto A(t), To Oyaer moaydeHo
IPOCTO COCAMHEHUE UCXOAHBIX TOUYCK JIoMaHo# (puc. 6). Tak mporucxoauT moTomy,
YTO B MPOMEXKYTKAX MEXKIy TOUYKAMHU BBIYMCIICHHS] WHTEPIOIUPYIOMICH (yHKIIUN
HE MTPOU3BOJIATCS.



3. loamHoOMMANIBbHASA CIJIAMH-WHTEPOJIALMS

bosiee CIOXKHBIA TUIT MHTEPNOJISIMA — TAaK Has3biBaemas HHTepHoJisiiug B-
ciaiiHamu. B oriMuMe OT  OOBIYHOM  CIUIAMH-MHTEPHOJISIIIUN,  CIIUBKA
AJIEMEHTAPHBIX B-CIJIAlHOB MPOM3BOJUTCS HE B TOYKAX Xj, 4 B JIPYTUX TOUKax Uj,
KOOPAMHATHI KOTOPBIX MpejiaracTcss BBECTH IMoJib30oBarento. CruiailHbl MOTYT
ObITh moJMHOMaMH 1, 2 wiu 3 creneHu (JIMHEWHBbIE, KBaJpaTUYHbBIE WU
kyoudeckue). [Ipumensiercs uHTEpHONSNUs B-CIUTlaifHAMH TOYHO TakK JKe, KaK U
OOBbIYHASI CIUTAWH-UHTEPIOJNISAINS, Pa3Indue COCTOUT TOJBKO B OMPEICICHUN
BCIIOMOTaTeNbHON QPyHKIMN KOA(D(UIIMEHTOB CIUIaiHA.

. interp(s,x,y, t) — GyHKIMS, aMIPOKCHMHUPYIOIAs JAHHBIC BEKTOPOB X U ) €
MMOMOIIBIO B-CIIJIaiiHOB;
. bspline(x,y,u,n) — BexTop 3HadeHM ko3 duimeHToB B-craiina;
o S — BEKTOP BTOPBIX MPOU3BOIHBIX, CO3TaHHBIN PpyHKIIHEH bspline;
o X — BEKTOp JEHCTBUTEIBHBIX JAHHBIX APTYMEHTA, 3JIEMEHTHI KOTOPOTO
PaCIOJIOKEHBI B MOPSAKE BO3PACTAHUS;
o ¥y — BEKTOP JEHCTBUTENBHBIX TJAHHBIX 3HAUEHUM TOTO ke pa3Mepa;
o t — 3HaueHWe aprymMeHTa, TMpU  KOTOPOM  BBIYUCISETCS
WHTEPIOIUPYIOMIas PYHKITUS;
o U — BEKTOp 3HAYCHHUHA apryMEHTa, B KOTOPBIX MPOW3BOIUTCS CIITUBKA
B-cnnaitHoB;
o N — NOPSAAOK NOJMHOMOB CIUTatHOBOM MHTepnosauuu (1, 2 wm 3).

Pa3mepHOoCcTh BekTOpa M J0JKHA ObITh Ha 1, 2 Uiu Ha 3 MEHbIIE Pa3MEPHOCTH
BEKTOpPOB X U ). IlepBbIil 371IeMEHT BEKTOpa U AOJKEH ObITh MEHbIIE WIH PaBEH
IIEPBOMY D3JIEMEHTY BEKTOpa X, a IOCJIEIHUN 3JEMEHT — OOJbllle WU pPaBEH
IIOCJIEAHEMY DJIEMEHTY X.

WNurtepnonsinus B-criailHaMu WLTIOCTPUPYETCSI IMCTUHTOM 3 U puc. 7.

Jluctunr 3. Unrepnonsuus B-cruaiinamu:

x=(012 3435 G)T
y=(41 24 3 43 3.6 5.2 5.9)T
u:=(-05 22 33 41 55 T)T

s = bspline(x,y.u,2)

A(t) = interp(s.X,v,t)
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Puc. 7. B-crutaiiH-uHTeproyisinus (JIMCTAHT 3)

4. Jkcrpanojsinusa GyHKOMeld npeacKazanus

Bce paccmoTrpenHble Bblle (DyHKIUU OCYIIECTBIISIIM SKCTPAIOSALNIO TAHHBIX
3a mpeneslaMM MX MHTEpBajga C IIOMOLIbIO COOTBETCTBYIOIIEH 3aBUCUMOCTH,
OCHOBAaHHOM Ha aHaJIU3€ pACIOJIOKEHUsS HECKOJBKUX HCXOAHBIX TOYEK Ha
rpaHunax wuHTepBasa. B Mathcad wumeercs Oonee pa3BUTBIE HMHCTPYMEHT
DKCTPAINOJSALMY, KOTOPBIM YYHUTHIBACT pACIpPEIEICHUE JaHHBIX BJOJIb BCETO
uHTepBaia. B ¢yHkuuio predict BcTpoeH JHMHEHHBIN alropuT™M TNpeacKa3aHus
noBeAeHus: GyHKLIHUHU, OCHOBAaHHBIM Ha aHAIN3€, B TOM YHCJIE€ OCHMILISALUN.

