Ob0pa3zen BBINOJHEeHHS dTama #6

Kypcosas paboma
no kypcy «lughgepenyuanvuovle ypagrneHus».
Buinoanun cmyoeum epynnot 70-201C Heanoe U. .

Bapuanm Nel
Jran #6
3ananue:
Bapuanm Nel Oman #6
2x2y"+(3x = 2x2) - y'=(x +1)- y =0 3ananue.

1. Haiftu npubnmkeHHO-aHATTUTHYECKOE
peuenue 3anaun Komm metogom
HEOTpeAeNeHHBIX KO3 PHUITNEHTOB.

2. Haiiti mpuGnmKkeHHO-aHATUTHIECKOE
peuenue 3anaun Komm metogom
MoCJIeI0OBaTEILHOTO AU HEepEeHITUPOBAHUS.

yh=0, y®=1

Jlano: 2x°y’+(3x —2x2)-y—(x+1)-y=0 y(1)=0, y (@) =1.
Bmeck: xg =1, y(x0) =y =0, y(xo)=yp=1.

Bripazum u3 auddepeHnnanbHOro ypaBHEHUs CTapLIylo MPOU3BOJHYIO M MPOAHATU3HPYEM
[IPaByIO 4acCTh:

, —(Bx=2x2)-y+(x+1)-y
y = 5
2x
f(x,y,y")
T.x. pyskuusa f(X,y,y’)ABIsgeTcs aHAIUTUYECKOH B HAYaIBHOM TOUKE (Xo,yo,yb) =(1,0,1),

. =X =2x2) YV +(x+1)-
= f(x,y,y)= ( )2y2 (x+D)y
X

pelieHne OyaeM MCKaTh B BUJE OECKOHEUHOrO psAja M0 CTENEHIM (X —Xq) = (X —1).

Yactbl. MeToa HeonpeaeeHHbIX KO3()(PUIIEHTOB.

Bynem uckartsb pemenue 3agaun Ko B Buze:

y=Co(x =D +C;(x =)' +C,(x = 1)* +C3(x = 1)* + Cy(x = D* + Cs(x = 1)° +... =
=Cy+C(x=D+Cr(x —1)? +C3(x = 1> +C(x = D* + C5(x =1)° +...

Torna:
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Y =Ci(x =D +2C, (x =)' +3C5(x = 1)2 +4C,(x = 1)* +5Cs (x = )* +... =
=C; +2C,(x = 1) +3C5(x = 1)? +4C, (x = 1) +5Cs(x = )* + ...

y' =2C,(x —1)° +6C;(x =)' +12C, (x =1)* +20Cs5(x —=1)* +...=
=2C, +6C;(x =)' +12C, (x =1)* +20C5(x —1)° +...

Beimumem koaddurments nuddepeHmanp,Horo ypaBHeHUS:

ko3 purent mpu y”
xko3pdunent npu y’
KOX(QPUIHUEHT TpH Y :

K03 pULIMEHT TpU CBOOOTHOM UJIeHE

g;(x) = 2x?
g2,(x) =3x —2x2
g3(x) =—(x+1)
g24(x)=0

Koadumuent g,(x) sBIseTCS KOHEUHBIM PsiIOM O cTeneHsaM (x —1):g4(x) =0-(x— 1)0.

IIpeacraBuM ocranbHble KOIPPUUUEHTBI g;(X), g,(X), g3(X) B BHUIE PsIOB IO CTENEHSIM

(k) (Xo)

(x —1), ucrmonp3yst popmyny Teimopa: g(x) = zg (X=X )

o k!

3ameuanue !
Koaddumuenter 1Y mpencrapisroniue codoi JIFOObIe YHMCIOBBIE KOHCTAHTHI HE HYXKHO
packKiiagblBaTh B PsJl, TOCKOJIbKY J'IIO6a$I KoHcTaHTa M MOXKeT 6BITB npeacTaBjICHA

KOHEUYHBIM PAJIOM IIO CTENEHAM (X —X(): M =M (x - xO)O.

Takxe He HYXHO pacKiaIblBaTh B Psii KOA(D(UIMEHTHI, YK€ SBISAIOMIUECS KOHEUHBIMU

psanamMM IO CTeNeHsM (X —X(), HampuMep KoddduuueHT 3x2

3x 2

o CTCNCHAM X, T.K.

=0-x"+0-x+3-x>2 - KOHEYHBIN PsI.

gl(X):2X2 gl(l)zz gl(X):g(X—l)O‘i‘i(X—l)l+i(X—1)2 _
g1(x) =4x gi(l)=4 N ol It 2!

gix)=4 gi()=4 =2+4(x—D)+2(x—1)?

gix)=0 gl(1)=0

200 =327 gy()=1 2200 =+ (x =D+ L x -+ THx 12 =
g5(x) =3-4x gh(1)=-1 N 0! 1! 21

gh(x)=- gHr()=-4 =1-(x-D)-2(x-1)?

