NEKLINA 5



JInHeUHble A1Y 2 nopaaKa ¢
NOCTOAHHbIMU KO3 PULMEHTaMM C
npaBoi YyacTbio (HeoaHOPOAHbDIE)
O6wmiteug: Y +PY +ay=T() @) rae p.q -

NOCTOAHHbIE KO3pduLMeHTbl, npaBas Yactb f(X) - HekoTopas
bYHKUMUA.
Mo Teopeme (o cTpykType) 06Wwmii BUA pewenuns:y =Y + y*
roe Y- obuee pelieHne cOOTBETCTBYIOLWENO 04HOPOAHOrO
ypaBHeHua, a Y~ -Kakoe-nnbo yactHoe pelieHue JY @

Nonck Y~ 3aBucuT oT npasoi yactu (pyHKumm f(X)).

Paccmotpum cnyyam, korga f(X) nmeer
«cneyuanbHbIM BUAY



BapuaHT 1 (3KcnoHeHTa):
NMpasas yactb umeet Bug f(X)=ae™ .

Torpga 6yaem MCKaTb YacTHOe pelleHue Y B BUAe:
y = Ae”
OAHaKo, ecnn OANH U3 KOPHEM

XapaKTepPUCTUYECKOro YPaBHEHUA paBeH a, TO
nonaraem Yy = Axe™

Ecnun e 06a KOpPHA XapaKTEPUCTUYECKOTO
YPaBHEHMA PaBHbI O K =k, = Y 10 nonaraem

y* — AXZeax
KoadpunumeHT A HaxoanTCaA MeToa0M
HeonpeaeneHHbIX Ko3dPULMNEHTOB.



BapuaHT 2 (MHOrouneH):

[paBaa YacTb €CTb MHOFOY/1IEH CTENEHU M OT X
f(x)=P.(X)=a,+ax+---+a_x"

Torpga uwem y* B BUAE

Y =R, (X) = Ay + AX+--+ A XT

OAHaKo, ecnm oAUH N3 KOPHEM XapaKTepUCTUYECKOro
YPaBHEHMA paBeH HY/l0, TO Noaaraem

y* :XRm(X):AbX+ A&XZ _|_._._|_Anxm+1



BapuaHT 3 («TpuroHomeTpua»):

[paBas YacTb eCcTb JIMHENHaA KOMOUHaLUMA
TPUTOHOMETPUYECKMNX GYHKLUMN

f (x) =acospBx+bsinpx
Torga nuem 4acTHoe pelleHue B BUAe
y" = AcosfBx + Bsinpx

OaHaKo, eC/M KOPHU XapaKTEPUCTUYECKOTO
ypaBHeHua K, == , To nonaraem

y" = x( AcosPx+ Bsinfx)



BapuaHT 4 (MHOrous1eH ¢ S3KCMOHEHTOM):
oxX
[lpaBaA yacTb UmeeT BUL, f (xX) =P_(x)e

y =R, (x)e”

Ecnau e oAnH 13 KOpHEeN XxapaKTepucTU4ecKoro
ypaBHEHUA paBeH a, TO , KaK BCeraa B 3TOM C/1yyae,
YMHOXaem Y Ha X

Yy =XR_(x)e”

B aTOM chyyae

* 2
Echn oba KopHA paBHbI &, TO YMHOXaem Y Ha X

Y =Xx*R_(x)e™



BapuaHTt 5 (Hanbonee obwumi). Npasaa 4YacTb UmeeT
BAA: f(x) =(P,(x)cosPx+Q,(x)sinpx)e*

Mpu OTCYTCTBMM «pe30HAHCa» Uem Yy~ B BUAe
y* = (R (x)cospx+S,(x)sinpx)e™

rae | =max(m,n)

Ecnn e KOpHU XapaKTepUCTUYECKOro ypaBHEHMUA

k1’2 =OLiIB ,TO

y* =x(R (x)cospx+S,(x)sinBx)e*™



PeweHue nMHeUHbIX HeogHopoAHbIX AY
BTOPOro nopaaKka metogom sapuauum
NPOU3BOJ/IbHbIX MOCTOAHHDbIX

O6uwee peweHwe ypasHenns Y + PY +ay = (X) @
y=y+y

YacTHoe peweHne Yy~ MOXKHO HalTn meTogom JlarpaHka
(MeToooMm BapuaumMm NPomn3BOSAbHbIX MOCTOAHHbIX).

Nycte ¥ =C,Y;(X) +C,Y,(X) obuiee peweHne cootser-
CTBYIOLLLErO OAHOPOAHOrO YPaBHEHMA

byaem cuntatb, Uto G| = Cl(X), C, =GC, (X) Takue, uto

Y" =C(X)Y1(X) +C5(X)Y,(X) pewenme ypasrenus (2)



Mmeem (y') =cly, +Cyy +Chy, +CY)
Moa6epém C1(X), C,(X) Tak, utobbl cy,+CY,=0
Toraa

NoactaBum B ypaBHeHwe (2) :
CIY; +CiYy'+CoYs +CoY5 + P(Crys +Co Y5 ) +
AN +q(C1Y1+C2yZ)= f(x);

Cy(Y1'+ Py + QY ) +Cy (Y5 + PY; +0QY, )+

\. / . /

’ ’ +C1y; +CoY5 = F(X)




CnepoBatenbHo,  CY; +C,Y, = f(X)

Nonyyaem < CrY1 +CaY, =0
C1Y; +CoY, = T(X)

Cncrtema umeeT eAUHCTBEHHOE pelleHue (novemy?)

