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1 Beträge und Ungleichungen

1.1

|2x − 3| = 3

|2x − 3| =

{

3 für 2x − 3 ≥ 0 ⇒ x ≥ 3

2

−3 für 2x − 3 < 0 ⇒ x < 3

2

1.

(

D1 =

{

x : x ≥ 3

2

})

2x − 3 = 3

2x = 6

x = 3 ⇒ L1 = {3}

2.

(

D2 =

{

x : x <
3

2

})

2x − 3 = −3

2x = 0

x = 0 ⇒ L2 = {0}
Ergebnis

Lges = {0, 3}
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1.2

|x + 1| − |2x − 1| = 1

|x + 1| =

{

x + 1 für x + 1 ≥ 0 ⇒ x ≥ −1
−x − 1 für x + 1 < 0 ⇒ x < −1

|2x − 1| =

{

2x − 1 für 2x − 1 ≥ 0 ⇒ x ≥ 1

2

−2x + 1 für 2x − 1 < 0 ⇒ x < 1

2

1.1

(

D1 =

{

x : x ≥ −1 ∧ x ≥ 1

2

}

=

{

x : x ≥ 1

2

})

(x + 1) − (2x − 1) = 1

x + 1 − 2x + 1 = 1

−x + 2 = 1

x = 1 ⇒ L1 = {1}

1.2

(

D2 =

{

x : x ≥ −1 ∧ x <
1

2

}

=

{

x : −1 ≤ x <
1

2

})

(x + 1) − (−2x + 1) = 1

x + 1 + 2x − 1 = 1

3x = 1

x =
1

3
⇒ L2 =

{

1

3

}

2.1

(

D3 =

{

x : x < −1 ∧ x ≥ 1

2

}

= ∅
)

⇒ L3 = ∅

2.2

(

D4 =

{

x : x < −1 ∧ x <
1

2

}

= {x : x < −1}
)

(−x − 1) − (−2x + 1) = 1

−x − 1 + 2x − 1 = 1

x = 3 ⇒ L4 = ∅
Ergebnis

Lges = L1 ∪ L2 ∪ L3 ∪ L4 =

{

1

3
, 1

}
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1.3

x − 1 <
2x − 2

x − 4
D = {x : x 6= 4}

{

(x − 1)(x − 4) < 2x − 2 für x − 4 > 0 ⇒ x > 4
(x − 1)(x − 4) > 2x − 2 für x − 4 < 0 ⇒ x < 4

1. (D1 = {x : x > 4})
(x − 1)(x − 4) < 2x − 2

x2 − 5x + 4 < 2x − 2

x2 − 7x + 6 < 0

2. (D2 = {x : x < 4})
(x − 1)(x − 4) > 2x − 2

x2 − 5x + 4 > 2x − 2

x2 − 7x + 6 > 0

Nullstellen bestimmen

x1/2 = −p

2
±

√

p2

4
− q

=
7

2
±

√

49

4
− 6

=
7

2
±

√

49 − 24

4

=
7

2
± 5

2
x1 = 6

x2 = 1

Ergebnis

L1 = {x : x > 4 ∧ 1 < x < 6} = {x : 4 < x < 6}
L2 = {x : x < 4 ∧ (x < 1 ∨ x > 6)} = {x : x < 1}

Lges = L1 ∪ L2 = {x : x < 1 ∨ 4 < x < 6}
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2 Punkte im Koordinatensystem

2.1

x2 + y2 = 2

y2 = −x2 + 2

|y| =
√

−x2 + 2

y =

{
√
−x2 + 2 für y ≥ 0

−
√
−x2 + 2 für y < 0

Definitionsbereich

−x2 + 2 ≥ 0

x2 ≤ 2

|x| ≤
√

2

D =
{

x : −
√

2 ≤ x ≤
√

2
}
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2.2

|x| + |y| = 2














y = −x + 2 für x ≥ 0 ∧ y ≥ 0
y = x − 2 für x ≥ 0 ∧ y < 0
y = x + 2 für x < 0 ∧ y ≥ 0
y = −x − 2 für x < 0 ∧ y < 0

2.3

max (|x|, |y|) = 2
{

|x| = 2 für |y| ≤ 2
|y| = 2 für |x| ≤ 2

{

x = 2 ∨ x = −2 für − 2 ≤ y ≤ 2
y = 2 ∨ y = −2 für − 2 ≤ x ≤ 2
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3 Supremum und Infimum

A :=

{

3

n
: n ∈ N

}

⊂ R

sup A = max A = 3

inf A = 0

Ein Minimum von A existiert nicht.

4 Summen

4.1

1 + 5 + 9 + 13 + 17 + · · · + 2005 =
501
∑

n=0

(4n + 1)

4.2

1

3
+

2

4
+

3

5
+

4

6
+ · · · + 9999

10001
=

9999
∑

n=1

n

n + 2
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5 Indextransformation

n
∑

i=1

ai =

n+5
∑

r=6

ar−5 =

n−1
∑

ν=0

aν+1 =
n+2
∑

q=3

aq−2 =

n+1
∑

ρ=2

aρ−1 =
1

∑

α=n

an−α+1

6 Zusatzaufgabe

Definition der Fibonacci-Zahlen

Fn+1 = Fn + Fn−1

Zu zeigen:

F 2
n − (Fn+1 · Fn−1) = (−1)n−1 für n ∈ N : n ≥ 2

Induktionsanfang (n1 = 2)

12 − 1 · 2 = (−1)1

Induktionsschluss

(Fn + Fn−1)
2 − (Fn−1 + Fn−2) · (Fn+1 + Fn) = (−1)n

F 2
n + 2FnFn−1 + F 2

n−1
− (Fn−1 + Fn − Fn−1) · (Fn+1 + Fn+1 − Fn−1) = (−1)n

F 2
n + 2FnFn−1 + F 2

n−1
− (Fn+1 − Fn−1) · (2Fn+1 − Fn−1) = (−1)n

F 2
n + 2FnFn−1 + F 2

n−1
− 2F 2

n+1
+ Fn−1Fn+1 + 2Fn+1Fn−1 − F 2

n−1
= (−1)n

F 2
n + 2FnFn−1 − 2F 2

n+1
+ 3Fn−1Fn+1 = (−1)n

F 2
n + 2Fn−1(Fn+1 − Fn−1) − 2F 2

n+1
+ 3Fn−1Fn+1 = (−1)n

F 2
n + 2Fn−1Fn+1 − 2F 2

n−1
− 2F 2

n+1
+ 3Fn−1Fn+1 = (−1)n

F 2
n + 5Fn−1Fn+1 − 2F 2

n−1
− 2F 2

n+1
= (−1)n

F 2
n + 5Fn−1Fn+1 − 2(Fn+1 − Fn)2 − 2F 2

n+1
= (−1)n

F 2
n + 5Fn−1Fn+1 − 2(F 2

n+1
− 2Fn+1Fn + F 2

n ) − 2F 2
n+1

= (−1)n

F 2
n + 5Fn−1Fn+1 − 2F 2

n+1
+ 4Fn+1Fn − 2F 2

n − 2F 2
n+1

= (−1)n

−F 2
n + 5Fn−1Fn+1 − 4F 2

n+1
+ 4Fn+1Fn = (−1)n

−F 2
n + 5Fn−1Fn+1 − 4Fn+1(Fn+1 − Fn) = (−1)n

−F 2
n + 5Fn−1Fn+1 − 4Fn+1Fn−1 = (−1)n

−F 2
n + Fn−1Fn+1 = (−1)n

F 2
n − Fn−1Fn+1 = (−1)n−1
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