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1. Vektor: @ = (a1, as,a3) = a1€; + az€s + azcs

2. Ortsvektor: 7= (z,y, 2)

3. Skalarprodukt: @ - b= a1by + agby + asbs

4. Vektorprodukt: @ x b= (agbs — agby, asby — ajbs, aiby — ashy)

5. Gradient: gradU(z,y,2) = VU = (%&£, %2, %_[yf); VU(r) =%

6. Rotation: rotA(z,y,2) =V x A = (24= _ 24y 04, _ 04; Oy _ 0As)

7. Differential: dU = VU - di = §ldx + G0 dy + §1dz

8. Kettenregel: %U(F(t)) =VU 7= g_g . Ccll_f 4+ OU dy | OU @]
dx

_ (a_U ou a_U> dy
Ox? dy’ 0z g
dt

9. Produktregel: < (a(t)-b(t)) —G-b+ab 4 (G(t) x b(t)) —gxbtaxb

tfﬁ(m)) - (t) dt; gVU AP = U(7) — U(7,)

ta

10. Wegintegral: fﬁ ~dr =
c

11. Leistung: % =p=4d
12. Gesamtimpuls: ﬁg => m,7,

13. Polarkoordinaten: di’ = dr €, +rdyé,

14. Zylinderkoordinaten: dr' = dp €, + pdy €, + dz €,
15. Kugelkoordinaten: dr' = dr €, 4+ rdf &y + rsinf dy €,

16. Quadrat der Geschwindigkeit: P =24y + 22 =P+ pPpt 4 22 =
72 4+ 7202 4 r2sin? 0 p?; T = 72 4 r2p?
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Schwingung: exp(iwt) = cos(wt)+isin(wt), sinz = (e —e ), cosz =

2(e™ 4+ e™), sinhz = $(e” — e "), cosha = $(e* + ¢77)

Gedrehtes BS: (%?) = (%f) + 4 x G
Is KS'

Gedrehtes BS: mi* = F — 2m(& x 7) — md x (& x 7)

Lagrangefunktion: L(q1,...,qr,¢1,-..,4r,t) =T(q,q,t) — Ulq, 1)

Lagrangegleichungen: % g—qi = g—qi (k=1,....f)

Wirkung: S[q] = fttf dt L(q,q,t)

Hamiltonsche Prinzip 0S5 = 0 < % g_qi = g—é (Wirkung S fir die
physikal. Bahn ¢(¢) minimal)

Mechanische Ahnlichkeit: U(aF) = *U(F) = (t/t)) = (I)1)' 3

Zentralpotential: £ = §7° + 515 +U(r); p = 40
Kegelschnitte: » = p/(1 + € cos )

Raumzeit: (ct,x,y, z)

Invariantes Wegelement ds: ds? = c2dt? — dx? — dy? — dz?

Lorentztransformation:
v=q(w—vt),y =y, 2 =z,t' =yt —av/c?),y = 1//(1 — v2/c?)
Relativistische Masse: m = ymg = E/c* = |p]/|7]

Impuls: p'= ymg v; % =F

Hamiltonfunktion H(q, ¢,t) = >, i o2& o4

9H

Hamiltongleichungen: ¢, = %, Pk = —5



