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1 dPopmynupoBKa 3aJaHus 1 €€ PopMaAJTU3AIAN

[Iycrb mano obbikHOBeHHOE nnddepennnabaoe ypasaenue (OLY) mepsoro nopska:

y = flaysa<a<b

Bynem cunrars, uro mis manHoil 3amaun Kormm BeimosiHstorest Bece TpeboBanus y(xg) = Yo,
obecrieunBaloIIue CyIecTBOBaHNe U eJIMHCTBEHHOCTh Ha OTpe3Ke [a, b| ee pemenne y = y(x).
Pemuth Takoe ypaBHeHne, T0 ecTh HaiiTH ob1mee perterne y = y(x,C) ¢ Tem, 9T00BI BBIJIETATD
13 HEro MHTErpabHy0 KPUBYIO Y=y (X), IPOXOJSIIYIO Yepe3 3aJlaHHyI0 TOUKY (T, Yo) y/a-
eTCsl JIUITh JIJIs HEKOTOPBIX CIIeNUaJbHBIX THIIOB TaKUX ypaBHeHUil. B ocTaJIbHBIX cirydasx
HEOOXOTIMO TT0JIb30BAThHCS MPUOJIMKEHHBIMU CIIOCOOAMU PEIICHUs 3a,/1aM.

B nmannoit 1aboparopHoii paboTe HeoOX0IMMO PEIIUTh CJIEIYIONLYIo 3a a1y Koiu ¢ meTo-
nom Anamvca-Bamdopra 4 mopsik:

{ z’(g; y:tg(w) =sec(x);0<x <15 (1)

2 AJIPOpI/ITM METOJ0B 1N YCJ/IOBUA UX IIPUMEHNMOCTHU

2.1 Meron Anamca-Bamdopra 4 mopsaak

[Ipescrasum pemtenue 3agaau Komm va npomexkyTke [a; b| B Bue:

y(@in) = y(@) + [ fl2,y(z))dz

Tak, oxyInTs Y11 = Y; + 2—2(55)% —59fi1 +37fica —9fis)

2.2  VYciaoBue MpUMEHUMOCTU

Jlyis1 TOro, 9TOOLI AJrOPUTM HAXOUJ PeIIeHUs ¢ HYKHOII TOYHOCTBIO, HYZKHO YTOOBI BbI-
HOJIHSJIACH YCJIOBHA TEOPEMbI O CYIIECTBOBAHUM M eAMHCTBEHHOCTH 3aJa4n Komm, To ecThb
bynxmun f(x,y) n f; (X,y) J07mKHbI O6bITH HEpepBIBHBIMI Ha [a, bl;

2.3 Agaropurm merona Anamca-Banidopra 4 mopsak

1. KoysmmyecTBO pasbuenne orpe3ka n = 1

2. Beraucasiem orpeskn x; = xg + 1 - h, rme xg = a, h = b_Ta
3. Boeruncsimre niepsble deThIpe dieHa, ucnoab3ysd meton Kyrre-Mepcona 4. Hunk: 1 = 3 10
n-1

Borauciuts y;11 1o dpopmyiie
Ecmm Lesiuil >
B =

Ton := 2n, h = h/2 (ecsim i= n-1) u Bo3BpaIaeMcsi K MyHKTY 2



3 TecroBbIii mpuMep C AeTaJbHBIMI pacdeTaMu JIJid 3a1a-

91 MaJIOl pa3MepPHOCTH




4 IloaroroBka KOHTPOJIBHBIX TE€CTOB

Ilna uccnenoBanus padOThI METO/A, BhIOpaTh N = 4, n = 8 | 4TOOBI MOCTPOUTH IpaduKu
TOYHOT'O W YNCJEHHBIX PeIIeHwuil I IBYX (DUKCHPOBAHHBIX 3HAYEHUI Iara Ha OTPe3Ke U
rpaduK OIMMOKN Ha OTPE3Ke I STUX PelIeHui.

Jlnst wcceioBaHns 3aBUCUMOCTH (PAKTUYIECKON OIMOKN OT 3aJIaHHOW TOYHOCTH U (DaKTH-
IeCKOH ommOKYM 0T (PUKCUPOBAHHOTO IIara MHTerpupoBaHus 1o MeTory A tamca-Bamdopra 4
nopszk s 3anaau Kommm: ' 4+ ytan(z) = sec(x) , y(0) = 1 na orpeske |0, 1.5] , Mbl BBIOpasIH
e=1[10"1,1072,1073,1074,1072,1075,1077, 1078, 107

Boranciure 20-kparnyio ommboKy ¢ sBosmymenns 1%, 2%, 3%, 4%, 5%, a zarem nocrpoiite rpa-
duk boxplot 3aBUCHMOCTH OTHOCUTE/IHHON OMIMOKK OT BO3MYIIEHUS.

