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Tembl

BbluncneHus, ceBasaHHble ¢ MHTerpanamu. BeluncneHune nnouwaaen
douryp. [1BoMHbIe nHTerpansl. MIHTerparnol, 3asmcauime ot
napametpa. IHTerparbl C nepeMeHHbIM BEPXHUM Npeaesiom,
TpovHble MHTEerpan.l, BblYUCEHNE OOBLEMOB TPEXMEPHLIX Uryp.

Teopus:

[1] (cTp. 265-271)
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Bo3MOXHbIE PyHKUMM ONA BbINONHEHUSA 3a4aHUNA: o0

quad(PyHKUMSA, HXKHUW npeaen, BepXHUN npeaen) — HaxoxaeHune
nHTerpana yHkunm, Hanpmmep: quad(‘sin(x)’,-1,1). PyHKLUNS MOXKET
ObITb 3agaHa pasHbIMK criocobamu: hann-pyHKUNEN (KaK B
npumepe), inline-doyHKunen, aHoHMMHOWN PYHKUNEWN. 4 apryMeHT 3Tou
doyHKUMM 3agaeT TOYHOCTb, Hanpumep 1.0e-10.

dyHKUMA quad ycTapeBaeT BMecTe C quadl (MHTerpmpoBaHue no
apyromy anroputmy — [laycca-JlobaTTto, B oTrinmdme ot quad rno
anroputMmy CumnicoHa) u quadgk (lFaycca-KpoHpoaa), noaTomy MOXHO
nonb3oBaTbCA PYHKUMEN, KOTOPAsA TaK U Ha3blBaeTcs: integral(),
OQHaKo paboTaeT oHa TOMbKO C PYHKUMAMK (dpann-, inline- 1
aHOHWUMHO 3aJaHHOoN).

[1pn nHTErpMpoBaHUN HErMagknx PyHKUMN C pas3pbiBOM (Hanpumep
|x|) nHTEPBanN MHTErpupoBaHus criegyeT Bblbnpats 6€3 pa3pbIBOB,
4TObObI HAa NoAbIHTEPBaNax dyHKUMS Oblna rnagkon.
dblgquad(‘sin(x)’,-pi,pi,0,1) — BbI4MCIIEHNE OBOWUHOIO UHTErpana;
CHa4yana ykasblBaloTCs npeaenbl BHYTPEHHENo UHTEerpana, noTom —
BHELLHero. 6 napamMeTpoM yKa3blBaeTCs TOYHOCTb, 7 — TUM anropmutMa
(no ymonyaHuio ‘quad’, MOXHO yKa3aTb ‘quadl’).

OTa (PYHKUUSA TaKKe ycTapena, OHa NnnaBHO 3aMeHSIETCA (PYHKLNEN
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Bo3MOXHbIE PyHKUMM ONA BbINONHEHUSA 3a4aHUNA: o0

triplequad(‘sin(x)’,-pi,pi,0,1,-1,1) — BbIMUCNEHMNE TPOUHOIO NHTErpana;
CHa4yana ykasblBatloTCs npeaenbl BHYTPEHHENo UHTerpana, noTom —
CPEOHEro, NOTOM - BHELLHETO.

OTa (PYHKUUSA TaKKe ycTapena, OHa NnaBHO 3aMeHSIETCA (PYHKLNEN
integral3() ¢ TemM »xe HabopomM NnapamMeTpoB (NEPBbIN N3 KOTOPbIX —
doyHKUMA, 3agaHHas 0gHMM 13 cnocoboB, HE KaBblbYKaMu).
DyHKUMN quad nnu integral NO3BONAIOT BbIYMUCIIATL UHTErpanbl, 3aBUcALLnE
OT NapameTpoB. Hanpumep, ecnm pyHKUuMA nog nHterpanom funcl
3aBUCUT OT 2 MapaMETPOB, TO B UHTErparne quad 3Ha4YeHUA 3TUX
napamMeTpoB BBOOATCH HA4YMHaA C 6 BXOOQHOIro napameTpa quad:
quad(@funcl, -1, 1, 1.0e-05,1,20,30), roe 5-n napamMeTp O3Ha4YaeT BbIBO/,
Xoda BbliMcneHmn (0 — He BbIBOAUTbL, TOSIbKO MokasaTth pe3ynbsrarT), a
napamMeTpbl a U b paBHbI 20 1 30 COOTBETCTBEHHO, MPU PYHKLUUN
funcl=a*x.A2+b*sin(x), Hanpumep. B PpyHKUMN integral BCE HEMHOrO No-
opyromy: integral(@func1(x,20,30),-1,1,1.0e-05).

