Winkelfunktionen

sin(x +y) = sinx cosy + cosx siny
sin(x —y) = sinx cosy — cosxsiny
cos(x +y) = cosxcosy —sinxsiny
cos(x —y) = cosxcosy + sinxsiny

sin(z+ ) = —sinz

cos(z £ ) =—cosz
sin(r/2 —x) = cosx
cos(m/2 —x) =sinx
sin(nx) =2 cos x sin((n—1)x) — sin((n—2)x) |sin(-z) =
cos(nx)=2cos x cos((n—1)x) — cos((n—2)x)

cosh(iz) = cosz
sinh(iz) = isinz
cos(iz) = coshz
sin(iz) = isinh z

cosh?z —sinh®’z =1
e? = coshz +sinhz
2coshz=e*+e7%
2sinhz =¢e® —e”

cos?z+sin’z=1
e = cosz+isinz
2cosz = e? + e #
2isinz = e'* — e~

iz z

Reihen f h
0 z\n zt—1
e? = — | e = lim (1+—) Inz = lim
k—Ok! n—oo n h—0
) 2k+1 . 22k
sinz = Zkzo(—l)km sinhz = 3,70 G
o 2k 22k
cosz = Zk:o(—l)k_ék)z coshz = Zk:o @t

zk o xk
= Z K In(1-x)=(-1)Y — (-1<x<1)
=1 k=0 k k=1 k
: - SBE | z+1) = p (“) & (aeCzl<1)
1-e* (5 K =0
1 S k & n+k 1 k
1_2_1502 (1—2)"(k)k2( )z (|z<1)
flal() = P f(@) = 5 LD o g
k—o !
Differentialrechnung | x,41 = X, — f () /f (x2)

= Jim L)) T(x) = f(x0) + f(x0) (x = x0)
Je =i, N(x) = f(x0) = 7y (x = 30)
(f9)'=f'9+9'f
In'x =1/x (fl9) =(f'9-9'f)lg’
(@) =a*lna | (gof) =(g"°N)f
(") =nx"1 | (fN) =1/ (f o f7)
sin’ x = cos x tan’x = 1+ tan® x = 1/cos? x
cot’x = -1 — cot? x = —1/sin® x
sinh’x = coshx | tanh’x = 1 — tanh? x = 1/cosh® x
cosh’x = sinhx | coth’x = 1 — coth?x = —1/sinh? x
arcsin’ x = 1/V1 — x2
arccos’ x = —1/V1 — x2
arsinh’ x = 1/Vx2 + 1
arcosh’x = 1/Vx% -1

Integralrechnung

J! F(x) dx = lim 37, fla+ k%92 (f e Clab])
fabf'(X)dx= [f(0)15 = f(b) - f(a) (f € C'[a,b])
a0 g yax=[07 fwau (550

fabf "(x)g(x) dx = [f(x)g(x)]% f fx)g'(x)dx (f.gech)

_ x : _ 2t 1-t? _ 2dt
t—tan(z), sinx = {77, €COSX = 77, =17

L{f(D)} = [ f(DePtdt, F{f(0)} = = [ f(He i de
b() b(x)
I / flxt)dt = g(x) + / %f(x, t) dt

(x)

= f(xb(x))b’(x) = f(x, a(x))a’(x)

(e¥) =e*

cos’x = —sinx

arctan’ x = 1/(1 + x?)
arccot’ x = —1/(1 + x?)
artanh’ x = 1/(1 — x?)
arcoth’ x = 1/(1 — x?)

wobei g(x)

—sinz
cos(—z) = cosz

Komplexe Zahlen
z=rel? =a+bi
Z=re"=qa-bi
Rez=a=rcosg
Imz=>b=rsing

lz| =r = Va2 + b2

arg(z) = ¢ = sgn(b) arccos(a/r)
z1+ 23 = (ay + az) + (by + by)i
23 — 23 = (a1 — az) + (by — by)i
= bibz) + (a1by + azby)i

2125 = r1r2el @) = (g;a,

Z_ ﬂei(wrwz) _Ga+ biby azbi —aib;,
z2 I aZ + b’ a + b?

l = le_iﬁa = a _ i

z r a’+b*  a?+b?

