
 

 

 

 

 

 

 

 

 

 

z1 = z  

 

 

 

 

 

 

 

 

 

 

 

 

 



() (E) 𝐵(�⃗�, �⃗�, 𝑧)

𝑅(𝑂; �⃗�, �⃗�, 𝑧) ()

[
𝑑�⃗⃗�

dt
]
𝐸

ou [
𝑑�⃗⃗�

dt
]
𝐵

ou encore,  par commodit   :  [
𝑑�⃗⃗�

dt
]
𝑅

�⃗⃗�(𝑡)

• 

[
𝑑

𝑑𝑡
(�⃗⃗�1 + �⃗⃗�2)]

𝑅
= [
𝑑�⃗⃗�1
𝑑𝑡
]
𝑅

+ [
𝑑�⃗⃗�2
𝑑𝑡
]
𝑅

 

• 

[
𝑑

𝑑𝑡
(𝜆 ⋅ �⃗⃗�)]

𝑅
=
𝑑

𝑑𝑡
𝜆 ⋅ �⃗⃗� + 𝜆 ⋅ [

𝑑�⃗⃗�

𝑑𝑡
]
𝑅

 

                    = �̇� ⋅ �⃗⃗� + 𝜆 ⋅ [
𝑑�⃗⃗�

𝑑𝑡
]
𝑅

 avec �̇� =
𝑑𝜆

𝑑𝑡
 

• 

[
𝑑

𝑑𝑡
(�⃗⃗�1 ⋅ �⃗⃗�2)]

𝑅
= [
𝑑�⃗⃗�1
𝑑𝑡
]
𝑅

⋅ �⃗⃗�2 + �⃗⃗�1 ⋅ [
𝑑�⃗⃗�2
𝑑𝑡
]
𝑅

 

• 

[
𝑑

𝑑𝑡
(�⃗⃗�1 ∧ �⃗⃗�2)]

𝑅
= [
𝑑�⃗⃗�1
𝑑𝑡
]
𝑅

∧ �⃗⃗�2 + �⃗⃗�1 ∧ [
𝑑�⃗⃗�2
𝑑𝑡
]
𝑅

 

• 

[
𝑑

𝑑𝑡
�⃗⃗�(𝜃(𝑡))]

𝑅
= [
𝑑�⃗⃗�

𝑑𝜃
]
𝑅

⋅ �̇� 

  

𝑡
 �⃗⃗⃗� 
→   �⃗⃗�(𝑡) �⃗⃗�(𝑡)

[
𝑑�⃗⃗�

𝑑𝑡
] = lim

ℎ→0

�⃗⃗�(𝑡 + ℎ) − �⃗⃗�(𝑡)

ℎ



 

 𝑅(𝑂; �⃗�, �⃗�, 𝑧) 

P (t) P R t

 

x


 

y


 

z


 

O 

P 

(T) 

 

𝑇/𝑅
𝑃

 

x


 

y


 

z


 

O 

P 

(T) 

V P /R 

 

𝑂𝑃⃗⃗⃗⃗ ⃗⃗ (𝑡)

�⃗⃗�𝑃/𝑅 = [
𝑑𝑂𝑃⃗⃗⃗⃗ ⃗⃗ (𝑡)

𝑑𝑡
]
𝑅

 

 

x


 

y


 

z


 

O 

P 𝑂𝑃⃗⃗⃗⃗ ⃗⃗ (𝑡)

𝑡
 𝑃 
→   𝑃(𝑡)



 

x


 

y


 

z


 

O 

P 

V P /R 

RPa /


 

 

�⃗⃗�𝑃/𝑅

�⃗�𝑃/𝑅 = [
𝑑�⃗⃗�𝑃/𝑅

𝑑𝑡
]

𝑅

= [
𝑑 𝑂�⃗⃗�(𝑡)

𝑑𝑡
]
𝑅

�⃗⃗� 𝑅 ( �⃗�, �⃗�, 𝑧)

�⃗⃗� = 𝑎 ⋅ �⃗� + 𝑏 ⋅ �⃗� + 𝑐 ⋅ 𝑧

[
𝑑�⃗⃗�

𝑑𝑡
]
𝑅

= [
𝑑(𝑎 ⋅ �⃗� + 𝑏 ⋅ �⃗� + 𝑐 ⋅ 𝑧

𝑑𝑡
]
𝑅

= [
𝑑 (𝑎 ⋅ �⃗�)

