A1)

y” =3y"+3y’ -y = {g(x)} mit  g(x) e {—66*, 8e”* . cos X, x* - sin x}

a) Homogene Lésung: y=e™ = P(a)=a’-3a’ +30—1= (oc — 1)3 =0

:>O£1
/%

Inhomogene Lésungen: |g,(x)=-6e*|; 3-fache Resonanz = Yp =

= — X X 2 X
=1 =|y,=Ce +Cx-e" +C,X*-¢".

—6e* - x>
Pl/’(1) -

=lx* e {P(@)=3(a-1) ; P’(a)=6(a-1) ;P”(a)=6.

(2+i)x
9,(x)= 8e’*.cosx| ;a=2+i ; keine Resonanz = Yp, = Re[ 8e ]

i+1

:8‘62X.Re{(cosx+isinx) . i+1:|:|_262x -(cosx—sinx)

g,(x)=x*-sinx| keine Resonanz: a=i =

Y, :(Ax2 +Bx + C)-cos x+(Dx2 +Ex+ F)-sinx

allgemeine Lésung zu g(x)=—6e* + 8e°* - cos X :

Yaig = e’ '(C1 +C, X+ C3X2 - X3)— 26> '(COS X —sin X)

b) Potenzreihenentwicklung:

y0)=|a,=2  y(0)=|a =% y"(0)=|a,=0; =y”(0)=0-3+2-6+8=|a,=1

y“ -3y

”

+3y”—y’=—6ex+862X-(2cosx—sinx) :>y(4)(0)=...: a =14
y(s)—3y(4)+3y"’—y”:—69*+8e2x-(3cosx—4sinx) :>y(5)(0):...: a, =57

xX 7 , 19
also: |y=2+x+—+—x"+—Xx
6 12 45

S

Kontrolle fiir x, =1: y(1)z2+1+1+l+%z 4,225.

6 12
A2) y”—§y’+i2y=x_42 ; x>0
X X X
a) Euler —Dgl: xz-y”—3x-y’+4y:X_2 = Ansatz: y=x"
X

:>P(oc):a2—oc—3oc+4:(oc—2)2:0 @ay:Z :|yH:C1x2+C2x2-Inx
2

x? x*In x
b) VdK: W= =|x® 0.
) 2x x-(1+2Inx) X %0
1 0 x*In x 1 5
C(x)=—- - =——Inx+—Inx
() X | X 42 x-(1+2|nx) x* x°
X

In x 1 In x 1+K

angegebene Formel fir m=4 und m=5 erqibt: |C.(x) = + - -
o : () 3x2 9x* 2x* 8x* !




1 1 2 -1 1
C.(x)=— -2 |=—-—5 =|C _—+—+K
A(X)= 32XX42 xt x° 2(X) 3x* 2x* 2
X
Inx 1 1 X°Inx
also e - +KxX*+K x*Inx =
Yas =35 " ox 8x*  3x° ! 2
= Kx +Kx Inx+ i—i
9x 8x?
hat die Form §+%
1 2 3 - _
A3) a) |A=| 2 4 2 | 5 y=Ay
3 2 1
1-1 2 3
det(A— AE) = 2 4-) 2 |= ——(/1+4)-((;LZ-2/1-8)):0
%,—/
2 1-2 (1+2)(2-4)
=1, =4
52 3 0 10 -1 0
WA =—4: 2 0 -2 0 ~~ 01 4 O =>rg=2,n-rg="1
32 5 0 00 0 O
- 1
also: x,=t ; x,=-4t ; x=t =l|a=| 4 . 1.EV
1
3 2 3 0 1 4 5 0
2) |A,=-2: 2 2 -2 0 ~ 0 =10 =12 0 =rg=2, n—-rg=1
3 2 3 0 0O 0 0O O
_ -1
also: x,=10t ; x,=-12t ; x,=-2t =|a,=| -6 ; 2.EV
5
3 2 3 0 10 -1 0
3)|A, =4: 2 8 2 0 ~ 01 0 0 =rg=2, n-rg=1
3 2 3 0 00 0 O
- 1
also: x,=t ; x,=0 ; x,=t a,= 0 ; 3.EV
1
1 —1 1
=|Vu,=C,/| 4 |[-€¥+C,-| 6 |-€*+C,:| 0 |-
1 5 1
y,=C,-e-C,-e®+C, -e¥
y,=—4C,-e™* -6C, e Y. =y, +2y,+3y,=..=|-4C,-e™ +2C, e +4C, -e*
y,=C,-e*+5C,-e? +C,-e%




A4)

Xy
z
~ x? 2
a) Vektorfeld: v= —+(y—z) ;220
2z
X%y 2
o2 -3
X2 2
- - - - 4+ - 4+ -
/ J k 27° 22‘2(y ?)
| @ 9 _ 2xy 2xy _
ox oy 0z 2z>  27°
2 2 X X
Xy X 2 Xy 2 X X
7 22V F e v-? 2 2

also existiert Gradientenfeld @:

0D 2
By ol

0® x* 9C X° 2 1 3
W:Z+W:Z+(y_z) :>C(y,z):§(y—z) +C(2)

0d X’y , Xy
gz—g—(y—z)2+c(z)=—§—(y—2)2 =C(z)=C

= (D(x,y,z):%+%(y—z)3+C

b) Weg C parallel zu den Koordinatenachsen von P,(-2;0;3) — P, (0; 3; 3)

xX=t-2 - t—2 . 1
Ci y=0 ra@)= 0 ; dr(f)=| o |df ; 0<t<2
z=3 3 0
2
Jy =] 0dt=[0
x=0 - 0 . 0
C,: y=t  r,()=| ¢t | ; dryt)=| ¢ |dt ; 0<t<3
z=3 3 0

Kontrolle direkt mittels @:  &(0;3,3)- @(-2;0;3))=C- (o + % (-27)+ C] =[9]