NHTerpan c nepemMeHHbIM BEPXHUM NpeaeriomMm BbIYUCNSAETCS C MOMOLLbIO
CO34aHunA 2 PYHKUMW: 0 QHON — ONA NOAbIHTErpanbHOro BblpaXXeHus,
BTOPOW — A9 BbIYUCINEHNS NTOFOBOrO BblpaxeHusa: F(y)=quad(‘sin(x)’,0,y);
x=F(2). NocTpoeHune rpadpurka 3aBMCUMOCTU MHTErPasria oT BEPXHEro
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Bbluncnute nHterpan ot yHKUUK sin(x)-x*2*cos(x) Ha oTpeske o0
[-5, 0] c TO4YHOCTbIO 1.0e-05.

Hangute nnowanb gpurypbl, orpaHU4eHHON OCbHO X, NPAMbIMU
x=1 N x=4 N PyHKUMEN y=x"3+1.

Beluncnnte gsymsa cnocobamm 4BOMHOM MHTErpan oT oyHKUMN
exp(-x)*sin(y) npu X ot 0 4O 1 N y OT —pi OO pi.

Bbluncnnte o6 bEM NOBEPXHOCTU, 3a4aHHON (PYHKLNEN
z(x,y)=sin(x)*cos(y)*(1-y%)*x*(1-x) Ha obnactTn x € [-2,2], y € [-2,2].
[MocTpownTe rpaduK 3TOU NOBEPXHOCTU, MOBEPHUTE €€ Ha
asnmMyT 39 1 yron Bo3BbilLeHUA 39.

Bbluncnnte gsyms cnocobamm TpoMHOM MHTErpan ot oyHKUMn
exp(-x)*sin(y)*cos(z) npu x ot 040 1, y N z - OT —pi OO pi.

Bbluncnute TponNHOM MHTErparsn ot PyHKUmn
exp(x)*(sin(y))*2+exp(-x)*(cos(y))*2+sin(y)*cos(x)*z npn x,y €
[-2pi,2pi]nz€[-4,4].

[MpouHTErpnpymnte PyHKUMIO y=1/x npn X oT 0 40 1 C NOMOLLLIO
anroputMmoB CumncoHa, ['aycca-JlobaTtTo n Naycca-KpoHpogaa.

Bbluncnute nHterpan yHKUNK, 3aBUCSLLEN OT NapamMeTpoB
a=20 1 b=7, 06bsABNB PYHKLMIO aHOHUMHO:
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Bbluncnute nHterpan gyHKUUmM, 3aBUCALLEN OT NapameTpa a=3,
00bABMB YHKLMIO ¢ MOMOLLbIO inline: a*x"2+x+1 npu x € [0,10].

Bbluncnute nHterpan c nepeMeHHbIM BEPXHUM NMPeaesriom y ot
dYHKUNMM exp(x)*(sin(x)-cos(x) U MOCTOAHHbLIM HUXHUM Mpeaenom
0. NocTpounTe rpadpuk 3aBUCUMOCTUN UHTErparsa oT BEPXHEro
npepgena.

Bbluncnute nHterpan ot PyHKUMKM y=cos(x-sqrt(2))*exp(2*sin(x))-1
MO NPOMEXYTKY MeXay ee ABYMSA COCEAHUMUN KOPHSAMMN,
NpuHagnexawmmm otpesky [0,4].

Bbluncnute nHterpan ot yHKUUK y=sin(x)-x*2*(cos(x)) no
NPOMEXYTKY MeXay ee fiokanbHbIM MaKCUMYMOM U NOKanbHbIM

MWHUMYMOM, abCLMCChI KOTOPLIX NpuUHaanexaT oTpesky [-5, 0].
[TocTponTe rpaduk 3Ton PYHKLUUMN Ha yKa3saHHOM y4acTKe.

Ha noury!