5 MoayabHasi CTPYKTYpa IIPOrpaMMbI

e double Func(double x, double y): Bosppamaer snadenue dynkuuu f(r) = sec(x) —
ytan(x) B TOUKe (X,y)

e double Exact(double x): Bosspamiaer Tounoe pemienne y = sin(x) + cos(z) B ToUke X

e void kuttaMerson(double x0, double y0, double h, double y[4]) : Bossparaer nepsbie
YeThIpe 4ieHa, Ucnoab3ysd Mmetos Kyrrer-Mepcona.

e double AdamsBashforth4(double a, double y0, double b, double epsilon, double *k):
Bosspamaer daxTtrdeckas ommoOKa JJid JIOCTUXKEHUS 3aJlaHHON TOYHOCTHU 110 METOLY
A namca-Bammdopra 4 nopsiik Ha [a,b]



6 YwucsaeHHbIA aHaJU3 pellleHUs 3aJa4u
Bamada Komm: ' + ytan(z) = sec(x) , y(0) = 1 na [0, 1.5]

e [loctpouth rpadukn TOYHOTO U UUCICHHBIX PEIIeHUiT JIJis IBYX (DUKCUPOBAHHBIX 3HA-

gennit mara n = 4 (h = 0.375), n = 8 (h = 0.1875) na orpeske|0, 1.5]
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Puc. 1: rpadukn TOIHOrO U YUCIEHHBIX PEIIeHUH /st IBYX (PUKCUPOBAHHBIX 3HAYCHUI I1ara
n=4n=8

e [locrpouts rpaduk onmmbdKM HA OTpE3Ke JJjist TUX perrenu n =4, n=8§.
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Puc. 2: I'paduk omumbku Ha OTpe3Ke JjId ITUX PEIIeHMl.



® HOCTpOI/ITb Fpa(i)I/IK N3MeHeHUd Ial'a OT Ba,ZLaHHOﬁ TOYHOCTH
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Puc. 3: I'paduk nzmenenus mara oT 3aJaHHON TOUHOCTU

e [locrpouts rpaduk 3aBucuMocT PaKTUIECKON TOIPEITHOCTU OT 3a/IaHHON TOYHOCTH
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Puc. 4: I'paduk 3aBucumocT (hbaKTUIECKOI IOIPEITHOCTH OT 338 IaHHON TOYHOCTH



® HOCTpOI/ITb I‘pa(l)I/IK 3aBUCHUMOCTH (baKTI/I‘{eCKOﬁ IOI'peIIHOCTH OT 3a,ZLaHHOI71 TOYHOCTH.
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Puc. 5: I'paduk 3aBucumocT pakTUIeCKON TOMPEITHOCTU OT 3a/IaHHOW TOYHOCTH

[To rpacduky onpeaeuTh MOPsIOK TOYHOCTU TpuMeHseMoit (hopmysibl k = 3.948 magio
YeM OTVIMYAIONIYIoCs OT TEOPETUIECKOTO MOPSI0K TOYHOCTH k = 4

[ ] HOCTpOI/ITb I‘pa(bI/IKI/I 3aBUCUMOCTU OTHOCUTEJILHON OIINOKU OT BOSMYIIIEeHUA
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Puc. 6: I'paduk 3aBHCHIMOCTH OTHOCHUTE/IHHOM OIIUOKK OT BO3MYIIEHUS



7 Kparkue BbIBOABI

1. Ucnpasrennsiit Mmeto, A tamca-Bardopra, oTHOCAIAICS K TPyTIe METOIOB 4-T0 TOPsIIKa,
IIPOCT B peau3alliil ¥ rapaHTUPOBAHHO MOXKET HAWTHU PEIIeHue ¢ 33/ IaHHON TOYHOCTBIO.

2. Ilpu yBesmmdeHnn 3a,1aHHON TOYHOCTHU, (PAKTUIECKON ITOIPEITHOCTU U IIara MHTErPUpOBa-
HUsT OYIYT TaKKe yBEJIMINBATHCH.

3.Ucnonb3oBanne jiorapudMuIeckoro Maciiradba 1o OCHOBaAHHUIO 2 MO3BOJIAET Y€TKO YBHJIETH
3aBUCAMOCTD (paKTHIECKON OMMOKN OT JJIMHBI OTPe3Ka pas3doueHns. AHaIn3 HAKJIOHA JIMHIT
Ha rpaduKe MO3BOJISET OIPEICTUTh OPSIIOK TOYHOCTU ITPUMeHAeMOoi hopMysibl k = 4

4. Tounocthb MeTOIOB A1aMca B 3HAYNTEIHHON CTEIIEHN 3aBUCAT OT KOPPEKTHOCTH HAYAIbHBIX
ycaoBuit. Boamytienus B HauaIbHBIX 3HAUEHUSAX MOT'YT IIPUBECTU K 3HAUUTETHHBIM OTKJIOHE-
HUSM B IIOJIYI€HHOM YHC/JIEHHOM PEIIeHUN 110 CpaBHEHHIO ¢ TOUYHBIM perrernem O/1Y.
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