𝑑𝑡
]
𝑅

+ [
𝑑 (𝑏 ⋅ �⃗�)

𝑑𝑡
]
𝑅

+ [
𝑑(𝑐 ⋅ 𝑧)

𝑑𝑡
]
𝑅

 

[
𝑑�⃗⃗�

𝑑𝑡
]
𝑅

= �̇� ⋅ �⃗� + 𝑎 ⋅ [
𝑑 �⃗�

𝑑𝑡
]
𝑅

+ �̇� ⋅ �⃗� + 𝑏 ⋅ [
𝑑 �⃗�

𝑑𝑡
]
𝑅

+ �̇� ⋅ 𝑧 + 𝑐 ⋅ [
𝑑 𝑧

𝑑𝑡
]
𝑅

�⃗�, �⃗�, 𝑧

[
𝑑 �⃗�

𝑑𝑡
]
𝑅

= [
𝑑 �⃗�

𝑑𝑡
]
𝑅

= [
𝑑 𝑧

𝑑𝑡
]
𝑅

= 0⃗⃗

•  𝐵(�⃗�, �⃗�, 𝑧)

𝑅(𝑂; �⃗�, �⃗�, 𝑧) 

• 

𝐵1(�⃗�1, �⃗�1, 𝑧1) 𝑅1(𝑂; 𝑥1⃗⃗⃗⃗⃗, 𝑦1⃗⃗⃗⃗⃗, 𝑧1) 

�⃗⃗� 𝑅

�⃗⃗� = 𝑎 ⋅ �⃗� + 𝑏 ⋅ �⃗� + 𝑐 ⋅ 𝑧 

�⃗⃗�

𝑧1 = 𝑧

[
𝑑 �⃗⃗�

𝑑𝑡
]
𝑅

= �̇� ⋅ �⃗� + �̇� ⋅ �⃗� + �̇� ⋅ 𝑧



𝑧1⃗⃗⃗⃗ = 𝑧

 

𝜃 = (�⃗�1, �⃗�) 𝜃

�⃗⃗�

[
𝑑�⃗⃗⃗�

𝑑𝑡
]
𝑅1
= [

𝑑

𝑑𝑡
(𝑎 ⋅ �⃗� + 𝑏 ⋅ �⃑� + 𝑐 ⋅ 𝑧)]

𝑅1

= [
𝑑 𝑎 ⋅ �⃗�

𝑑𝑡
]
𝑅1

+ [
𝑑 𝑏 ⋅ �⃗�

𝑑𝑡
]
𝑅1

+ [
𝑑 𝑐 ⋅ 𝑧

𝑑𝑡
]
𝑅1

[
𝑑�⃗⃗�

𝑑𝑡
]
𝑅1

= �̇� ⋅ �⃗� + �̇� ⋅ �⃗� + �̇� ⋅ 𝑧 + 𝑎 ⋅ [
𝑑�⃗�

𝑑𝑡
]
𝑅1

+ 𝑏 ⋅ [
𝑑�⃗�

𝑑𝑡
]
𝑅1

+ 𝑐 ⋅ [
𝑑𝑧

𝑑𝑡
]
𝑅1

= [
𝑑�⃗⃗�

𝑑𝑡
]
𝑅

+ 𝑎 ⋅ [
𝑑�⃗�

𝑑𝑡
]
𝑅1

+ 𝑏 ⋅ [
𝑑�⃗�

𝑑𝑡
]
𝑅1

+ 𝑐 ⋅ [
𝑑𝑧

𝑑𝑡
]
𝑅1

(1)

𝑧1 = 𝑧

[
𝑑�⃗�

𝑑𝑡
]
𝑅1
= 0⃗⃗

[
𝑑�⃗�

𝑑𝑡
]
𝑅1

�⃗�

 �⃗�[𝜃(𝑡)]

[
𝑑�⃗�

𝑑𝑡
]
𝑅1
= [

𝑑�⃗�

𝑑𝜃
]
𝑅1
⋅ �̇� �̇� = [

𝑑𝜃

𝑑𝑡
]

