Cuctema MatLab

MeToaundeckue ykasaHus K
BbINOJSIHEHUIO NTabopaTOPHbIX paboT

MNMeTepOyprckum rocyaapCTBeHHbIN
YHUBEpPCUTET NyTEN cooOLLeHUA

Kadeapa «lMpuknagHaa matematukar

BETE 3 Kkypc, 1 cemecTp Bectyxesa A.H.



JABOPATOPHAY PABOTA Ne 6

I'padageckoe cpapHEeHHe pelleBHH 3aJa98 MaTeMaTHYeCKOH

dB3EKE 119 ypaBHenns 10 y3HE, D0 TyVIeHEBIX AHATATAYECKEME H
YHCIeHEBIME MeToIaMu

PaccMOTpHM KPaeByIo 3a1avqy 14 VPaBHeHHA THQDVIHH:
U U

& &’

I'paunuseie veroeua: (0,2 =0(L£)1=0

0<x <1:

Hawanmeree vemoeua: Jix,0i=x(f—x)

Tpedverca HaHTH YHCICHHOS PEHICHHE KPaeBOH 33Ja4H METOI0M
«OETVIIEro C4€Ta» H CPaBHHTB €r0 ¢ NPHOMHKEHHEIM, MOJVICHHEIM H3
TOYHOIO peIIeHHA.

BETE 3 Kkypc, 1 cemecTp Bectyxesa A.H.



UHCIeHHOE PEIISHHE 33a49H CTPOHTCA I10 AITOPHTMY, Pa300paHHOMY
B 1abopatopHO# padore Ne 5. 3agagum TouHocTes £= 0.04 u BEMHCTHM

ar 1Mo MepeMeHHOH X: k=\/;‘= 0.2 Torpa mar no mepeMeHHOH T,
HCX0A4 H3 VCIOBHA VCTOHYHBOCTH, BEIOepeM T= 0.802. Yucao vamoe mo
KOOpAHHAaTe X: 2 =0, a YHCI0 V37I0B IO KOOpAHHATE f BEMHCIISTCA,
HCX0J1 H3 33aJaHHOH BepXHeH TIpaHHIE HHTEPBATAa BpPEMEHH IIpH

- 0.5
MOCTPOSHHHE NPHOMKEHHOr0 peleHnd 3ajaun: n= ——+7=26.

B cucreme Matlab nporpaMma HaxOXJSHHA pPEIIEHHA KpaceBoH
337Ja49H MEeTOJOM «Oerviiero cdera» odopmiIeHa B BHIE m-QVHEKIHH C
HMeHeM funch.

>> u=func6(6.26,0.2,0.02)
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I'paduK HHCICHHOrO0 pEIISHHA COOTBEICTBVIOMIEH pa3HOCTHOH
33Ja49H, MOIVYEHHOT0 METOJOM «Oervimero c4era», MOXKHO HOIVYHTE C
ITOMOINEID Pa3HEIX BCTPOSHHEIX QVHKIHH — THOO 3aTeHEHHAT IOBEPXHOCTE
(bvekuHEa surf), 00 ceT4aTad moBEpXHOCTE (QVHKIHA mesh):

== surf(u)
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>> mesh(u)
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UroOBl BEIBECTH HAa OJHH PHCVHOK JBa rpadHka (IOTVHEHHOrO
METOAOM «Oervimero c4era» H NPHOMMKEHHOr0), HEOOXOZHMO mOCiIe
BEIE0JA MEepEOro rpadHka HadpaTe CISIVIOMIVIO KOMAHIY:

>> hold on
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Pemenne 3a,na=m no:rvqennoe MeTogoM Pypre, HMeeT ClIeayIOmHHA

e Ul x,t)=— Z e—')(mﬂ})t sin7t( 2k +1)x (1).
k-a ( 2% +1)

J714 noMyYeHHA NPHOMHXSHHOr0 PeIIeEHA H3 TOYHOr0 (OSCKOHSUHEH
pad) ¢ Lemei0 rpadHYecKoro H300paKEHHA H CPAaBHEHHA C pEIIeHHEM,
MOTVYSHHEIM YHCJICHHEIMH METOJaMH, mpeanaraercad B cHcTeme Matlab B
peXHME NPAMEIX BEMHCISHHH HaOpaTh CIISIVIOIIHE ONMEepaToOpEL:

>> x=0:0.1:1;

>> t=0:0.01:0.5;

>> u=funcBTB(X.t.3):

>> mesh(u)

Brumanne!! BaxHO npeavceMoTpers mepea NpouLeavpOH BEIBOJA B
rpadHYecKOM OKHE JBVX IpadHKOE COBMAJCHHE YHCIA V3JI0B CETKH
YHCJICHHOIO PEIISHHA ¢ YHCIIOM V3JI0B CETKH, IT0 KOTOPOH CTPOHTCA rpadHK
NPHOMHKESHHOr0 pelIeHHA.
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M-dpverxnua funcBTB(X,t.n) BEMHCIAST KOHESYHEI PA] C 33JaHHEBIM
YHCIOM CJaraeMeX n. J1v  QVHEKIHIO CTVASHT JODKEH C037JaTh
CaMOCTOATEIEHO. B JaHHOH 337a4e BEMHCTIAETCA pad (1) MpHOMKEHHO C
V4ETOM O CJIaraeMEeIx.

Teno m-GVHEKIHE BEIVIIIHT CIASAVIOMHEM 00pa3soM:

function u=funcBTB(x, t, n)
u=zerocs (length (t),length (x));
for k=0:n
u=u+8¥exp (-
((2%¥k+1) *pi)~2%t) "¥sin((2¥k+1) ¥pi¥x) /((pi¥(2¥k+1))~
3);
end
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OH BEIIE¢ KPAaceOH 3303a9H MATEMaTHYECKOH
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Huxe nmpeactaeneH rpadHK NpHOMHKEHHOTO PEIISHHA VPAaBHEHHA

mupPVIHE NpeacTaBlIeHH
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VYHEITHH.

MOIIEIO Pa3HEIX BCTPOSHHEIX ¢

VX rpadHKOB

Ha ciaegviomeM pHCVEKE IOKaszaH BEIBOJ Cpasy
peIIeHHA B OJHOM rpadpudeckoM OKHE. [padHKH 111 HarLIIHOCTH

CIIEIHATIBEHO ITOJIVHEEHEI C 10
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