Algebra

Hpr+q=0 © 2x=—p++p? —4q
f(x) = f(2a-x) (Achsensymmetrie)
f(x)=2b-f(2a—x) (Punktsymmetrie)

Lineare Algebra | det(1A) = A" det(A), det(A™!) = deiA
(Av, w) = (v, AHw) (AB)H = BHAH

(v,w) = |v||w|cosg | (AB)™! =B 14!

lo X w| = |v||w|sing | det(AB) = det(A) det(B)

proj[w] (o) = v—>W wi = 0k — 215 proj[wi] (vk)
aq by agbs—azby
a | X | by | = a3b1—a1b3
= b3 aby—azby
byl _ _ 1 - _ (cosp —sing
(?d) - ad—bc(—dc ab)’ R((p)— (sin(p cos @ )

Polarkoordinaten

Kugelkoordinaten

X =rcosg x =rsinf cos¢
y=rsing y=rsinf sing

¢ € (—m, ] z=rcosf

detJ=r ¢ € (—mx], 0¢€[0,r]

det ] =r?sind
0=p-m/2

Zylinderkoordinaten
X =Txy COS QP

Y =Tyysing pel-n/2r/2]

z=1z cos @ = sin

det ] =ryy sin @ = cos 8
Vektoranalysis

V() =2x | V(fg) =gVf+fVg

Vixl =x/|x| | V{f.g) = (Df)Tg+(Dg)" f
V) =-F | V(19 = 9Vf - [V9)/d
VxVf=0 (V, fv) =(Vf,v) + f(V,v)
(V,Vxv)=0| VX (fv)=f(Vxv)-vXxVf

VXxVxv=V(V,v) - Av

(V,oxw) =(w,V Xv)—(v,V XW)

[ fds =[P f@) ly (Dl de, [(F,dx) = [[(F(x(8),x' (1)) dt
Jpwy Y dx = [, fp(w)) |det Do (w)] du

Extremwerte
f(x) = extrem = f'(x) =0, f(p) = extrem = df, =0
f(x,y) = extrem unter g(x,y) =0 = df = Adg

oL d dL

b ’ — =
= [[L(t,x(1),x'(1)) dt = extrem = oxe  dtox]

Interpolation
Y2

Linear: p(x) = y; + (x x1)

Quadratisch: p(x) = y0+a1(x X0) + az(x — xp) (x — x1)

Yi—Y Y2 — Yo
a, = = — -0
x1—x0 X2 — X1 \ X2 — Xp
Regression

p— S —_— n —
y=7+ —2(x=%), sxx= 2, (X=X,

XX k=1

sey= 3 (5 ()



Logik

A B AAB AVB A—»B A< B A®B ATB
0 0 0 0 1 1 0 1
0 1 0 1 1 0 1 1
1 0 0 1 0 0 1 1
1 1 1 1 1 1 0 0
Disjunktion ‘ Konjunktion ‘ Bezeichnung
AVA=A ANA=A Idempotenzgesetze
AVOo=A AN1=A Neutralitatsgesetze
AV1i=1 ANO=0 Extremalgesetze
AVA=1 AANA=0 Komplementérgesetze
AVB=BVA AANB=BAA Kommutativgesetze
(AVB)VC = AV(BVC) | (AAB)AC = AN(BAC) | Assoziativgesetze
AVB=AAB AAB=AVB De morgansche Regeln
AV (AAB)=A AN(AVB)=A Absorptionsgesetze

(A—>B)=AVB
(A— B)=(B— A)
AV VP, =V, (AVPy)
AANTP, =3.(AAP)
(I EM):= VopeM: I(p)

(Fo):=VI:1(p) | ME )= VI: (IEM) = I(p)
erf(p) : 3: I(p) | erf(M) := 3I: (I EM)
erf({@1,...,0n}) @ erf(pr A ... A py)

erf(p1 V...V @,) @ erf(p1) V... Verf(p,)

M+ @)= (ME¢) (Korrektheit)

(M=) = (Mr ) (Vollstindigkeit)
MU{ptry) & Mro—1Y)
MU{ptEy) o MEe—Y)

(M E @) ANME @) A({o1, 02} FY) = (M EY)

Natiirliches SchlieBen

(Ao B)=(A—>B)A(B— A)