1
CoS’ X

Npumep. y'+4y =

xapaKTepucTmueckoe ypasHeHme: K°+4 =0 k,, =121
Nwem pelueHune B Buae

y=Y+Yy,
y= c10052x+025|n 2X;

y* =¢,(X)Ccos2X +C,(X)sin2X;



¢/ (X)cos2x + ¢, (x)sin2x =0
§ 1

[Tony4yaem

C{(X)(—ZSiﬂ ZX) +C5(X)2C0S2X = —
X COS™ X

Pewaem 3ty cuctemy metoaom Kpamepa:

COS2X  sIn2x , o
A= _ = 2C0S° 2X+2SIN“2X=2;
—25IN2X 2C0S2X

0 Sin 2X _ .
A= g ~ —=sIn2x  -2sinX
' 2c0s2x| cos’X ~ COSX

cos’ X



COS 2X 0
COS2X
AZZ . 1 — 2 ’
—25In 2X 5 COS” X
COS” X
CnepnoBaTenbHO:
, A SInX
i(x) =2 =—""
A COS X
, A COS 2X 1
A 2C0S° X 2C0S” X

UHTerpupya, nonyuymm

¢, (X) =In(cosx); C,(X) :1—%tg X,



Obuwee peweHne: y=y+y =

. 1 .
= C,C0S2X+C,SIN2X + Incosx-cost+(x—§tg xj-sm 2X.



Cucrtembl AMHeUHbIX Y ¢
NOCTOAHHbIMU KO3 PUUMEeHTaMN
O6wmnm BI/I,EI,'

!
Yi=au Yt Y, +-+ Y,
Yo =y Yy +8yY, ++ 8,5, Y,

\y; =ady Y, Ty, +---t+a,, Y,

Vi:Yos--4r Yy - HEU3BECTHbIE (MCKOMbIE) PYHKLNM



OrpaHnymmca caydaem n=2:

Yi=a,, Y, a5y,
Yo =ay Y +ayY,

PaccmoTpum ABa MeToAa pPeLIeHMNA CUCTEMDI
1) cBepeHMe K 0 4HOMY YPaBHEHMUIO 2 MOPAAKA;

2) MaTPUYHbIN MeTOoa.



1) CeedeHue K 0OHOMY ypaBHeHUIO.

OnddepeHumpyem, Hanpumep, 1-oe ypaBHEHMNE CUCTEMDI
Yy =2an Y ta,Y;

M NOACTaBMM W3 BTOPOro ypaBHeHUA Y, . Monyunm

Vi =an Y +a,Y,

r’ /
Yi=apy tap (AyY; +ayY,)
B utore bynem nmetb

yi’f(all +89 ) Y1 +( 81182 — 15851 ) Y, =0

J/ . J/

9

p q
% yi+pP-y;+q9-y;=0.

PelleHMe TaKUX ypaBHEHWI PacCMOTPEHO paHee.



Mpumep. ;yl' =2y +Y,

Y, =3y, +4Y,
NpMBOAUTCA K BNUAY

KopHU XapaKTepPUCTUYECKOro YpaBHEHUA

Toraa
Hanpgem M3 NepBOro ypaBHeHMA cUcCTembl
X o5X X 5X
ce” +5c,e”” =2ce” +10c,e™ + y,
X 5X
(X 5X
OTBeT: VLS EE oL

o X 59X
Y, =—ce” —ocye



2) Mampu4HbIli Memod

’ —
Vi =8y, Y +anY,
HYacTHoe pelleHne cuctemol <

/
+d
6yaem ucKaTb B BUAE: y2 dy1 Y1 Ta2Y;
kX .
MoacTtaBum Y, Y, B cmctemy n COKpaTum Ha e =0 .

(ak =a,,00+a,,p
9

\Bk = a,,0L + A,
Nnu

(8, —k)a+a,p=0

Cuctema nmeet HeHyneBOe pelleHne, ecaun onpeaennTesib
€€ paBeH HyIo.
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PacKpblBada onpeaennTesib, NOJy4nm
2 _
K* — (all + Ay, ) K + (a11a22 - a12a21) =0
- Xapakmepucmu4yecKoe ypasHeHuUe CUCTEMbI.
BO3MOXHbI pasHble cayyau.

PaccmoTpum npumep. PelwnTb cCUCTEMY:

dy; B
<dX—Y1 Yo
d
R



1-k 1

XapaKTepucTtnyeckoe ypaBHeHue 41—k =0
k®—2k-3=0; k =-1, k, =3,

YacTHble pelleHus Ullem B Buae

D = ael, vl = ek,
v = e, Y2 = B ek";

Mpu k= -1 cuctema (3) umeer pewenne o4 =1 3 =2.
Npu k=3 pewenne cuctembr o, =1, 3, =—2.
Toraa

y(l) _ e_X, y(1) _ Ze_x; yl(2) _ esx’ ygz) _ —263X;

1



OTBeT:
Oblwee peweHne NCXOAHOU CUCTEMDI

-

—X 3X
yl — cle + 628 ;

o —X 3X
Y, =2cie " —2ce.



