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I. Naherungen

I+x)A+ X)) =1+ X +X,

P

In(1+ Xx) = X

ln(x+\/x2 +1)z X

cosX ~1
coshx ~1

arcsin X = X

|cosh(x + jx)| ~ 1

1
arccos ~/2X

1+ X

In x zarcosh(x/2)

|cosh(x + jx)|~e*/2
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Xkl

VIEX=1£x/2
N1+x~1-%/2

1+ X,
1+X,

=1+ X, —X,

a*~1+xlna

ln1+—xz2x
1-x

sin X =~ X
sinh X = X
arctan X = X

[sinh(x + jx)[~ 0

X>1

X>2

|sinh(x + jx)|~e*/2
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II. Hyperbolische Funktionen

sinh? X +l = cosh? X —l

1 1+ tanh® x

sinh* X+ —=

1
2 2 1-tanh®X

2
M = cosh(2X)
1 —tanh” X
tanhx-1_
tanh X + 1

cosh X + sinh x = e*

sinh (x) In(y) :sinh{ln(yX)}: y -y
ar cosh x =ln(x+\/x2 —1)
arcosh x = arsinhv/x* —1

arcosh\/;=ln<\/;+x/H)

arcsin X = E+ jarcoshx fur x> 1, reell

1. "
artanhx =artanh—+ jz  fir x> 1, reell
X

art:anhﬂ = —llnb
1+b 2

Inx = arsinh{l(x —lj}
2 X
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sinh® X + 1 = lcosh(2 X)
2 2

cosh” X —% = %cosh(2 X)

1 ( j 1

—| tanh X + =

2 tanh X ) tanh(2X)
—tanh X = L

tanh X sinh(2X)

cosh® X +sinh® X = cosh(2X)

2 arcosh x = arcosh (2x%-1)

ar cosh {l(x +lj} =lnX
2 X

arcosh x = jarccosx fir x <1, reell

ar cosh+/x = jarccos\/; fur x <1, reell

X—§:2sinh(lnx)
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lnX:arcosh{l(XJrl)} X+l=2cosh(lnx)

2 X X

exp(wr)—1 _ tanh [Mj L +exp(wr) _ l/tanh (Wﬂ'j
exp(wr)+1 2 1 —exp(wr) 2
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III. Trigonometrische Funktionen

1-e¥ . o e¥+1 1 l+cosep .7
— = |tan— In— =—In——+ J—
1+e 2 e’ -1 2 1l-cosp ~2
1+ J:X — ej2arctanx J:X_l — ejarctanx
1- X x+1
2
ltﬁzx=cos(2x) l(tanx+ ! j= , !
1+tan” X 2 tanX ) sin(2X)

—tan X =
tan X tan(2X)

acos@ +bsing =+/a’ +b’ cos((p - arctang)
a

X+ inx
_1+sinx_cosz S 2

tan X +

X . X
cosx  cosx X o X
2 2

n -n

sin(narccos[zej”}):—j(—l)nX _2X mit x=z++z°-1 und z>1
iy 7 1. l-sing
arctan(e )=——j—ln -
4 4 l+sing

1 X2 +1-1 1
Earctan X = arctan—— Earc cotX = arctan(\/ x> +1-— x)

X

X =sin’ @+ X* cos’ @ — X =tan’ ¢
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IV. Umformungen

=X

14X

_a+Xx
a-—x

JD’-d’+(D-d)_D

T—l

JD*-d*-(D-d) d \\d
11 2a
x—a x+a x’-a’
x+l=2y —
X
X+Vx*—1= |
X—x* -1
S e b
X—— || y——|=| xy+— |-| =+
X y Xy y X

a+b

ln(—bj =2In(a+b)—In(a’-b’)
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x(x+2) = (1+x)*1

X
X

1+e
l+e*

In(v2+1)=-In(v2-1)

Xy

X

M

+
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V.  Komplexe Zahlen

|cosh(x + jx)| = \/% cosh(2X) + cos” X —%

[sinh(x + jx)| = \/%cosh(2x) +sin” X —%

) sinh (2u) + jsin(2v) _ i
tanh (u+jv) = arctan (jy) =j artanh y
cosh(2u) + cos(2v)
el :(cos¢+\/cosz(p—l)n In(-x)=Inx= jz
-z 1-Re’{z}-Im*{z i 2Im{z}
1+2 (1-Re{z}) +Im*{z} ~(1-Re{z}) +Im*{z}
In a+ b = J2arctan— ar J_b = exp(j2arctan9)
a—j a—jb a
| T . ir/4
In(l+j)=—In2+ 1+j=~2¢

‘1+ej“" =2005¢
2

‘l—ej‘”‘ =2sin¢
2

‘1+rej"":\/1+2rcos¢+r2 &(l—e"“’)zu
a+jb=+ 1 Jai+b®+al+j l\/a2+b2—a flirb>0

2 2
a+jb=+ l\/a2+b2+a —j 1 Ja’+b*—a flirb<0

2 2
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VI. Elliptische Funktionen

K(k): vollstdndiges elliptisches Integral 1. Art, Modul k
k'=+1-k? K'(k) = K(k")
Ko 1) 2+2Vk fir k>
Kk =n 1-vJk V2
Fehler <3 10
K(k) T : 1
~ fiir k<—
K~ 2427k V2
1-k'
K(k ’
exp(fE ( )j -2
K'(k) . . 1
k ~ fir K(k)>K'(k) bzw. fiir k>—
(n K(k)) V2
exp 2
K'(k)
K'(k ’
exp(n ( )j -2
K(k) : . 1
k'~ fir K(k)<K'(k) bzw. fir k<—
(n K'(k)) J2
exp +2
K(k)
4 |exp 7K'(K) exp 27K (k) +4
K (k) K (k)
~ 2
[exp(”K (k)j + 2)
K (k)
2 2+ 2k 1
K(k) ~ In fir k>—
T Tk X
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Ly L 2T
AT
N 27
TN
K'(l) ~ 2 2+ 24k
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1

fir k>—
V2
fir k<L
W2
fir k<L
2
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VII. Reihen

L+ X4 o x™ = 17X
I-x
. nrx
(m-1)/2 sin——cos @
142 > cos(nzcosg)=
n=1 sin—cos
2 Q
(m-1)/2 sin M2
1+2 ) cos(ng) = 2
n=l sin?
2
me
m/2 _ S ——
22‘4005(2n 1(0}— 2
n=l 2 sin 2
2
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m ungerade

m ungerade

m gerade
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VIII. Differentialgleichungen

d x+1j__ 2
dx\x—1) (x=1)
d x—lj_ 2
dx\ x+1) (x+1)
d l—x)__ 2
dx \ 1+ x (1+x)*
d 1+xj 2
Bl P

dx\ 1-x) 1-%°

d [x+a _ 1
d\b—c 2(xra)b+c)

Version 4.6.8

dx 1+ X |

d 1+ij )

—| In - 5
dx\ 1-jx 1+Xx

mita>0odera<0
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