�⃗�

[
𝑑�⃗�

𝑑𝜃
]
𝑅1

= [
𝑑

𝑑𝜃
(𝑐𝑜𝑠 𝜃  �⃗�1 + 𝑠𝑖𝑛 𝜃 �⃗�1)]

𝑅1

= −𝑠𝑖𝑛 𝜃 �⃗�1 + 𝑐𝑜𝑠 𝜃 �⃗�1

[
𝑑�⃗�

𝑑𝜃
]
𝑅1

= �⃗�

 +
𝜋

2

[
𝑑�⃗⃗�

𝑑𝜃
]
𝑅1
= −�⃗�

 



[
𝑑�⃗⃗�

𝑑𝑡
]
𝑅1

= [
𝑑�⃗⃗�

𝑑𝑡
]
𝑅

+ 𝑎 ⋅ �̇� ⋅ �⃗� − 𝑏 ⋅ �̇� ⋅ �⃗�

[
𝑑�⃗⃗�

𝑑𝑡
]
𝑅1

= [
𝑑�⃗⃗�

𝑑𝑡
]
𝑅

+ �̇� ⋅ 𝑧1 ∧ (𝑎 ⋅ �⃗� + 𝑏 ⋅ �⃗� + 𝑐 ⋅ 𝑧)

�⃗⃗�𝑅/𝑅1 = �̇� ⋅ 𝑧1

 

(, 𝜃,).

 

�⃗⃗� = 𝑎 ⋅ �⃗� + 𝑏 ⋅ �⃗� + 𝑐 ⋅ 𝑧 �⃗⃗� t

R1

[
𝑑�⃗⃗�

𝑑𝑡
]
𝑅1

= [
𝑑�⃗⃗�

𝑑𝑡
]
𝑅

+ 𝑎 ⋅ [
𝑑 �⃗�

𝑑𝑡
]
𝑅1

+ 𝑏 ⋅ [
𝑑 �⃗�

𝑑𝑡
]
𝑅1

+ 𝑐 ⋅ [
𝑑 𝑧

𝑑𝑡
]
𝑅1

�⃗⃗�𝑅/𝑅1 = �̇� ⋅ 𝑧1 + �̇� ⋅ �⃗�2 + �̇� ⋅ 𝑧

 

�⃗⃗�𝑅/𝑅1

[
𝑑�⃗⃗�

𝑑𝑡
]
𝑅1

= [
𝑑�⃗⃗�

𝑑𝑡
]
𝑅

+ �⃗⃗�𝑅/𝑅1 ∧ �⃗⃗�

[
𝑑�⃗⃗�

𝑑𝑡
]
𝑅1

= [
𝑑�⃗⃗�

𝑑𝑡
]
𝑅

+ �⃗⃗�𝑅/𝑅1 ∧ �⃗⃗�



�⃗⃗�𝑅/𝑅1 ∧ �⃗⃗�

n (i) i=1 à n (Ei)

𝐵𝑖(�⃗�𝑖 , �⃗�𝑖 , 𝑧𝑖) 𝑅𝑖(𝑂; �⃗�𝑖 , �⃗�𝑖 , 𝑧𝑖) (i)

�⃗⃗�

[
𝑑�⃗⃗�

𝑑𝑡
]
𝑅1

= [
𝑑�⃗⃗�

𝑑𝑡
]
𝑅2

+ �⃗⃗�𝑅2/𝑅1 ∧ �⃗⃗� 

⋅ 
⋅ 
⋅ 

[
𝑑�⃗⃗�

𝑑𝑡
]
𝑅𝑛−1

= [
𝑑�⃗⃗�

𝑑𝑡
]
𝑅𝑛

+ �⃗⃗�𝑅𝑛/𝑅𝑛−1 ∧ �⃗⃗�

[
𝑑�⃗⃗⃗�

𝑑𝑡
]
𝑅1
= [

𝑑�⃗⃗⃗�

𝑑𝑡
]
𝑅𝑛
+ (�⃗⃗�𝑅𝑛/𝑅𝑛−1 +. . . +�⃗⃗�𝑅2/𝑅1) ∧ �⃗⃗�

[
𝑑�⃗⃗⃗�

𝑑𝑡
]
𝑅1
= [

𝑑�⃗⃗⃗�

𝑑𝑡
]
𝑅𝑛
+ �⃗⃗�𝑅𝑛/𝑅 1 ∧ �⃗⃗�

�⃗⃗� R1 R2

[
𝑑�⃗⃗�

𝑑𝑡
]
𝑅1

= [
𝑑�⃗⃗�

𝑑𝑡
]
𝑅2

+ �⃗⃗�𝑅2/𝑅1  ∧ �⃗⃗� 

[
𝑑�⃗⃗�

𝑑𝑡
]
𝑅2

= [
𝑑�⃗⃗�

𝑑𝑡
]
𝑅1

+ �⃗⃗�𝑅1/𝑅2 ∧ �⃗⃗�

 

