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Pólhnit:

v = ṙ = ṙer + rθ̇eθ
a = v̇ = (r̈ − rθ̇2)er + (rθ̈ + 2ṙθ̇)eθ

Sívalningshnit:

x = r cosφ, y = r sinφ, z = z

v = ṙ = ṙer + rφ̇eφ + żez

Kúluhnit:

x = r sin θ cosφ
y = r sin θ sinφ
z = r cos θ
dv = r2 sin θdrdθdφ

v = ṙer + rθ̇eθ + r sin θφ̇eφ

Vigrar:

A× (B×C) = (A ·C)B− (A ·B)C

Kraftlögmál:

p = mv, F =
dp

dt
, ∆p =

∫
Fdt

T =
1

2
mv2, F · v =

dT

dt

v = ω × r, L = r× p, L̇ = r× F

Geymið kraftsvið:

F = −∇U,
∮

F · dr = 0

E = T + U = fasti

Sveiflur:

F (x) = mẍ = −kx,

ω0 =
√
k/m, τ0 =

2π

ω0

x = a cos(ω0t− φ)

eða

x = B cos(ω0t) + C sin(ω0t)

Deyfing:
β = b/(2m)

ẍ+ 2βẋ+ ω2
0x = 0

með lausn:

x = Ae−βt cos(ω1t− δ)

ef ω2
1 = ω2

0 − β2 > 0 (vandeyfing)

Þvinguð sveifla:

x =
(F0/m)√

(ω2
0 − ω2)2 + 4ω2β2

cos(ωt− δ)

Fourier-röð:

F (t) = a0/2+
∞∑
n=1

(an cos(nωt)+bn sin(nωt))

með (τ er lotan):

an =
2

τ

∫ τ

0
F (t) cos(nωt)dt

bn =
2

τ

∫ τ

0
F (t) sin(nωt)dt

Pendúll:

θ̈ + ω2
0 sin θ = 0, ω2

0 = g/l

Þyngdarsvið:

F = −Gm1m2

r2
er, g =

F

m
= −∇Φ

þar sem:

Φ = −Gm2

r
, Φ = −G

∫
ρ

r
dv. U = mΦ

Lögmál Gauß:∫
S
g·nda = −4πG

∫
V
ρdv, ∇·g = −4πGρ

Jafna Poissons:

∇2Φ = 4πGρ
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Jafna Eulers:

∂f

∂y
− d

dx

(
∂f

∂ẏ

)
= 0

Fall Lagrange:

L(qj , q̇j , t) = T − U, δ

∫ 2

1
Ldt = 0

∂L

∂qj
− d

dt

(
∂L

∂q̇j

)
= 0

pj =
∂L

∂q̇j

Fall Hamiltons:

H =
∑
j

q̇j
∂L

∂q̇j
− L

H = H(qi, pi, t)

Jöfnur Hamiltons:

∂H

∂pk
= q̇k,

∂H

∂qk
= −ṗk

Geymið kerfi:

∂H

∂t
= 0, H = T + U

Miðlægir kraftar:

F = −∂U(r)

∂r
er, µ ≡ m1m2

m1 +m2

L =
1

2
µ(ṙ2 + r2θ̇2)− U(r)(

d2u

dθ2

)
+ u = − µ

`2
F (1/u)

u2

u = 1/r, ` = µr2θ̇

θ(r) =

∫
(l/r2)dr√

2µ
(
E + k

r −
l2

2µr2

) + fasti

Reikistjörnur/gervitungl:

F (r) = − k

r2
, r =

α

1 + ε cos θ

Stöðug hringbraut ef:

F ′(ρ)

F (ρ)
> −3

ρ

Safn agna:

MR =
∑
α

mαrα, MR =

∫
rρdv

F = MR̈, N =
∑
α

rα × Fα

L =
∑
α

rα ×mαvα, N = L̇

T =
1

2
MṘ2 +

1

2
Icmω

2

Árekstrar:∑
p = fasti, Teftir = Tfyrir +Q

ε =
|v2 − v1|
|u2 − u1|

, tanψ =
sin θ

cos θ + (m1/m2)

Viðmiðunarkerfi:

r′ = R + r(
dQ

dt

)
K′

=

(
dQ

dt

)
K

+ ω ×Q

aeff = a−R̈−ω×(ω×r)−2ω×vr−ω̇×r

Stjarfhlutir:

Iij =
∑
α

mα(r2
α − x2

jα), ef i=j

Iij = −
∑
α

mαxiαxjα, ef i6= j

Iij =

∫
V
ρ(r)

(
δij
∑
k

x2
k − xixj

)
dv

L = {I} · ω

Trot =
1

2
ω·{I}·ω =

1

2
ω·L =

1

2

∑
i,j

Iijωiωj

Regla Steiners:

Ijj,cm = Ijj −Ma2

Meginásar - höfuðásar:

|I−I1| = 0, I′ = λIλt, I′ = λIλ−1
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Horn Eulers:
φ um z′, θ um x′′, ψ um z

ω = (φ̇ sin θ sinψ+θ̇ cosψ, φ̇ sin θ cosψ−θ̇ sinψ, φ̇ cos θ+ψ̇)

Jöfnur Eulers:

I1ω̇1 − (I2 − I3)ω2ω3 = N1

I2ω̇2 − (I3 − I1)ω3ω1 = N2

I3ω̇3 − (I1 − I2)ω1ω2 = N3

I1 = I2 ef x3 er samhverfuás og
N = 0 gefur Ω = (I3 − I12)ω3/I12

Snúður:
pψ = I3ω3 = fasti, pφ = fasti

E =
1

2
I12(φ̇ sin2 θ+θ̇2)+

1

2
I3ω

2
3+Mgh cos θ = fasti

Pólvelta:
φ̇0(−) ≈Mgh/I3ω3

φ̇0(+) ≈ I3ω3/(I1 cos θ0)

Tengdar sveiflur um jafnvægisstöðu:

T =
1

2

∑
j,k

mjkq̇j q̇k

U =
1

2

∑
j,k

Ajkqjqk

öll q cos-föll af ωt ef |Ajk−ω2mjk| = 0,
n rætur, hlutföll hnitanna a1 : a2 : a3

finnast út úr
∑
j(Ajk − ω2mjk)aj = 0

qj(t) =
∑
r

ajr cos(ωrt− δr)

skv. upphafsskilyrðum.

{A− ω2M}a = 0

UtAU = Adiag, UtMU = 1

Örfáar jöfnur úr stærðfræði

cos 2θ = cos2 θ − sin2 θ

sin 2θ = 2 cos θ sin θ∫
sin2 x dx =

x

2
− 1

4
sin 2x∫

cos2 x dx =
x

2
+

1

4
sin 2x∫

dx ln (a+ bx) =

(
x+

a

b

)
ln (a+ bx)−x

sin(A±B) = sinA cosB ± cosA sinB

cos(A±B) = cosA cosB ∓ sinA sinB

(1± x)
1
2 = 1± 1

2
x− 1

8
x2 ± 1

16
x3 + · · ·

sinx = x− x3

3!
+
x5

5!
+ · · ·

cosx = 1− x2

2!
+
x4

4!
+ · · ·

ln(1 + x) = x− x2

2
+
x3

3
− x4

4
+ · · ·
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