25(x)=0 g5(1)=0

Crp.2




Ob0pa3zen BBINOJHEeHHS dTama #6

g3(x) =-(x-1) gi(h)=-1 S YN st DO B P
gh(x) =-1 (D) =-1 N g3(x) ol x-1"+ I (x—1) (x—1)
g5(x)=0 g5(1)=0

[lepenuinemM MCXOMHOE ypaBHEHHE, UCIIONB3Ys TPEACTABICHHUE B BUIE PANOB I y, v,y  u
BCeX KO3 PHUIIUEHTOB:

{244(x =) +2(x =1)* }-{ 2C, +6C3(x = 1) +12C, (x =1)* +20C5(x = 1)° + ... } +
+{1-(x=D)=2(x =1 }-{ C; +2C,(x =) +3C5(x = 1)? +4C,(x =1)* +5Cs(x = D* + ... } +

+{—2-(x=D}{Cy+Ci(x =D +Cr(x =D)* +C3(x 1> + Cy(x = D* + Cs(x = 1)’ +...} =0

Packpoem ckoOku, TpuBeIeM MOMOOHBIC ClaraeMble IPH OJWHAKOBBIX CTEMeHsX (x—1), a
3aTeM MpupaBHsieM KO3()(UIMEHTH NpU OAMHAKOBBIX CTemeHsX (Xx—1) B JeBoW M mpaBoi
YaCTU ypaBHEHUSI:

JIEBasdA 4acCThb HpaBaH

JaCTb
x-1° | 4C,+C-2C, = 0
(X — 1)1 12C3 + 8C2 - Cl + 2C2 - CO - 2C1 = 0
(X — 1)2 24C4 + 24C3 + 4C2 + 3C3 - 2C2 - 2C1 - Cl - 2C2 = 0

OxoHuaTenbHO NOJIy4YeHa cucTeMa 4-X anredpandeckux ypaBHEHUH ¢ 6-10 HEM3BECTHBIMHU:

—2Cy+Cy+4C, =0
—Cy—3C, +10C, +12C; =0
—3C, +27C;+24C, =0

—5C, +7C5+52C, +40C5 =0

Omnpenenum koddduiuentsr Cou C; 13 HaYaIbHBIX YCIOBHIA:

y)=0 = Co+C,(1-D)+Cr(1-1)>+C3(1-1)>+..=0,  cuegosarensno, Cy =0.
y()=1 = C;+2C,(1-1)+3C;(A-1)>+4C,(-1)>+..=1, cuenosarensro, C; =1.

Crp.3




Ob0pa3zen BBINOJHEeHHS dTama #6

Torna cucrema mist ornpenieneHust K03)GUIUEeHTOB IPUMET BU:

-2-0+14+4C, =0 4C, =-1

-0-3-1+10C, +12C53 =0 10C, +12C5 =3

_3.1427C4+24C, = 0 o 27C; +24C, =3

—5C, +7C5+52C4 +40C5 =0 -5C, +7C53+52C, +40C5 =0
Omnpenenum ko3pduuuentsr C, nu C3 U3 CUCTEMBI, TOITYYHM: G, = —i, Cy = %

OKOHLIaTeJ'II)HO, 3alTMIIEM HpI/I6J'II/I}KeHHO—aHaJ'II/ITI/ILIeCKOG PEIICHUE 3aJa49n Kormm.

1 , 11 3
OrBer: ly=x-1)—X-D"+—xx-1)"+...
y=x-1) 4( ) 24( )

Yacrb2. MeToa nocjienoBaTejibHOT0 1 depeHunpoBanus.

nd (k)
bynem uckars pemenue 3agaun Kommu B Buje: y = Zak (x— xo)k , THE a, = YT('XO)
k=0 !
W3 Ha4aJIbHBIX yCIOBHIA: yb)=0 = ap= % = % =
, ya 1
1 = 1 - A =—"=-= 1
y(@ 1=

Haiinem y” u3 nuddepeHimanbHOro ypaBHEHUs:
y = (x+1Dy—(GBx—-2x%)y _ xy+y-3xy +2x%y’
2x2 2x>
Boruucnum y” B Touke Xy =1 mpu yenosun, uto y(1) =0, y'(1) =1:

Ly +yM)=3-1-yM+2-12-y'A) _1-040-3-1-1+2-1%-1 1

“( =—— =
Yo 2-12 2 2
=
v -2 1
a2:—:—:—_
2! 2 4

Haiinem y” , mpoauddepennuposas y” 1o x:
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’

g7 = (xy +y-3xy + 2x2y'] B

2x2
_(y+xy' +y =3y =3xy" +4xy + 2x2y")2x% — 4x(xy + y = 3xy’ +2x%Y) B
- 4x* -

B y+xy'+y'—3y'—3xy”+4xy'+2x2y”_Xy+y—3xy'+2x y

2x2 x> B
Y Y Y WL Y YL
2x2 2x 2x? 2x® 2x X x2 x> x* x
2x°  2x  2x° 2x° 2 X° X

Borancnum y” B Touke X =1 npu ycnosum, uro y(1) =0, y'(1) =1, y’(1) = —5

y vy  yO  3yD 3y'QD) ., yd yd

+ + - +y () ——=5—-—F"=
212 2.1 2.2 2.2 21 y® I
:9+l+l+§_—3'(_1/2) +(_l)_9_9 = H = az = y (1) =—11/4 :E
2 2 2 2 2 21 1 4 31 6 24

y () =

OxoH4YaTeIbHO, 3aMUIIeM MPUOTNKCHHO-aHATUTHYECKOe peleHue 3aaa4u Kommu.

11

OTtBeT: |y = (x—l)—i(x—l)2 o (x—1)7°+...
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