JluHeUHblIe ypasHeHuUs 2-20
rnopsioka ¢ NOCMoOsIHHbIMU
KoaghpuyueHmamu

Jlekumnsa 6




Bbieo0 chopmyn obujezo
peweHusi JIOY 2-20 nopsiOka
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Cnywai1.Ecnm P _ o 710

xapaKTepMCqueCKﬁe ypaBHEHNE UMEET [Ba
Pa3fNYHbIX JENCTBUTESNbHbLIX KOPHS k #k, €R
B aTom crniyyae obulee pelleHme nMeeT Bua

- ki x kyx
y=Ce" +C,e”




lpodosmkeHue

2

Cnyyau 2. Ecnn %—q:o . TO

XapakTepucTnyeckoe ypaBHeHNe MMeeT
OOWHAaKOBbIE KOPHU k, =k, =k

UacTHble pelueHus JIOY Bbibupaem Tak,
4YTOObI OHU ObIIN NIMHENHO HEe3aBUCUMbIMW:

V1= e" 4 Vo = xe™ .
Obuee peweHue JIOY 2-ro nopsaaka oyaet
umeTb BU4  y=e"(C, +xC,)



lpodosmkeHue

2
Cnyyau 3. Ecnu £ _ g<0 . TO

xapaKTepMCTquCKée ypaBHEHMe NMMeeT ABa
KOMMJTEKCHO-COMPSAYKEHHbIX KOPHS
P

ki=a+Bi Wk, =a-pi,./0eq=-L

2
p2

ObLwee peweHune JIOY 2-ro nopsaka B
OEVUCTBUTENBLHOU OOPME MOXHO 3anucaTb

BBWAC 5, = ™ (C, cos Bx + C, sin fx)

§ woe



O6uwee peweHue JIOY 2-20 nopsioka e
3asucumMocmu om KopHeu
Xapakmepucmu4ecKo20 ypaeHeHUs

1.Ecnm &k, =k, € R 10 y=Ce"" +C,e""
2. Ecrm ky =k, =k ,T0 y=¢"(C, +xC,)
3. Ecnn . =a £ i ,TO

y =e“ (C, cos Bx+ C, sin fix)
4. Ecnn g, =+pi, TO

y =C, cos fBx + C, sin ffx




lpumep

HanTtn obLlee pelueHne ypaBHeHUS

y'+y -12y=0
CocTaBUM XapaKkTepucTn4eckoe
ypaBHeHue y''+ y —12y =0 Ero KopHwu
NEeNCTBUTENbHbI U PasnnYHblik = -4k, = 3 .
[ToaToMy 0OLLEee pelleHne

y=c€e¥ +ce”




lpumep

PelunTb ypaBHeHue y"+4y'+4y =Q.
XapaktepucTtnyeckoe ypaBHeHUe

k’+4k+4=0

MMeeT [1Ba KpaTHbIX KOPHA K, = =2,
NO3TOMY MCKOMOE 0OLLiee peLLeHne

—2
y=€e(q +¢C,X)-




lpumep

PeluunTb ypaBHeHue y"+4y'+13y =0.

CocTaBuMM XapaKTepuUcTU4eckoe
ypaBHeHUEe  k?’ +4k+13=0 . KOpHu
3TOrO YpaBHEHUA k., = 2++/4-13=-2+3
KOMMNEeKCHo-conpsXeHHble. ObLuee
pPELLEHNE NCXOOHOro YpaBHEHUS:

y = e %(c, cos3x+ c, sin3x)




Teopema o cmpykmype obuie2o peweHust

JIUHeliHo20 dughhepeHUUarIbHO20 ypasHeHUs
2-20 rnopsioka

Obuwee peweHuUe ypasHeHUSs
y"tpytqy = f(x),
ade p U qQ nocmosHHsble, a f(x)70 ,

pasHo cymme obuwiez2o peweHus
OOHOPOOHO20 ypasHeHus y"+py'+qy =0

U KaKo20-HUbyOb YacmHOo20 pelweHuUs
HeOOHOPOOHO20 ypa8HEHUS, M. e.

