Integralrechnung (Partialbruchzerlegung) Losungen—+

Aufgabe 1
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Polynomdivision: (u+1): (u—1) =1+

u—1

0 2 0
..:/_1 (1+u—1) du = [u+2Inju—1[]_,

= (0+2In(1)) — (-1+2In(2)) =1 —2In(2)

Aufgabe 2
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Partialbruchzerlegung:

1 3 1
= §[ln|t— 1 —ln\t—l—l”2 = 5(1n2—1n4—1n1+ln3)
123 1 3
=—-Ih—=-In_
2 4 2 2
Beachte: log, (= - y) = log, (a) + log, (b)
log, (@ : y) = log, (a) — log, (b)
Aufgabe 3
1 1
13 — 13 —
a2 —x—6 1 (z+2)(z—3)

13—z A N B
(x+2)(r—3) x+2 x-3

13—z=A(x—-3)+B(z+2)

Partialbruchzerlegung:

—x+13=(A+B)x+ (-3A+2B)
-1 13
= A=-3, B=2

Ubungen



1 2 3 1
T\ =3 242 dz = [2In]e = 3| = 3In|r +2[]_,

— 21n(2) — 31n(3) — 2In(4) + 3In(1) = 2In(2) — 31n(3)
=1In(3) — In(27) = In(555) = —In(108)
Aufgabe 4
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Polynomdivision: (2* +1): (2* = 1) =1+ — .
2
2 A B

Partialbruchzerlegung: CEEEES = : + —
z—1)(z z— z

2=A(z+1)+B(z—1)
2=(A+B)z+ (A-B)
HO,—/ W—/
= A=1,B=-1

4 1 1 4
= [ (1 ) - k-

=4+n(3) —In(5) =2 —In(1) + In(3) =2 +1n (3)

Aufgabe 5
2 + In(18)
Aufgabe 6
3 7
Polynomdivision: (3u? +3u —4): (u+2u+1)=3— ﬁ
3 7 A B
Partialbruchzerlegung;: urr_ + | - HN

(u+1)?2 wu+1 (u+1)2
3u+7=Au+1)+B
3u+7=Au+ (A+ B)

3=A
T=A+B = B=4
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/ 3u® + 3u 4du:/ (3_ 3. 4 )du
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Aufgabe 7



oy 48 L[ y+8
S dy =< dy = ...
3 12y —3y 3./ 3 9(4—9)
y+8 A B
yd—-y) y 44—y
y+8=A(4—y)+ By
y+8=(—A+B)y+ 4A

Partialbruchzerlegung:

1 8
= A=2 B=3
12 3 1 1
== -~ ) dy==[2Inly| —3Injy —4
3/3 (y y_4> y=3g[2Inlyl =3mly 4[],
1
= 5(2 In(1) — 3In(5) — 21In(3) + 31n(7))
2 2
:ln(7)—ln(5)—§ln(3):1n (g)—gln(i’))
Aufgabe 8

q(r) =28 — 2" — 2% + 325 — T2t + 92% — T2 + 5x — 2

Zo -1 -1 3 =7 9 -7 5 =2
1 1 0 -1 2 =5 4 =3 2 0
1 1 1 0 2 =3 1 -2 0
1 1 2 2 4 1 2 0

-2 1 0 2 0 1 0

q(z) = (z — 1)3(37 + 2)(%4 + 227 + 1) =(z — 1)3(:17 + 2)@2 + 1)2
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