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ANNOTATSIYA
Ushbu maqola Kollokatsiya, Galyorkin, eng kichik kvadratlar, chekli ayirmalar
usullari bilan tagribiy yechish Mathcad va Maple dasturlarida tashkil etilgan. [1]
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ABSTRACT
This article is organized in Mathcad and Maple programs on approximate solution
by collocation, Galyorkin, least squares, finite difference methods. [1]
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HNPUBIN/KEHHOE PEHHEHUE ' PAHUYHBIX TPOBJIEM JJIAA OAT

HacrunoB Caapunaun Toxxkupaun yriam
Hamanranckuii rocy1apCTBEHHBI YHUBEPCUTET, Kadeapa MPUKIaJHOW MaTEMaTUK!
U U (PPOBBIX TEXHOJIOTUHN YUUTEIb
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Mup3aeBa 3uénaxoH Y KTaM:KOHOBHA
HamaHranckuil rocy1apCTBEHHBII YHUBEPCUTET MPUKIATHON MaTeMaTHKH (110
HamnpayieHusiM) CTeneHb MarucTpa

AHHOTAIUA
Cratpst opranuzoBaHa B mporpammax Mathcad u Maple mo npubnuxeHHOMY

PCHICHUIO MCTOAAMH KOJIJIOKAIINH, raﬂépKI/IHa, HaMMCHBIINX KBaJApaTOB, KOHCYHBIX

pazHocreil. [1]
Kuarouesle cioBa: Kommokanus, ['anépkun, HauMenbIe kBajapatsl, Mathcad u

Maple.

ODT uchun chegara masala quyidagicha go‘yiladi:
Lu=u"+ p(x)u'+g(xu = f(x), a<x<hb, (differentsial tenglama-DT),

l,u = au(a) + auu'(a) = 74, Lu = gu(b)+ pu’'(b) = 7, .(Cchegara shartlar-CHSH).
Quyida ushbu chegara masala yechiladi:

p(X)=x>q(X)=-x f(x)=6/x*-3/x ua(x):=1/x> a=1b=2
DT va CHSH ganoatlantiruvchi u =u(x) e C?[a,b] funktsiyani topish kerak.
Proektsion usullarda taqribiy echim u_(x) ~u(x) quyidagicha izlanadi:

u, (X) = @, (x) + ch¢j (X), ¢ -2.

i=1
Bu erda {¢ (x)} lar bazis funktsiyalar, ular maxsus usul bilan tanlanadi.
Kollokatsiya usulida koeffitsentlar quyidagicha topiladi:
Lu,(x)=f(x),i=l.ns Zn:chjgoj (x)=f(x)—Lepy(x),i=1l.n.
j=1
Eng kichik kvadratlar usulida koeffitsentlar quyidagicha topiladi:

Lu, ()= f () L Lo (X) & D _¢;(Le; Lp) = (Lo, L) i=Ln (f,9) =] f (x)g(x)dx
=1 b
Galerkin-Ritts usulida koeffitsentlar quyidagicha topiladi:

Lu, ()= f(x) Lo () @Zn‘,cj(qu,-,coi) =(f -Los ) (f.9) :T f(x)g(x)dx, i=1..n

j=1
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Bazis funtsiyalarni tanlash:
1-tur chegara shartlar: u (a)=A, u(b)=B, ¢,(x) = A+(B-A)(x-a)/(b-a),
a) ¢(X)=(x-a)'(b-x),i>1;b) ¢ (x)=sin(zi(x-a)/(b—a)), ix=1.
2-tur chegara shartlar: u'(a)=A, u'(b)=B,
9, (X) = Ax+ (B—A)(x—a)*/(2(b—a))+C,
a) o (X)=(x-a)"(-x)% i>1; b) @(x)=Cos(izr(x—a)/(b—a)), i>1
3-tur chegara shartlar:  ou(a)+au’(a)= A, Bu(b)+pu’'(b) =B,
Aytaylik, ¢, (t)=kt+d , U holda (e,a+a)k +a,d =A, (Bb+8)k+4d=8. Kramer
goidasiga asosan, k=D, /D,d =D, /D, bu erda

_|aata a D - A« |aatoa A
_ﬁ0b+ﬁl al’ < |B al’ d_ﬂob"'ﬂl B’
) (X) = (=) (b =X b) 0,00 = (=27, ~X), 121 7, =b+ ALAAL+ A +DLi =L,

[16]

