DGL (ay” + by’ + cy = g(x)) Losung+

Aufgabe 1
y// o 3y/ o 4y — 362;v

allgemeine Losung von y” — 3y’ — 4y = 0:

N —3\A—-4=0
A+D(A=4)=0
A =1

N =4

yn(x) = Cre™® + Coel®
partikulire Losung von y” — 3y’ — 4y = 3e**:

Ansatz: y, = Ae*® (Methode der unbestimmten Koeffizienten)

Y, = 24e*
Yy = 4Ae™
4Ae* — 6Ae*™ — 4Ae** = 3
—6Ae* = 3%
—6A = 3e** (Koeffizientenvergleich)
A=-1
yp(x) = _%eh

allgemeine Losung:

y(z) = yn(z) + yp(z) = Cre™™ + Cae™ — %eggg

Ubungen



Aufgabe 2
y”—l—2y’+y:x2—x

allgemeine Losung von y” 4+ 2y +y = 0:

MN4+2X2+1=0
A+1)2=0
Ao =—1

yn(x) = (C1 4+ Cox)e™
partikuliire Losung von y” + 2y’ +y = 2% — a:
Ansatz: y, = Av* + Bx + C

y, =2Axr+ B

y, = 2A
2A +2(2Ar + B) + (A2 + Be + C) = 2> — 2

Az + (4A+ Bz + (2A+2B+C) =2 —x
A=1
4A+ B=-1 = B=-5
2A+2B+C=0 = (C=8

yp(x) = 2% — 5z + 8
allgemeine Losung:

y(z) = yn(x) + yp(x) = (C1 + Cox)e™® + 2> — 5z + 8



Aufgabe 3
y" + 2y + 2y = 10sin(2z2)

allgemeine Losung von y” 4 2y + 2y = 0:

M4+2X24+2=0
Ay =—1—1i

yn(z) = (Cl sinx + Cs cos JJ)e_x
partikulére Losung von y” + 2y’ + 2y = 10sin(2z):
Ansatz 1: y, = Asin(2x)

y, = 2A cos(2x)

y, = —4Asin(2z)

—4Asin(2x) + 4A cos(2x) + 2Asin(2x) = 10sin(z)
—2Asin(2x) + 4A cos(2x) = 10sin(2z) + 0 cos(2x)
—24A=10 = A=-5
4A=0 = A=0 %
Ansatz 2: y, = Asin(2z) 4+ B cos(2x)
y, = 2A cos(2x) — 2B sin(2x)
y, = —4Asin(2z) — 4B cos(2x)

in die inhomogene DGL einsetzen:

—4Asin(2x) — 4B cos(27)

— 4B sin(2x) + 4A cos(2x)

+ 2Asin(2x) + 2B cos(2x) = 10sin(x)
(—2A — 4B)sin(2x) + (4A — 2B) cos(2x) = 10sin(22)

—2A—4B =10
4A—2B =0
A=-1
B=-2

y(x) = yn(x) + yp(2)
= (Cysin(z) + Cy cos(z))e™™ — sin(2z) — 2 cos(2x)



Aufgabe 4

T

y' =3y —dy=e"

allgemeine Losung von y” — 3y’ — 4y = 0:

A3 —4=0
A+1)(A—4)=0
A= —1

Ay =4

yn(z) = Cre™® + Che'®
partikuldre Losung von y” — 3y — 4y = e™*:
Ansatz: y, = Ae™

y, = —Ae
y;’ = Ae™"

Ae™® + 34 —4e P =¢ "

0=e" keine Losung

2. Ansatz: y, = Ave™® eigentlich (Az + B)e®
y, = Ae™" — Aze™
y, = —Ae™ — (Ae™® — Aze™) = —2A4e™" + Aze™”

(—2A4e™" 4+ Aze™™) — 3(Ae™ — Aze™™) —4Aze ™ =e™*
(—2A—3A)e " =¢e"
—HAe " =e7"
A=)
y(x) = yn(r) + yp(2)

= Cle ™ + Che’® — Lpe@
1 5



