DIFERENCIALNI ROVNICE, 2016/17 ¢ast I - ODR

Kontrolni otazky:

Kapitola 3: ODR VYSSICH RADU

3.2 Linearni ODR vyssich rada

. Co je to wronskian? Napiste, jaky ma tvar a na co se pouziva.

Co je to fundamentalni systém a kde se pouziva?

Co je to charakteristicka rovnice? Napiste jeji tvar a uvedte, kde se pouziva.

. Uvedte jednoduchy pfiklad nehomogenni linearni ODR 4. (5.,6.,...) Fadu s konstantnimi koeficienty.

Jaké znate metody feseni nehomogennich linedarnich DR vyssiho fadu s konstantnimi koeficienty? Jaké
jsou vyhody a nevyhody jejich pouziti?

Piiklady:

A. Najdéte obecné reseni homogenni linearni diferencialni rovnice n—tého radu:

1.
2.

10.
11.
12.
13.
14.

15.

2y" — 5y +2y =0

y'+6y +9y=0

y' =9y =0
A4y +5y =0
y/// + 16y/ — O

y' =4y +5y=0

y" +4y" — 4y — 16y =0
y"' =Ty +6y=0

y" — 6y’ +12y —8y =0
yv' =y +y —y=0
y"+y"+y —3y=0
y® —2y03) =0

[y = C1e® + Cpe2”]

[y = 3% (C1 + Co)]

[y = C1e*" + Che™37]

ly=Cr+ Czef%r]

[y = C1 + Cs cos 4o + C5 sin 4x]
[y = e2® (C1 cosz + Cysin )]

[y = Cre™** + Cye?” + Cze™ 7]
[y = C1e” + Cae* + C3e737]

[y = C1e?® 4 Cowe®® + C3x2e®”]
[y = C1e” + Cycosx + C3sin x]
[y = Cre® + e *(Cy cos 2z + Cssinv/2z)]

[y = C1 + Cox + C322 + Cye®?]

y®) + 7y £ 199" +13y" =0 [y = C1 + Cox + C3e™® 4 e~ 3%(Cy cos 2z + Cs sin 2)]

y®) + 109" + 25y’ =0

[y = C1 + (Cy + C3z) cos Vbz + (Cy + Csx) sin /5]

[y = C1 + Coz + C32% + (Cy + Cs2) cosz + (Cg + Crx) sin x]

B. Reste pocéateéni tlohu:

1.

2.

3.

y'—4y' +3y =0, y(0)=6,y(0)=10 [yp = 4e” + 2e37]
y' +4y +29y =0, y(0)=0,y(0)=15 [yp = 3e™2% sin 5z
4y + 4y +y =0, y(0)=2,4(0)=0 lyp = € 2%(z + 2)]



C. Metodou neuréitych koeficientu najdéte obecné fesSeni dané diferencialni rovnice:

1

2.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Y =2y + 2y =4

y" + 6y’ + 5y = 2522 — 2
y'+4y -5y =1
Yy =20 —x+2

"

Yy —dy

" =3z

y" —4y" + 5y = 10z% + 9z
2y +y —y = 10e>®

y" +y — 6y = 3¢

Ay — Ty — 2y = —be*®

y" + 3y’ + 2y = (20z + 29)e>”
y" — 4y = 3z3e”

y" — 2y + 5y = Twe?®

y" + 8y = 24e7 2%

2y" — by’ — 3y = 17sin 2x

y" — 2y + 10y = 37 cos 3x

y" —y = 4cos2x

y' +y=sinz

y" — 3y’ + 2y = 3sin 2z + 5 cos 2x
y" — 2y + 5y = 5e** sinx

y" + 4y = 8e®* 4 10e” cos

D. Reste podateéni ulohu:

1
2

3

Y —y=2(—a), y(0)=1,y(0)=1

[y =e” (Cicosx + Cysinz) + 2z + 2]

[y = Cre™5% + Cye™® + 5a? — 127 + 12]

[y = C1e” + Cre 5% — %]

[y = C1 cosz + Cysinx + 223 — 132 + 2]

[y = C1 + Coz + C3e’® — %333 — %:1:2]

[y = C1 + Cre®* cosz + C3e** sinx + %x?’ + %1:2 + %x]
[y = Cre™™ + Ches® + 3e37]

[y = C) + Che™3 + Che? — Lo—4o]

[y = C1e*® + Che 1% — Swe’?

[y = C1e™® 4 Coe ™2 + (x + 1)e3?]

[y = Cre* + Coe 2" — (23 + 227 + Lo + ) e”]

[y = Cie” cos2z + Cre®sin 2z + (fz — 41) %]

[y = Cre™2% 4 Che® cos v3x + Cse” sin 3z + 2xe*233]
[y = C1e3% + Cze*%‘” + % cos 2z — % sin 2x]

[y = €” (Cf cos 3z + Cy sin 3x) + cos 3z — 6 sin 3x]

[y = C1 + Cae” + C3e™* — %sin 2]

[y = Cicosx + Cosinz — %xcosx]

[y = Cre® + Cye®® — % sin 2z + %COS 2]

1.2z

[y = C1e®sin 2z + Coe® cos 2z + e** sinz — e* cos z]

[y = C1 + Cyco82x + Cssin 2z + 3e2* 4+ % (3sinx + 5 cosz) |

[yp = e +2e72 + 27 — 2]

Yy =407, y(0)=0,5/(0) = 1, y(0) = 2 lyp = 4 — 4e™" — Bwe~" — 20%¢7]

Yy =3y +2y =sinz, y(0)=0,y(0)=2

—11.2x _ 5, 4, 3 1
lyp = e 5€” + {5 cos T + 15 sin z]
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