y:yo"'j7




[Tloo6op yacmHozo peweHust JIHOY no
eudy rnpaeou Yyacmu MemoooM
HeoripedesieHHbIX KO3ghpuyueHmos

1. Myctbf (x) = ae™. Toraa YacTHoe
peLleHne ULLYT B BUAE:

a)ectm k,#m, k,zm ,T0 y = Ae™
6)ecrmk =m, k,#m ,T70 Yy =x4de™
B)ecnn k, =m, k,=m ,T0 y =x"Ae™




lpodosmkeHue

2. Myctb f(x)=P,(x)- €7, rae P.(X) -
3agaHHbI MHOroYsneH . Toroa 4YacTHoe
pelleHne ypaBHEHUA ULLYT B BUAE:

ajecrm ki =mk,#m,T10 =0 (x)-&™
O)ecrim ki =mk, # M, 10 y=xQ,(x)-&™
Blecrm k= k, =m0 y=x*Qn(x)-&™
A€ Q,(X)=Ax" +Ax"" +..+A4 x+A
-MHOFO4S1EH C HeonpeaeneHHbIMM

KO dpULIMEHTAMM.




B npaeou yacmu ypaeHeHUsI-

MHO204J1eH
1.Nyctb f(X)=P,(X), rne P (x) -
3aJaHHbI MHOMOYMEH. OTO YaCTHbIN
cnydau f(x)= P (x)-€™ npun [T1=0. Toroa

aJecrim k =0k =0 ,T0 yV=0Q (x);
O)ecrn k =0k, =0 ,TO Yy =XxQ (x);
B)eCrM k — k, = 0, T0 ¥'= X°Q,(X).




B npaeou yacmu ypaeHeHuUs -
mpu2oHoMempu4ecKuu rnosiuHOM

5. Nyctb f(x) =e™ (P, (x)cos fx + 0, (x)sin fx)
rAe CTeneHn MHOToYNeHoB P (x) U O, (x)
BOOOLLE roBOpSA pa3nnyHbl. Toraa

a)ecnu k,,, #a = Bi, TO YacTHoe

pelleHne ULLyT B BNae

y =e” (T,(x)cos Bx + R,(x)sin Bx)
roe cteneH MHOroYsieHoB T.(x)V R,(x)

PaBHbl | — max(n, m)




[lpoOormKkeHue

6)ecnn k,,,=o £ Pi ToO YaCcTHOE peLleHne
MLLYT B BUAE:

y =xe” (T,(x)cos Bx+ R, (x)sin Bx)
[lpumep: yka3aTb BUA YaCTHOIoO peLleHns
ypaBHEHUA 1"+ 23"+ 5y = xe " sin2x -
XapakTepuctnyeckoe ypaBHeEHNE

2 12k +5=0 nmeeT:[J=-16 1 KOpHU

K, = ‘22“" _ _1+2i, @ peLleHne nMeeT BUA

y =xe " ((Ax+ B)cos2x + (Cx + D)sin 2x)
W =y=e




PelwnTb ypaBHeHne y'’' + 3y + 2y = 3™
k? +3k+2=0 . KopHu aTOro ypaBHeHUS

k. = —1,k, = —2A€NCTBUTENbHbI 1
paBJ'II/ILIHbI Nno3aTomy oblLee peLleHne
COOTBETCTBYIOLLEr0 0AHOPOAHOTO
ypaBHeHust UMeeT Bua Y, = GE ~ + c2e
CocTaBMUM YacTHOE peLleHne

HEOAHOPOAHOTO YPABHEHWSA N0 BUAY
npasow yactu: f(x)= 3>




lpodosmkeHue

Cpegmn KopHen xapakTepucTmn4eckoro
YPaBHEHUA HET PaBHbIX YNCITYy M =2.
Moatomy uwiem y B Buae: y= Ae”™ |, roe
A — HeonpedeneHHbIN KO3 PULMNEHT .
y'=Ade*2, V' = Ae” - 2° MoncraBum
y,Vy',y'' BypaBHeHue. iveem

AAE + 3A- 2% + 2Ae® = 3 - Hanee
nveem 12A=3 n A= Va.

1

- . 1
y =Zez , yzcle‘x+cze‘zx+zezx