. predict (y,m,n) — QyHKIMSA npencKazaHus BEKTOPA, SKCTPAMOIUPYIOLIETO
BBIOOPKY JaHHBIX;
o Yy — BEKTOp JCUCTBUTENIBHBIX 3HAYEHUW, B3SITBIX YEpPE3 pPaBHbBIC
IIPOMEXYTKN 3HAYEHUN apIyMEHTa;
o M — KOJIMYECTBO IOCIEA0BATEIBHBIX 2JIEMEHTOB BEKTOPA Y, COIVIACHO
KOTOPBIM CTPOUTCS SKCTPAIIOIALNS,
o N— KOJIMYECTBO JIEMEHTOB BEKTOPA IIPEACKA3aHNMN.

[Tpumep ucnonb30BaHus PYHKIIMU TIPEICKa3aHUs HA MPUMEPE DKCTPATOISAIUN
OCHWUIUPYIOIMIUX JAaHHBIX Yi C MEHSIFOIICICS aMILTUTYI0M TIPUBEJICH B JTUCTUHTE 4.
[Toy4yeHHbIi TpaduK IKCTPAMONSAINU, HAPSALY C camMoil (yHKIHMEH, Mmoka3aH Ha
puc. 8. ApryMeHThl W TpUHIMI JAehcTBHs (GyHKIuMU Predict oTauvaoTcs oT
PAaCCMOTPEHHBIX BBIII€ BCTPOEHHBIX (PYHKUMNA HHTEPIOIAIUU-IKCTPAOISLIUH.
3HaueHU apryMeHTa Il JAHHBIX HE TpeOyeTcs, MOCKOJbKY MO OINPEAEIICHUIO
(GyHKLHMS 1eUCTBYET Ha JaHHbIE, UAYLIUE APYT 32 APYTOM C PAaBHOMEPHBIM IIIArOM.
OOpatuTe BHUMaHuWe, 4TO pe3ynbrar (QyHkiuu predict BcraBmsercs "B XBOCT"
MCXOJHBIX JAHHBIX.



JIneTuHr 4. DKCTpanonasuus npu NoOMOoUM GyHKIKUU MPEACKA3aAHUS:

k:= 100 ]j=0.k
—
] 100 . ]
yji=e -8 —
10
m:= 50 n:= 150

A = predict(y,m,n)

0
0 -0.228
1 -0.252
2 -0.274
3 -0.293
4 -0.308
2 -0.32
B
7
8
8

-0.328
-0.333
-0.335
-0333
| 10 0328

-3 | ] |
0 50 100 150 200 250 11 -0.319

k+1, 12 -0.308
13 -0.294
14 -0.277
18 -0.258

Puc. 8. Dkcrpanonsiuys npy oMoy GyHKIMU MpeacKka3anus (JIMCTHHT 4)

Kak BumHO u3 puc. 9, QyHKIUS TpeackasaHuss MOXKET OBITh IOJIE3HA TPU
DKCTPANOJISAIMH JAaHHBIX HA HEOOJIBIIINE PacCTOSIHUSA. Banim oT NCXOMHBIX JaHHBIX
pe3yapTar  4YacTto  ObIBaeT  HEYAOBJICTBOPUTENHHBIM.  Kpome  ToTO,
¢ynkuus predict xopomo paboTaer B 3agadax aHaiM3a IMOAPOOHBIX ITAHHBIX C
YETKO MPOCJICKHUBAIOIIEHCS 3aKOHOMEPHOCTBhIO (puc. &), B  OCHOBHOM
OCLMJUTMPYIOIIETO XapakTepa.

Eciu nanHpIX Mamo, TO TpeacKka3zaHHE MOXKET OKas3aThCsl Oecmose3HbiM. B
JUCTUHTE 5 TpHUBEIACHA DJKCTPANoOJslvs HEOONbIION BHIOOPKKM JaHHBIX (U3
MPUMEPOB, PACCMOTPEHHBIX B TpeablAymux pasnaenax). CooTBETCTBYIONIUN
pe3ynbTaT MoKa3aH Ha PUC. 9 NSl pa3IMYHBIX KPAaWHUX TOYEK MACCHUBa MCXOHBIX
JAHHBIX, JJIT KOTOPBIX CTPOUTCS SKCTPATIOJISIIHS.