(Ao B)=(AVB)A(BVA)
Ve (Px A Qx) = Ve Py A Vi Qx
Fe(Px V Ox) = 3xPx V 3x0x

T'rAAB TrFA 'rA T+B
THA T'tAVB T'HFAAB IAFA T+T
ILA+B 'rAvB T,A+C T,B+C T,A+ L
'tA— B T'rC T'r-A
'rA-B T+HA T+r-A T+HA TrL T'r--A

I'+B v 1 r-A (I‘I—A)
A TF'rVx: A T'rA
e AR VD) S Trra
I'FA[x :=1t] 'r3x:A T,A+B

(x ¢ FV(T,B))

F'rdx: A T'+B

Mengenlehre
ANB:={x|x€AAx€B}| A
AUB:={x|x€AVxeB}| A
A\B:=={x|x€eAAx¢B} | A
Nier Ai = {x | Viel: xeA;} | f(A) ={y | IxcA: y=f(x)}
User Ai = {x | Jiel: xeA;} | f1(B) = {x | f(x) € B}
AXB:={t|3dxeA: JyeB: t = (x,y)}

ACBS AUB=B© ANB=A A\B=10
fAUB) = f(A)Uf(B) | fH(AUB) = fH(A)USf(B)
fAANB) C f(ANf(B) | fTH(ANB)=fH(A)Nf(B)
ACB=f(A)Cf(B) |ACB= f1(A)cf B

(9o f)(A) =g(f(A) (go )7 (B)=f"(g7'(B))

AcC fTH(f(A) f(f(B) cB

finj. & A= f(f(A)) | fsur. & B=f(f(B)

B:© Vy(x € A= x € B)
B:o Vi (x € A& x €B)
B: & ACBABCA

N

Kombinatorik
n-1 n_ ,m n—-1 d\? g" -g™
k=q q , kaqk:(q_) q q
k=m qg-1 k=m dq qg-1
Zio k= (n/2)(n+1) S (Ba) = ap — am
Yio k2= (n/6)(n+1)(2n+1) | (Aa)k = ajs1 — ax

ket k2= (n/2)*(n+1)? nl=n-(n-1)

no oy (Mankpk, (M) Lok M
(a+?) _go(k)a b (k) T T kn-k)
nl=T(n+1), T(z+1)=2zI(2), T(z)T(1-2) = ﬁ

() =@+ =05 ©=0=1

n! ~ V2rnn" exp (53 —n) ~ V2rn (n/e)"

(ar) * (b) = (Zg aibis) = (Zg T aibj [k=i+j])
y=|x] ©yeZA0<x-y<1
y=[x]eyeZA0<y—-x<1

|x| =max{ke€eZ|k<x}=min{keZ|x <k+1}
[x]=min{k € Z |x <k}=max{k€Z | k-1<x}
y=maxM:oye MAVkeM: k<y
y=minM:yeMAVkeM:y<k

Twelvefold way. Ficher: n := |N|, Karten: k := |K]|

| f1K>N fehj(K,N) fe€Sur(K,N)
f n nk n{3}
foSk (" (1) (i)
Sn o f ;1:0 {Ilc} [k < n] {I’;}
SnofoSk | pa(n+k) [k <n] pn(k)

Sk: Karten nicht unterscheidbar
Sp: Facher nicht unterscheidbar | Sur: mind. 1 Karte pro Fach

{ft ="+ {3 {s} = [5] = [n=0]

[l = (=[5 + [i2] | {1} = [n>0]

x" = T {kejat {8} =@ - D[n>0]
Wahrscheinlichkeitsrechnung

P(AUB) = P(A) + P(B) — P(AN B)

P(ANB) =P(A)P(B | A)

A unabhiangig zu B :< P(AN B) = P(A)P(B)

P(A) = 2¢_, P(A | Br)P(By) fiir Zerlegung (By) von Q
P(A) = [T P(A| X =x) dFx(x)

P(g(X) =y) = Zxeg ((yp) P(X =x)

P(g(X’ Y) = Z) = Z(x,y)Eg‘l({z}) P(X =xY= y)

E(X) = Ypea X(@)P({o}) = Xy xP(X = x)

E(9(X)) = Zpea 9(X () P({o}) = Xy g(x)P(X = x)
E(g(X.Y) = Xy 9y P(X =x,Y =y)

