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DopMyIMPOBKA 3aJa49n 1 ee popMaa3anmns

Dopmaan3aiuda 3aa9n:

Haittn pemenne kpaesoit 3amauun O/LY BToporo mopsjika MoAudUIUPOBAHHBIM METOJIOM CYHEepPIO3UINN
(+merog Ditepa). TakKke HAWTH perieHne 3a/IaHOH TOTHOCTH.

IlocTaBjieHHBIE 3a/ja4n:

1. Mnmocrpanus pabotel MeTosa. [locTpouts rpaduk TOYHOrO U IUCTIEHHBIX PEIIEHUH st IBYX (UK~
CUPOBAaHHBIX 3HAYeHNU 1mara Ha orpeske. [locTpouts rpaduk ommbku Ha OTPE3Ke JIJIsd STUX PEICHU.

2. HccnenoBanne TOYHOCTU MeTO/1a. 3a/[aHHas TOYHOCTD JIOCTUTAETCA 110 TIPABUJIY JIJIT METO/Ia Ha KazK-
JIOM ITIare, MOCTPOUTH I'paduK U3MeHeHUs Iara 1mo orpe3ky. [locrpouts rpaduk 3aBucumoct ax-
TUYECKON MOrPEITHOCTU OT 38 aHHOU TOYHOCTH.



AnaroputMm meroaa

Kpaesast 3ajaua:
p(@)y + q(z)y + r(x)y = f(2),
z[a, ]
agy(a) + ony(a) = A

Boy(b) + pry(b) = B
y:
a; =0, 5y 7é 0, b1 7é 0

[Touck pemenns B Buzie y(x) = u(x) + cv(x), rae

v(a) = oy
n /
v'(a) = —a
2. ITocrpoenne cerok u, v (ucnonbzosan meron Ditnepa)

B—Bou(b)—B1u’(b)

3. Berancienne koncranTel C: C = Bov(b) 151’ (0)

st nocTuKeHus 3a/1aH0 TOYHOCTH KMCIIOJIB3YIO TpaBujio Pynre:
1. Jyist HavaJia mar paBeH IOJIOBUHE JJINHBI OTPE3Ka
2. Ecmnt [y2i2(2) — yiy1(h)| > € o mar ymenbmaercs Bisoe.

3. Nnadve: nepexoxy K cieiyroriemy sieMeHTy cerku (i+=1)




Kpaesas 3a1aua:

Tounoe permenne:

IIycTnb

Torma

IIpenBapuTeabHbIll aHAJIN3 331291

y" + cos(x)y’ + sin(x)y =1 — sin(z)
[a,b] = [0, pi/2]

y = sin(x)
a0:17a1 :O,B():l,ﬂlzl

A=0,B=1



Pyuanoii pacuer

Pyunoit pacuer no6aBiier B perno3utopuii oTaesbHbM daitiom (pp.pdf)



MoaynbHasi CTPYKTypa IIporpaMMbl 1 KOHTPOJIbHbBIE TE€CThHI

MoaynbHasi CTPYKTYpa IIPOrpaMMBbl

typedef struct {
double y1;
double y2;
}vector;

- cTpykTypa BekTopa Y = (y(z),y'(x))T

double f(double x);
double p(double x);
double g(double x);

- dyHKIMU cOOTBETCBYIOIIUE KpaeBoil 3aaue, (1)

double F(double x, vector y);
double F_0(double x, vector y);

- sIBHasI 3anuch ypaBHenus st y” (i ypaBaenuil ¢ HyaeBbiM Kodbdurmentom pasabiv 0 u f(x)), (1)

vector F_vect(double x, vector y);

vector F_vect_0(double x, vector y);

- mpasble yacTu ypasaenuit Y = F(2,Y), Y = (y(x),y'(z))?

vector* find_initials(double A, double alpha_0, double alpha_1);

- dyukius, xotopas sospamaet uy = (u(a), v (a))? vy = (v(a),v'(a))’ - HauaBLHBIE BEKTOPHI

double* solve(vector* initials, double betta_0, double betta_1, double B,
double a, double b, vector (xF)(double, vector),
vector (xF_0) (double, vector),int n);

- byHKIWMs, KOTOpasi UIIET PelleHne KpaeBoil 3a1aun i GUKCHPOBAHHOIO Mara (Yuc/o N - YUCIO Y3JI0B
CETKN)

doublex* solve_runge(vector* initials, double betta_O,
double betta_1, double B, double a, double b,
vector (xF) (double, vector),
vector (*F_0) (double, vector), double eps, int* n_, int*x len_h);

- yHKIU, peaan3yomas MOMAaroBblii KOHTPOJIbL TOYHOCTH €pPS, BO3BPAIACT JIByMEPHDBIN MAaCCUB, COJIEP-
JKaIIii ceTKy " m y", MaccuB BBINOJHEHHBIX MIArOB, MACCHB BCEX IIATOB.



YHucsieHHbI aHAJIN3 pelleHnst

Nnmoctparusa paboTbl MeToaa

0.9

0.8

0.7

0.6

> 0.5

0.4

0.3

0.2

0.1

1.6

I ! ! ! I !
To4HOoe pelweHue
MpubnrwxeHHoe pelugHne,
i n=100, h=0.015867 )
1 1 1 1 1 1 1
0.2 0.4 0.6 0.8 1 1.2 1.4
X

Puc. 1: I'padukn rounoro u npubimxkentaoro perternit (n=100)



BennyuHa owubkm
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Puc. 2: I'paduk nmoroueuanoit ommbku (n=100)
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Puc. 3: 'padurn Tounoro u npubsmxkenaoro perrernii (n=10000)



Benu4yuHa owmbkm
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Puc. 4: I'padux moroueunoit omubru (n=10000)
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OnuHa wara
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Puc. 5: I'padux nsMenenus mara 1o OTPe3Ky HOMCKa PeIIeHuit Ipu 3aaHHoil Tounocta 1072
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OnuHa wara

-5
10
1072 1074

Puc. 6: I'paduk 3aBucuMocT JIMHBI IIara pa3OoneHns OT 3a1aH0i TOTHOCTH
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BenuwurHa chakTMYeckon ol BriA
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Puc. 7: I'paduk 3aBucumoctu hakTUIeCKOl ONUOKKN OT 3a8/[aHOl TOUHOCTU
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BriBoabi

1. U3 pucynkos (2) u (4) Bugno, uTo ¢ ymenbienneM mara B 100 pa3z MakcuMajbHast OMmMOKa yMeHb-
maercs B 100 pa3 (410 cooTBETCBYET METOLY Dilaepa).

2. U3 puc. (7) BumHO, 9TO 33JIaHHAS TOYHOCTD JOCTUTAETCS
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