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expa(x+ y) = exp((x+ y)lna)
= exp(xlna + ylna)
= exp(xlna) · exp(ylna)
= expa(x) · expa(y)

∀n ∈ Nexpa(n) = an

n = 1
expa(1) = exp(1 · lna)

= exp(lna) = a

∀x ∈ R−+ exp(lnx) = x

n ∈ N expa(n) = an

n→ n+ 1 ?

expa(n+ 1) = an+1

expa(n) · expa(1) = an · a = an−1

an a

∀n ∈ N expa(n) = an

n = 0
expa(0) = exp(0 · lna)

= exp(0) = 1 = a0
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∀n ∈ Z/N ?

expa(−n) = a−n ,∀n ∈ N
expa(−n) · expa(n) = expa(−n+ n)

= exp(0)
= 1

expa(−n) =
1

expa(n)

=
1
an

= a−n

∀q ∈ N ∀x ∈ R

expa(q · x) = expa((q − 1)x) · expa(x)
= . . .

= expa(x) · . . . · expa(x)︸ ︷︷ ︸
q mal

= (expa(x))q

Aγ 1 η η >
s

γ
> 0

s

γ
= γ − s

γ
<η < γ +

s

γ

ξ =
s

γ
> 0∃γ ∈ N Aγ 1 η

|σn − σ| < ξ ⇔ γ − ε < η < γ + ξ

Aξ > 0 ∃n ∈ NAγ 1 n

σγ → σ′γ →∞

∀xn ∈ R∗+ xn →∞, n→∞
lim
n→∞

lnxn =∞

∀c > 0 ∃N ∈ N ∀n ≥ Nln xn > c

∀c1 = ec+1 > 0 ∃N0 ← N ∀n ≥ N0

xn > ec+1

ln xn > ln ec + 1 = (c+ 1) · 1 > c
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ex − 1
x

=

∞∑
n=0

xn

n! − 1

x

=
1 = x0

0! +
∞∑
n=1

xn

n! − 1

x

=
x+

∞∑
n=1

xn

n! − x

x

=
1
x

∞∑
n=1

xn

n!

=
1
x

(
x1

1!︸︷︷︸
x

+
∞∑
n=2

xn

n!
)

=
1
x

(x+ x2
∞∑
n=2

xn−2

n!

= 1 + x

∞∑
n=2

xn−2

n!

|
∞∑
n=2

xn−2

n!
| ≤

∞∑
n=2

|x|n−2

n!

≤
∞∑
n=2

1
n!

, ∀x : |x| ≤ 1

∞∑
n=0

1
n!

= e1

∀x : |x| ≤ 1 1 ≤ ex−1

x
≤ 1 + x · e

1, x→ 0 1, x→ 0 1, x→ 0
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1
2

(z + z̄) =
1
2

(x+ iy︸︷︷︸
0

+x− iy︸︷︷︸
0

) =
2x
2

z = x+ iy, z̄ = x− iy = x = Re(z)

1
2i

(z − z̄) =
1
2i

( x︸︷︷︸
0

+iy − x︸︷︷︸
0

+iy) =

0︷︸︸︷
2i y

2i︸︷︷︸
0

= y = Im(z)
¯̄z = z

z̄ = x− iy = x+ i(−y)
¯̄z = x− i(−y) = x+ iy = z

z · z̄ = x2 + ζ2

(x+ iy)(x− iy) = x2 + i y︸︷︷︸
0

x− i x︸︷︷︸
0

y − i2y2︸︷︷︸
−1

= x2 + y2

z1 = x1 + iy1z2 = x2 + iy2

z1 + z2 = z1 + z2

x1 + iy1 + x2 + iy2 = (x1 + x2) + i(y1 + y2)
= x1 + x2 − i(y1 + y2)
= x1 − iy1︸ ︷︷ ︸

z̄1

+x2 − iy2︸ ︷︷ ︸
z̄2

z1 · z2 = z̄1 · z̄2

z1 · z2 = (x1 + iy1)(x2 + iy2)
= x1x2 − y1y2 + i(y1x2 + x1y2)

z1 · z2 = x1x2 − y1y2 + i(y1x2 + x1y2)
z̄1 · z̄2 = (x1 − iy1)(x2 − iy2)

= x1x2 − y1y2 − iy1x2 − ix1y2

= x1x2 − y1y2 − i(y1x2 + x1y2)

|z̄| = (x2 + (−y)2)
1
2

= (x2 + y2)
1
2

= |z̄|

1
α

lim
n→∞

α ln xn
exp(α ln xn)

ln xn →∞, xn →∞
yn = α ln xn →∞, n→∞
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=
1
α

lim
n→∞

yn
exp(yn)

=

k = 1 imBeispiel (i)
= 0
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