 

�⃗⃗� 𝑅𝑛/𝑅1 =∑�⃗⃗� 𝑅𝑖/𝑅𝑖−1

𝑛

𝑖=2

�⃗⃗�𝑅2/𝑅1 = − �⃗⃗�𝑅1/𝑅2



 

P 1

R

1

�⃗⃗�𝑃,1/𝑅   et   �⃗�𝑃,1/𝑅  

M 2 R

1 t

M R

�⃗⃗�𝑀,1/𝑅   et   �⃗�𝑀,1/𝑅  

 

P 2

R 0 R1

1 t

 

�⃗⃗�𝑃,2/0   et   �⃗⃗�𝑃,2/1 

 

 

�⃗⃗�𝑃,2/0 = 𝑉𝑃/𝑅⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗⃗

𝑉𝑃,2/0⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ = 𝑉𝑃/𝑅⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗⃗ =  [
𝑑𝑂𝑃
→  

𝑑𝑡
]
𝑅
soit  𝑉𝑃,2/0⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ = [

𝑑𝑂𝑂1
→   

𝑑𝑡
]
𝑅
+ [

𝑑𝑂1𝑃
→   

𝑑𝑡
]
𝑅

 

or  [
𝑑𝑂𝑂1
→   

𝑑𝑡
]
𝑅
= 𝑉𝑂1/𝑅
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗ = 𝑉𝑂1,1/0

⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ 𝑂1  

et  [
𝑑 𝑂1𝑃
→   

𝑑𝑡
]

𝑅

= [
𝑑 𝑂1𝑃
→   

𝑑𝑡
]

𝑅1

+ �⃗⃗�𝑅1/𝑅 ∧ 𝑂1𝑃
→   

 

                        =  𝑉𝑃,2/1⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ + �⃗⃗�𝑅1/𝑅 ∧ 𝑂1𝑃
→   

 

 

 
𝑉𝑃,2/0⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ = 𝑉𝑂1,1/0

⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ + 𝑉𝑃,2/1⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ + �⃗⃗�1/0 ∧ 𝑂1𝑃
→   

 

x


 

y


 

z


 

O 

R1 

2 

P 

R2 

O1 

1 

0 

 

x


 

y


 

z


 
1 

2 O 

P(t) 
M(t) 



𝑉𝑃,1/0⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ = 𝑉𝑂1,1/0
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ + �⃗⃗�1/0 ∧ 𝑂1𝑃

→   

P n Ri (i= 1 à n)

𝑉𝑃,𝑛/1⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ = ∑ 𝑉𝑃,𝑖+1/𝑖⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗

𝑛−1

𝑖=1

 

𝑉𝑃,2/0⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ = 𝑉𝑂1,1/0
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ + 𝑉𝑃,2/1⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ + �⃗⃗�1/0 ∧ 𝑂1𝑃

→   
 

t R

[
𝑑𝑉𝑃,2/0⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗

𝑑𝑡
]

𝑅

= [
𝑑𝑉𝑂1,1/0
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗

𝑑𝑡
]

𝑅

+ [
𝑑𝑉𝑃,2/1⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗

𝑑𝑡
]

𝑅

+ [
𝑑�⃗⃗�1/0

𝑑𝑡
]

𝑅

∧ 𝑂1𝑃
→   

+ �⃗⃗�1/0 ∧ [
𝑑 𝑂1𝑃
→   

𝑑𝑡
]

𝑅

�⃗�𝑃,2/0 = �⃗�𝑂1,1/0 + [
𝑑𝑉𝑃,2/1⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗

𝑑𝑡
]

𝑅1

+ �⃗⃗�1/0 ∧ 𝑉𝑃,2/1⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ + [
𝑑�⃗⃗�1/0