JIneTuHr 5. DKCTpanonsAIus mpu TOMOITH GyHKIIUA TTPEACKA3AHMS:

yi= (4.1 24 3 43 3.6 52 59)

k:=rows(y) -1

m:=35 n:= 10
A= predict(y,m.n)
i=0.n+k j=0.k
T T T
6 f— -
>
x
A %
5 + _
e P
¥i X +
S pd
predict(v,3.n); 4 % -
+++
predict(v,1,n);
HOHH 3 H _
2 | | |
0 5 10 15 20
rk+l, j, 1kt

Puc. 9. PaGora gyHKIIMHM npecKka3aHus B Cllydae MajJoro KOJIMYeCTBa JaHHBIX
(;muctuHr 5)
5. MHOroMepHasi HHTEPIOJISI U

JIByMepHas CIUTaH-UHTEPHONSLMS HPUBOJUT K IMOCTPOCHUIO MOBEPXHOCTH
Z(X,y), mpoxosIIeii yepe3 MacCHB TOYCK, OMMCHIBAIONININ CETKY Ha KOOPIUHATHOMN
IJIOCKOCTH (X,y). [loBEpXHOCTh cO3/aeTcs y4acTKaMH JIBYMEPHBIX KyOMUYeCKHX
CIUTAMHOB, SBJISIOMUXCSA (PYHKUUSAMHU (X,)) U UMEIOIIMX HENPEPhIBHBIE NEPBBIE U
BTOpPbIE TPOU3BOIHBIE IO 00EUM KOOpIUHATAM.

MHOFOMepHaH HHTCPIOJIALOUA CTPOUTCA C IMOMOIIBIO TEX KE BCTPOCHHBIX
(byHKLIHfI, 4TO U OAHOMCEpHAsA, HO MMCCT B KAaUCCTBC APpryMCHTOB HC BCKTOPLI, a
COOTBCTCTBYIOIIMC MAaTPHIIBI. CYHIGCTByeT OJHO BA’KHOC OI'PaHHUYCHUC, CBA3aHHOC
C BOBMOKHOCTBIO HHTCPIIOJIAINN TOJIBKO KBAAPATHBIX N x N MmaccuBoB JaHHBIX.

. interp(s,X,z,v) — ckamgpHas (YHKIUSA, ammpOKCUMHUPYIOIIas JaHHbIC

BBIOOPKH JIBYMEPHOTO TIOJISl TTO KOOPAMHATAM X M ) KyOUYECKUMH CTUTaiHAMU;

o S — BEKTOp BTOPBIX MPOW3BOJHBIX, CO3JAaHHBIM OJHOW U3
conmyTcTByromux Gyakiuia cspline, pspline wimu Ispline;

o x — matpura pasmepHoctd N X 2 (B 1BE CTPOKH), OMpEAeIIsroniasi
JMaroHajb CETKW 3HAYEHUW aprymMeHTa (dJEMEHThl O00OHMX CTOJIOIOB
COOTBETCTBYIOT METKAM X M ) ¥ PACIOJIOKEHBI B TIOPSIAKE BO3paCTaHUsA);

o Z — MaTpula JeUCTBUTEIbHBIX JaHHBIX pa3MepHocTH N x N;



o V — BEKTOP U3 JIBYX 3JIEMEHTOB, COJICPKAIINI 3HaYEHUSI apTYMEHTOB X
U y, AJIsl KOTOPBIX BBIYUCIISIETCS UHTEPIIOSIUS.

BcenomorarenbHble PYHKIIMA TOCTPOCHUS BTOPHIX MPOU3BOAHBIX UMEIOT TE K€
MaTpUYHbIE apryMeHThl, uTo U interp: Ispline (X,Y), pspline (X, V), cspline(X,Y).

[Ipumep WCXOAHBIX MaHHBIX TpuBeAcH Ha puc. 10 B Bume rpaduka JTUHUN
YPOBHS, MpOrpaMMHas pealu3anus JIBYMEPHOW HMHTEPHOJSIIMM [OKa3aHa B
JUCTUHTE 6, a ee pe3ysbTaT — Ha puc. 11.

Y
Puc. 10. VicxomHoe 1ByMEpHOE 10JIe JaHHBIX (JTUCTHHT 6)

Jluctunr 6. JIBymepHast HHTEPIIOJISIIIHS:

(0 0 (1 1 0 1.1 12)
1 10 1 2 3 2115
X=2 20 Y=|13 33 5 17 2
3 30 13 3 3.7 21 2.9
4 40 15 2 25 28 4

S = cspline (X,Y)

3.7
V= mterp(S,X,Y,V) = 1.636
2.2
k:= 30
i:=0.k j=0.k
_ , _
_ k
Ay ;= mterp| 8,X.Y,|
340
L k —




A
Puc. 11. PesynbTar AByMEPHO# HHTEPIOAIMK (JINCTHHT 6)

Takum  00pa3oMm, B JIGKIUU PACCMOTPEHBI  Pa3IUYHBIE  CIOCOOBI
anmpoOKCUMAIUU JaHHBIX (MHTEPIOJSAIUN), KOTOPhIE HaXOASAT CBOE MPUMEHEHHE
Opy  pEIIeHUH TaKuX 3aJad KaKk aHaliu3 U CHHTEe3 HW30upaTeabHBIX
PaIMOTEXHUYECKUX YCTPOMCTB, peaau3alyd aJIrOPUTMOB  BOCCTAHOBJICHUS
U(POBBIX CUTHAJIOB U T.J.



