Kreis- und Hyperbelfunktionen

12.12.2023
Wichtige Umformungen:
Merksatz: sin cos ° cos sin ° cos cos ° —sin sin ésin(—x) = —sinx; cos(—x) = cosx; tan(—x) = —tanx; cot(—x) = —cotx
. isin(a 4+ B) =sinacosf + cosasinf _ tana+tanf _cotacotp —1
1. Summensatz: cos(a + B) = cosacosf —sinasinf tan(a + f) = 1—tanatanp cot(a + ) = cota + cotf
sin(a) + sin(B) = 2 sin (M) cos (ﬂ) cos(a) + cos(B) = 2 cos (M) cos (ﬂ)
2. Summensatz: _ ‘ aiﬁ _ afﬁ . ?Hﬁ . éfﬁ
sin(a) — sin(B) = 2 cos (T) sin (T) cos(a) — cos(B) = —2 sin (T) sin (T)
. . 2tan(a) 2
= =" 2 tan(a t -1
Doppelte Winkel | SIN(2®) = 2sin(@)cos(@) = 7 s tan(za) = 2D gy = QL@ L
cos(2a) = cos?(a) — sin?(a) = 1 — 2 sin?(a) 1 — tan*(a) 2 cot(a)
Halbwinkelsatz: | sin?(a) = 1_%5(20‘) %cosz(a) = H%S(Za) Produkt: %sin(a) cos(B) = %[sin(a — B) + sin(a + B)]
Produkte: sin(a) sin(B) = %[cos(o{ —B) — cos(a + B)] icos(a) cos(B) = %[COS((X —B) + cos(a + B)]
- x 1
Verkettungen: in( @) (aresin()) — sin(arctan(x)) = = cos(arctan(x)) = =
: sin(arccos(x)) = cos(arcsin(x)) =1 —x : x f
tan(arcsin(x)) = — tan(arccos(x)) = 1%"2
Pythagoras im EH-Kreis": ) 1 asin(x) + b cos(x) = va? + b? cos (x — arctan (%)) =
Umformungen: N 2 tan“a =————1 (m a
sina + cos"a =1 cos“a a2 + b?sin (x + g — arctan (%)) =+aZ+ b2 Im (e’(TarCta"(E)))
sin(r — x) = sinx; cos(wr —x) = —cosx; tan(m — x) = —tanx; cot(mr — x) = — cotx 0° | 30° | 45° | 60° | 90°
e B ) TN T\ _ . T\ a T T T
sm(;—x)—cosx, cos(2 x)—smx, tan(Z x)—cotx, cc:)t(2 x)—tanx 0 z 7 3| 3
sin(x + ) = —sinx; cos(x £ ™) = —cosx; tan(x + m) =tanx; cot(x £ m) = cotx 1 1 1 1
sin(x+z)=cosx;cos(x+z)=—sinx; tan(x+f)=—cotx;cot(x+f)=—tanx sina 0 E\E E\E 5\/?_’ 5V4
. Y . = T [T |1 |1
sm(x _E) = —COSX; COS (x —;) =sinx; tan(x —;) = —cotx;cot(x —;) = —tanx cosa E\/Z E\/g 3 2 Eﬁ 0
Rechtwinkliges Dreieck:
. Gegenkathete Ankathete Gegenkathete
sing =—————— coS@=7———— tan@a=—7——— IR
Hypothenuse Hypothenuse Ankathete
Schiefwinkliges Dreieck:
p
a b ¢ a? + b? = ¢* + 2ab cosy
H H 2 2 2 b a
Sinussatz: —_— = = ——  Kosinusssatz: b“+ c¢“ = a*+ 2bccosa
sina  sinf - siny ¢*+a®?=b*>+ 2cacosf . |
Hyperbelfunktionen: Wichtige Umformungen:
,Pythagoras der EH-Hyp“: cosh?(x) — sinh?(x) = 1 Erster und zweiter Summensatz analog zu Kreisfunktionen
sinh(2x) = 2 sinh(x) cosh(x) cosh(2x) = cosh?(x) + sinh?(x) §cosh(x) + sinh(x) = e*
Doppelte Winkel, etc: : :
a cosh?(x) + bsinh?(x) = a + (a + b) sinh?(x)
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https://de.wikipedia.org/wiki/Datei:Triangle_-_angles,_vertices,_sides.svg

Zusammenhang zwischen Hyperbelfunktionen, Exponentialfunktion und Kreisfunktionen

e? e? =Yy, Re@+ilmEN"™ _ eRE(Z)(COS(Im(Z)) + isin(Im(2))) le?| = eRe(@ arg(e?) = Im(z) e?t2mki = o7, [ e

n!

Euler et = cos(¢p) + isin(¢p) Moivre (e = ei"? = cos(ng) + isin(ng),n € N

cos(z) |cos(z) = cosh(iz) = Re(e?) = @ = cos(Re(z)) cosh(Im(z)) — i sin(Re(z)) sinh(Im(z)) i(cos(z))* = cos(z*)

sin(z) |sin(z) = —isinh(iz) = Im(e®?) = # = sin(Re(2)) cosh(Im(z)) + i cos(Re(z)) sinh(Im(z)) : (sin(z))* = sin(z*)
tan(z) [tan(z) = —itanh(iz) = % cot(z) cot(z) = i coth(iz) = %
arcsin(z)|arcsin(z) = —iIn(iz + V1 — 22) arccos(z) arccos(z) = g +iln(iz +V1—22)
arctan(z)arctan(z) = ;;(ln(l —iz) —In(1+iz)) |arccot(z) arcot(z) = é(ln (1 - é) —In (1 + é))

cosh(z) |cosh(z) = cos(iz) = Ezze_z = cosh(Re(z)) cos(Im(z)) + i sinh(Re(z)) sin(Im(z))

sinh(z) [sinh(z) = —isin(iz) = ez_ze_z = sinh(Re(2)) cos(Im(z2)) + i cosh(Re(z)) sin(Im(z))

tanh(z) |tanh(z) = —itan(iz) = Z:Z: = ZZ—: coth(z) |coth(z) = icot(iz) = ZZZ:

Ae™ + Be™™ = (4 + B) cos(x) + i(4 — B) sin(x) Ae* + Be™ = (A + B) cosh(x) + (4 — B) sinh(x)
z=a+bi =r(cos@ + isinp) = re’ |z| = a2+b2;<p=arctang a=rcosg; b=rsing

Sonstiges:

x; = arcsin(y) ; x, = 180° — x;; x3 = 360° + x; x1 = arccos(y); x, = 360° — x;

Goniometrisch Gleichung: : Kreisfrequenz aller Terme vereinheitlichen -> Alle Terme auf *eine* Funktion (z.B. sin) -> Subst. Krf =u

Anwendung 2. SS: krf(wt + ¢) krf(wt) - %ﬁ = wt + ¢; "‘2;5 =wt—-> a=2wt+¢; f=¢ - krfQwt + ¢) + krfe
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