a) |y”-4y’=0 =>P(oc)=oc3—4a=0=|a-(a—2)-(a+2)

_ 2x —2x
|y, =C,+C,-e%+C, .

b) g,(x)=27x*-e* ; keine Resonanz, aber quadratischer Vorfaktor

Ansatz: |y, =(Ax2 +Bx+ C)-ex = = (Ax2 +(B+2A)x+(B+C))~eX

A1)

vy =(Ax*+(B+4A)x+(2A+2B+C))-e* |y, =(Ax’+(B+6A)x+(6A+3B+C))-e"

eingesetzt in Dgl:
(Ax2 +(B+6A)x+(6A+3B+ c))-4(Ax2 +(B+2A)x+(B+ c)) = 27 x>

=|A=-9; B=6; C=-20. =y =C,+C, e*+C, 6™ —e"(9x*—6x+20)

b,) AWP y(0)=y’(0)=2; y”(0)=-2
= (1) C+C,+C,-20=2 (2) 2C,-2C,-14=2  (3) 4C,+4C,—-26=-2

Y ey = 16— 767 — €™ — 6" (9x* — 6x+20)

3 ;

=|C,=16; C,=7; C,=-1

c) 9,(x)=27x*+r-e"”
9,(x)=27x = Y = Ax® +Bx*+Cx wegen Resonanz zu a=0!

in Dgl: 6A —12Ax> —8Bx—4C = 27 X* =>A=—%; B=0; C=—2§7.

95 21 |9 >
= Y __ZX —Ex—‘—gx-(2x +3)

2x

2x
9,,(x)= r-e*, r>0 = einfache Resonanz zu a,=2 = W = ZPX’(Z) —|X j

r-e* | e
P(r) |r’-4

r#2: keineResonanz =y, =
2

A2)

xz-y”—3x-y’+3y=x3—i ; x>0
X

a,) x*.y”-3x-y’+3y=0 ; Ansatz |y=x" =>P(oc)=oc(oc—1)—3a+3=

o’ —4a+3=|(a-1)(x-3)=0 = |y, =C,-x+C,-x°
a,) xX°-y”-3x-y’+4y=0 ; Ansatz |y=x“ :>P(a)=oc(oc—1)—3oc+4=

o’ —4a+4= (oc—2)2=0 = |y,=C,-x*+C,-x*-Inx

x x
3x?

b) VdK: W(x)= =3x’=-x*=2x*>0

14 ”

Storfunktion:  g(x)=x— 13 wegen Normierung "1" vory
X



0 x°
’ 1 1 2 1 1
Ci(x)=—=" =——X+— =|C(x)=—-x——+K
1( ) 2X3 X_i3 3X2 2 X3 1( ) 4 X2 1
X
X 0
’ 1 1 2 1 1
C(x)=—" =— = =|C(x)==Inx+—+K
2(%) 2x° | 1 x——43 2x  x° o) 2 2x* ?
X

also gilt:  y,, = (——xz —12+K1]-x+[%lnx+—4+K2]-x3 =

A3)
a)

x(t)=3x—-2y+sint—9cost—-9t+5

) ] = y=x+y—-2cost-7sint—3=
y(t)=x+y—2sint+7cost—3t—1

=3x—-2y+sint—9cost—-9t+5+y—2cost-7sint—3=
=3y —-3y+6sint—21cost+9t+3—-2y +sint—9cost—9t+5+y—2cost—7sint-3=
=4y—-5y—-32cost+5 < |y—4y+5y=5-32cost

Homogene Lésung: y=e* =P(o)=0’-4a+5=0 4:)(04—2)2:—1 olo, =211

)
|yH(t)=e”-(C1cost+Czsint)

b) Inhomogene Losung: g,(t)=-32cost ; |c=i, alsokeine Resonanz!

9,(t)=5 :>yP2=A =5A=5 © yP2=1

[—32(cost+ i-sin t)] [—32(cost+ i-sin t) ] -
Y, =Re - =Re - = —4(cost—smt)
' P(i) 4(1— I)

Yaug(t) =€ -(C1 cost+C, sint)—4(cost—sint)+1

=

x(t)=y-y+2sint—7cost+3t+1=e” -((2C1+C2)cost+(202—C1)sint)+4(cost+sint)

—|ez'~(C1cost+C2 sint)+4(cost—sint)—1+2sint-7cost+3t+1=

=|e2t -((C1+Cz)cost+(C2 —C1)sint)+23int+cost+3t

In Vektor-Schreibweise:

Xm=c162t. cost-sint +Ce? - cost+sint | [ 2 | vl 1 |cost+l 3 |1+
cost sint 4 —4 0

0
1
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