1.0DT uchun chegara masalani Galyorkin, kollokatsiya, EKK usullarda yechish.
ORIGIN :=1 p(t) :=t> q(t):==-t f(t):=(6/t°-3/t) ua(t):=1/t> a:=1b:=2 L:=b-a
n=4h=L/ni=lnx=a+ih/(n+1) a0:=101:=0 A:=150:=3 f1:=1B:=05

ala+al a0 A a0 ala+al A
D= MDK = MDd =
{ﬁ0b+ ik ,BO} {B ﬂo} {ﬁ0b+ il B}

D :=|MD| Dk = |MDk| Dd :=|Mdd| D =—4 Dk =2.5 Dd =-0.625 k := Dk/D d :=Md /D

pynrxyus @0(t) =kt +d — —0.625¢ +1.625 ¢0(¢) .= —0.625¢ +1.625

pynryus o(j,t): j=L.n y; =b+ BLLI(BOL + BI(j +1)), o(/,1) = (t—cz)H(}/j —1)

(1,0 =9¢"(J,) + p(t)¢'(J,t) +a(t)e(j,1) x() = (1) —0"(t) + p(t)p0'(t) + q(t)pO(t)
i=1.n aK;;=w(j,x) bK = z(x) [aK|=9.515*10"" cK :=aK™bK

aG, ; = Int(y(j,H)e(i,1),t=a.b) bG, = Int(x(t)e(i,t),t =a.b) [aG|=9.515*10"" ¢G:=aG~'bG

aE, ;= Int(y (j,thw(i,t),t =a.b) bE; == Int(y(t)y(i,t),t =a.b) |aE|=0.012 cE :=aE "bE

uK (t) == ¢0(t) + Sum(cK.o(i,t),i =1..n)
UG(t) = p0(t) + Sum(cGp(i,t),i =1..n) UG; :=uG(x;) U, ; :=uG;

UE(t) = O(t) + Sum(cE;p(i,t),i =1.n)uE, :==uE(x) U, =UuE, ua, =ua(x;) U, :=ua

i

0.974 0.957 0.947 0.942 0.963 0.945 093 0.92
U 0.933 0.822 0.696 0.574 (U- 0.945 0.87 0.79 0.716 )
10972 095 0932 0.916] - 10.963 0927 0.89 0.853

0.907 0.826 0.756 0.694 0.907 0.826 0.756 0.694
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Izoh. Qavs ichidagi echim quyidagi holga mos: «0=p0=1,01=p1=0,A=B=1.
2. ODT uchun chegara masalani chekli ayirmalar usulida echish.

ODT sifatida ushbu tenglamani olamiz: u”(t)+ p(t)u’(t) + q(t)u(t) = f (t) .

p(t) =t q(t):=—t, f(t):=6/t"-3/t,a=1b=20a()=1/¢* //koeffitsientlar

n:=10 i:=0..n t;:=1 t =2 h:=(t -t,)/n t =t,+ih Il kesma, parametrlar

a0:=1al=0 »0:=1 B0:=3p1:=1,1:=0.5 /[ CHSH
koeffitsientlari

b, =20h—al,c0=al,d, = y0h, //0-tenglama koef.lari

a, =-pLb =p0h+p1d =ylh /In-tenglama koeffitsientlari

i=1,..n-1,a =1- ph/2,b =qh*-2,¢c, =1+ p.h/2,d, = f,h*//i-tenglama koef.tsientlari
ut(x):=1/x>  ut =ut(x) /l anig echim va uning giymatlari
Mgo:=a0h-al my, =al d,:=»0h // Mathcadda O-tenglama koeffitsientlari

i=ln-1m,_ =1- p(x,)g m;=b m,, =1+ p(x,)g d, == f(x)h? //i-tenglama koef.

ii+l -

m, ., =p1lm,=p0h+p1 d =y1h /[ Mathcadda n-tenglama koeffitsientlari

u:=m"d /Il CHAS ni echish va ekranga chigarish  //tagribiy va aniq
yechimni chigarish
u={0/| |1 2 3 4 5 6 7 8 9 10

1| |0.8276 | 0.6963 | 0.5941 | 0.5131 | 0.4478 | 0.3944 | 0.3502 | 0.3132 | 0.282 | 0.2554

Masalani Mapleda yechish. y® +y=2x-7,y(0)=0, y(%)=0 chegara masala

yechilsin.

restart; de:=diff(y(x),x$2)+y(x)=2*x- .

Pi;
sond:=y(0)=0,y(P1/2)=0;

cond::y(O):O,y(%):O i 3x -x = £ x  2x 2=

>dsolve({de,sond},y(x));
Y(X) = 2X — 7 + 7 COS(X) “1o]
yl:=rhs(%):plot(y1,x=-
10..20,thiskness=2);
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