EQX) = [T xf(x)dx= [T(1-F(x))dx — [ F(x)dx
E(9(X)) = [ g()f(x) dx | P(A) = E(14)

E(X | A) =E(1aX)/P(A) | P(A|B)=E(14|B)
P(X<x)=F(x)=["_f(t)dt

Pla<X <b)=F(b) - F(a) = [ f(¢t)dt
Normalverteilung

B(x) = = [ e P dt =+ ferf(3)

F(x) = ()

Inj: max. 1 Karte pro Fach



Mechanik

v =x'(1) w=¢'(t)
a=v'(t) a=uw'(t)
F=p'(t) M=L'(¢)
p=mv L=J]w
F=ma M=]a

P = (F,v) P =M, w)
Eyin = %m|V|2 Erot = %]wz

s=¢r | M=rXF | E,o = mgh
v=owr | L=rXp | Exn + Epot = const.
a=ar |v=wXr | F=Ds (Feder)
Gleichstrom

U=RI |Q=1t GR=1

I=GU | W =Pt

P=UI | W=QU

Wechselstrom

U=ZI|Z=R+jX | Z> =R? + X?
I=YU |Y=G+jO | R=Zcos¢
=Ul |S=P+jB | X=Zsing

S
Z=R Widerstand | w =2xf

Z = jXc | Kondensator | X¢ = —1/(wC)
Z

= jX | Spule X. = wL
us = V2 U | u = u sin(wt + ©o)
is = V2L | i=issin(ot+ ®o)

Allgemeine Gleichungen

u=Ri p=ui

i=Cu'(t)

u = Li’'(t)

Elektrostatisches Feld
_ 1 010
" 4me r?

F=qE | O=CU

D =¢E | € = gér

E=-Vp

€0E2 = 2w,

1 X1 — Xo
F, = — -
! 47T€Q1Q2 |X1 —le3
U =¢(B) - ¢(4)
W =QU

Plattenkondensator
U=Ed | C=¢eA/d

Homogenes Feld in der Spule

HI=NI | Bl=pNI | ©=NI
Magnetostatisches Feld

F=qvxB | ®=BA

F=quB B=pH

F=BIl 1= Hopr

H=1/(2nr) (Feld um einen geraden Leiter)
B? = 20w

Elektrodynamik

E=-Vyp
eAp = —p(x)
€0E2 = 2We

B? = 20w

Maxwell-Gleichungen

(V,D) = pr(x) | (V,&E) = p(x)
(V,B) =0 (V,B) =0
VXE=-9,B VXE=-9,B
VxH=Jr+D | VXB=p(J+edE)

Spezielle Relativitatstheorie

y=m, B=o/c

y =coshe, py=sinhg, p=tanhe

ct’ =y(ct = px), x"=y(x-ot), (y,2)" = (y,2)

t=yr Eyin = E - Eg
p=ymov | Egn = ymc? — mc?
E=ymc? | E? = (pc)? + (mc?)?
2 By 0 0
_|-Br v 0 0
Ao = 0 0 1 0
0 0 0 1
g = diag(1,-1,-1,-1)
(a,u) = (acb ax: ay, az)
(0") = (Bct —0x, —dy, =d)
Optik
11,0 4, _B_?
Fg'y ©TGT
ny sin(@1) = ny sin(¢z)
co =nc
Thermodynamik
R = Npjkg | m =nM
R=RM | m=Nmr
pV =nRT
T T
Q = mcAT
Konstanten
£ = 8.8542 x 10712.C/(V m)
to = 47 X 1077 H/m
co = 2.9979 x 108 m/s
e=1.6022x1071C
G =6.674 x 1071 m3/(kgs?)

Ny = 6.0221 X 102 mol™!
kg = 1.3806 x 10722 J/K
R =8.3145]/(mol K)

0K = —273.15°C

u = 1.6605 x 10727 kg
h=6.6261%x1073]s

7 =1.0546 X 10734 Js

0 =5.6704 x 1078 W/ (m?K*)

me = 9.1094 x 1073 kg
mp =1.6726 X 1077 kg
m, = 1.6749 X 107%" kg
My = 6.6447 x 107% kg

V =nV,
NZTINA




