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1. Identidades Trigonométricas

cos2(θ) + sen2(θ) = 1
cos2(θ)− sen2(θ) = cos(2θ)
cos2(θ) = 1

2
[1 + cos(2θ)]

sen2(θ) = 1
2
[1− cos(2θ)]

sen(α± β) = sen(α)cos(β)± cos(α)sen(β)
cos(α± β) = cos(α)cos(β)∓ sen(α)sen(β)
c2 = a21 + a22 − 2a1a2cos(α)

2. Cinemática

Rot10 =


î1 · î0 ĵ1 · î0 k̂1 · î0

î1 · ĵ0 ĵ1 · ĵ0 k̂1 · ĵ0

î1 · k̂0 ĵ1 · k̂0 k̂1 · k̂0



Rotx,α =


1 0 0

0 Cα −Sα

0 Sα Cα



Roty,α =


Cα 0 Sα

0 1 0

−Sα 0 Cα



Rotz,α =


Cα −Sα 0

Sα Cα 0

0 0 1



2.1. Parámetros Denavit-Hartenberg

θi= ̂Xi−1, Xi/Zi−1

di = distancia (Oi−1 → Xi ∩ Zi−1)/Zi−1

αi= ̂Zi−1, Zi/Xi
ai = distancia (Xi ∩ Zi−1 → Oi)/Xi

AD−H =



Cθi −SθiCαi SθiSαi aiCθi

Sθi CθiCαi −CθiSαi aiSθi

0 Sαi Cαi di

0 0 0 1



2.2. Velocidad

Ẋ = J(q)6xnq̇6xn =

[ −→
V
n

0
−→ω n

0

]
=

[
JL(q)
Jω(q)

]
6xn

∗ −→̇q nx1

2.2.1. Método Anaĺıtico

ẊT = d
dt

(
dn0 (q1, . . . , qn)

)
;

Ṙn0R
nT
0 = S(ω)

S(ω) =


0 −ωz ωy

ωz 0 −ωx

−ωy ωx 0


2.2.2. Método Cinemático

Art.Prismatica = Ji =

 [Zi−1]3x1

[0]3x1



Art.Rotacional = Ji =

 Zi−1 × (0n − 0i−1)

Zi−1



3. Dinámica

Qi =
d
dt
( ∂L
∂q̇i

)− ∂L
∂qi

L =
∑n
i=1Ki −

∑n
i=1 Ui

K = 1
2
m | ~V |2 + 1

2
~ωT I~ω

U = mgh

~V = ~̇rcm + ~ω × ~rcm

1