𝑑𝑡
]

𝑅

∧ 𝑂1𝑃
→   

+ �⃗⃗�1/0 ∧ (𝑉𝑃,2/1⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ + �⃗⃗�1/0 ∧ 𝑂1𝑃
→   

)

 

 

 

 

P R R1

• 𝑉𝑃,2/0⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗

• 𝑉𝑃,2/1⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗

• 𝑉𝑂1,1/0
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ + �⃗⃗�1/0 ∧ 𝑂1𝑃

→   

𝑉𝑃,2/0⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ = 𝑉𝑃,2/1⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ + 𝑉𝑃,1/0⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗

�⃗�𝑃,2/0 = �⃗�𝑂1,1/0 + �⃗�𝑃,2/1 + 2 ⋅ �⃗⃗�1/0 ∧ 𝑉𝑃,2/1
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ + [

𝑑�⃗⃗�1/0

𝑑𝑡
]

𝑅

∧ 𝑂1𝑃
→   

+ �⃗⃗�1/0 ∧ (�⃗⃗�1/0 ∧ 𝑂1𝑃
→   

)

R R1

• �⃗�𝑃,2/0

• �⃗�𝑃,2/1

• 2 ⋅ �⃗⃗�1/0 ∧ 𝑉𝑃,2/1⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗

• �⃗�𝑂1,1/0 + [
𝑑�⃗⃗⃗�1/0

𝑑𝑡
]
𝑅
∧ 𝑂1𝑃
→   

+ �⃗⃗�1/0 ∧ (�⃗⃗�1/0 ∧ 𝑂1𝑃
→   

)



x

y

z

O

A
B

1 R1

 

𝐴𝐵
→  

[
𝑑

𝑑𝑡
𝐴𝐵
→  
]

𝑅

= [
𝑑

𝑑𝑡
𝐴𝐵
→  
]
𝑅1

+ �⃗⃗�𝑅1/𝑅 ∧ 𝐴𝐵
→  

 

 [
𝑑

𝑑𝑡
𝐴𝐵
→  
]
𝑅1

= 0⃗⃗ 𝐴𝐵
→  

[
𝑑

𝑑𝑡
𝐴𝐵
→  
]

𝑅

= [
𝑑

𝑑𝑡
𝑂𝐵
→  
]

𝑅

− [
𝑑

𝑑𝑡
𝑂𝐴
→  
]

𝑅

= 𝑉𝐵/𝑅⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗⃗ − 𝑉𝐴/𝑅⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗⃗ 

𝑉𝐵/𝑅⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗⃗ = 𝑉𝐵,   1/0⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗     et    𝑉𝐴/𝑅⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗⃗ = 𝑉𝐴,   1/0⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  

𝑉𝐵,   1/0⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗     − 𝑉𝐴,   1/0⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ = �⃗⃗�1/0 ∧ 𝐴𝐵
→  

 

𝐴
{𝑉1/0} =

𝐴

{
�⃗⃗�1/0

𝑉𝐴,   1/0⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗
} 

𝐴
{𝑉1/0}

 

𝑉𝐵,   1/0⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗     = 𝑉𝐴,   1/0⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ + �⃗⃗�1/0 ∧ 𝐴𝐵
→  

 



𝜋

{𝑉2/1} =

𝑃

{
�⃗⃗�2/1

�⃗⃗�𝑃,2/1
} 






n (2/1)

t (2/1)

(2/1)

P P
(2/1)V

2

1

Ω⃗⃗⃗2/1 = Ω⃗⃗⃗𝑛 2/1 + Ω⃗⃗⃗𝑡 2/1

• Ω⃗⃗⃗𝑛 2/1 𝜋

• Ω⃗⃗⃗𝑡 2/1 𝜋

�⃗⃗�𝑃,2/1 

𝜋

𝑉𝑃,   2/1⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ = 0⃗⃗

Ω⃗⃗⃗𝑡 2/1

Ω⃗⃗⃗𝑛 2/1

Ω⃗⃗⃗𝑡 2/1 ≠ 0⃗⃗

𝑉𝑃,   2/1⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ = 0⃗⃗

Ω⃗⃗⃗𝑛 2/1 = 0⃗⃗

�⃗⃗�𝑃 2/1 P 


